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INTRODUCTTON

As earlier postulated by Chapman (1966), and more recently stated
by Wilzbach (1989), fish density in streams is dependent upon food
availability, temperature, water chemistry and physical aspects of
the stream and channel. Because these major determinants of
productivity are strongly affected by riparian land uses, it is
appropriate to include riparian and fish habitat parameters in the
State’s nonpoint source peollution assessment pProgram. This
-guidance document has been developed to define the appropriate
parameters and outline specific protocols for monitoring and
evaluation in the agriculture water gquality program. It is
directed at stream/riparian-related pollutant sources affecting the
biological integrity of the State’s waters.

SCOPE OF APPLICATION

Stream and riparian habitat monitoring should be tied to factors
affecting the aquatic biota. Those factors are distributed
spatially both on regional and local scales. The density of trout
can be differentiated regionally as demonstrated by Platts and
McHenry (1988). In Idaho, for example, the Rocky Mountains Region
produces an average of 68.6 lb/acre biomass as compared with 35.6
lbf/acre in the Intermountain Sagebrush Region. Local spacial
distributions have ©been differentiated on the basis of
geomorphology, 1.e.: geologic district, elevation, streamflow,
(Nelson et al. 1990; Kozel and Hubert 1289a), stream gradient
(Chisholm and Hubert 1986; Kozel, Hubert and Parsons 1989), stream
order, and basin relief (Lanka, Hubert, and Wesche 1987).

On a regional scale in Idaho, there are basically two major stream
types that are clearly differentiated on factors limiting fish
abundance: Stream/riparian systems dominated by forest overstory,
and those dominated by grass/shrub riparian vegetation. Forest
canopy dominated streams occur primarily in mountain settings in
Idaho and occur generally on gradients greater than 1.5 percent,
while grass/shrub streams occur in intermontane valleys, mountain
meadows, and plains and are graded generally less than 1.5 percent.

Forested mountain streams:

As indicated by Kozel and Hubert (1989b), Moore and Gregory
(1989), and Klamt (1976), salmonid production in forested
mountain streams is limited primarily by habitat structure.
Such streams generally occur on gradients greater than 1.5
percent. Physical habitat diversity seems to be the key to
fish production because in steeper gradient streams, resting
areas and refugia are physically limited. Fish abundance is
often related to overhead bank cover, the numbers of pools,
backwater eddies, runs and glides, amount of large woody
debris, and sediment accumulation (Kozel and Hubert 1989a;
Moore and Gregory 1989). In some cases, canopy closure is
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limiting primary production and availability of drifting prey
due to lack of light energy penetration in these forest
streams (Wilzbach 1989). At the pre-emergent stage, sediment
accumulations affect embryo survival, because the deposits
coincide with low-energy sites used by spawning fish, At
rearing stages, sediment accumulations alsc affect habitat
quality in low-energy sites such as pools. Pool filling and
de-stabilization as a result of sedimentation of the substrate
can alter habitat structure and diversity. The subject of
fine sediment effects on salmonids is summarized for the
Northern Rocky Mountains in Idahe by Chapman and McLeod
(1987).

Forested mountain streams are not the focus of this document.
The reader is referred to Water Quality Monitoring Protocols
Report numbers 1, 2, and 3 (IDHW, DEQ 1990/91) which address
sediment impacts to salmonid incubation, intercobble space,
and pool/substrate stability. In addition, an excellent
method for monitoring habitat structure and diversity and fish
abundance is according to the basin-wide technique developed
by Hankin and Reeves (1988).

Rangeland streams:

Rangeland streams are located in meadows and valleys mostly
at lower elevation in Idaho. Stream gradients are
predominantly less than two percent, and natural riparian
vegetation is dominated by grasses and shrubs, with little or
no woodland overstory. Light energy inputs and resting and
feeding areas are generally not limiting. In fact, too much
light penetration can impair productivity. Light is the
principle source of heat to these streams resulting from
direct solar radiation in summertime. Increases in summer
temperature resulting from riparian vegetation removal have
been documented by Brown (1983), and Beschta et al. (1987).
Such increases are often related to reductions in fish
abundance (Platts and Nelson 1989a; Karr and Schlosser 1978;
Marcus et al. 1990; Hynes 1970; and Binns 1979).

