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1.0 INTRODUCTION

In October 2006, sediment and soil samples were collected from Fort McClellan, located
in northeastern Alabama, by Shaw Environmental and Infrastructure, Inc. (Shaw).
Samples were collected in support of a Baseline Ecological Risk Assessment (BERA) for
a site identified as Baby Bains Gap Road Ranges. Sediment and soil samples were
submitted to Nautilus Environmental (Nautilus), located in San Diego, CA, for chronic
toxicity testing, bioaccumulation exposures, and grain size analysis (sediments only). A
final report of grain size analyses was issued by Nautilus to EMAX Engineering (EMAX)
on November 1, 2006, and therefore, is not reported herein. Samples for this project
were also shipped to EMAX by Shaw for chemical analysis, the results of which have
been provided to Shaw under separate cover from EMAX. Chronic toxicity of sediments
was evaluated using freshwater midge fly larvae, Chironomus tentans. Chronic toxicity
of soils was evaluated using rye grass, Lolium perenne, and earthworms, Eisenia fetida.
Bioaccumulation exposures were performed using C. tentans and E. fetida for sediment
and soil samples, respectively. Tissues were submitted to EMAX for chemical analysis
and results will be provided by EMAX under separate cover. Toxicity and
bioaccumulation tests were conducted following methods published by the American
Society for Testing and Materials (ASTM) (1999 and 2000), and the United States
Environmental Protection Agency (USEPA) (1996 and 2000). Testing was conducted at
Nautilus under contract through EMAX.

2.0 MATERIALS AND METHODS
2.1 Sample Collection and Transport

Sediment and soil samples were collected by Shaw personnel under the direction of Mr.
Steve Moran (Project Manager), Mr. Randy McBride, and Mr. Richard Prann. Following
collection, sediments were double bagged in polyethylene bags and sealed to minimize
headspace. Upon completion of the collection effort, bags were placed in ice chests with
wet ice, and transported to Nautilus by overnight delivery service. Appropriate chain-of-
custody (COC) procedures were employed throughout collection and transport; copies of
COC forms are provided in Appendix E.

Samples were collected between October 6 and 10, 2006. A total of thirteen sediments
and ten soils were collected and tested. Sample IDs and collection dates, along with
test initiation dates for all samples are provided in Table 1.

Nautilus Environmental 1
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Table 1. Sample Collection and Test Initiation Dates

Test Initiation Dates
Sample ID Coﬁ:::eted Chronic Toxicity Bioaccumulation
C. tentans E. fetida | L.perenne | C.tentans E. fetida
SY0001 10/6/06 NT 10/13/06 11/9/06 NT 10/13/06
SY0002 10/10/06 NT 10/13/06 11/9/06 NT 10/13/06
SY0004 10/6/06 NT 10/13/06 11/9/06 NT 10/13/06
SY0005 10/7/06 NT 10/13/06 11/9/06 NT 10/13/06
SY0006 10/7/06 NT 10/13/06 11/9/06 NT 10/13/06
SY0007 10/10/06 NT 10/13/06 11/9/06 NT 10/13/06
SY0008 10/10/06 NT 10/13/06 11/9/06 NT 10/13/06
SY0009 10/6/06 NT 10/13/06 11/9/06 NT 10/13/06
SY0010 10/7/06 NT 10/13/06 11/9/06 NT 10/13/06
SY0011 (Ref) 10/6/06 NT 10/13/06 11/9/06 NT 10/13/06
SY1001 10/6/06 10/13/06 NT NT 10/11/06 NT
SY1002 10/6/06 10/13/06 NT NT 10/11/06 NT
SY1004 10/6/06 10/13/06 NT NT 10/11/06 NT
SY1005 10/7/06 10/13/06 NT NT 10/13/06 NT
SY1006 10/6/06 10/13/06 NT NT 10/12/06 NT
SY1007 10/7/06 10/13/06 NT NT 10/13/06 NT
SY1008 10/8/06 10/13/06 NT NT 10/17/06 NT
SY1009 10/7/06 10/13/06 NT NT 10/17/06 NT
SY1010 10/10/06 10/13/06 NT NT 10/18/06 NT
Sy1011 10/8/06 10/13/06 NT NT 10/19/06 NT
SY1013 10/7/06 10/13/06 NT NT 10/19/06 NT
SY1014 10/7/06 10/13/06 NT NT 10/19/06 NT
SY1015 (Ref) 10/8/06 10/13/06 NT NT 10/20/06 NT

NT = not tested
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2.2 Sample Receipt

Samples were received at Nautilus on October 10 and 12, 2006. Upon arrival, coolers
were opened and their contents verified. Temperature was measured in one sample for
each cooler received and recorded in a bound sample receipt logbook. Interstitial pore
water was collected from sediments for measurements of ammonia and pH. Interstitial
water generally consisted of a sub-sample of the surface water overlying the sediment
collected from each site. During shipment, sediments quickly settle, often leaving a layer
of interstitial water on the sediment surface. When surface water was not available,
sediments were centrifuged to provide sufficient interstitial water for the measurements
specified. All samples then were placed in a cold room maintained at 4°C until test
initiation.

2.3 Organism Procurement and Handling

The test organisms used in this study included freshwater midge fly larvae, C. tentans,
rye grass L. perenne, and earthworms, E. fetida.

C. tentans were cultured and provided by Aquatic Biosystems in Fort Collins, CO.
Depending on the type of test performed (chronic toxicity or bioaccumulation), C. tentans
in one of two developmental stages were used: un-hatched C. tentans egg cases were
used to initiate the bioaccumulation tests, while second to third instar C. tentans larvae
were used to initiate the 10-day chronic tests. C. tentans were shipped to Nautilus in
insulated ice chests via overnight delivery service. The second and third instar larvae
arrived in 500-ml plastic bottles filled with culture water and unbleached paper towels as
a substrate. Egg cases were also delivered in 500-ml plastic bottles with culture water,
but without substrate. Upon arrival at the laboratory, organism receipt information was
recorded, animal condition noted, and physical parameters including pH, dissolved
oxygen (DO), conductivity, and temperature were measured.

Cultured E. fetida were obtained from Williams’ Worm Farm located in Lakeside, CA;
although cultured, it is not possible to determine a precise age of the earthworms due to
the batch culturing process used. Adult (based on size) E. fetida were delivered to
Nautilus via same day courier service in a mesh bag containing a mixture of moist peat
and coconut husk shavings. Upon arrival at the laboratory, organism receipt information
was recorded, and animal condition noted. Prior to test initiation, a subset of
earthworms was frozen to preserve a pre-exposure tissue sample should there be any
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post-exposure concern about the laboratory conditions or potential exposures of
organisms prior to the assays that might compromise interpretation of bioaccumulation
data.

All test animals were held at 23 + 1°C until testing was initiated. During the acclimation
period, the animals were observed for any indications of stress or significant mortality.
Mortalities were monitored and recorded in animal holding logbooks. Mortality was
considered significant if greater than ten percent of the organisms died during the
holding and acclimation period.

Perennial rye grass seed was supplied by Main Street Seed and Supply located in Bay
City, MI. Rye grass seed was delivered in a plastic bag and was stored in a cool, dry
place prior to test initiation.

2.4 Chronic Toxicity Tests and Bioaccumulation Exposures

10-Day C. tentans Larval Survival and Growth Test

Tests were conducted according to USEPA (2000), “Methods for Measuring the Toxicity
and Bioaccumulation of Sediment-associated Contaminants with Freshwater
Invertebrates (EPA/600/R-99/064)", and ASTM (2000), “Standard Guide for
Determination of the Bioaccumulation of Sediment-Associated Contaminants by Benthic
Invertebrates (E1688-00a).” A summary of test conditions for the C. tentans larval
survival and growth test is provided in Table 2, and described in detail the following
section.

e =
X i
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Table 2. Test Conditions and QA/QC Summary for the C. tentans 10-Day Chronic

Toxicity Test

Test organism

Test organism source
Test duration
Overlying water renewal

Feeding

Test chambers
Sediment volume
Overlying water volume
Test temperature
Dilution water

Number of organisms/chamber

Number of replicates
Photoperiod

Aeration

Water Quality Measurements

Test Protocol

Test acceptability criteria for controls

C. tentans (midge fly) larvae

Aquatic Biosystems
10 days
None

1 ml of a mixture of ground Tetramin® flakes (4 g
per 100 ml Culligan) per chamber every 2 to 3 days

1-L glass jars

2 cm (approx. 150 ml)

800 ml

23x1°C

Moderately hard Culligan-filtered tap water

10
5

16 hours light/8 hours dark

Delivered through 1-ml glass pipettes at a rate of 2-
3 bubbles per second

Daily temperature, DO, conductivity, and pH in
overlying water.

EPA-600/R-99/064, ASTM E1688-00a

Mean survival > 70%; > 0.48 mg AFDW 2 per
organism

@ AFDW = Ash-free dry weight.

Organisms were exposed to test sediments for 10 days to determine the effects of site
sediment on survival and growth. The test was conducted in an environmental chamber
maintained at 23 + 1°C under a 16-hour (light): 8-hour (dark) light cycle. Test chambers
consisted of 1-L glass jars supplied with continuous aeration at a rate of approximately
two to three bubbles per second. The experimental design consisted of five replicate
jars per site arranged in a pre-determined random order in the environmental chamber.
An additional replicate was included for each site as a surrogate chamber for daily water

guality measurements.
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For test initiation, two cm of sediment was placed in each chamber followed by
approximately 800 ml of Culligan-filtered water (Culligan). Culligan was obtained from a
city water line connected to a regularly exchanged series of activated carbon and resin
filters. A sediment control was conducted concurrent to the test sediments to ensure
that organisms were not impacted by stressors other than contamination in the test
material. The sediment control consisted of fine beach sand collected from La Jolla,
California that was washed thoroughly with de-ionized water prior to use. Sediments
were allowed to settle and the system was allowed to equilibrate for 24 hours prior to the
addition of test organisms. Initial water quality parameters were measured and then ten
midge fly larvae were added to each test chamber after confirmation by two technicians
that the correct number of test organisms was segregated and in healthy condition.

Temperature, DO, pH, and conductivity were monitored daily in the surrogate replicate
test chamber for each site. Sub-samples of overlying water for ammonia analysis were
collected from each surrogate at the beginning and end of the test period. Each test
chamber was examined daily to ensure proper airflow. Abnormal conditions or unusual
animal behavior, if observed, were also noted at this time. Examples of unusual
behavior include failure to bury, erratic or slow movements, and slow response to
stimulation.

A source of food was provided during the test by adding 1 ml of a mixture of ground
Tetramin® flakes (4 g per 100 ml Culligan) per chamber every 2 to 3 days during the
testing period. The feeding regime was suspended if the presence of excess food was
observed on the sediment surface in several test chambers.

At the end of 10 days, sediment in the test chambers was sieved to recover the surviving
animals. The number of surviving animals in each replicate was recorded. Surviving
animals were placed on a tared weigh boat and dried at 60°C for 24 hours. The dry
weight of each replicate was then recorded using a Mettler AE240 digital balance to the
nearest 0.01 mg. Weigh boats were then placed in a muffle furnace at 600°C for 24
hours to burn off organic material present. The weigh boats then were reweighed and
subtracted from the initial dry weight to obtain an ash-free dry weight (AFDW); this loss
upon ashing is representative of the organic mass of C. tentans. AFDW is recorded for
this species, because the mass of inorganic sediment remaining in the gut of C. tentans
is known to vary substantially depending on sediment composition and grain size, and
may impact magnitude and variability of growth data.

Nautilus Environmental 6
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A water only reference toxicant test using copper was conducted as a QA/QC measure
to determine the relative sensitivity of the organisms used for this test series relative to
that performed previously at Nautilus.

C. tentans Bioaccumulation Test

Tests were conducted according to USEPA (2000), “Methods for Measuring the Toxicity
and Bioaccumulation of Sediment-associated Contaminants with Freshwater
Invertebrates (EPA/600/R-99/06),” and ASTM (2000), “Standard Guide for Determination
of the Bioaccumulation of Sediment-Associated Contaminants by Benthic Invertebrates
(E1688-00a).” A summary of test conditions for the C. tentans bioaccumulation test is
contained in Table 3.

Nautilus Environmental 7



Fort McClellan BERA

Sediment and Soil Toxicity and Bioaccumulation Evaluation

October 2006 Sampling Event

Table 3. Test Conditions and QA/QC Summary for the C. tentans Bioaccumulation

Test

Test organisms

Test organism source
Test duration
Depuration Period
Overlying water renewal

Feeding

Test chambers
Sediment volume
Overlying water volume
Number of replicates
Test temperature
Dilution water

Organisms per replicate

Photoperiod

Aeration

Water Quality Measurements

Test Protocol

Test acceptability criteria

C. tentans (midge fly) larvae
Aquatic Biosystems

21 days

20 to 24 hours

Flow-through

Tetramin® (daily on days 1-21) and Selenastrum algae
suspension (daily on days 1-4)

27-L plastic trays

1 L per replicate

~10 L per replicate

4

23+1°C

Moderately hard Culligan-filtered tap water

4 egg cases (replicates A & B), 3 egg cases (replicates
C&D)

16 hours light/8 hours dark
Continuous

Daily temperature, DO, conductivity, and pH in
overlying water. Total ammonia on days 0, 7, 14, and
21.

EPA-600/R-99/064
Test organisms should burrow in test sediments; DO

maintained above 2.5 mg/L.; Water quality parameters
should not vary more than 50% during the test.

Organisms were exposed to test sediments to evaluate bioaccumulation of potential

constituents of concern in tissues.

Test chambers consisted of shallow, 27-L plastic

trays (38 cm width x 56 cm length x 13 cm depth) filled with 1.5 cm of sediment

(approximately 1 L sediment per replicate). The experimental design consisted of four

replicate trays (A-D) per site.

Test positions were not randomized. Sediments and
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approximately 10 L overlying Culligan water were distributed to test chambers, and were
then allowed to equilibrate for 24 hours prior to the

—
=

addition of test organisms. All test chambers were
maintained on a flow-through system delivering a
volume of water equivalent to approximately two full
water changes per day. Aeration was delivered to

each test chamber through two glass pipettes at a
rate of approximately 2 to 3 bubbles per second in
order to maintain adequate DO levels and provide
water circulation. All tests were conducted in an
environmental chamber maintained at 23 + 1°C
under a 16 hour (light):8 hour (dark) illumination

cycle. The control sediment tested concurrently
consisted of formulated sediment composed of 70 percent washed beach sand, 20
percent Kaolin clay, and 10 percent peat moss.

At test initiation, four C. tentans egg cases were added to replicates A & B, and three
egg cases were added to replicates C & D. Each egg case contained approximately
400-500 C. tentans eggs. The number of cases added was estimated to be sufficient to
provide adequate biomass for chemical analysis at test termination with a target
recovery of 20 g wet weight per site.

The C. tentans life cycle is comprised of several distinct stages including egg, larva,
pupa, and free-flying adult stages. At the pupa stage of development, the C. tentans
leave the sediment and enter the water column. In order to maximize both sediment
exposure and tissue recovery, test termination was commenced when the first few
larvae reached the pupa stage of development. The goal was to ensure that the majority
of the larvae had reached their maximum size, but had not yet transformed into the pupa
stage. Due to the fixed feeding and temperature regime, this point in development was
reached on or around Day 21 of the test period for all sites. To be consistent in
methodology, all sites were ended on Day 21 of the test period.

Temperature, DO, pH, and conductivity were monitored daily in all replicate test
chambers. Sub-samples of overlying water were collected from each site every seventh
day during the test period for total ammonia analysis. Each test chamber was examined
daily to ensure proper aeration and water flow rate. A source of food to each replicate
was provided during the test by adding 1 ml of a mixture of ground Tetramin® (4 g per
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100 ml Culligan) per egg case per day. During the first four days of the test period, a 3-
ml suspension of green algae (Selenastrum) was also added daily as a food source for
newly hatched larvae.

At test termination, sediment was sorted to extract the surviving larvae. C. tentans were
gently rinsed with Culligan water to remove debris. Recovered organisms from each
replicate then were placed into clean aquaria filled with Culligan water and allowed to
depurate overnight. The following day, a second cleaning of the animals was performed
to remove any excess debris. All replicates from a single site were then combined into
one food-grade Ziploc plastic bag and immediately placed in a freezer at a temperature
of approximately -20°C. The larvae were held frozen at Nautilus until testing for all sites
was terminated. All samples were shipped to EMAX Engineering on November 13, 2006
for chemical analysis.

Rye Grass Seedling Germination and Growth Test

Rye grass seeds were used to determine plant viability in test soils. Seedling
germination and growth tests were conducted in accordance with the ASTM (1998)
protocol, “Standard Guide for Conducting Terrestrial Plant Toxicity Tests (E1963-98." A
summary of test conditions is outlined in Table 4.
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Table 4. Test Conditions and QA/QC Summary for the Rye Grass Seed
Germination and Growth Chronic Toxicity Test

Test species L. perenne (rye grass)

Test organism source Main Street Seed and Supply, Bay City, Ml

Test duration 15 days

Nutrients Added None

Test chambers 120-ml plastic seedling pots

Soil volume 2 cm deep (approx. 100 g per replicate)

Watering Regime 3 times daily with moderately hard Culligan-filtered
tap water

Test temperature 26 +2°C

Number of seeds/chamber 10

Number of replicates 5

Photoperiod 16 hours light/8 hours dark

Test Protocol ASTM E 1963-98

Test acceptability criterion for controls Mean germination > 75%

In preparation for testing, all soil samples were sieved through a 2.0-mm mesh screen to
remove large debris, and then were thoroughly homogenized prior to distribution into
each replicate test chamber. No nutrient amendments were added to the soils. Test
chambers consisted of individual plastic potting chambers with drainage holes. Each
individual pot measured 9 cm long, 2.5 cm wide, and 6 cm deep and was located in one
of two seedling starter trays, each containing 36 (6 rows x 6 columns) test chambers.
Seedling trays had a clear plastic dome cover over the top for the duration of the test to
maintain adequate soil moisture and at least 50 percent relative humidity. Five
replicates were tested for each soil sample. Each replicate was randomized within a
block so that replicates were evenly spaced throughout the trays to ensure consistent
exposure to light among replicates.