Removal of riparian vegetation along with mechanical bank
damage reduces structural stability of the stream channel with
several resultant impacts to fish productivity (Platts and
Nelson 1989b). Reduction in bank cover related to overhanging
vegetation, root vegetation, and undercut bank is correlated
to fish production (Wesche 1980; Binns 1979; Sullivan et al.
1987). Streambank destabilization and resultant erosion can
increase substrate embeddedness (Shepard 1$89; Nelson et al.
in press; Hawkins et al. 1983). Increases in substrate
embeddedness impair food production and block refugia for
young trout as described in Water Quality Monitoring Protocols
Report number 2 (IDHW, DEQ 1991), and documented for livestock
grazing impacts in Rinne, 1990.
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Several studies have related fish abundance to water width,
depth, pools and streamflow (Hynes 1970; Marcus et al. 1990;
Binns 1979). Minimum streamflow, pools, water width and depth
seem to relate to abundance as they affect total space for
rearing. Water depth can also provide hiding cover when in
excess of 1.5 feet (Wesche 1980).

MONITORING PARAMETERS FOR RANGELAND STREAMS

In review of the literature, Platts -(1989) summarized the effects
of grazing on aquatic biota and riparian habitats. This summary
serves as a basis for identifying meaningful parameters in the
monitoring program. According to this source, there are three
basic effects of livestock grazing: water column, streambank and
channel, and riparian vegetation. Monitoring parameters important
in assessing livestock grazing for each of these include:

1. Water column:

Parameters for monitoring livestock grazing effects on fish
within the water column should include: 1. Temperature or
equivalent indicator such as solar radiation; 2. Direct
phosphorous and nitrogen or equivalent macroinvertebrate
indicators of nutrient inputs as well as indicators of primary
production in the stream; 3. Direct maximum and minimum
streamflow or equivalent indicator based on flow measurements

or channel geomorphology (low flow cross section and bankful
cross section).

2. Streambank and channel:

Parameters for monitoring livestock grazing effects on fish
within the channel should include: 4. Bank stability to
assess erosion and sedimentation; 5. Undercut banks and bank
vegetation overhang to assess cover; 6. Pool composition and
quality. 7. Substrate embeddedness or substrate size
distribution or substrate percent fine sediment to assess
habitat alteration and food reduction.

3. Riparian vegetation:

Parameters for monitoring livestock grazing effects on
riparian vegetation should include: 8. Vegetation
composition along the streambanks to assess status and effects
to channel stability and shade; 9. Woody regeneration along

the banks to assess utilization and recovery trends; 10.
Forage stubble height at the end of the growing season to
assess utilization; and 11. Soil bulk density to assess

grazing effects on soil compaction and productivity in the
riparian zone.



I. PROCEDURES

STEP 1: STRATIFICATION (Pre-monitoring) - Reconnaissance level

This step 1is the reconnaissance level referred to in the
Antidegradation monitoring program guidance. It is a pre-
monitoring step that allows proper selection and locating of
sampling sites.

All streams are not equal. In fact, along the length of individual
streams, changes in size, velocity, morphology, erosion/deposition
and other factors vary by position in the landscape. The
monitoring strategy regquires segmenting the stream into individual
units based on natural factors, 1land use, and sampling
requirements. Those segments identified by natural features are
called "stream/riparian complexes". Land use breaks along the
stream delineate the "sub-areas®, Within a reach of stream
designated by complex and sub-area, the study reach selected as

representative of that stream segment is called the "representative
reach".

The sampling strategy is called "stratified-systematic® as defined
by Gilbert (1987). Using this strategy, the stream is divided into
non-overlapping strata. Individual strata are evaluated by
systematic sampling. Systematic sampling results in measurements
according to spatial pattern of equidistant intervals along the
stream channel. Statistical studies indicate this method is
preferred over other sampling strategies for estimating means,
totals, and patterns (Gilbert 1987). Because individual strata may
often be too large, the proposed design is to select a reach within
the strata (or stream/riparian complex) representative of the whole
complex, and to  monument transect studies within that
representative reach. This does not allow for uniform coverage of
the population, and may result in observer bias.

Hankin and Reeves (1988) have suggested systematic sampling of
every 1 in K habitat units along the stream channel (Where K is the
number which determines total sample size) to avoid sample bias.
Where a large sample is needed to account for high habitat
variability (K is low), this technique 1is preferred to the
representative reach technique. Most rangeland stream habitats do
not exhibit this high morphological variability, and to avoid high
sample costs, the representative reach method is recommended.

As stated above, local factors of geology, geomorphic landform,
stream gradient, stream order, streamflow, and elevation effect

abundance of aquatic biota. Reaches of stream chosen for
monitoring and those chosen for comparison (such as reference or
control sites) should match these Ffactors. The U.S. Forest

Service, Intermountain Region Riparian Evaluation Procedure (USDA
1990) will be used to classify stream reaches based on these
factors. The Valley Bottom, Stream Type (and stream size sub-
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type), and dominant soil family as used in the Forest Service
procedure will be applied. Appendix I outlines each of these
classification systems. The riparian classification data sheet
(Appendix I, Table 6: Reconnaissance - classification) will be

completed as follows:

1.

10.

11.

From aerial photographs and topographic maps, delineate the
stream into reaches of similar character - called sub-areas.
These are based on observable gecmorphology, geology,
vegetation, stream sinuosity, €levation, gradient, land use,
etc. as ascertained from the photos and maps.

Conduct a reconnaissance in the field to determine if there
are any further refinements in the classification of each sub-
area. Complete the riparian classification data sheet
(Appendix I, Table 6) in the next steps.

Sub-area name: Give a name to the mapped sub-area.
Location: Describe boundaries of the sub-area stream segment.

Waterbody: Give the name of the strean.

Riparian area: Estimate the total acreage within the sub-
area.

Valley bottom type: from Appendix I - write the code and
name.

Stream type: From Appendix I, Table 2 - neasure stream
gradient and estimate dominant substrate size. Measure stream
gradient to estimate B or C designation in the code. Estimate
substrate size distribution to determine +the numeric
designation in the code. A pebble count as documented in
Appendix II, Table 5, could be used to estimate substrate size
distribution. A C3 stream type, for example, is on a stream
gradient less than 1.0 percent and contains substrate
dominated by gravel with mixture of small cobble and sand (3).

Stream size: From Appendix I - measure the bankful width of
the stream and enter the stream size code.

Stream reach classification: Provide a narrative summary of

the stream type, valley bottom type, dominant soil family, and
dominant vegetation community.

Dominant scil families: Examine the soil profile either by
excavating pits or by observing soils along cutbanks in the

stream channel. Use Appendix I, Table 4 to estimate the
dominant soil families.



12. Percent composition of soil families: Record estimated
percent composition of each so0il family by correlating
observations in pits and cutbanks to the estimated vegetation
composition as determined in step 11.

13. Species list: The right side of the form provides space to
list any riparian community types encountered in the area.
This list is used to estimate potential community types that
are currently not in the major plant composition.

14. Dominant riparian vegetation communities: List names of all
major vegetation community types based on classes as defined
in Padgett, et al. (1989) or egquivalent, their percent
composition (to nearest 5%), and name(s) of potential natural
communities expected to occupy the site in potential natural
condition.

STEP 2: SAMPLING SET-UP -~ Locating representative reaches

Having inventoried the stream and mapped the <classified
stream/riparian reaches, it 1is necessary to determine an
appropriate location for the sampling. It is desirable that the
habitat be representative of the entire reach. The sampling scheme
for selecting and laying out the representative study reach within
a classified stream/riparian area is as follows:

1. On a map or sketch of the stream channel showing the entire
reach, walk the stream and record the locations of all pools
and riffles (see Appendix III). Record only pools whose width
equals or exceeds about half the average stream width. Show
on the map, pool and riffle lengths. or.. pace along the
linear orientation of the stream, the lengths of all pools and
riffles in the stream reach.

2. Determine the average density of pools and riffles by adding
up their total lengths, and divide each by the total stream
reach length. If, for example, you measured 200 feet of pools
over a stream distance of 1000 feet, the density equals
200/1000, or 0.2 per foot.

3. Select a representative reach hawving the same pool and riffle
density as in the overall reach sample.

4. The representative reach length should be equal to or greater
than 20 times the bankful width of the stream. Thus a stream
25 feet wide would have a reach of at least 25 X 20 or 500
feet. If the bankful width is less than 18 feet, then the
minimum representative reach length is 360 feet.