Each randomized test chamber was filled with test or control soil (E.B. Stone brand
topsoil) to approximately 1 cm below the edge of the container to avoid overflow into
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neighboring test chambers. Samples then were hydrated to approximately 100 percent
water holding capacity using Culligan water. Seeds were visually inspected and
selected to exclude any that were damaged, and ten seeds then were distributed into
each test chamber and covered with a light layer of the reserved test soil. Finally, each
test chamber was lightly watered with Culligan water using a spray bottle.

Initial measurements of soil pH and conductivity were
performed by mixing a sub-sample of soil with an equal
amount of DI water, shaking thoroughly, and allowing
water and soil to separate for 30 minutes. The pH and
conductivity then were measured in the overlying water.

Air temperature, soil temperature, and relative humidity
were measure daily throughout the test using a
Springfield® PreciseTemp™ meter. Soils were watered
three times daily to maintain constant moisture, and test
chambers were rotated twice daily to ensure that all

portions of each tray received similar amounts of light.
Tests were conducted in an environmental chamber maintained at 26 + 2°C under a 16
hour (light):8 hour (dark) lighting schedule.

The test was terminated on Day 15 by first removing the trays from the environmental
chamber and counting the number of seedlings germinated in each test chamber.
Seedlings were carefully separated from the soil by immersing them in a water bath and
gently wiping away excess soil and seed casings. Shoot and root lengths for each plant
were measured separately to the nearest mm from the transition point between root and
shoot at the hypocotyl. The shoots and roots were then separated with a razor blade; all
shoots for each replicate were combined on one pre-weighed pan, all roots were
combined on a separate pan, and placed into an oven at approximately 70°C for 24
hours. Weights were measured using a Mettler AE240 digital balance and were
recorded to the nearest 0.01 mg.

A concurrent reference toxicant test using boron (as boric acid) was also conducted by
exposing seeds to sub-samples of control topsoil amended with varying concentrations
of boron.
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Earthworm Survival, Growth, and Bioaccumulation Test

Earthworm bioassays were conducted in accordance with ASTM (1998), “Standard
Guide for Conducting Laboratory Soil Toxicity or Bioaccumulation with the Lumbricid
Earthworm E. fetida (E1676-97),” and USEPA (1996), “Ecological Effects Test
Guidelines, Earthworm Subchronic Toxicity Test (EPA712-C-96-167). A summary of
test conditions for the earthworm survival, growth, and bioaccumulation test is contained

in Table 5.

Table 5. Test Conditions and QA/QC Summary for the Earthworm Survival,

Growth, and Bioaccumulation Test

Test organisms

Test organism source
Test duration
Depuration Period
Feeding

Test chambers

Soil amount

Number of replicates
Test temperature
Hydration water

No. Organism per replicate
Photoperiod

Environmental Measurements

Test Protocol

Test acceptability criteria

E. fetida (earthworm)

Williams’ Worm Farm
28 days

22-24 hours

None

1-L glass jars

290 g per replicate
8

23+1°C
De-ionized water
10

Continuous light

Daily temperature; pH, percent moisture, and
conductivity on days 0, 14, and 28.

ASTM E1676-97, and EPA 712-C-96-167

Mean control survival 290%; Test organisms should
burrow in test soils; Instantaneous temperature
maintained between 20-26°C. Mean test temperature
between 23 + 1°C.
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Earthworms were exposed to test soils
for 28 days to assess survival, growth,
and the potential for bioaccumulation of
contaminants from the soil. Test
chambers consisted of 1-L glass jars with
perforated lids to allow air exchange.
The experimental design consisted of
eight replicate jars per site arranged in a

pre-determined random order. All

samples were sieved through a 6.3-mm stainless steel screen prior to testing to remove
debris that may interfere with the survival or recovery of test organisms. A sub-sample
of sieved test soil (20 g) was set aside for initial moisture fraction determination.
Samples were then hydrated to an appropriate moisture level using DI water. Due to the
differences in soil composition (texture, structure, and organic content), hydrating soils to
a standard level can be problematic. One soil may appear very wet and even have
standing water on the surface, while another may appear considerably drier after both
being hydrated to the recommended hydration level of 45 percent of its dry weight. To
address such differences, an approved alternative protocol method was used where an
artificial control soil was hydrated to 45 percent of its dry weight as a standard. All sites
then were hydrated to a level approximating the texture and visual appearance of the
hydrated artificial soil control.

After hydration of test soils, a 20-g sub-sample was collected for determination of initial
soil moisture content, pH, and conductivity. The soils were thoroughly homogenized
prior to distribution to each replicate chamber. A soil control was conducted concurrently
with the test soils to ensure that organisms were not impacted by stresses other than
contamination in the test material. The control consisted of a formulated soil mixture
comprised of 70 percent rinsed beach sand, 20 percent Kaolin clay, 10 percent peat
moss, and 0.4 percent calcium carbonate (CaCOs) by weight. All ingredients (with the
exception of CaCOg3) were washed with DI water, dried, and sieved prior to preparing
soil. The artificial soil then was hydrated to 45 percent of its dry weight by adding DI
water.

Each replicate test chamber received 290 g of control, test, or reference soil. The test
chambers were placed in an environmental chamber maintained at 23 + 1°C under a
continuous light regime. Soils were allowed to settle and equilibrate for 24 hours prior to
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the addition of test organisms. Ten earthworms were added to each test chamber after
confirmation by two technicians that the correct number of test organisms was
segregated and in healthy condition. The worms were not fed during the test period.

Temperature was monitored daily in a surrogate cup filled with water placed directly
adjacent to the test chambers. Abnormal conditions or unusual animal behavior, if
observed, were also noted at this time. Examples of unusual behavior include failure to
bury, erratic or slow movements, and slow response to stimulation.

Earthworm survival was assessed on both day 14
and at the end of the exposure on day 28. A
measure of survival at 14 days was accomplished
by emptying the contents of four replicate jars (one
at a time) into a clean plastic tray and gently sorting
with gloved hands to locate the worms. The number

of surviving worms was recorded, and all were

placed back in the same replicate jar with soil to
continue for the remainder of the 28-day test period. A 20 g sub-sample of soil was
collected from a composite of the four replicates for each sample and control to measure
the soil moisture content, pH, and conductivity. After placing the replicates back into the
environmental chamber, all replicates were hydrated with an additional small amount (3-
4 ml) of DI water in order to ensure adequate moisture content for the remainder of the
test period.

At the 28-day test termination point, each of the 8 replicates were emptied (one at a
time) into a clean plastic tray and gently sorted with gloved hands to locate the worms.
The number of surviving worms in each replicate and their composite wet weight were
recorded. Dead worms were removed and discarded. A 20-g sub-sample of soil was
collected from a composite of the eight replicates for each sample and control tested to
measure the final soil moisture content, pH, and conductivity. The surviving worms were
washed with DI water to remove any soil and placed in a clean 1-L glass jar with moist
paper towels to depurate overnight. The next day, worms were removed from the
depuration jars, rinsed again with DI water, placed in labeled plastic food-grade Ziploc
bags, and immediately placed in a freezer at a temperature of approximately -20°C.
Frozen worms were shipped to EMAX via overnight delivery service on November 13,
2006 for chemical analysis of the tissues.
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A concurrent 14-day survival reference toxicant test was conducted using 2-
Chloroacetamide added to control soil as a QA/QC measure to evaluate the relative
sensitivity of the organisms used for this test series relative to those performed
previously at Nautilus and values obtained from other studies in the literature.

2.5 Statistical Analyses

Statistical analyses were performed using GraphPad Prism software, Version 4.0. A
One-Way Analysis of Variance (ANOVA) or Kruskall-Wallis analysis was performed to
determine if significant differences existed among sites for mean survival, growth, and
germination endpoints. Multiple comparison procedures using unpaired one-tailed t-
tests or Mann-Whitney U tests were used to assess differences between individual sites
and the reference site. The method used was based on specific assumptions met by the
data. Prior to the analysis, differences in variance were evaluated using Bartlett's Test
or F-test. Survival and germination data, expressed as proportions, were arcsine
square-root transformed prior to analysis to normalize the distribution of the data and
satisfy statistical assumptions for analysis. Growth data were not transformed prior to
analysis. For all analyses, a = 0.05 was used.

Depending on assumptions met by the data, Linear Regression, Trimmed Spearman-
Karber, or Linear Interpolation analysis were used to calculate the median lethal
concentration (LCso) values for reference toxicant tests using the Comprehensive
Environmental Toxicity Information System (CETIS), Version 1.025b or ToxCalc
Comprehensive Toxicity Data Analysis and Database Software, Version 5.0.

3.0 RESULTS
3.1 10-Day C. tentans Larval Survival and Growth Test

Survival and growth data (summaries and raw bench sheets) are provided in Appendix
A-1. Results from daily water quality measurements are included in Appendix B-1.

Mean survival in the sediment control and reference site (SY1015) was 92 and 80
percent, respectively. Average survival of midge larvae exposed to the test sediments
ranged from 80 to 96 percent (Figure la, Appendix A-1). The one-way ANOVA
indicated no significant difference in survival among sites (Appendix D-1). Evaluation
using t-tests further determined that there were no statistically significant reductions in
survival between each of the test sites and the reference (Appendix D-4).
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Mean AFDW per organism was 1.45 mg and 1.69 mg for the sediment control and
reference site, respectively. Mean AFDW per organism among the test sediments
ranged from 1.29 mg to 1.67 mg (Figure 1b, Appendix A-1). A Kruskall-Wallis test did
not detect an overall significant reduction in growth among all sediments (Appendix D-1).
Individual t-tests did, however, detect significant reductions in growth in sediment from
Sites SY1002 and SY1005 when comparing data from each site to those for the
reference site (Appendix D-4). Reductions in growth identified were slight at only 11 and
15 percent for Sites SY1002 and SY1005, respectively. The least mean growth was
actually observed in sediment from Site SY1004; however, greater variability among
replicates for this sample lowered the power to detect a statistically significant effect in

this sample.
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&

Mean Survival (%)

Mean Growth

Figure 1. Summary of C. tentans survival (a) and growth (b) results for the 10-day toxicity

test (n=5, £ SD). *An asterisk indicates a statistically significant reduction relative to the
reference site.
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3.2 C. tentans Bioaccumulation Test

A summary of C. tentans tissue recovery at the end of the 21-day bioaccumulation
exposure is provided in Appendix A-2. A summary of water quality results is provided
in Appendix B-2.

Recovery of C. tentans was limited to providing sufficient weight for chemical analysis.
Once a sufficient amount of tissue was recovered, collection efforts were terminated,
thus recovery of C. tentans, is not necessarily related to survival. Upon termination of
the tests at Day 21 and cleaning to remove the bulk of the organic debris, all sites
yielded greater than the 20 g of tissue. After the depuration period and a final more
extensive cleaning of the midge larvae, tissue weights among sites decreased by 17 to
40 percent, with final weights ranging from 16.5 to 23.6 g. This decrease in weight was
due both to the evacuation of the gut by the C. tentans larvae and the removal of
additional excess debris. The midge larvae appeared healthy at the end of the exposure
period in all samples tested based on visual color and activity. Normal activity, including
burrowing and the creation of mucus tubes with the posterior portion of the body
remaining in the tube, was observed throughout the test. Larval C. tentans venture out
onto the sediment surface only to search for food or when disturbed.

Tissue analysis results were reported to Shaw directly by EMAX under separate cover.
3.3 Rye Grass Seedling Germination and Growth Test

A summary of results for germination and growth of rye grass, as well as raw data are
provided in Appendix A-3. Temperature, pH, and conductivity measurements associated
with this test are presented in Appendix B-3.

Mean germination of rye grass seeds was 94 and 90 percent in the control and
reference site, respectively. Germination of rye grass seeds exposed to the site soils
ranged from 80 to 94 percent among all of the sites tested (Figure 2a). A one-way
ANOVA detected no statistically significant difference in germination among any of the
sites (Appendix D-2).

Mean shoot length was 90 and 87 mm for plants grown in the lab control and the
reference soil, respectively. The mean shoot length in soil among all test sites ranged
from 64 to 101 mm (Figure 2b). A one-way ANOVA detected a statistically significant
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difference in shoot growth among sites

R
) " [ I'

. (Appendix D-2). Individual t-tests identified
[ . significant reductions in shoot growth relative to
the reference in soil from Sites SY0002 and
SY0007 (Appendix D-4), both with a mean shoot
length of 78 mm. This difference, however, is

only a 10.3 percent decrease from the reference, and given the amount of variability
inherent in the growth of seedlings, this result may not be biologically significant. Shoot
growth in Site SY0009 was also significantly reduced (Appendix D-4) with a mean shoot
length of 64 mm, a 26.4 percent reduction from that in the reference site.

The mean length of roots was 108 mm and 64 mm in the lab control and reference saill,
respectively. It was observed that the clay content in test soils, including the reference
site, had an effect on root growth compared to the topsoil control, which was much less
compacted. The roots in the lab control were able to grow much longer than in the more
densely packed soils of the test sites. Nevertheless, all statistical comparisons were
made to the reference site, so the accelerated root growth in the control soil did not
affect statistical comparisons. A one-way ANOVA did detect a significant difference in
root growth among sites (Appendix D-2). Individual comparison t-tests indicated that
four sites (SY0002, SY0004, SY0009, and SY0010) had significantly reduced root
growth when compared to the reference site (Appendix D-4). These sites produced
mean root lengths of 51 mm, 46 mm, 2.9 mm, and 36 mm, respectively (Figure 2c), and
were 20, 28, 96, and 44 percent less than the mean root length in the reference soil.
Root growth in Site SY0009 was severely inhibited; the roots barely protruded from the
seed and did not penetrate the soil.

Individual differences in shoot and root dry weight are shown in Figures 2d and 2e
(provided for comparison purposes). However, as required in the test protocol, data are
discussed in terms of total weight only. A one-way ANOVA detected a significant
difference in total weight among sites (Appendix D-2). Individual comparison t-tests
indicated that four sites (SY0004, SY0006, SY0009, and SY0010) had significantly
reduced total weight when compared to the reference (Appendix D-4). The mean total
dry weight of these sites was 4.76 mg, 5.36 mg, 3.02 mg, and 4.56 mg, respectively,
compared to a mean dry weight of 6.75 mg for the reference site. These weights
represented 30, 21, 55, and 32 percent decreases in total dry weight from the reference,
respectively.
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3.4 Earthworm Survival, Growth, and Bioaccumulation Test

Survival, growth, and tissue recovery data are presented in Appendix A-4. A summary
of environmental quality parameters recorded is provided in Appendix B-4.

Mean survival among all sites and the control at 14 and 28 days ranged from 98 to 100
percent and 93 to 98 percent, respectively (Figure 3a, Appendix A-4). A Kruskall-Wallis
test found no significant difference in survival among sites (Appendix D-3). Evaluation
using individual comparison t-tests also found no statistically significant reductions in
survival among sites when compared to the reference soil (Appendix D-4).

The 28-day exposure period for this project resulted in a mean loss of weight for all sites
tested, including the control. This is because earthworms act as a sieve as they
continuously move through the soil ingesting and processing available organic content,
and weight gain or loss, therefore, is highly dependent upon the organic content of the
soil samples tested. For soils with low organic content, weight loss can be used as an
endpoint, assuming an appropriate reference soil with similar organic content is available
for comparison.

Mean weight loss per organism was 105 mg and 67 mg in the soil control and reference
site, respectively. The average weight loss per organism among the test soils ranged
from 68 mg to 143 mg (Figure 3b, Appendix A-4). A Kruskall-Wallis test did not detect
an overall significant difference in weight loss among the worms across sites (Appendix
D-3). In addition, individual comparison t-tests did not detect significant decreases in
weight at any individual site when compared to the reference soil (Appendix D-4).

Despite the general decrease in weight of the worms over the 28-day test exposure, the
amount of tissue recovered at test termination was adequate for the required chemical
analyses. The worms appeared healthy at the end of the exposure period in all samples
tested based on visual color and activity. Activity included burrowing ability and reaction
to stimuli.
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Mean Survival (%)

Mean Weight Loss
per Organism (mgQ)

Figure 3. Summary of earthworm survival (a) and weight loss (b) results for the 28-Day
toxicity and bioaccumulation test. (n=8, + SD)
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4.0 QA/QC
4.1 10-Day C. tentans Larval Survival and Growth Test

Mean survival in the control and reference samples exceeded the recommended USEPA
control acceptability criterion of 70 percent. In addition, all water quality measurements
recorded during the 10-day exposure were within the range defined as acceptable by the
test protocol.

Total ammonia levels in interstitial water ranged from <0.1 to 1.5 mg/L. Total ammonia
in overlying water on Day 0 ranged from 0.7 to 15.0 mg/L. Total ammonia in overlying
water on Day 10 ranged from <0.1 to 1.3 mg/L. Levels of total ammonia for pore water
and overlying water of all test sites were well below those reported to be toxic to C.
tentans. Schubauer-Berigan et al. (1995) reported 96-hour LCs50 values of 82 to 370
mg/L total ammonia for C. tentans depending on water hardness. USEPA (2000)
reported a 96-hour LCs, value of approximately 82 mg/L following a water only exposure
at a pH of 8.60.

No abnormal conditions or behaviors were observed throughout the duration of the test.

Reference toxicant results for C. tentans are provided in Appendix C-1. Mean control
survival for the reference toxicant test was 100 percent. The 96-hour copper LCsg
obtained in our laboratory with C. tentans for this test series was 417 pg/L with 95
percent confidence limits of 314 to 526 pg/L copper. This value is within laboratory
control chart limits of £ 2 standard deviations from the mean of the last 8 reference
toxicant tests performed in this laboratory. Results indicate that the sensitivity of C.
tentans used for this study was comparable to that of organisms historically tested at
Nautilus.