5. At the downstream starting point on the representative reach,
move upstream 10 feet and place a marker stake for the study
site on either side of the stream, and above the high water
level. A steel fence post or equivalent sized stake makes an
excellent site marker.

6. Place 20 transect stakes (2 on each cross-channel transect)
on both sides of the stream equidistant from the marker to the
upper end of the representative reach. The 10 pairs of stakes
are located above the high water level of the stream and
oriented so that the line which connects them is roughly
perpendicular to the thalweg flow line of the stream at high
water level. If a representative reach equals 1000 feet, for
example, the 10 transects would be located at 100 feet
intervals along the channel.

7. Clearly mark . each cross-channel +transect stake with
fluorescent paint to simplify relocation. It is also
suggested that each transect be identified by number using a
metal number tag. The numbered transect can then be recorded
in the notes for future reference. If stakes are lost after
initial installation, relocate and replace. Relocating stakes
is accomplished by measuring distances using the previously
established (and recorded) spacing. Thus it is important to
record head stake and transect locations and spacing in the
field notes.

STEP 3: MONITORING - Intensive level assessment

Having established the monitoring station(s), sampling is conducted
to collect baseline and trend data over time. According to Coffey
et al. (1991), baseline monitoring before implementation of
nonpoint source controls is usually required to show causality.
They suggest at least 2 years of pre-implementation monitoring to
calibrate the site to the reference condition. Less time may be
needed with parameters that integrate temporal variability, such
as physical habitat, macroinvertebrates, and fish.

Parameters strongly tied to streamflow such as chemical
constituents require significant time for baseline monitoring
because of large temporal variability. With these parameters, it
is difficult to detect a statistically significant treatment effect
without sufficient baseline data.

Coffey et al. (1991) state that monitoring comparable to reference
sites is the most effective design for sensing treatment effects.
The strategy for cause-and~effect assessment using reference sites
is discussed in Section III - Evaluation. Monitoring is conducted
at both the present and reference sites to separate the impacts of
treatment from natural effects.



Select a reference area by locating the nearest stream/riparian
reach which matches the classification from step 1 at the treatment
site. Follow the same procedures as in Step 2 to locate the
representative reach within the reference site. The reference does
NOT have to be in natural, undeveloped condition, but rather in
DESIRED condition. Such sites often receive grazing - but at
intensities protective of stream/riparian conditions. Reference
areas on the same stream upstream of pollutant activities are
preferred, but due to the absence of desirable conditions, nearby
streams of the same classification may be used.



IT. MONITORING PROTOCOLS

The monitoring protocols for riparian and fish habitat parameters
are presented. Field data entry forms for these are contained in
Appendix II. Only descriptions of the measurement technique are
pPresented here. Data analysis and evaluation are presented in
Section III. Habitat type definintions are in Appendix ITI.

Each of the following parameters are consgidered functional
determinants of salmonid abundance- in Idaho rangeland streans.
Each is related to livestock grazing as explained, and therefore
are considered sensitive indicators of management.

WATER COLUMN

1. Temperature or equivalent: As indicated by Binns, (1979) mnid
to late summer maximum temperatures account for a large proportion
of the variation in salmonid abundance. Measuring maximum and
minimum temperatures requires installing a water temperature
recorder, thermograph, or max-min thermometer during the hot season
(June through September). If this method is used, record the
maximum temperature, and the period of time temperature exceeded
22 degrees C, and the number of days in which the average daily
concentration exceeded 19 degrees C (the state water quality
criteria for cold water biota).

Temperature is highly variable over time because it is strongly
related to climate. Habitat impairments affecting temperature are
those which alter thermal inputs to the strean, i.e., shade and
water surface area exposed. As a surrogate measure of maximum
temperature, stream canopy and water width are measured to evaluate
solar radiation inputs to the stream. Several approaches to stream
canopy measurement have been documented by Platts and Nelson
(1989b) . These include: Canopy density, 1light intensity,
unobstructed sun arc, and average potential daily thermal input.
The technique for each method is documented in Platts et al.
(1987). This same reference documents a technique for predicting
maximum water temperature from thermal inputs. In Idaho rangeland
streams, canopy density and thermal input had the greatest
correlation to trout biomass (Platts and Nelson 1989b), therefore
either of these techniques is recommended:

A, Canopy density is a measure of overstory vegetation
shading the stream. It can be measured using a spherical
densiometer as described in Platts et al. (1987, pages 58-60).
Measurements of canopy closure are made at each transect in
the representative reach, and reported as % canopy closure.

or..

B. Canopy density, Vegetative overhang - A surrogate measure
of overstory vegetation is that documented in the COWFISH
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technique (LLoyd 1986). For vegetative overhang, measure the
percent of streambank along the entire representative reach
supporting overhanging vegetation tall enough to provide cover
on the water surface. The percent overhanging vegetation is
recorded as the total length of bank measured as overhanging
vegetation divided by the total length of the bank on both
sides. It is recommended that this parameter always be
measured at the end of the grazing period or growing season
(whichever is later).
or..

C. Thermal input is estimated using a solar pathfinder
following techniques documented by Platts et al. (1987). This
instrument consists of a transparent dome mounted on a tripod
that gives a reflected image of the shading objects
surrounding the observer. The measurement allows a quick
estimate of the radiation energy entering the stream at any
given date. Diagrams are provided which provide a means of
estimating sunpath and average energy values for specific
locations and times of year. Thus solar input as influenced
by riparian vegetation and other shading objects can be
estimated fairly accurately at any itime of day or season of
the year. Consequently past, present, and future vegetation
conditions can be effectively linked to water temperature
conditions. The results are reported in percent of potential
solar radiation striking a given area of water surface. The
solar pathfinder measurements are made rapidly and at each
transect in the representative reach.

2. Nutrients, bacteria, or indicators of chemical pollution:
Riparian vegetation not only acts as a filter for phosphorous
adsorbed fine sediments in flood waters and adjacent upland
overland flows (Yarbro 1979; Cooper and Gilliam 1987; and Cooper
et al. 1987), but it also acts to control nutrient loading to
streams by denitrification of soil waters (Coats et al. 1976;

Rhodes et al. 1985). Data from Northeastern Oregon (Green and
Kauffman 1989) have shown livestock impacts to riparian vegetation
increased soil water nutrient concentrations. The increased

loading of nutrients and ultimate organic enrichment in the stream
adversely affects salmonids by increasing algal growths and
reducing dissolved oxygen needed for respiration. Direct
measurement of nutrients in the representative reach is complex and
costly. It is recommended that biological indicators of organic
enrichment be substituted for assessing these impacts. Filamentous
algae and aquatic mosses provide primary attachment sites for

filtering collectors (Plafkin et al. 1989). The percent of EPT
and Chironomidae to total populations, as well as the trophic
classes - filterers and scrapers are excellent indicators of

organic enrichment and related impacts to aquatic biota according
to Plafkin et al. (1989). The reader is referred to EPA’s rapid
bicassessment protocols for the specific techniques (Plafkin et al.
1989).
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3. Streamflow variation and space: Stream width and depth
provides a measure of total space available for fish. In addition,
these measures made for both low and bankful flow levels in the
Stream provide an estimate of the annual flow variation which, as
reported by Binns (1979), strongly influences salmonid production.
Overgrazed riparian areas often reduce total living space and the
quality of that space by causing stream channel alterations (Platts
& Nelson 1989a; Platts 1989; Lloyd 1986). This alteration proceeds
from narrow and deep in desired condition to wide and shallow in
impaired condition. In addition, channel downcutting caused by
riparian degradation, lowers local water tables, and reduces the
volume of hase streamflow delivered to the stream. Such reductions
in low flow increase annual streamflow variation. There are two
approaches to channel morphology and streamflow estimation: Direct
measurement and rapid measurement. Direct measurement is more

reliable, but the rapid measurement may suffice if time is
limiting.

a. Direct measurement: Select the best cross channel
transect within the representative reach for measuring stream
discharge. At this site, the bankful level of streanm

discharge should be easily identifiable, and the channel
should be straight and uniform. The cross-sectional profile
of the bankful channel is measured using a standard rod-and-
level survey. The profile is oriented lengthwise
perpendicular to the bankful streamflow direction. Elevations
are recorded at each slope break across the transect. The
locations of bankful and present shorelines must be noted.
Within the present wetted channel, velocity measurements are
made using a velocity current meter. Make at 1least 10
velocity recordings at points equidistant across the transect,
or at intervals of .5 foot whichever results in the greatest
number of measurements. Outputs from the survey are entered
into IHAB to estimate present streamflow rates and calculate
coefficients needed to predict bankful streamflow rate.
Record the ratio of present streamflow to bankful streamflow,

present and bankful stream widths, and present and bankful
stream depths.