3.2 C. tentans Bioaccumulation Test
Water quality and minimum tissue recovery requirements were met for this test.

Total ammonia levels in interstitial water ranged from <0.1 to 1.5 mg/L. Total ammonia
in overlying water across all 21 days of the test period ranged from <0.1 to 1.34 mg/L.
None of these levels approached those reported to be toxic to C. tentans. See previous
citations in the 10-day survival and growth results section for C. tentans

Nautilus Environmental 24



Fort McClellan BERA
Sediment and Soil Toxicity and Bioaccumulation Evaluation
October 2006 Sampling Event

3.3 Rye Grass Seedling Germination and Growth Test

A deviation for several samples with regard to a holding time goal did occur for this test.
The test reported herein was initiated up to 34 days after sample collection for four of ten
samples, 6 days greater than the holding time goal of 28 days. The initial rye grass
seedling test was initiated within holding time on October 16, 2006. During this first
round of testing, however, germination and growth of the rye grass was quite variable,
with replicates within the same sample ranging from 0 to 80 percent germination.
Despite meeting control acceptability criteria, results for this test series were not deemed
acceptable for reporting purposes due to this wide range of variability.

To address the potential cause of variability among replicates, internal trials were
performed to evaluate moisture effects on germination success for this species prior to
re-initiating the test. Results of these trials suggested that soil moisture consistency
relating to both watering frequency and level were primary factors in the germination
success rate of the seeds. Of particular note was the variety of moisture holding
capacities that the soils provided, and effects that drying between watering might have
on the germination process, particularly given the high clay content of some of the soils.

The second round of seedling tests reported herein was initiated on November 9, 2006
using an increased watering frequency schedule, as well as providing continuous
enclosure of the seedling beds to decrease the amount of moisture loss to evaporation
(during the first test, covers were removed upon emergence, as described in the ASTM
protocol). Germination was much greater, and variability much lower during this test
series relative to those in the initial round.

In addition, Sites SY0006 and SY0010 had initial pH levels slightly below the specified
range of 6.0-7.5. The initial pH of Site SY0006 was 5.49, and SY0010 had a pH of 5.72.
Because these values were only slightly below 6.0, and to maintain consistency across
all samples (i.e. avoid introducing variability unnecessarily), it was our professional
judgment not to adjust pH in any sample prior to testing. In support of this, a regression
analysis showed no correlation between pH and toxicity. Initial and final pH values are
presented in Appendix B-2. A summary of r* and p-values for the regression analysis
are available in Appendix Table D-2a.

Reference toxicant results for rye grass are provided in Appendix C-2. Mean percent
germination in the control for the reference toxicant test was 96 percent. Germination
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was affected only at the highest concentration of boron (as boric acid), 640 mg/kg, and
the ECs, for the germination endpoint was greater than 640 mg/kg. Growth was
significantly affected as low as 40 mg/kg, with visible effects apparent in the 160, 320,
and 640 mg/kg concentrations. In all three of these concentrations, not only were length
and weight impaired, but pigment was also lacking; in the two highest concentrations,
seedlings were completely white. The ECs, for total mean length was 229 mg/kg, and
158 mg/kg for total dry weight. We currently lack sufficient data to produce a meaningful
control chart of historical averages. However, the observed dose-response indicates
that the rye grass was sensitive to the toxicant and test methods were performed
appropriately.

3.4 Earthworm Survival, Growth, and Bioaccumulation Test

The earthworm survival, growth, and bioaccumulation tests met all applicable control,
water quality, and reference toxicant acceptability criteria.

Reference toxicant results for E. fetida are provided in Appendix C-3. Mean control
survival for the reference toxicant test was 97 percent. The 96-hour LCs, for 2-
Chloroacetimide obtained in our laboratory for this test series was 16.7 mg/kg. This
value is within laboratory control chart limits of + 2 standard deviations from the mean of
the last 8 reference toxicant tests performed in this laboratory. Results indicate that E.
fetida used for this study were healthy and sensitivity was comparable to that of
organisms historically tested.
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME rocaTion  BEKA -S DS
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS  Dan Duh ~ Luch Frana
FORM COMPLETED BY DATE _19/4/6¢ | REASON FOR SURVEY
TIME Jpog0 A
WEATHER Now Past 24 Has theregﬁ_ajleavy rain in the last 7 days?
CONDITIONS hours €es o] 7‘)
: w} storm (heavy rain) ] . ™~ It
m] rain (steady rain) Qa Air Temperature '~ °C
m} showers (intermittent) ]
% Y%cloud cover ] % Other
clear/sunny
SITE LOCATION/MAP || Draw a map of the site and ind'@ the areas sampled (or attach :ci)hotograph)
é N
¥
1, RSk

STREAM tam Subsystem . . tream Type
CHARACTERIZATION Perennial Q Intermittent 1 Tidal dwater O Warmwater

Stream Origin atchment Area km?

Q Glacial ) 2 IS\f;ing-fed o

13 Non-glacial montane QO Mixture of origins

0 Swamp and bog 01 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED %éiominant Surrounding Landuse W‘atershed NPS Pollution
FEATURES Forest 3 Commercial o evidence [ Some potential sources
2 Field/Pasture 0 Industrial {1 Obvious sources
Q Agricultural 3 Other
[ Residential al Watershed Erosion
, None [ Moderate O Heavy
RIPARIAN i€ate the dominant type and record the dominant speci ent
VEGETATION B&‘rﬁees ominant type gud e P rakses  PYe%™ 1 Herbaceous
meter buffer - -
dominant species present *‘\\\({é\m‘x}\dmb C N\M‘)KA— “Sﬁw TU\ﬂ(is (MQ
INSTREAM Estimated Reach Length 50 m Cangpy Cover
FEATURES - %{rﬁy open U Partly shaded Q Shaded
Estimated Stream Width m
(j ) High Water Mark C) - 5 m
Sampling Reach Area m?
Proportion of Reach Represented by Stream
Area in km? (m*x1000) km? Mor; holo%ygyges 7 3"
0 (f LI Riffle % QRun_~7"7 %
Estimated Stream Depth O 10 'm QPool_,0 %
Surface Veloeity O L mysec Channelized QYes J&No
(at thalweg) . a g
Dam Present (1 Yes [
LARGE WOODY LWD m?
DEBRIS
Density of LWD m*km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant sgecies present
VEGETATION L1 Rooted emergent 0 Rooted submergent Rooted floating Qi Free floating
Q Floating Algae Q) Attached Algae
dominant species present N 0
Portion of the reach with aquatic vegetation %
WATER QUALITY Temperature e Water Odors
O Normal/None (J Sewage
Specific Conductance 0 Petroleum Q Chemical
Q Fishy Q Other
Dissolved Oxygen
Water Surface Oils
pH O Slick O Sheen QGlobs O Flecks
- QdNone O Other
Turbidity
it (e
WQ Inst t Used ear ightly turbi urbi
Q Instrument Use 0 Opaque Stagu}:ed 0 Other
SEDIMENT/ rs Deposits &S/’
SUBSTRATE Normal Q) Sewage Q Petroleum L Sludge O Sawdust 0 Paper fiber and
J Chﬁmical 01 Anaerobic [ None KX Relict shells Other
Other

which are not deeply embedded,
ides black in eolor?

O
Absent QO Slight  Moderate O Profuse 3 Yes

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
_ (should add up to 160%) (does not necessarily add up to 100%)
Substrate Diameter % Compeosition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock 3_0 Detritus sticks, wood, coarse plant
materials (CPOM)
Boulder | >256 mm (10) )
Cobble 64-256 mm (2.5"-10") Ll O Muck-Mud ?}l?all)c(l_;, I\)I/;ary fine organic
Gravel 2:64 mm (0.1"-2.5") 10 )
Sand 0.06-2mm (gritty) \ O Marl grey, shell fragments
Silt 0.004-0.06 mm
Clay <0.004 mm (slick)

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

2. Embeddedness

substrate favorable for
epifaunal colonization and
fish cover; 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

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

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

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

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

Gravel, cobble, and
boulder patticles are 0-

Gravel, cobble, and
boulder particles are 25-

25% surrounded by fine | 50% surrounded by fine  { 75% surrounded by fine | than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.

cobble provides diversity ’

of niche space. N

| not fransient). high end-ef scale).
20 19 18 17 16| 1s/i4 /13 12 11 f10 9 8 7 6)s 432 10

Gravel, cobble, and
boulder particles are 50-

Gravel, cobble, and
boulder particles are more

3. Velocity/Depth
Regime

2019

18 17 16

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

(Slow is < 0.3 mvs, deep is
>0.5m.)

12 11

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).

fsoa372 00

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

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

20 19 18 17 .16

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
ols prevalent.

543 2 1.0

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

SCORE

5. Channel Flow
Status

SCORE

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

L1514 13

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

VEn

Water fills 25-75% of the
available channel, and/or

siffle substrates are mostly
exposed.

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

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second FEdition - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

7. Frequency of
Riffles (or bends)

SCORE

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE __ (LB)
SCORE __ (RB)

9. Vegetative
Proetection (score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE __ (LB)

SCORE _ (RB)

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

SCORE __ (LB)

SCORE RB

Total Score

minimal; stream with
normal pattern.

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.

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

15 14 13 12 11

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

Habitat
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments | or cement; over 80% of

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

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

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

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

200 19 18 1716

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

15 14 13 12 11

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

10 °9.(8)7 6|

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

5 4-3:2 10

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends,
obvious bank sloughing;
60-100% of bank has

LeBak 10 o ) 8

erosional scars.

Right Bank 10

More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
immediate riparian zone | covered by native covered by vegetation; covered by vegetation; -
covered by native vegetation, but one class | disruption obvious; disruption of streambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation | vegetation has been

or nonwoody evident but not affecting | common; less than one- removed to
macrophytes; vegetative | full plant growth potential | half of the potential plant | 5 centimeters or less in
disruption through to any great extent; more | stubble height remaining. | average stubble height.
grazing or mowing than one-half of the

minimal or not evident; potential plant stubble

almost all plants allowed | height remaining,

to grow naturally.

2 Eeg
2. 1 0

Lefi Bark

1. 9. 1

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

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

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

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

A-8
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

[} Submerged Macrophytes % {0 Other (

STREAM NAME ’ LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # T AGENCY
INVESTIGATORS H LOT NUMBER
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
HABITAT TYPES . Bn‘gﬁsg?ethﬁ:/centaﬁe gf each hab}tat type present . m
b nags__ % 0 Vegetated Banks____ % D Sand %

SAMPLE Gear used 0 D-frame W Other dlﬂ’,\‘ [0‘7’ l’\‘”‘/(
COLLECTION
ading

How were the samples collected?
Indicate the number of jabs/kicks taken in each habitat type.

[ Submerged Macrophytes 0 Other ( )

[ from bank 0 from boat

i O Cobble 0 Snags______ 0 Vegetated Banks_____ {l Sand 2 —

GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA

Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4 =

Dominant
Periphyton 01 2 3 4 Slimes 01 2 3 4
Filamentous Algae 01 2 3 4 Macroinvertebrates 0 1 @ 3 4
Macrophytes 0 1 2 3 4 Fish 0 {?) 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
erganisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4| Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes 0 I 2 3 4| Hemiptera 0 1 2 3 4] Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4| Coleoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4
Isopoda 0 1 2 3 4] Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 0D 2.3 4| Empididac 012 3 4
Gastropoda 0 1 @ 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 012 3 4

1 Culcidae 0 1 2 3 4

Ffﬁ}s pregeny

Rapid Bioassessment Protocols For Use in Streams.and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME LOCATION RELA-SODOY -
STATION # RIVERMILE STREAM CLASS
7 77
LATN 3392 19.1 ToNG M §5°¥C 1.1 ] RIVER BASIN
STORET # AGENCY
INVESTIGATORS _ Deun. Od~ . Kec s [ronn
FORM COMPLETED BY DATE LLE/eL REASON FOR SURVEY
are D otn s~
WEATHER Now Past 24 Has therebeen atleavy rain in the last 7 days?
CONDITIONS hours Q Yes ° :
] storm (heavy rain) a . -
P [m] rain (steady rain) a Air Temperaturelo_“ C
[} showers (intermittent) [}
[S % %cloud cover o, Other
g clear/sunny n]
SITE LOCATION/MAP {| Draw a map of the site and indicate the areas sampled (or attach a photograph)
uehll
pot”
/ \\/
= 1
STREAM ream Subsystem . Stytam Type
CHARACTERIZATION erennial O Intermittent O Tidal ‘Coldwater 0 Warmwater
Stream Origin Catchment Area km?
Qi Glacial 12 Spring-fed
01 Non-glacial montane 2 Mixture of origins
(3 Swamp and bog 0 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Perzphyton Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

/ (BACK)
WATERSHED Wminant Surrounding Landuse Local Watershed NPS Pollution
FEATURES # Forest J Commercial U No evidence Ul Some potential sources
0 Field/Pasture Q) Industrial Q) Obvious sources
Q Agricultural Q Other
{1 Residential Lecal Watershed Erosion
/ ONone [ Moderate QO Heavy
RIPARIAN &}P‘éte the dominant type and record the dominant species present
VEGETATION HHere the dominant type and rec B Gratses P Q@ Herbaceous
meter buffer
dominant species present O el N\?{’; {,
INSTREAM Estimated Reach Length Z 0 m Canopy Cover
FEATURES ~ {3 Partly open Partly shaded (J Shaded
Estimated Stream Width |*3 m
High Water Mark m
Sampling Reach Area m? P ¢ Reach R dbvs
p . roportion of Reach Represented by Stream
Area in km? (m’x1000) l;% 4 Mm]f)élology Tyges
O QRiffle % I Run %
Estimated Stream Depth 01 Y-S o QPool — %
Surface Velocity m/sec Channelized O Yes QNo
(at thalweg)
Dam Present Q Yes ONo
LARGE WOODY LWD m?
DEBRIS
Density of LWD m¥km® (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present
VEGETATION T Rooted emergent 0 Rooted submergent Rooted floating 0 Free floating
{J Floating Algae 3 Attached Algae
dominant species present MW/
Portion of the reach with aquatic vegetation %
WATER QUALITY Temperature °c ‘Water Odors
Q Normal/None Tt Sewage
Specific Conductance O Petroleum 3 Chemical
: Q Fishy [ Other
Dissolved Oxygen
Water Surface Oils
“pH Q8Slick lSheen I Globs O Flecks
QNone O Other
Turbidity
Turbidity g not measured) .
WQ Instrument Used 3 Clear Slightly turbid O Turbid
T 0 Opaque 1 Stained 0 Other
SEDIMENT/ rs Depoesits
SUBSTRATE Normal 0 Sewage O Petroleum D Sludge 0 Sawdust 3 Paper fiber Sand
hemical Q Anaerobic L1 None QO Relict shells 1 Other
0 Other g
Looking at stones widfich are not deeply embedded,
i are the undersidesblack in color?
Absent D Slight O Moderate O Profuse 0 Yes
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
. (should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
materials (CPOM)
Boulder | >256 mm (10")
Cobble 64-256 mm (2.5"-10") ’}10 Muck-Mud (t%z;)c(l)c, I\;I/)ery fine organic
Gravel  |2-64 mm (0.1"-2.5") 1.0 . _ _
-’ N
Sand 0.06-2mm (gritty) w Marl grey, shell fragments
O
Silt 0.004-0.06 mm
Clay <0.004 mm (slick)

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form ]



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Embeddedness

3. Velocity/Depth
Regime

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
FHabitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of ‘40-70% mix of stable 20-40% mix of stable Less than 20% 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

potential (i.e., logs/snags | yet prepared for
that are not new fall and | colonization (may rate at
| not transient). high end of scale).

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

habitat; lack of habitat is
obvious; substrate
unstable or lacking,

20 19 .18

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

SIS 13 12 1

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

10 9 8.7 6f s 4 3 910

Gravel, cobble, and

Gravel, cobble, and

boulder particles are 50- | boulder particles are more
75% surrounded by fine | than 75% surrounded by
sediment. fine sediment.

2019 - 18. (1

All four velocity/depth

15 14 13 12 11

Only 3 of the 4 regimes

regimes present (slow- present (if fast-shallow is | regimes present (if fast- depth regime (usually
deep, slow-shallow, fast- ]| missing, score lower than | shallow or slow-shallow | slow-deep).

deep, fast-shallow). if missing other regimes). | are missing, score low).

(Slow is < 0.3 m/s, deep is

>05m) Jaany

5.4°3 2 1.0

Only 2 of the 4 habitat Dominated by 1 velocity/

20 19 18 17 16,

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

Sotne new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine_
sediment on old and new

Heavy deposits of fine
material, increased bar
development; more than

bars; 30-50% of the 50% of the bottom
bottom affected; sediment | changing frequently;
deposits at obstructions, pools almost absent due to
constrictions, and bends; | substantial sediment
moderate deposition of deposition.

ools prevalent.

Water reaches base of

both lower banks, and
minimal amount of
channel substrate is

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

S8 7

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.

exposed
20

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Freguency of
Riffles (or bends)

SCORE

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE __ (LB)
SCORE___ (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE__ (LB)

SCORE _ (RB)

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

SCORE ___ (LB)

SCORE RB

Total Score

normal pattern.

Occurrence of riffles

minimal; stream with

relatively frequent; ratio
of distance between riffles

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

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments | or cement; over 80% of

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

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

Occurrence of riffles
infrequent; distance

TR

between riffles divided by
the width of the stream is

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 importapt.

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.

5 43 2.1 0

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

15 14 13 12 11

Banks stable; evidence of
erosion or bank failure

Moderately stable;

infrequent, small areas of

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

Unstable; many eroded
areas; "raw" areas

Right Bank 10

covered by native
vegetation, including

or nonwoody

More than 90% of the
streambank surfaces and
immediate riparian zone

trees, understory shrubs,

70-90% of the
streambank surfaces
covered by native

of plants is not well-
represented; disruption

vegetation, but one class

evident but not affecting

absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight
potential for future over. 5-30% of bank in erosion potential during sections and bends;
problems. <5% of bank | reach has areas of erosion. | floods. obvious bank sloughing;
affected. 60-100% of bank has
erosional scars.
Lerpake 10 9l go o r O s 4 s o g

50-70% of the

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

macrophytes;, vegetative | full plant growth potential | half of the potential plant | 5 centimeters or less in
disruption through fo any great extent; more | stubble height remaining. | average stubble height.
grazing or mowing than one-half of the

minimal or not evident, potential plant stubble

almost all plants allowed | height remaining.

to grow naturally. ~

1

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

Left Bank . 10

5 :

>18 meters; human

impacted zone.

Width of riparian zone

activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or.crops) have not

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

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

‘Width of riparian zone <6
meters: little or no
riparian vegetation due to
human activities.
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE REASON FOR SURVEY

TIME AM PM

HABITAT TYPES Indicate the percentage of each habitat type present Za
O Cobble" )V % [0 Smags |© % D VegetatedBanks____% [ Sand&Y %
[} Submerged Macrophytes % [0 other ( ). %

N ~

SAMPLE Gearused [ D-frame Xdck-net 0 other_ C{OM by Hanl

COLLECTION !
How were the samples collected? wading 0 from bank {0 from boat
Indicate the number of jabs/kicks taken in each habitat type. a
[} Cobbie, {0 Snags__{ ] Vegetated Banks {1 Sand
[} Submerged Macrophytes { Other ( )

GENERAL

COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4 =

Dominant
Periphyton 01 2 3 4 Slimes 601 2 3 4
Filamentous Algae 01 2 3 4 Macroinvertebrates 0 1.2 3 4
Macrophytes 0 1 2 3 4 Fish 0 1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS :
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4} Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4} Ephemeroptera 01 2 3 4
1 Platybeiminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4
Isopoda 0 1 2 3 4] Corydalidae 01 2 3 4
Amphipoda ¢ 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4] Tabinidae 01 2 3 4

1 Culcidac 0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic ,
Macroinvertebrates, and Fish, Second Edition - Form 1 A-25




This Page Intentionally Left Blank

A-26 Appendix A-3: Benthic Macroinvertebrate Field and Laboratory Data Sheets - Form 1




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME LOCATION BERA-SEDN- REF
STATION # RIVERMILE STREAM CLASS
LATN 33°¥2 §80" LoNG W¥S7Y3'Z2Y T RIVER BASIN
STORET # AGENCY
INVESTIGATORS  [Dan D UL\ ; ﬂt CL\ P 1 Can
FORM COMPLETED BY %\}EE 108/0¢ @ REASON FOR SURVEY
5 g 3 < PM
D&n Do L\ ;
WEATHER Now Past 24 Has there been a heavy rain in the last 7 days?
CONDITIONS hours O Yes QONo é
a storm (heavy rain) [} . ~
] rain (steady rain) Q Air Temperaturejo C
Q showers (intermittent) a
Yold %cloud cover ] % Other
}i clear/sunny a
SITE LOCATION/MAP §| Draw a map of the site and indicate the areas sampled (or attach a photograph)
Creep
P& \\k 5 \QL&
i o
A SN [‘ o !
AN IR i [ ( —
/
Gons Gap L \L T/
STREAM Stream Subsystem ) . Stream Type
CHARACTERIZATION }i 3 Perennial O Intermittent (3 Tidal Q Coldwater {1 Warmwater
Stream Origin Catchment Area km?
0 Glacial Q Spring-fed
0 Non-glacial montane 2 Mixture of origins
Q1 Swamp and bog 2 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Poliution
FEATURES QO Forest J Commercial O Noevidence (I Some potential sources
Q Field/Pasture O Industrial Q) Obvious sources
Q Agricultural Q Other
[ Residential Local Watershed Erosion
QONone [ Moderate 3 Heavy
RIPARIAN dicate the dominant and record the dominant species present
(\;%GE'tI‘A'gI(f)tN ) ﬂ'freese ¢ ! typeD Shrubs ] l(l}rggsesm presen (3 Herbaceous
meter buffer -
. dominant species present "\\)Qt«& D€C~ (iuuw (_L{toé\, L WP S\’{CWVNB
INSTREAM Estimated Reach Length L‘ 0 m Canopy Cover
FEATURES IXPartly open O Partly shaded () Shaded
Estimated Stream Width 3 m
i High Water Mark O. Z m
Sampling Reach Area RO w
Propoertion of Reach Represented by Stream
Area in km? (m?x1000) km? Morpholo, Types
E QRi g % JRun %
Estimated Stream Depth Oa Lm QPool %
Surface Velocity 0S m/sec Channelized 1 Yes O No
(at thalweg)
Dam Present U Yes I No
LARGE WOODY LWD m?
DEBRIS
Density of LWD m¥km? (LWD/ reach area)
AQUATIC Indicate the dominant typg and record the dominant stgecies present
VEGETATION 0 Rooted emergent ooted submergent Rooted floating { Free floating
{3 Floating Algae 1 Attached Algae
dominant species present [loLfLﬁ{ (—z {,3 ((1 g vtu} \, H‘kg
Portion of the reach with aquatic vegetation %
WATER QUALITY Temperature °C Water Odors
Normal/None (1 Sewage
Specific Conductance O Petroleum Q¥ Chemical
Q Fishy 0 Other
Dissolved Oxygen
Water Surface Oils
pH O Slick QSheen T Globs (O Flecks
QONone T Other
Turbidity
E‘]ué'{)idity %fg{)_t mleasml;gg) O Turbid
WQ Inst t Used ear ightly turbi urbi
Qnstrument Use O Opaque O Sta%r}:ed 0 Other
SEDIMENT/ Odars Deposits
SUBSTRATE ormal 0 Sewage U Petroleum D Sludge L Sawdust O Paper fiber (3 Sand
Chemical 0 Anaerobic [ None 1 Relict shells 0 Other
0 Other
Looking at stones which are not deeply embedded,
(¢} are the undersides black in color?
Absent [ Slight {1 Moderate O Profuse O Yes O No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
. (should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
-4’} Bedrock Detritus sticks, wood, coarse plant
materials (CPOM)
Boulder | >256 mm (10") 1.0
Cobble 64-256 mm (2.5"-10") '3 Q Muck-Mud %z;%g I\/\I/)ery fine organic
Gravel | 2-64 mm (0.1"-2.5") 20 ,
Sand 0.06-2mm (gritty) 1.¢) Marl grey, shell fragments
Silt 0.004-0.06 mm
Clay <0.004 mm (slick)

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - F. orm 1



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

2. Embeddedness

3. Velocity/Depth
Regime

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage

habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the

to allow full colonization | form of newfall, but not

potential (i.e., logs/snags | yet prepared for

that are not new fall and | colonization (may rate at
| not transient). high end of scale).

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

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

habitat; lack of habitat is
obvious; subsirate
unstable or lacking.

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

6 15 14 13 12

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

T

09 & 7 6

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

5 439 10

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

20 .19 18,017 . 1§

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

(Slow is <0.3 mv/s, deep is
>0.5m.)

12,11
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).

s 43210

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

20

19

18 1716

Little or no enlargement
of islands or point bars
and Jess than 5% of the
bottom affected by
sediment deposition.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools:

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

| 15

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

20 19 18 17

15 (4).13 42 11 J 10 o

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
ools prevalent.

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottorn
changing frequently;
pools almost absent due to
substantial sediment
deposition.

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.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequency of
Riffles (or bends)

SCORE

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE __ (LB)
SCORE___(RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE __ (LB)

SCORE (RB)

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

SCORE __ (LB)

Total Score

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.

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments | or cement; over 80% of

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

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

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
obstructieq is important.

15 14 13 12 11

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 to 25.

5 4.3 2.1 0

Generally all 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

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

15 14 13 12 11

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

reach has areas of erosion.

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

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

Terbak (10) 5

5

Right Bank ' 10

54
50-70% of the

More than 90% of the 70-90% of the

streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
immediate riparian zone | covered by native covered by vegetation; covered by vegetation;
covered by native vegetation, but one class | disruption obvious; disruption of streambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation | vegetation has been

or nonwoody evident but not affecting | commor; less than one- removed to
macrophytes; vegetative | full plant growth potential | half of the potential plant | 5 centimeters or less in
disruption through to any great extent; more | stubble height remaining. | average stubble height.
grazing or mowing than one-half of the

minimal or not evident; potential plant stubble

almost all plants allowed | height remaining,

to grow naturally.

Less than 50% of the

LeftBank 10

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not

impacted zones

| Width of riparian zone

=

12-18 meters; human
activities have impacted
zone only minimally,

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

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

A-8
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE REASON FOR SURVEY

TIME AM PM

HABITAT TYPES Indicate the percentage of each habitat type present :
{3 Cobbl % U Snags. S % U Vegetated Banks____% 0 Sand /Q %
a Submerged Macrophytes % 0 Other ( )

SAMPLE Gear used [ D-frame %—net other Ll L"’i Lv"‘/‘{,'

COLLECTION i
How were the samples collected? wading i from bank 1 from boat
Indicate the number of jabs/kicks taken in each habitat type. /
00 Cobble 0 Snags______ 0 Vegetated Banks_____ 0 Sand<f Q y
0 Submerged Macrophytes {0 Other (

GENERAL

COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance:

0 = Absent/Not Observed, 1= Rare, 2= Common, 3= Abundant, 4=

Dominant
Periphyton 01 2 3 4 Slimes 0 r 2 3 4
Filamentous Algae 0 1 2 3 4 Macroinvertebrates 0 1@ 3 4
Macrophytes 0. 1 2 3 4 Fish 0 1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Commen (3-9
organisms), 3= Abundant (>10 erganisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera 0 @2 3 4 | Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 0¢Q 23 4
Platyhelminthes 0 1 2 3 4] Hemiptera 0 1 2 3 47§ Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4
Isopoda 0 1 2 3 4] Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 01@34Empididae 012 3 4
Gastropoda 0 1 2 3 4] Simuliidae ¢ 12 3 4
{ Bivalvia 0 1 2 3 4| Tabinidae 0123 4

1 Cuicidae 0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME LOCATION _ HI-79Q - SDOS
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM  PM
WEATHER Now Past 24 Has there been a heavy rain in the last 7 days?
CONDITIONS hours Yes
Q storm (heavy rain) ] . 7
=] rain (steady rain) u] Air Temperature_ 2 °C
Q showers (intermittent) Q Oth
% %cloud cover Q % er.
b clear/sunny ]
SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)
Cow . e
E\Z‘A ﬂ °\/~/
&
v
STREAM Sgfeam Subsystem ) . Stream Type
CHARACTERIZATION erennial (O Intermittent U Tidal O Coldwater (3 Warmwater
Stream Origin . . Catchment Area km?
Q Glacial O Spring-fed
) Non-glacial montane £3 Mixture of origins
0 Swamp and bog 0 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
V4
WATERSHED édominaut Surrounding Landuse Local Watershed NPS Pollution
FEATURES orest O Commercial I No evidence {1 Some potential sources
Q Field/Pasture 3 Industrial Q Obvious sources
3 Agricultural 0 Other
[ Residential Loecal Watershed Erosion
O None {1 Moderate Q Heavy
RIPARJIAN djcate the dominant type and record the dominant species present
VEGETATION ﬁ{"r'reese it PR Urales P™™ O Herbaceous
meter buffer .
dominant species present >, M osS ( N\ou!&(/
INSTREAM Estimated Reach Length 5 9 m Canopy Cover 'N-U“&")
FEATURES - O Partly open L Partly shaded [ Shaded
Estimated Stream Width ] m
U High Water Mark m
Sampling Reach Area SU m
Proportion of Reach Represented by Stream
Area in km? (m?x1000) km? Morphology pes 9
. O Riffle o URun %
Estimated Stream Depth 0. v m QPool fy %
Surface Velocity 0. lé m/sec Channelized O Yes % ,
(at thalweg) /
Dam Present O Yes 0
LARGE WOODY LWD m S
Density of LWD m¥km? (LWD/ reach area)
AQUATIC _g%icate the dominant type and record the dominant species present
VEGETATION ooted emergent 0 Rooted submergent Rooted floating {J Free floating
{3 Floating Algae 0 Attached Algae
dominant species present Len 3 wuyf/
Portion of the reach with aquatic vegetation £ S %
WATER QUALITY Temperature °C Water Odors
I Normal/None 1 Sewage
Specific Conductance O Petroleum Q0 Chemical
QY Fishy 0 Other
Dissolved Oxygen
Water Surface Oils
pH O Slick O Sheen Qi Globs [ Flecks
I QONone 1 Other
Turbidity
Turbidity g not measured) .
WQ Instrument Used QI Clear Slightly turbid U Turbid
L1 Opaque 0 Stained ) Other
SEDIMENT/ %j&f Deposits
SUBSTRATE ormal Q) Sewage O Petroleum 3 Sludge L1 Sawdust ) Paper fiber Md
8 Chemical Q) Anaerobic Q) None L Relict shells Q0 Other
Other
Looking at stones which are not deeply embedded,
ils g are the uan in color?
sent (1 Slight 11 Moderate Q Profuse QO Yes

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
. (should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
] materials (CPOM)
Boulder | > 256 mm (10")
Cobble 64-256 mm (2.5"-10") \ o Muck-Mud | black, very fine organic
1 (FPOM) éO
Gravel 2-64 mm (0.1"-2.5%) © )
Sand 0.06-2mm (gritty) 2.0 Marl grey, shell fragments
Silt 0.004-0.06 mm 20
Clay <0.004 mm (slick) 0

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

1. Epifaunal
Substrate/
Available Cover

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization

habitat; well-suited for
adequate habitat for
maintenance of

populations; presence of

form of newfall, but not

full colonization potential,

additional substrate in the

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

habitat; lack of habitat is
‘| obvious; substrate
unstable or lacking.

Gravel, cobble, and

cobble provides diversity
of niche space.

Gravel, cobble, and

2. Embeddedness boulder particles are 0- bouider particles are 25-
25% surrounded by fine 50% surrounded by fine
sediment. Layering of sediment.

potential (i.e., logs/snags | yet prepared for
that are not new fall and | colonization (may rate at
| not transient). high end of scale). N
SCORE 20 1918 17 d6fas 1 3 12 e 98 @ sl s 432 1 0

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

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

Regime

201918 17 16

SCORE
Al four velocity/depth
3. Velocity/Depth regimes present (slow-

deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is < 0.3 my/s, deep is
>0.5m.)

15 14 13 12 11

Only 3 of the 4 regimes
present (if fast-shallow is

missing, score lower than
if missing other regimes).

)
10.@/,8 7.6

Only 2 of the 4 habitat

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

543 21 0.

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

SCORE

Parameters to be evaluated in sampling reach

2019

13

17

i6 | 15

Little or no enlargement

4. Sediment of islands or point bars
Depositien and less than 5% of the
bottom affected by

sediment deposition.

1413 12 1.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand o fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
ools prevalent.

5 4.3 31 0

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

SCORE

5. Channel Flow
Status

expo: sed.

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

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

Water fills 25-75% of the
available channel, and/or

exposed.

6] 5 4.3 2 1

riffle substrates are mostly

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

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

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.

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

Habiat : Condition Category
Parameter Optimal Subeptimal Marginal Poor
6. Channel Channetization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments | or cement; over 80% of

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

Occurrence of riffles

7. Frequency of relatively frequent; ratio

Riffles (or bends) 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.

T

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 to 25.

s 433 10
Generally all 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

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

8. Bank Stability
(score each bank)

Note: determine left

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

15 14 13 12 11 ] 4o

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

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

Parameters to be evaluated broader than sampling reach

SCORE (RB)

Width of riparian zone

10. Riparian >18 meters; human

Vegetative Zone activities (i.e., parking
‘Width (score each lots, roadbeds, clear-cuts,
bank riparian zone) { lawns, or crops) have not

impacted zone
SCORE __ (LB) k. |

SCORE RB

Total Score

1 width of ﬁparian zone

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

‘Width of riparian zone 6-
12 meters; human
activities have impacted
Zone a great deal.

g

or right side by affected. 60-100% of bank has
facing downstream. . erosional scars.
SCORE___(LB) |LeftBank 10 ° 9 8 ‘7 €)Y ] 5.4 - 3 (20
SCORE___(RB) |RightBank 10 9 A R 20 10
More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
9. Vegetative streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
Protection (score inumediate riparian zone | covered by native covered by vegetation; covered by vegetation;
each bank) covered by native vegetation, but one class | disruption obvious; disruption of streambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation | vegetation has been
or nonwoody evident but-ngt affecting | common; less than one- removed to
macrophytes; vegetative | full plarit gréigfpotential | half of the potential plant | 5 centimeters or less in
disruption through to any gieat exfént; more | stubble height remaining. | average stubble height.
grazing or mowing than one-half Gf the = :
minimal or not evident; potential‘plant stubble :
almost all plants allowed | height \pcmaining.
SCORE __ (LB)

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

e




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS LOT NUMBER
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
HABITAT TYPES Indicate the percentage of each habitat type present
[] Cobble, % Ll Snags % 0 Vegetated Banks % 0 Sand %
0 Submerged Macrophytes % {J Other ( ). %
SAMPLE Gearused [ D-frame [l kick-net i Other _
COLLECTION
How were the samples collected? ) wading {} from bank 0 from boat
o
Indicate the number of jabs/kicks taken in each habitat type.
{0 Cobble {0 Snags {1 Vegetated Banks {1 Sand
0 Submerged Macrophytes_____ [0 Other ( )
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4 =

Dominant
Periphyton 01 2 3 4 Slimes 01 2 3 4
Filamentous Algae 0 1 2 3 4 Macroinvertebrates 0 1.2 3 4 i
Macrophvtes 0 1 2 3 4 Fish 0 1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS .
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)
Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4] Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4] Ephemeroptera 01 2 3 4
| Platyhelminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4] Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other 01 2 3 4
‘ Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4}
' Oligochaeta 0 1 2 3 4] Sialidac 01 2 3 4
Isopoda 0 1 2 3 4] Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 012 3 4
1 Culcidae 0 1 2 3 4
- Rapid Bioassessment Protocols For Use in Streams.and Wadeable Rivers: Periphyton, Benthic .
Macroinvertebrates, and Fish, Second Edition - Form 1 C-A-25
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME LOCATION Rt - BSAA -SD@B3
STATION # RIVERMILE STREAM CLASS
LAT LONG ] RIVER BASIN
STORET # AGENCY
INVESTIGATORS  DNeur N b £ ¢ & b
FORM COMPLETED BY %AN}FS (of7 fo¢ | REASON FOR SURVEY
AM (P
Do Dok Jsoo M)
WEATHER Now Past 24 Has there heen a,heavy rain in the last 7 days?
CONDITIONS hours Q Yes TG
: Q storm (heavy rain) =] . /"7 f. o
i} rain (steady rain) a Air Temperature_0%s °C
a showers (intermittent) Q Oth
%0 %cloud cover 3 % er.
' clear/sunny [m)
SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)
{
v
X
(
LY
v\
NEE
A
&/
\/ g
o
@ > r IVU‘)
%,
- N
, N
STREAM %m Subsystem . . trzam Type
CHARACTERIZATION Perennial QO Intermittent 3 Tidal - oldwater [} Warmwater
Stream Origin Catchment Area km?
Q Glacial Q IS\/i)ring-fed o
2 Nop-glacial montane 0 Mixture of origins
0O Swamp and bog 3 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES Eprest [J Commercial 0 No evidence [ Some potential sources
Field/Pasture 0 Industrial 0 Obvious sources
Q Agricultyral QO Other
0 Residential Local Watershed Erosion
QO None I Moderate 0 Heavy
RIPARIAN RJIndica) e dommant e and record the dominant species present
VECETATION ‘@gﬁﬁ e TP e Btk P Q Herbaceous
meter buffer
dominant species present /"\s(e J\ be [ S p (WA ( Q./cn/vv/\ ‘:J'l(,(um,, TU\‘
INSTREAM Estimated Reach Length L0 m Canopy Cover
FEATURES L} Partly open [ Partly shaded (1 Shaded
Estimated Stream Width ‘ m Hieh W "
- igl ater Mar m
Sampling Reach Area 79 m?
Proportion of Reach Represented by Stream
Area in km? (m*x1000) G km? Mor[f)hology Ty;o)es
, QO Run %
Estimated Stream Depth O\ § m 3 Pool %
Surface Velocity m/sec Channelized ([ Yes dNo
(at thalweg)
Dam Present [ Yes O No
LARGE WOODY LWD 2 [ i
DEBRIS " Munjimg
Density of LWD _ m%km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present
VEGETATION 0 Rooted emergent 2 Rooted submergent Rooted floating Q1 Free floating
{1 Floating Algae 03 Attached Algae
dominant species present /\/ OrA——
Portion of the reach with aquatic vegetation %
WATER QUALITY Temperature °c Water Odors
L Normal/None T Sewage
Specific Conductance 0 Petroleum 0 Chemical
Q Fishy Q1 Other
Dissolved Oxygen
Water Surface Oils
pH QSlick 3 Sheen Q3Globs [ Flecks
- QO None [ Other
Turbidity
Dot )
WQ Inst t Used ear ightly turbi urbi
Q Instrament Use Q Opaque 1 Stame 3 Other
SEDIMENT/ 0d De osits S
SUBSTRATE ormal 2 Sewage I Petroleum QO Sludge L Sawdust @ Paper fiber ~3gSand
g Chﬁmical O Anaerobic LY None L Relict shells 0 Other
Other
Looking at stones which are not deeply embedded,
i are the undersides black in color?
1 Absent [ Slight O Moderate [ Profuse 3 Yes QONo
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
. (should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Ceomposition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant ,j/
materials (CPO ) : 9 L=t
Boulder {>256 mm (10") (] { e
Cobble 64-256 mm (2.5"-10") ‘fo Muck-Mud ?}17%%’ Ns[l)ery fine organic !
Gravel | 2-64 mm (0.1"-2.5") O _
Sand 0.06-2mm (gritty) [O Marl grey, shell fragments
Silt 0.004-0.06 mm I’
Clay < 0,004 mm (slick) i0

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

Available Cover

2. Embeddedness

fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to aliow full colonization

adequate habitat for
maintenarnce of
populations; presence of
additional substrate in the
form of newfall, but not

desirable; substrate
frequently disturbed or
removed.

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization and | full colonization potential; | availability less than obvious; substrate

unstable or lacking.

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.

potential (i.e., logs/snags | yet prepared for
that are not new falland | colonization (may rate at
| not transient). high end of scale).
SCORE 200 19018 17 161 15 147 13 12 5 43910

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

SCORE

3. Velocity/Depth
Regime

2019

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

(Slow is < 0.3 mv/s, deep is
>0.5m.)

1817 16"

12

Only 3 of the 4 regimes

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

0.9 8 7
Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

6|

5°4.3 21 0

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

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

15 14,13 12 ‘11

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the

bottom affected; sediment

deposits at obstructions,
constrictions, and bends;
moderate deposition of

0.9 8 ()6

5 4.3 2 1.0

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

5. Channel Flow
Status

| exposed.

20 197 18,17 16

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

15 14 1312

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

20 19 18 17

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.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

7. Frequency of

SCORE

8. Bank Stability

9. Vegetative
Protection (score
each bank)

SCORE __ (LB)
SCORE

(RB)

10. Riparian

Total Score

Riffles (or bends)

(score each bank)

Note: determine left

Oceurrence of riffles
relatively frequent; ratio

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.

of distance between riffles

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

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments  { or cement; over 80% of
minimal; stream with of bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; channelized and
channelization, i.e., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.
present, but recent
channelization is not
present.
SCORE 54 1312 1)

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

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

20 19 18 17 16

Banks stable; evidence of

Moderately stable;

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

15 14 13 12 11

infrequent, small areas of |

reach has areas of erosion.

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

10 9% )7 65

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

or right side by affected. 60-100% of bank has
facing downstream. _ . erosional scars.
SCORE__ (LB) |LéftBank 100~ 9 | "8 (JJ 6 S R e gy
SCORE__(RB) |RightBank' 10 9 ]. 8 (7 ) & 5.4 3 )20

More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
streambank surfaces and | streambank surfaces streambank surfaces streambark surfaces
immediate riparian zone | covered by native covered by vegetation; covered by vegetation;
covered by native vegetation, but one class | disruption obvious; disruption of streambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation | vegetation has been

or nonwoody evident but not affecting | common; less than one- removed to
macrophytes; vegetative | full plant growth potential | half of the potential plant | 5 centimeters or less in
disruption through to any great extent; more | stubble height remaining. | average stubble height.
grazing or mowing than one-half of the

minimal or not evident; potential plant stubble

almost all plants allowed | height remaining,

to grow naturally.

Width of riparian zone
>18 meters; human

LefiBank 10 . (9) ]

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

Vegetative Zone activities (i.e., parking
Width (score each lots, roadbeds, clear-cuts,
bank riparian zone) | lawns, or crops) have not

impacted zone.
SCORE___ (LB)

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal. *

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

A-8
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME 5 LOCATION
STATION#___________ RIVERMILE __________ | STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS LOT NUMBER
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM  PM :
HABITAT TYPES Indicate the percentage of each habitat type present sZ 0
{1 Cobbt % Ll Snags % [} Vegetated Bank: % 0 sand 4% o
[} Submerged Macrophytes, % [ Other( ). %
SAMPLE Gear used (] D-frame @net O other _(PIM by /’\ML
COLLECTION 4
How were the samples collected? %mg 0 from bank 0 from boat
Indicate the number of jabs/kicks taken in each habitat type.
0 Cobble, ffz 0 Snags 2 0 Vegetated Banks [J Sand
{0 Submerged Macrophytes 0 Other ( )
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA

Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4=
Dominant

Periphyton 0 1 2 3 4 Slimes 01 2 3 4
Filamentous Algae 01 2 3 4 Macroinvertebrates 01 2 3 4
| Macrophytes 0 1 2 3 4 Fish 0 1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dommant (>S50 organisms)

Porifera 0 ! 2 3 4} Anisoptera 1 2 3 4} Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera Y12 3 4 Ephemeroptera 61 2 3 4
Platyhelminthes 0 1 2 3 4] Hemiptera 0 1 2 3 4] Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4} Coleoptera 0 1 2 3 47 Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 23 4 : '
Oligochaeta 0 1 2 3 4] Sialidae 0 1 2 3 4}
Isopoda 0 1 2 3 4] Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4] Empididae 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4,
| Bivalvia 0 1 2 3 4| Tabinidae 0123 4

: Culcidae 0 12 3 4

i

Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME LOCATION dl79Q ~8vGF 3R
STATION # RIVERMILE STREAM CLASS '
LAT LONG RIVER BASIN
STORET # AGENCY
IVESTIGATORS oot &l Dlenn
\ ( lbl l
FORM COMPLETED BY DATE il ~§ REASON FOR SURVEY
Dand) A | TME Sap. M

WEATHER Now Past 24 Has there been a heavy rain in the last 7 days?
CONDITIONS hours O Yes QNo

a storm (heavy rain) a . o

a rain (steady rain) Qa Air Temperature " C

Q showers (intermittent) [} Oth

%0 %cloud cover i % €r.
] clear/sunny [}

SITE LOCATION/MAP

Draw a map of the site and indicate the areas sampled (or attach a photograph)

D
N
N 3
Q {
\%%

o
5%@*

STREAM
CHARACTERIZATION

Stream Subsystem . . Strea fpe

N Perennial ntermittent 0 Tidal dwater 0 Warmwater
ool Llowry X

Stream Origin Catchment Area km

3 Glacial u] ISvim'ng-fed . )

[ Non-glacial montane Q Mixture of origins

3 Swamp and bog {1 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES Fprl%s/tp 8 IC(()immgrflal 2 Og evidence [ Some potential sources
ield/Pasture ndustrial vious sources -
Q Agricultural Q Other Fand= durt-
0 Residential Local Wagershed Erosion

O None AYoderate 0 Heavy

RIPARIAN
YEGETATION

dic -the dominant type and record the dominant 1q t
] the Species presen
(18 meter bufter)

L1 Herbaceous

dominant species present _fW\( Xt«é h{u-&u (%) { reclenn gutee, gyC¢W)

INSTREAM Estimated Reach Length &) m Canopy Cover Mes ‘H/V\
FEATURES 2 QO Partly open [ Partly shaded '3-Shaded
Estimated Stream Width m <
High Water Mark O:>m
Sampling Reach Area &L‘{ m? P ¢ Reach R dbyS
roportion of Reach Represented by Stream
Area in km? (m*x1000) Qérjﬁ‘&kml Mor_%llmlogy Ty[ges
QJRiffle % O Run %
Estimated Stream Depth 03 ’Qfé m QPool_jdo %
Surface Velocity m/sec Channelized (3 Yes XFo
(at thalweg) L -
Dam Present ByVes ONo ( A l/%t 3
LARGE WOODY LWD m Nov<~
Density of LWD m?¥km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present
VEGETATION (1 Rooted emergent 3 Rooted submergent Rooted floating 3 Free floating
{1 Floating Algae Q) Attached Algae
dominant species present fJ o
Portion of the reach with aquatic vegetation %
WATER QUALITY Temperature e Water Odors
0 Normal/None O Sewage
Specific Conductance Q Petroleum O Chemical
O Fishy O Other
Dissolved Oxygen
Water Surface Oils
pH QSlick QSheen OGlobs [ Flecks
U None (O Other
Turbidity
Turbidity (if not measured) .
WQ Instrument Used 3 Clear Slightly turbid 2 Turbid
B 0 Opaque 0 Stained Q0 Other
SEDIMENT/ g%?ﬁ Deposits ;‘/
SUBSTRATE ormal O Sewage 0 Petroleum Qi Sludge O Sawdust {1 Paper fiber Sand
0 Chemical {0 Anaerobic 1) None O Relict shells X Other
Q Other
Looking at stones which are not deeply embedded,
gi} are the undergides black in color?
Absent [ Slight [ Moderate 3 Profuse 0 Yes (]
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
_ (should add up to 100%) (does not necessarily add up te 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
matertals (CPOM)
Boulder | > 256 mm (10")
Cobble | 64-256 mm (2.5"-10%) go Muck-Mud ?Ig%ccl)cﬁ)ery fine organic §
Gravel | 2-64mm (0.1"2.5") 30 _ /
Sand 0.06-2mm (gritty) / O Marl grey, shell fragments
silt 0.004-0.06 mm /0
Clay <0.004 mm (slick)

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

2. Embeddedness

SCORE

3. Velocity/Depth
Regime

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization

habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not

potential (i.e., logs/snags |{ yet prepared for
that are not new fall and | colonization (may rate at
| not transient). high end of scale).

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

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

habitat; lack of habitat is
obvious; substrate
unstable or lacking,

20 19 18

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

15 14013 12011

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

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

|5 4301 0

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

20 19 18 -17

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

(Slow is < 0.3 m/s, deep is
>0.5m)

16

15 1413

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).

5. 4032 1 0

Dominated by 1 velocity/

200019 - 18 17 16

Little or no enlargement
of istands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

15 1413 12 M .,

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
ools prevalent.

depth regime (usually
slow-deep).
543 1..0

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

2019 18 17 (15

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

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

13 12 11 |

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

0.9 8 7 6f

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

exposed. ! ~

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequency of
Riffles (or bends)

SCORE

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE__ (LB)
SCORE __(RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE __ (LB)
SCORE __ (RB)
10. Riparian

Vegetative Zone

Width (score each
bank riparian zone)

SCORE___ (LB)

SCORE

Total Score

20 19 18 17 16

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.

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

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

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 gabion
Alteration dredging absent or present, usually in areas extensive; embankments | or cement; over 80% of
minimal; stream with of bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; channelized and

disrupted. Instream
habitat greatly altered or
removed entirely.

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 >25.

20 19 18 17 16

15 14 13 12 11"

615 @G)3 21 0

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native

70-96% of the
streambank surfaces
covered by native
vegetation, but one class

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;

Banks stable; evidence of { Moderately stable; Moderately unstable; 30- | Unstable; many eroded
erosion or bank failure infrequent, small areas of § 60% of bank in reach has | areas; "raw" areas
absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight
potential for future over. 5-30% of bank in erosion potential during sections and bends;
problems. <5% of bank | reach has areas of erosion. | floods. obvious bank sloughing;
affected. 60-100% of bank has

. erosional scars.
LeaBak 10 o] s (@) 6 |5 4 3 | 2 1 g
RightBank 10 9 8 6 s 4 5 | 2 1 o

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank

vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation | vegetation has been

or nonwoody evident but not affecting  { common; less than one- removed to
macrophytes; vegetative | full plant growth potential | half of the potential plant | 5 centimeters or less in
disruption through to any greaf extent; more | stubble height remaining. | average stubble height.
grazing or mowing than one-half of the

minimal or not evident; potential plant stubble

almost all plants allowed | height remaining.

to grow naturally.

Left Bank

o

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

1 width of ripatian zone

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

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

Width of riparian zone <6
meters: litfle or no
riparian vegetation due to
human activities.
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS LOT NUMBER
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
HABITAT TYPES Indicate the percentage of each habitat type present -
{1 Cobble 2(5 % U Snags ; % 0 Vegetated Banks % {J Sand %
0 Submerged Macrophytes, % {1 Other ( ) %
SAMPLE Gear used [ D-frame met {J Other C? M b, l’\i"'?'/\\
COLLECTION /
How were the samples collected? Mding 0 from bank 00 from boat
Indicate the number of jabs/kicks taken in each habitat type. .
Cobble, g%::ags 2. [ Vegetated Banks MSGand -
Submerged Macrophytes [J Other ( )
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: ' 0 = Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4 =

Dominant
Periphyton 071 2 3 4 Slimes G>r 2 3 4
Filamentous Algae | ‘1 2 3 4 Macroinvertebrates 0 @ 2 3 4
Macrophytes (o1 2 3 4 Fish (001 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4] Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 012 3 4
1 Platyhelminthes 0 1 2 3 4] Hemiptera 0 1 2 3 4] Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4] Sialidae 02 3 4
Isopoda 0 1 2 3 4] Corydalidae 01 2 3 4
Amphipoda 0 1_2 3 4] Tipulidae 01 2 3 4
Decapoda 0 @ 3 4| Empididac 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
1 Bivalvia 0 1 2 3 4] Tabinidae 01 2 3 4

1 Culcidae 0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME LOCATION 4R —79 Q\ — SD@ /
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS ~ Dayy, Du h R.cly Proan
FORM COMPLETED BY DATEE io/7/0 REASON FOR SURVEY
p TIME jo 2 ﬁ PM
Dan Dyla
WEATHER Now Past 24 Has there b gn a heavy rain in the last 7 days?
CONDITIONS hours O Yes o
: [} storm (heavy rain) a 705 o
a rain (steady rain) a Air Temperature ~ °C
] showers (intermittent) Q Other
%3 %cloud cover W] %
"9( clear/sunny Q

SITE LOCATION/MAP |l Draw a map of the site and indicate the areas sampled (or attach a photograph)

e -1
STREAM %am Subsystem . eam Type
CHARACTERIZATION erennial QO Intermittent 0 Tidal Coldwater (3 Warmwater
Stream Origin Catchment Area km?
2 Glacial S ring-fed
) Non-glacial montane ixture of origins
0 Swamp and bog D ther

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-S



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
ya
WATERSHED \géominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES Forest Commercial QO No evidence [ Some potential sources
3 Field/Pasture U Industrial L1 Obvious sources
0 Agricultural [ Other
{3 Residential Local Watershed Erosion
QO None (1 Moderate 0 Heavy
RIPARIAN Indicife the dominant type and record the dominant species present Lo H -
VEGETATION es J Shrubs U1 Grasses 3 Herbaceous {M)
(18 meter buffer) , Gj
ominant species present (D I‘M‘(— [ AASY \“EaL Mg_’\),u(z\.\)a
INSTREAM Estimated Reach Length © 5() m Canopy Cover ’
FEATURES e (U Partly open 2 ly shaded (J Shaded
Estimated Stream Width \ ‘N m N -
High Water Mark Q- m
Sampling Reach Area ll ! 5 m?
Proportion of Reach Represented by Stream
Area in km? (m?x1000) L7 km? Morphology TyBes 3 )
- QRiffle Zo % URun %
Estimated Stream Depth 03 m QPool "o %
Surface Velocity O - 0, ’Z An/sec Channelized 1 Yes h’ﬁo
at thalw
¢ °8) Dam Present [ Yes M
LARGE WOODY LWD m? i \<
DEBRIS
Deansity of LWD m?*km’ (LWDV/ reach area)
AQUATIC Indicate the dominant type and record the dominant s&ecies present
VEGETATION 2 Rooted emergent Rooted submergent Rooted floating Q) Free floating
(J Floating Algae (3 Attached Algae
dominant species present f\/ ¢ y\}/
Portion of the reach with aquatic vegetation %
WATER QUALITY Temperature °C Water Odors
0 Normal/None 0 Sewage
Specific Conductance 3 Petroleum 1 Chemical
3 Fishy Q Other
Dissolved Oxygen
Water Surface Oils
pH Q2 Slick Sheen [ Globs QFlecks
QNone ([ Other
Turbidity
T (et o
WQ Inst t Used ear ightly turbi urbi
QInstrument Use 0 Opaque O Sta%ged 3 Other
SEDIMENT/ g‘r’“ Deposits "
SUBSTRATE ormal 3 Sewage Q Petroleum QO Sludge 0 Sawdust B Paper fiber O Sand
LI Chemical O Anaerobic T3 None 0O Relict shells Q Other
3 Other, .
Looking at stoge§ which are not deeply embedded,
i are the w ides black in color?
Absent 03 Slight [ Moderate Q2 Profuse 3 Yes No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
_ (should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
materials (CPOM)
Boulder | >256 mm (10") 3 <
Cobble 64-256 mm (2.5"-10") i ’{ Muck-Mud ?Igalu;:(l;, I\)IISHY fine organic
Gravel | 2-64 mm (0.1"-2.5") )0 _
Sand 0.06-2mm (gritty) ( Mari grey, shell fragments
Silt 0.004-0.06 mm
Clay <0.004 mm (slick)
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1




HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Embeddedness

SCORE

3. Velecity/Depth
Regime

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage

habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

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

habitat; lack of habitat is
obvious; substrate
unstable or lacking,

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

to allow full colonization | form of newfall, but not

potential (i.e., logs/snags | yet prepared for

that are pot new fall and | colonization (may rate at
| not transient). high end of scale).

20 1918 17 16] 15 14 13

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.

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

15 14 13 12711
Only 3 of the 4 regimes

present (if fast-shallow is
missing, score lower than

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow

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

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

deep, fast-shallow). if missing other regimes). | are missing, score low).

(Slow is < 0.3 m/s, deep is

>0.5m.)

20 19 -18 17 16} 15 1413 12 1] 9 .8 76 5 4”3 2 1.0

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
00ls prevalent.

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

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

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 little water in
channel and mostly
present as standing pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

SCORE___(RB)

SCORE (RB)

10. Riparian

SCORE RB

minimal; stream with

of bridge abutments;

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments | or cement; over 80% of

or shoring structures the stream reach

normal pattern. evidence of past present on both banks; channelized and
channelization, i.e., and 40 to 80% of strearn  § disrupted. Instream
dredging, (greater than reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.

Occurrence of riffies

present, but recent
channelization is not
present.

15 14 13 1211

Occurrence of riffles

Occasional riffle or bend; { Generally all flat water or

7. Frequency of relatively frequent; ratio | infrequent; distance bottom contours provide | shallow riffles; poor
Riffles (or bends) of distance between riffles § between riffles divided by § some habitat; distance habitat; distance between
divided by width of the the width of the stream is | between riffles divided by { riffles divided by the
stream <7:1 (generally 5 | between 7 to 15. the width of the stream is | width of the stream is a
to 7); variety of habitat is between 15 to 25. ratio of >25.
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important.
SCORE 220019 ,18 17 16:) 15 <1413 12 41 p 10 09 8

Right Bank 10

Banks stable; evidence of | Moderately stable; Moderately unstable; 30- | Unstable; many eroded
8. Bank Stability erosion or bank failure infrequent, small areas of | 60% of bank in reach has | areas; "raw" areas
(score each bank) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight

potential for future over. 5-30% of bank in erosion potential during sections and bends;
Note: determine left | problems. <5% of bank | reach has areas of erosion. | floods. obvious bank sloughing;
or right side by affected. 60-100% of bank has
facing downstream. . erosional scars.
SCORE__ (LB) |LeftBank 10 Gﬁ g G2 6 R e ) Toe0r

2 10
Less than 50% of the

10 9

Width of riparian zone
>18 meters; human

| Width of riparian zone

12-18 meters; human

More than 90% of the 70-90% of the 50-70% of the
9. Vegetative streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
Protection (score immediate riparian zone | covered by native covered by vegetation, covered by vegetation;
each bank) covered by native vegetation, but one class | disruption obvious; disruption of streambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation | vegetation has been
or nonwoody evident but not affecting | common; less than one- removed to
macrophytes; vegetative | full plant growth potential | half of the potential plant | 5 centimeters or less in
disruption through to any great extent; more { stubble height remaining. | average stubble height.
grazing or mowing than one-half of the
minimal or not evident; potential plant stubble
almost all plants allowed | height remaining.
to grow naturally.
SCORE __ (LB) |LefiBank 2 1 0

‘Width of riparian zone 6-
12 meters; human

Width of riparian zone <6
meters: little or no

Vegetative Zone activities (i.e., parking activities have impacted | activities have impacted | riparian vegetation due to
Width (score each lots, roadbeds, clear-cuts, | zone only minimally. zone a great deal. human activities.
bank riparian zone) | lawns, or crops) have not
impacted zon€ )
SCORE ___ (LB)

Total Score

A-8  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS LOT NUMBER
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM  PM
HABITAT TYPES Indicate the percentage of each habitat type present
{1 Cobble % U Snags % [} Vegetated Banks % [} Sand %
0 Submerged Macrophytes, % {1 Other ( ) %
SAMPLE Gearused [ D—fmme)@ick—net 0 other__ L8 0 M\ \0\4 h (/\.»L
COLLECTION !
How were the samples collected? wading {1 from bank 0 from boat
Indicate the number of jabs/kicks taken in each habitat type. Z
0 Cobble, %; [} Snags 0 Vegetated Banks {1 Sand
0 Submerged Macrophytes, 0 Other ( )
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =

Dominant

Periphyton

Ol 2:3 4

0/j1 2 3 4 Slimes 0
Filamentous Algae 1 2 3 4 Macroinvertebrates 0 1.2 @ 4
Macrophytes 0 (i) 3 4 Fish 0 1 2 4
=
FIELD OBSERVATIONS OF MACROBENTHOS .
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)
Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4| Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4] Ephemeroptera 01 2 3 4
Platyhelminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4] Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 01 2 3 4] Lepidoptera 61 2 3 4
Oligochaeta 0 1 2 3 4} Sialidae 01 2 3 4
Isopoda 0 1 2 3 4] Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4] Empididae 0 1 2 3 4
Gastropoda 01 @ 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4] Tabinidae 012 3 4
1 Cuylcidae 0 1.2 3 4

SQW‘”&WJ(/

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic .
Macroinvertebrates, and Fish, Second Edition - Form 1 A-25
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME rocaTioN  HR &3 - SDO |
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS T A D ol , Lecl Prosn
FORM COMPLETED BY ' DATE_10/7 /0L REASON FOR SURVEY

, PN D7ae @D m
Dun Doly
WEATHER Now Past24 Has there been a heavy rain in the last 7 days?
CONDITIONS hours O Yes O No
: a storm (heavy rain) O X —~ 0
a rain (steady rain) a Air Temperature 72 °C
] showers (intermittent) a Other
%0 %cloud cover [m] %
5( clear/sunny Q

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)

STREAM tream Sub;yst Styeam Type
CHARACTERIZATION ]| 2Perennial né:‘rmittent 0 Tidal %(’Ieoldwater O Warmwater
(A Aows
Stregm rigin Catchment Area km?
0 Glacial 1 Spring-fed
0 Non-glacial montane ixture of origins
3 Swamp and bog L3 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-5



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED %ped’ominant Surrounding Landuse Local Watersh Pollution
FEATURES Forest Commercial L No evidence ome potential sources
Q Field/Pasture i Industrial UJ Obvious sources TL« a—e‘i W
Q Agricultural HOther__ Rog, L '
{J Residential Local Watéfﬁed Erosion
I None Moderate O Heavy
RIPARIAN &ﬁ‘éte the dominant type and record the dominant species present
VEGETATION Jrees {3 Shrubs L Grasses I Herbaceous
(18 meter buffer) . O f
dominant species present % , 8} N\/ .
INSTREAM Estimated Reach Length -Z:( 2 m Canopy Cover
FEATURES . U Partly open N Partly shaded L1 Shaded
Estimated Stream Width 3 m S
High Water Mark O m
Sampling Reach Area 60 w
Proportion of Reach Represented by Stream
Area in km? (m?x1000) km? Moqf)hology Tyges
J Riffle 5 QRun %
Estimated Stream Depth m O Pool %
Surface Velocity "} m/sec Channelized QYes UNo
(at thalweg)
Dam Present ([ Yes [ No
LARGE WOODY LWD m M AL
DEBRIS I
Density of LWD m¥km® (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant sBecies present
VEGETATION Q) Rooted emergent QO Rooted submergent Rooted floating Ul Free floating
{0 Floating Algae 3 Attached Algae
dominant species present V LW
Portion of the reach with aquatic vegetation %
WATER QUALITY Temperature °C Water Odors
O Normal/None (I Sewage
Specific Conductance Q Petroleum 0 Chemical
QO Fishy Q Other
Dissolved Oxygen
Water Surface Oils
pH QOSlick QO Sheen QI Globs [ Flecks
T None 0 Other
Turbidity
T
WQ Inst t Used ear ightly turbi urbi
QInstrument Use O Opaque O Stagullled 1 Other
SEDIMENT/ _Oflors Deé)osits
SUBSTRATE Nommal Ll Sewage 3 Petroleum O Sludge O Sawdust (3 Paper fiber  B<Sand
g Chemical 01 Anaerobic (1 None [ Relict shells Q Other Q"
Other
Leooking at stones which are not deeply embedded,
gjls‘ . are the undersides black in color?
Absent [ Slight [ Moderate Q) Profuse 3 Yes O No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
. (should add up to 100%) (does not necessarily add up te 100%)
Substrate Diameter % Compoesition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant /
materials (CPOM) Ll
Boulder }>256 mm (10")
Ceobble 64-256 mm (2.5"-10") Yo Muck-Mud ?l%%’ I\;[/)exy fine organic
Gravel 2-64 mm (0.1"-2.5") jo .
Sand 0.06-2mm (gritty) D] Marl grey, shell fragments
Silt - 0.004-0.06 mm
Clay < 0.004 mm (slick)
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form |




HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Embeddedness

SCORE

3. Velocity/Depth
Regime

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut

habitat; well-suited for

full colonization potential;

adequate habitat for
maintenance of

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM  PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

habitat; habitat
availability less than
desirable; substrate
frequently disturbed or

habitat; lack of habitat is
obvious; substrate
unstable or lacking,

banks, cobble or other populations; presence of | removed.

stable habitat and at stage | additional substrate in the

to allow full colonization | form of newfall, but not

potential (i.e., logs/snags | yet prepared for

that are not new falland | colonization (may rate at

not transient). high end of scale).

2015 18 17 .16+ 15 14713 12 | 10 ' § 7. 645 4.:.3:2:1°0
Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and
boulder particles are 0- boulder particles are 25- | boulder particles are 50- | boulder particies are more
25% surrounded by fine | 50% surrounded by fine | 75% surrounded by fine | than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.

cobble provides diversity
of niche space.

201918 17 (6]

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

(Slow is < 0.3 m/s, deep is
>(0.5m)

15 14 13 1211

Only 3 of the 4 regimes

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

1098 7 6

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

5 43 210

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

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

15 14,13 12 11

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
ools prevalent.

5 4.3 2 1.0

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

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 little water in
channel and mostly
present as standing pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequency of
Riffles (or bends)

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE ___ (LB)

SCORE __ (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE __ (LB)

SCORE (RB)

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

SCORE __ (LB)

SCORE

Total Score

normal pattern.

Occurrence of riffies
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.

evidence of past
channelization, ie.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments | or cement; over 80% of
minimal; stream with of bridge abutments; or shoring structures the stream reach

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

channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

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

GER TR T

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

i :5 4 3; 20k a0

Generally all 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

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

16

15 1413 12 1

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

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

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

Right Bank 10

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or.not evident;
almost all plants allowed
to grow naturally.

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 extent; more
than one-half of the
potential plant stubble
height remaining.

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 remaining,

Less than 50% of the
streambank suifaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

Lefi Bank . 10

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

1 width of riparian zone

6

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

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

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

A-8
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION

STATION#____ RIVERMILE_______ |} STREAMCLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE REASON FOR SURVEY
TIME ____ __  AM PM

HABITAT TYPES Indicate the percentage of each habitat type present
[} Cobble, % U Snags % {0 Vegetated Banks % {1 Sand

0 Submerged Macrophytes % {1 Other ( ) %

Y%

SAMPLE Gear used [ D-frame .%:k-net 0 Other § E(Z_\,'V\ !Q,’ h&g&
COLLECTION

How were the samples collected? %ading {0 from bank 0 from boat
Indicate the number of jabs/kicks taken in each habitat type. )
{J Cobble. O Snags {1 Vegetated Banks {0 Sand Q
0 Submerged Macrophytes {1 Other ( ).

GENERAL

COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA

Indicate estimated abundance: 0= Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =

Dominant
Periphyton 01 2 3 4 Slimes 01 2 3 4
Filamentous Algae 0 1 2 3 4 Macroinvertebrates 0 1.2 3 4
Macrophytes 0 1 2 3 4 Fish 0 1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS .
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4] Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4] Ephemeroptera 01 2 3 4
Platyhelminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4§ Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4} Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4] Sialidae 012 3 4
Isopoda 0 1 2 3 4| Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4|
Bivalvia 0 1 2 3 4] Tabinidae 01234

1 Culcidae 0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME I weigiam Cimee i LOCATION ~ BBG-R- BERA - SL N Of
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS D v Dhn , Ridh rovam
FORM COMPLETED BY DATE 19/ 7ot & REASON FOR SURVEY
TIME 73 ¢ PM
Don Duh
WEATHER Now Past24 Has there, %een'frheavy rain in the last 7 days?
CONDITIONS hours QYes Ao v
[ storm (heavy rain) 3 . A
a rain (steady rain) ] Air Temperature_éi" ¢
a showers (intermittent) a Oth
%0 %cloud cover ] % er.
ﬂ cleat/sunny m]
SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)
STREAM %m Subsystem _ ) Streafn Type
CHARACTERIZATION erennial QO Intermittent 0 Tidal oldwater LI Warmwater
Stream Origin Catchment Area km?
[ Glacial o Si)ring-fed .
O Non-glacial montane ixture of origins
0 Swamp and bog 0 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED /g@)minant Surrounding Landuse Local Watershed NPS PoHution
FEATURES Forest [J Commercial T No evidence {1 Some potential sources
1 Field/Pasture O Industrial 0 Obvious sources
0 Agricultural 0 Other
[ Residential Local Watershed Erosion

QNone [ Moderate 0 Heavy

RIPARIAN icate the dominant type and record the dominant species present
VEGETATION Jpgiea P e Lrakses © Q Herbaceous
(18 meter buffer) A
dominant species present M(/s{' L!/
INSTREAM Estimated Reach Length 30 m Canopy Cover Me3T Ly
FEATURES O Partly open O Partly shaded J Shaded
Estimated Stream Width 3) m S
High Water Mark f]u m
Sampling Reach Area ig ) m?
. Proportion of Reach Represented by Stream
Areain km? (m’x1000) G200 km? Mor;f)hology Types .
. QRiffle Yo % QRun 2o o
Estimated Stream Depth 0:2-0.b m QPool 1 %
Surface Velocity (0} -0 misec Channelized QYes  2¥No
(at thalweg)
Dam Present {1 Yes Mo
LARGE WOODY LWD m MWIEMAAR
DEBRIS
Density of LWD m2km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present
VEGETATION £ Rooted emergent O Rooted submergent Rooted floating [ Free floating
Q Floating Algae O Attached Algae
dominant species present N oN <
Portion of the reach with aquatic vegetation %
WATER QUALITY Temperature °C Water Odors
) Normal/None O Sewage
Specific Conductance O Petroleum 3 Chemical
Q) Fishy {1 Other
Dissolved Oxygen
Water Surface Oils
pH QSlick [)Sheen Q3Globs [ Flecks
ONone ClOther
Turbidity
Turbidity g not measured) .
WQ Instrument Used O Clear Shghtly turbid 0 Turbid
. L1 Opaque O Stained Q Other
SEDIMENT/ Odors Deposits T
SUBSTRATE Normal O Sewage Q Petroleum O Sludge Q Sawdust {3 Paper fiber JA Sand
8 Chemical 0 Anaerobic QO None 1 Relict shells Q Other
Other

Looking at stones which are not deeply embedded,
ﬁils ) are the undersides black in color?
Absent (1 Slight O Moderate [ Profuse 0 Yes

o
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
. (should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Compesition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
materials (CPOM) 7 s/
Boulder |>256 mm (10") 5
Cobble 64-256 mm (2.5"-10") (, O Muck-Mud ?%\z;:(l)c, I\)Sary fine organic
Gravel | 2-64 mm (0.1"-2.5") as~ ,
Sand 0.06-2mm (gritty) /O Marl grey, shell fragments
Silt 0.004-0.06 mm
Clay <0.004 mm (slick)

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

2. Embeddedness

3. Velocity/Depth
Regime

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization

habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

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

habitat; fack of habitat is
obvious; substrate
unstable or lacking,

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.

potential (i.e., logs/snags | yet prepared for
that are not new falland | colonization (may rate at
| Dot transient). high end of scale).
20 15 .18 17 16l 15-(4)13 12 1110 9 8 7 6.5 4.3.2 10

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 15 1817 16

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

(Slow is <0.3 m/s, deep is
>0.5m.)

15 (14) 13 12 11

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).

5433 10

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

2019 18

17,16

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
ools prevalent.

5 4.3 2.1 0|

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

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

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 little water in
channel and mostly
present as standing pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

7. Frequency of
Riffles (or bends)

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE ___ (LB)
SCORE ___ (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE __ (LB)

SCORE  (RB)

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

SCORE __ (LB)
SCORE  (RB

Total Score

minimal; stream with
normal pattern.

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

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

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

Habitat
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas | extensive; embankments | or cement; over 80% of

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

Occourrence 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 to 25.

5.4.3 2 10

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

obstruction is important.

Banks stable; evidence of
erosion or bank failure

20 19 18 17 16

Moderately stable;
infrequent, small areas of

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

543020100

Unstable; many eroded
areas; "raw" areas

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

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 extent; more
than one-half of the
potential plant stubble
height remaining,

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 remaining.

absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight
potential for future over. 5-30% of bank in erosion potential during sections and bends;
problems. <5% of bank | reach has areas of erosion. | floods. obvious bank sloughing;
affected. 60-100% of bank has

. erosional scars.
LéftBank 10 -~ 9 76 R R L S e
Right Bank' 10 ‘ 3 20 10

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

S centimeters or less in
average stubble height.

Left Bank 10

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
activities have impacted
zone a great deal.

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

A-8
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM

HABITAT TYPES Indicate the percentage of each habitat type present
0 Cobble 25 % LI Snags %
U Submerged Macrophytes % {J Other (

0 Vegetated Banks

%  0sandlS %
0,

Indicate the number of jabs/kicks taken in each habitat type.

[ Submerged Macrophytes 0 Other (

COLLECTION d
How were the samples collected? %ding {0 from bank

0 Cobble_ (2?2 O Snags_ 1.~ {J Vegetated Banks

) %

SAMPLE Gearused [ D-frame “Brkick-net 0 Other __ X .§ O

{1 from boat

, f Sandj,

GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA

Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4 =

Dominant
Periphyton 01 2 3 4 Slimes ©1 2 3 4
Filamentous Algae &1 2 3 4 Macroinvertebrates 0D 2 3 4
Macrophytes Q1 2 3 4 Fish @y 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS .
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera 0 @ 2 3 4| Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4} Zygoptera 0 1 2 3 4] Ephemeroptera 01 2 3 4
| Platyhelminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4] Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4} Sialidae 01 2 3 4
Isopoda 0 1 2 3 4| Corydalidae 012 3 4
Amphipoda 0 1 2 3 4] Tipulidae 012 3 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 @2 3 4| Simuliidae 012 3 4
| Bivalvia 0 T 2 3 4| Tabinidae 0123 4

1 Culcidae 0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)

STREAMNAMES. br. of. Cojpe Cr. | LOCATION FTA-1L3- SDO2

STATION # RI\;ERMILE STREAM CLASS

LATNV 332 42.770.1T0NG W §5°4 L YL g RIVER BASIN

STORET # AGENCY
INVESTIGATORS  Dgen Do 14 M Pronn
FORM COMPLETED BY ]”f)fc\l\}IEE 1%fou /ol REASON FOR SURVEY
| AM
Doy D I
WEATHER Now Past 24 Has there been a heavy rain in the last 7 days?
CONDITIONS hours 1 Yes QO Ne
m] storm (heavy rain) a .
i rain (steady rain) Q Air Temperature’l_ﬁ‘) c
a showers (intermittent) Q
Yold %cloud cover Q % Other
b cleat/sunny Q
SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)

A

STREAM
CHARACTERIZATION

m Subsystem tream Type
erenmal O Intermittent 0 Tidal Coldwater 11 Warmwater
Stream Origin Catchment Area km?
0 Glacial _gﬁmng-fed
L) Non-glacial montane ixture of origins
£ Swamp and bog O Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED ggmninant Surrounding Landuse W atershed NPS Pollution
FEATURES orest 0 Commercial 0 evidence [l Some potential sources
Q Field/Pasture Q Industrial Q) Obvious sources
Q0 Agricultural 0 Other
0 Residential Local Watershed Erosion

[ None oderate Q Heavy

RIPARIAN itate the dominant type and record the dominant species present
VEGETATION Tpgica nant e g s nY e tandy

( T l) Herbaceous
18 meter buffe a
dominant species pr esent {\) A ‘[ 1 N\l ]) { T o ( I)

INSTREAM Estimated Reach Length > O m Canopy Cover M"J‘H‘]
FEATURES O Partly open (1 Partly shaded gShaded
Estimated Stream Width ' m

High Water Mark 3 m
Sampling Reach Area (ko_mz

) Proportion of Reach Represented by Stream
Area in km? (m?x1060) STJ,LQL—ka Mo:j[f)hology Types
(d QRitfle % W Run %
Estimated Stream Depth () 10l m QPool "< %
Surface Velocity (), {___misec Channelized QO Yes &No
(at thalweg) :
Dam Present ﬁ Yes QNo
LARGE WOODY LWD mt N et
DEBRIS
Density of LWD m¥km® (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present
VEGETATION Q1 Rooted emergent CJ Rooted submergent Rooted floating [ Free floating
(1 Floating Algae 0 Attached Algae
dominant species present Mo N T
Portion of the reach with aquatic vegetation %
WATER QUALITY Temperature ’c Water Odors
J Normal/None LI Sewage
Specific Conductance O Petroleum 1 Chemical
Q Fishy 0 Other
Dissolved Oxygen
Water Surface Oils
pH QSlick G Sheen Globs O Flecks
QO None QO Other
Turbidity
Turbidity g not measured) .
WQ Instrument Used Q Clear Slightly turbid L) Turbid
0 Opaque [ Stained 0 Other
SEDIMENT/ gﬁﬁs Degosits Weo— enadikla £
SUBSTRATE Normal £ Sewage J Petroleum QO Sludge 0O Sawdust 0 Paper fiber nd
g Clgﬁmical O Anaerobic 1 None 0O Relict shells 3 Other,
Other

Looking at stones which are not deeply embedded,

i are the underside ¢k in color?
&igsent QO Slight 0 Moderate Qi Profuse O Yes M

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
. (should add up te 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Compoesition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
materials (CPOM) : C)
Boulder |[>256 mm (10")
Cobble 64-256 mm (2.5"-10") G a Muck-Mud ?Ig%c(l;, I\)Sary fine organic
O
Gravel 2-64 mm (0.1"-2.5") 70 )
Sand 0.06-2mm (gritty) y» o Marl grey, shell fragments ?
Silt 0.004-0.06 mm '
Clay <0.004 mm (slick)

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

substrate favorable for

epifaunal colonization and

fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization

habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM  PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poer
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

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

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

2. Embeddedness

potential (i.e., logs/snags | yet prepared for

that are not new falland | colonization (may rate at

not transient). high end of scale).

20 - 19 18 17 16+] 15:14 13 12 ] 54 327010

Gravel, cobble, and
boulder particles are 0-

Gravel, cobble, and
boulder particles are 25-

Gravel, cobble, and
boulder particles are 50-

Gravel, cobble, and
boulder particles are more

3. Velocity/Depth
Regime

25% surrounded by fine | 50% surrounded by fine 75% surrounded by fine | than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.

cobble provides diversity '

of niche space.

20. 19 - 18 17 16 14 13 42 11 f10° 9 8 7. 6l s 4-3.2°1 0

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

(Slow is < 0.3 m/s, deep is

>0.5m.)

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).

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

20 19 1817

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

16

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

15 14 13 12 1)

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
ools prevalent.

Heavy deposits of fine
matenial, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

SCORE

5. Channel Flow

ERDEIAG

‘Water reaches base of
both lower banks, and

51413 12 1l

Water fills >75% of the
available channel; or

10 9 8 7

Water fills 25-75% of the
available channel, and/or

6M PO 4o g

Very little water in
channel and mostly

Status minimal amount of <25% of channel riffle substrates are mostly | present as standing pools.
channel substrate is substrate is exposed. exposed.
exposed.

SCORE 20 19

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequency of
Riffles (or bends)

8. Bank Stability
(score each bank)

Note: detenmine left
or right side by
facing downstream.

SCORE __(LB)
SCORE __(RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE __ (LB)

SCORE (RB

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

SCORE __ (LB)

SCORE

Total Score

minimal; stream with
normal pattern.

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.

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

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

DT

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 to 25.

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas or cement; over 80% of

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

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

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

20 19 18 17 16

15 14013 12 1|y

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

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

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

LefBark 10 ~ 9 |

Right Bank 10
More than 90% of the
streambank surfaces and

imimediate riparian zone
covered by native

70-90% of the
streambank surfaces
covered by native
vegetation, but one class

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank

vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation | vegetation has been

or nonwoody evident but not affecting | common; less than one- removed to
macrophytes; vegetative | full plant growth potential | half of the potential plant | 5 centimeters or less in
disruption through to any great extent; more | stubble height remaining. | average stubble height.
grazing or mowing than one-half of the

minimal or not evident; potential plant stubble

almost all plants allowed | height remaining.

to grow naturally.

Left Bank

Width of riparian zone

>18 meters; human
activities (i.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
activities have impacted
zone a great deal.

Width of riparian zone <6
meters: little or no
riparian vegetation due to
human activities.
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS LOT NUMBER
FORM COMPLETED BY DATE REASONFOR SURVEY
TIME AM PM
HABITAT TYPES Indicate the percentage of each habitat type present
0 Cobble % LU Snags % [} Vegetated Banks % {} Sand Y%
[J Submerged Macrophytes % { Other ( ) %
SAMPLE Gear used 0 D-frame [ kick-net 0 Other
COLLECTION
How were the samples collected? {1 wading {1 from bank 0 from boat
Indicate the number of jabs/kicks taken in each habitat type.
[l Cobble 0 Snags [l Vegetated Banks 0 Sand
[} Submerged Macrophytes 00 Other( )
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA _
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4=
Dominant

Periphyton 01 2 3 4 Slimes 01 2 3 4
Filamentous Algae 61 2 3 4 Macroinvertebrates 0 1.2 3 4
| Macrophvtes 0 1 2 3 4 Fish 0 1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS :
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4| Chironomidae 01 2 3 4
| Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 6 1 2 3 4
Platyhelminthes 0 1 2 3 4 ¢ Hemiptera 0 t 2 3 4] Trichoptera 612 3 4
Turbellaria 0 1 2 3 4]jColeoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4} Sialidae 01 2 3 4
Isopoda 0 1 2 3 4j Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4] Empididae 61 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
] Bivalvia 0 1 2 3 4] Tabinidae 01 2 3 4

1 Culcidae 0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams.and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME 3¢ §.6r. of Cane G- | LOCATION  PERLA — SD2.
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # ) AGENCY
INVESTIGATORS  Dan Dok | Richh Crann
FORM COMPLETED BY DATE {0J0¢fpC REASON FOR SURVEY
: ) TIME }4%_ AM
D@/\ ‘D"\"L\
WEATHER Now Past 24 Has there been a heavy rain in the last 7 days?
CONDITIONS hours DYes  UNo o pon 61 ds
a storm (heavy rain) W] X (g o oqe
a rain (steady rain) (W] Air Temperature fs¢¢ ° C
[§] showers (intermittent) [}
QS 24 Ycloud cover a o, Other
Q clear/sunny m]
SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)
STREAM tr Subsystem . rea pe
CHARACTERIZATION KPerennial O Intermittent 0 Tidal water L] Warmwater
Stream Origin M Catchment Area km?
0 Glacial ring-fed
Q Non-glacial montane 0 Mixture of origins
Q0 Swamp and bog G Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Fdition - Form 1



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED %{omiﬂant Surrounding Landuse Watershed NPS Pollution
FEATURES orest 0 Commercial o evidence [ Some potential sources
0 Field/Pasture 0 Industrial 0 Obvious sources
O Agricultural Q Other
0 Residential o¢, atershed Erosion
one (I Moderate d Heavy
RIPARIAN )\ ate the dominant type and record the dominant s ec resent
VEGETATION gﬁ“%‘g RLE SR PO% sheces p Q Herbaceous
(18 meter buffer)
dominant species present P) ne, mn =p
INSTREAM Estimated Reach Length 3 0 m Canopy Cover (/-1
FEATURES £ (X Partly open (1 Partly shaded BShaded
Estimated Stream Width = ' m p
a High Water Mark (2 ' 2~ m
Sampling Reach Area  — 30
Proportion of Reach Represented by Stream
Area in km? (m’x1000) Lo km? Morphology Tyges P
s Q Riffle Qrun S %
Estimated Stream Depth £0.2 m O Poot_7
Surface Velocity () misec Channelized QYes &0
at thalw
¢ @) Dam Present O Yes N
%%lﬁg}is WOoOoDyYy LWD @ m?
Density of LWD m?¥km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present
VEGETATION I Rooted emergent 3 Rooted submergent Rooted floating 0 Free floating
{ Floating Algae J Attached Algae
dominant species present M A IS IV 1) L\‘! h
Portion of the reach with aquatic vegetation Y%
WATER QUALITY Temperature °C Water Odors
3 Normal/None C¥ Sewage
Specific Conductance Q Petroleum  Chemical
Q Fishy Q Other
Dissolved Oxygen
Water Surface Oils
pH QSlick O Sheen [ Globs [ Flecks
QO None O Other
Turbidity
Turbldlty g‘ not measured) .
WQ Instrument Used O Clear Slightly turbld 3 Turbid
= — 0 Opaque [ Stained 1 Other
SEDIMENT/ Od?rs' Deposits
SUBSTRATE ormal 2 Sewage 3 Petroleum O Sludge 0 Sawdust ( Paper fiber Sand
0 Chemical ) Anaerobic 1 None 0 Relict shells ther
O Other
Looking at ston hlch are not deeply embedded,
Oj are the undersidts black in color?
Absent [ Slight (1 Moderate 0 Profuse Q Yes 0
Ll
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
_ (should add up to 100%) (dees not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
materials (CPOM) [ O
Boulder |>256 mm (10%) ..
Cobble 64-256 mm (2.5"-10") 20"’- Muck-Mud %)}l?z;;:(lg, I\)I/)ery fine organic
Gravel {264 mm (0.1"-2.5") 5o ,
Sand | 0.06-2mm (gritty) r Marl grey, shell fragments
Silt 0.004-0.06 mm
Clay <0.004 mm (slick)

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter Optimal Suboptimai Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

Parameters to be evaluated in sampling reach

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Embeddedness

3. Velocity/Depth
Regime

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization

habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not

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

habitat, lack of habitat is
obvious; substrate
unstable or lacking,

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.

potential (i.e., logs/snags | yet prepared for

that are not new fall and | colonization (may rate at

not transient). high end of scale).

20 19 .18 170 160015 14130 12 A A0 9 g 76 54 3102001000

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.

18 17 16

20 19
All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is <0.3 m/s, deep is
>0.5m.)

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).

5403201 0

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

20 19 - 18 17 16
Little or no enlargement
of islands or point bars

15 1413 12

Some new increase in bar
formation, mostly from

Bran

Moderate deposition of
new gravel, sand or fine

and less than 5% of the gravel, sand or fine sediment on old and new | development; more than
bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom
sediment deposition. bottom affected; slight bottom affected; sediment | changing frequently;
deposition in pools. deposits at obstructions, pools almost absent due to
constrictions, and bends;  { substantial sediment
moderate deposition of deposition.
L~ ols prevalent.

5 4.3 210

Heavy deposits of fine
material, increased bar

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

20(19. /18 47 6| 15 14 13 109 &
‘Water reaches base of Water fills >75% of the

both lower banks, and available channel; or

minimal amount of <25% of channel

ch substrate is substrate is exposed. exposed.
exposed. -

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

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequency of
Riffles (or bends)

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE__ (LB)
SCORE ___ (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE __ (LB)
SCORE

(RB)

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

SCORE __(LB)

SCORE RB

Total Score

minimal; stream with
normal pattern.

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 imy

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

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments

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

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

6] 15 14 13 12 11

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

Occasional riffle or bend;
bottom contowrs 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 »25.

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

Lis 14 13 12 1

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

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

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

LéftBank - 10

L 5

Right Bank" 10

More than 90% of the 70-90% of the Less than 50% of the
streambank surfaces and  § streambank surfaces streambank surfaces streambank surfaces
immediate riparian zone | covered by native covered by vegetation; covered by vegetation;
covered by native vegetation, but one class | disruption obvious; disruption of streambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation | vegetation has been

or nonwoody evident but not affecting  } common; less than one- removed to
macrophytes; vegetative | full plant growth potential | half of the potential plant | 5 centimeters or less in
disruption through to any great extent, more | stubble height remaining. { average stubble height.
grazing or mowing than one-half of the

minimal or not evident; potential plant stubble

almost all plants allowed | height remaining,

to grow naturally.

50-70% of the

2 1

109

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

impacted zon

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

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

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

A-8
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS LOT NUMBER
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
HABITAT TYPES Indicate the percentage of each habitat type present
O Cobble {,U % I Snags L4 % [} Vegetated Banks % {] Sand 7’0 %
U Submerged Macrophytes_ 4. % {0 Other ( ) %
y Laren
SAMPLE Gear used %ﬁme D Kick-net 0 omer A UM by ‘/\'As&
COLLECTION . J
How were the samples collected? wading {] from bank 0 from boat
Indicate the pumber of jabs/kicks taken in each habitat type. 2
0 Cobble__Cs 0 Snags_ T~ 0 Vegetated Banks 0 sand
[} Submerged Macrophytes {0 Other ( )
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4 =

FIELD OBSERVATIONS OF MACROBENTHOS )
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Dominant

Periphyton 0 1 3 4 Slimes @ t 2 3
Filamentous Algae @1 2 3 4 Macroinvertebrates @ 2 3 4
Macrophytes 021 2 3 4 Fish 1.2 3 4

Porifera @ 1t 2 3 4] Anisoptera @ 1 2 3 4] Chironomidae %1 2 3 4
Hydrozoa @1 2 3 4] ZzZygoptera 61 2 3 4 Ephemeroptera 123 4
Platyhelminthes @1 2 3 4| Hemiptera Q\) 1 2 3 4| Trichoptera j1 2 3 4
Turbellaria @1 2 3 4| Coleoptera y 1 2 3 4] Other 01 2 3 4
Hirudinea €1 2 3 4| Lepidoptera % 1 23 4
Oligochaeta 8 1 2 3 4] Sialidae @1 2 3 4
Isopoda 1 2 3 4] Corydalidae @1 2 3 4
Amphipoda ‘(9 1 2 3 4] Tipulidae y1 2 3 4
Decapoda 0 2 3 4 | Empididae %1 2 3 4
Gastropoda 0 %2 3 4| Simuliidae 1 2 3 4
{ Bivalvia 0/1 2 3 4| Tabinidse {@ 123 4

Culcidae 0/1 2 3 4

Rapid Bioassessment Protocols For Use in Streams.and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME Trik. 4 $.6r ot Cene €~ | LOCATION AR 7Y &
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY

INVESTIGATORS Doun 'Du\a Red Prana

FORM COMPLETED BY Dx%/’[[‘éi 10/ 06 [0t REASON FOR SURVEY
: TI M
_‘Dc\m. (:DJL‘ oS
WEATHER Now Past 24 Has there been a heavy rain in the last 7 days?
CONDITIONS hours ~ S¥es  UNo  Paen pove ¢- 1 deey g
] storm (heavy rain) a v
(W] rain (steady rain) i} Air Temperature ” ¥ 0oc ‘g
[} showers (intermittent) a
?O Y- %cloud cover W] % Other
m] clear/sunny =
SITE LOCATION/MAP {| Draw a map of the site and indicate the areas sampled (or attach a photograph)
STREAM eam Subsystem ) eam Type
CHARACTERIZATION erennial O Intermittent 13 Tidal Coldwater O Warmwater
Stream Origin CatchmentArea  km?®
0 Glacial ring-fed
Q Non-glacial montane 0 Mixture of origins
0 Swamp and bog 0 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic -
Macroinvertebrates, and Fish, Second Edition - Form I A-5



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED J%{&minant Surrounding Landuse Logdf Watershed NPS Pollution
FEATURES orest Commercial ANo evidence [ Some potential sources
3 Field/Pasture 3 Industrial 0 Obvious sources
Q Agricultural Q Other
O Residential Loc atershed Erosion
one I Moderate 3 Heavy
RIPARIAN dicg#€ the dominant type and record the dominang species present
VYEGETATION es 1 Shrubs I Grasses {1 Herbaceous
(18 meter buffer) - . E
dominant species present Muxted Qeol }, Magle . i
INSTREAM Estimated Reach Length Jo m Canopy Cover if\v) TL Y
FEATURES U Partly open O Partly shaded k(Shaded
Estimated Stream Width "—’L..m .
; High Water Mark O0S
Sampling Reach Area L'{S/ m?
Proportion of Reach Represented by Stream
Area in km? (m*x1000) &3 Mmj%l]mloay Types s
s QRiffle % WRun %
Estimated Stream Depth 0‘1 - 0.3 m O Pool %
Surface Velocity 0. t m/sec Channelized ¥ Ves [ No
at thalw
¢ °t) Dam Present OYes [BNo
LARGE WOODY LWD m* MY OR~
DEBRIS —
Density of LWD m?/km? (LWDY/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present
VEGETATION I Rooted emergent L3 Rooted submergent Rooted floating 0 Free floating
{1 Floating Algae 0 Attached Algae
dominant species present Pf L8 4 L‘“I’ lv\
Portion of the reach with aquatic vegetation {0 o,
WATER QUALITY Temperature °Cc Water Odors
J Normal/None Cl Sewage
Specific Conductance [0 Petroleum [ Chemical
3 Fishy 1 Other
Dissolved Oxygen
Water Surface Oils
pH QSlick QSheen QL Globs LI Flecks
- QO None O Other
Turbidity
Turbidity %f not measured) .
WQ Instrument Used 3 Clear Slightly turbid 0 Turbid
0 Opaque [} Stained 3 Other
SEDIMENT/ Od Depasits v
SUBSTRATE .E’lggsmal Q Sewage 1 Petroleum 0 Siudge 0 Sawdust Q Paper fiber IS Sand
J Chemical 1 Apaerobic I None L Relict shells {1 Other
0 Other ’
Looking at stones which are not deeply embedded,
il are the undegtdes black in color?
bsent 1 Slight 1 Moderate (1 Profuse [ Yes [4
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
_ (should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Compesitien in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
materials (CPOM) [O
Boulder | > 256 mm (10")
Cobble 64-256 mm (2.5"-10™) Muck-Mud | black, very fine organic
L) (FPOM) O
Gravel | 2-64 mm (0.1"-2.5") Ho
Sand "1 0.06-2mm (gritty) L(? Marl grey, shell fragments
Silt . 10.004-0.06 mm O
Clay <0.004 mm (slick) ¥
 Somr Ssz&c, c\oj n &Po{s,
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Embeddedness

3. Velocity/Depth
Regime

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

substrate favorable for
epifaunal colonization and
fish cover; 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

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

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LATMYS Y2 242 LoNG €5 °YL’ 59.¢] RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

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

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

| not fransient). high end of scale).
201918 17 16+ 1514 12 o pie 98 7 6f 543210

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

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

(Slow is <0.3 /s, deep is
> 0.5 m.)

15 14

131211

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).

543 21 0

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

200 19 18 17,16

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
ools prevalent.

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

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

|5 4 13 0 i1

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

1090 8 7

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

o

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

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequency of
Riffles (or bends)

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE___ (LB)

ted broader than sampling reach

SCORE __ (RB)

s to be eval

9. Vegetative
Protection (score
each bank)

Par

SCORE __ (LB)

SCORE __ (RB

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

SCORE __ (LB)

SCORE RB

Total Score

normal pattern.

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.

evidence of past
channelization, ie.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

15 14 13

12

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

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments | or cement; over 80% of
minimal; stream with of bridge abutments; or shoring structures the stream reach

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

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

channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

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

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

15 1413 12 1l

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

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

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

erosional scars.

LefiBask " fio) o | 8 7 6 Ay e
RightBank @/ o] 8 7 6 | 5 4 3 | 2 1 0

More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
immediate riparian zone  § covered by native covered by vegetation; covered by vegetation;
covered by native vegetation, but one class  { disruption obvious; disruption of streambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation { vegetation has been

or nonwoody evident but not affecting | common; less than one- removed to
macrophytes; vegetative § full plant growth potential | half of the potential plant | 5 centimeters or less in
disruption through to any great extent; more | stubble height remaining. | average stubble height.
grazing or mowing than one-half of the

minimal or not evident; potential plant stubble

almost all plants allowed { height remaining.

to grow naturally.

impacted zone,

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not

| Width of riparian zone

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

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

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

A-8
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE __ REASON FOR SURVEY

TIME AM PM

HABITAT TYPES Indicate the percentage of each habitat type present [ -
O Cobble 1) _% U Snags_{C % 0 Vegetated Banks ___ % 0 Sand{ %
{1 Submerged Macrophytes_ S _ % {J Other ( ) %

SAMPLE Gear used (] D-frame m@net 0 other__C ‘00 il P H—v—d\

COLLECTION 4
How were the samples collected? & wading [} from bank 0 from boat
Indicate the number of jabs/kicks taken in each habitat type.
[ Cobble [} Snags 00 Vegetated Banks 0 sand
[J Submerged Macrophytes {J Other ( ).

GENERAL

COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4 =

Dominant

)
Periphyton 0 1(2/3 4 Slimes ' @123 4
Filamentous Algae @1 2 3 4 Macroinvertebrates 0 (12 3 4
| Macrophytes @1 2 3 4 Fish 0(1)2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS .
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera ® 1 2 3 4] Anisoptera @ 1 2 3 4] Chironomidae 012 3 4
Hydrozoa ©1: 2 3 4 Zygoptera 1 2 3 4| Ephemeroptera 0 1 2 3 4
Platyhelminthes @123 4 Hemiptera 0 @ 2 3 4| Trichoptera 01 2 3 4
Turbellaria 1 2 3 4] Coleoptera 0 1 2 3 4} Other 61 2 3 4
Hirudinea 1 2 3 4] Lepidoptera 0 1 2 3 44
Oligochaeta 1 2 3 4[] Sialidae 01 2 3 4
Tsopoda @1 2 3 4] Corydalidae 012 3 4
Amphipoda (1 2 3 4] Tipulidae 012 3 4
Decapoda @12 3 4 Empididae 01 2 3 4
Gastropoda 0@ 2 3 4| Simuliidae 0123 4
Bivalvia @/1 2 3 4 | Tabinidae 012 3 4

1 Culcidae 0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams.and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME S. B¢ . 0t Cone Creek | LOCATION Cym-1¥3-SD o7
STATION # € Wit \$ 3 RIVERRILE STREAM CLASS
G vy =
LATM 2342277 Long W #6574 7'70.5" | river BasIy
STORET # AGENCY
INVESTIGATORS Do Dul~ , Rrcin Oreme
FORM COMPLETED BY DATE iol ¢lo6 REASON FOR SURVEY
5 TIME @x PM
Van Dui.
WEATHER Now Past 24 Has there been a keavy rain in the last 7 days?
CONDITIONS hours O Yes Deuint pud ¢ (-7 aa,uls
Q storm (heavy rain) a . o~ o
0 rain (steady rain) 0 Air Temperatureﬂ0 C s
0 showers (intermittent) Qa Other
I § %cloud cover a %
] clear/sunny a

SITE LOCATION/MAP

N

Draw a map of the site and indicate the areas sampled (or attach a photegraph)

STREAM Stream Subsystem St Type
CHARACTERIZATION [| O Perennial O Intermittent U Tidal oldwater  [J Warmwater
Stream Origin Catchment Area km?
3 Glacial Q IS\,/fxing-fed
3 Non-glacial montane 0 Mixture of origins
{1 Swamp and bog 0 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED Pytdominant Surrounding Landuse Logal Watershed NPS Pollution
FEATURES orest Q Commercial 0 evidence U Some potential sources
Field/Pasture 3 Industrial O Obvious sources
Q Agricultural 0 Other
U Residential Local Watershed Erosion
QINone [ Moderate O Heavy
RIPARIAN Indicate the dominant type and record the dominant species present
YEGETATION %gese ominant typ (I Shrubs 3 [ ) Grags%%les P 3 Herbaceous
(18 meter buffer) - .
dominant species present _ Pipe.
INSTREAM Estimated Reach Length Z o m Lanopy Cover f""’bub’
FEATURES @ Partly open O Partly shaded XgShaded
Estimated Stream Width Z m {
) 0 High Water Mark m
Sampling Reach Area  [& m?
Proportion of Reach Represented by Stream
Area in km? (m’x1000) km? Morgholo y Types S
QRittle. 60 % QRun 35 o
Estimated Stream Depth « -« 2 m QPool __ & %
Surface Velocity (13 m/sec Channelized QYes 12No
at thalw .
¢ %) Dam Present I Yes M
LARGE WOODY LWD i-4 m?
DEBRIS
Density of LWD m?km’ (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present
VEGETATION 0 Rooted emergent 3 Rooted submergent Rooted floating O Free floating
U Floating Algae ttached Algae
dominant species present ?\\ th"‘Vd} !\' { ‘\,[W
Portion of the reach with aquatic vegetation %
WATER QUALITY Temperature °c ter Odors
ormal/None I Sewage
Specific Conductance Q) Petroleum Q Chemical
0O Fishy Q Other
Dissolved Oxygen
Water Surface Oiis
‘pH QJglick QSheen Qi Globs [ Flecks
- one 3 Other
Turbidity pidity f ¢ 0
idity (if not measure
WOQ Instrument Used {53 S€G6 %lear q Stightly turbid” O Turbid
0 Opaque U Staine {1 Other
SEDIMENT/ gg?rs Deposits 5’\\%/\'\'
SUBSTRATE ormal 0 Sewage 0 Petroleum Q Sludge L Sawdust Q2 Paper fiber “ X(Sand
2 Chemical (¥ Anaerobic 1 None {3 Relict shells (3 Other ¢
Q Other
, Looking at stones which are not deeply embedded,
Oj are the undersides black in color?
Absent (1 Slight O Moderate O Profuse 0 Yes O No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
_ (should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock (;O Detritus sticks, wood, coarse plant
matertals (CPOM) : 2z
Boulder |>256 mm (10") [V
Cobble 64-256 mm (2.5"-10") o Muck-Mud | black, very fine organic
d (FPOM) 0
Gravel | 2-64 mm (0.1"-2.5") to _
Sand 0.06-2mm (gritty) I 0 Marl grey, shell fragments
Silt 0.004-0.06 mm le) ) o
Clay < 0.004 mm (slick) 0

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Available Cover

SCORE

2. Embeddedness

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization

habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not

potential (i.e., logs/snags | yet prepared for
that are not new fali and | colonization (may rate at
| Dot transient). high end of scale).

STREAM NAME LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
Habitat Condition Category
Parameter Optimal - Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

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

habitat; lack of habitat is
obvious; substrate
unstable or lacking,

20 19 18 17 16

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

1514 @3 12 11

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

109 & 7 6
Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine

sediment.

5.4.3:.2.1°0

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

3. Velocity/Depth
Regime

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

(Slow is < 0.3 m/s, deep is
>0.5m.)

1514 13 12 11
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).

5 43 2 1 0

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

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

14,13 12 11 |

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
ools prevalent.

6 | 5 43 210

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

SCORE

5. Channel Flow
Status

Water reaches base of
both lower banks, and
minimal amount of

Water fills >75% of the
available channel; or
<25% of channel

SCORE

channel substrate is substrate is exposed.
exposed. N
20 19 f18) 17

b

15 44 3 1p 11|

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

15 43 2 1 0]

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

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequency of
Riffles (or bends)

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE ___ (LB)
SCORE ___(RB)

9. Vegetative
Protection (score

Parameters to be evaluated broader than sampling reach

each bank)
SCORE __ (LB)
SCORE (RB)

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

SCORE ___ (LB)

SCORE RB

Total Score

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.

present, but recent
channelization is not
present.

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments | or cement; over 80% of
minimal; stream with of bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; channelized and
channelization, i.e., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.

5 1413 1D 1

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

the width of the stream is
between 15 to 25.

between riffles divided by

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

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

] s

1413 12

1L

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

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

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

Léft Barik

erosional scars.

‘10 9 . ST N RRE ey g
Right Bank 10 - . 9 8 @6 5 4 o3 10 .
More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
immediate riparian zone | covered by native covered by vegetation; covered by vegetation;
covered by native vegetation, but one class | disruption obvious; disruption of streambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation | vegetation has been
or nonwoody evident but not affecting | common; less than one- removed to
macrophytes; vegetative | full plant growth potential | half of the potential plant { S centimeters or less in
disruption through to any great extent; more | stubble height remaining. | average stubble height.
grazing or mowing than one-half of the
minimal or not evident; potential plant stubble
almost all plants allowed | height remaining.
to grow naturally.

Left Bank

1. 9 1

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

1 width of riparian zone

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

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

Width of riparian zone <6
meters: little or no
riparian vegetation due to
human activities.
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION
STATION # RIVERMILE | STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS LOT NUMBER
FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM
HABITAT TYPES Indicate the percentage of each habitat type present
{0 Cobble, % U Snags % ] Vegetated Banks % 0 Sand %
{J Submesged Macrophytes (2 % {1 Other( ). %
SAMPLE Gear used [ D-frame Bfick-net 0other___CPOM by heend
COLLECTION
How were the samples collected? X wading [] from bank 0 from boat
Indicate the number of jabs/kicks taken in each habitat type.
0 Cobble_"3—~ [ Snags_¢) O Vegetated Banks_C> 0 Sand_ L
0 Submerged Macrophytes__£y [J Other( ).
GENERAL ) i .
COMMENTS CFC”"" Qa\(f(;kc’o\- ‘(:t"o'\f‘—\ (9 S—Lf’w»"t A-Lr;,-h,/.,j

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Obse_rved, 1 =Rare, 2 =Common, 3= Abundant, 4=
Dominant

Periphyton 81 2 3 4 Slimes 81 2 3 4
Filamentous Algae 01 3 4 Macroinvertebrates 01 2 @ 4
| Macrophytes (@1 2 3 4 Fish 0 1 (D3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1 =Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 erganisms)

Porifera 1 2 3 4| Anisoptera 0)1 2 3 4| Chironomidae 012 3 4
Hydrozoa 1 2 3 4] Zygoptera 1 2 3 4] Ephemeroptera 01 2 3 4
Platyhelminthes 1 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 1 2 3 4| Coleoptera 0 1 2 3 4} Other 01 2 3 4
Hirudinea 1 2 3 4| Lepidoptera Q1 2 3 4
Oligochaeta 1 2 3 4] Sialidae 0 1 2 3 4
Isopoda 1 2 3 4] Corydalidae 012 3 4
Amphipoda 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 1 (D 3 4| Empididae 01 2 3 4
Gastropoda 1 2 3 @ Simuliidae 01 2 3 4
| Bivalvia 1 2 3 4| Tabinidae 01 2 3 4

1 Culcidae 0.1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic .
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