or..

b. Rapid measurement: Because streamflow is a function of
stream width, stream depth, stream gradient, and channel
roughness, 1if gradient and roughness are assumed to be
constant at varying levels of discharge in the channel, the
stream width and average depth can represent predictors of
streamflow. Using this technique, present and bankful stream
width and depth are measured on each of the ten transects in
the representative reach. Present and bankful water depths
are measured at the deepest point in the channel cross
section. Record all widths and depths, and the ratio: (water
width X water depth) / (Bankful width X Bankful depth).
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STREAMBANK / CHANNEL

4. Streambank stability: Streambank stability is estimated using
a simplified modification of Platts, Megahan, and Minshall (1983,
page 13). The modification allows for measuring bank stability in
a more objective, fashion. This measure can be made rapidly
without any specialized equipment. The lengths of banks on both
sides of the stream throughout the entire linear distance of the
representative reach are measured and proportioned into four
stability classes as follows: .

The streambank represents that part of the channel between the
present and bankful shore lines, excluding gravel (sand) bars.
The streambank must be envisioned as that part of the channel
which would be most susceptible to erosion during high water
events if vegetation were removed, therefore it represents the
steeper-sloped sides of the stream channel. Bank cover is
generally viewed at the vegetative greenline located below the
bankful level but above any natural undercutting bank scour.
Using a measuring tape, measuring rod, or measuring wheel;
record the length of streambank on both sides of stream in the
representative reach represented by each of the following
stability classes.

1. Mostly covered and stable (non~erosional). OVER 50
percent of the streambank surfaces are covered by vegetation
in vigorous condition, or banks are OVER 50 percent covered
by materials that do not allow bank erosion. Streambanks are
stable, that is, they DO NOT SHOW indications of alteration
such as breakdown, erosion, tension cracking, shearing, or
slumping.

2. Mostly covered and unstable (vulnerable). OVER 50 percent
of the streambank surfaces are covered by vegetation in
vigorous condition, or banks are OVER 50 percent covered by

materials that do not allow bank erosion. Streambanks are
unstable, that is, they DO SHOW indications of alteration such
as Dbreakdown, erosion, tension cracking, shearing, or

slumping. Banks showing present erosion must be vertical or
near-vertical in form.

3. Mostly uncovered and stable (vulnerable). I©ESS THAN 50
percent of the streambank surfaces are covered by vegetation
in vigorous condition, or banks are LESS THAN 50 percent
covered by materials that do not allow bank erosion.
Streambanks are stable, that is, they DO NOT SHOW indications
of alteration such as breakdown, erosion, tension cracking,
shearing, or slumping. Such banks are bare, but are not
slumping or in a vertical or near vertical bank angle.
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4. Mostly uncovered and unstable (erosional). LESS THAN 50
percent of the streambank surfaces are covered by vegetation
in vigorous condition, or banks are LESS THAN 50 percent
covered by materials that do not allow bank erosion.
Streambanks are unstable, that is, they DO SHOW indications
of alteration such as breakdown, erosion, tension cracking,
shearing, or slumping.

5. Undercut streambank: Fish use streambank areas for the edge
effect and protective cover they provide. Streambank cover is
estimated by measuring undercut bank following a technique
suggested by Lloyd (1986). An undercut bank is defined as follows:
that bank which has been cut by the stream so that a protrusion of
the upper portion of the bank overhangs the water surface. The
water level does not influence this reading.

Using a measuring tape, measuring rod, or measuring wheel record
the length of streambank on both sides of stream in the
representative reach represented by undercut bank as defined above.

6. Rearing habitat: The proportions of slow to fast water
velocity and pool complexity (quality) have often been used to
assess fish rearing quality (Platts, Megahan, & Minshall 1983).
Platts (1974) found a good relationship between fish densities and
pools. The two parameters - slow/fast ratio and pool complexity
are measured and recorded separately.

a. BSlow/fast ratio: Slow waters are generally defined as
those with velocity less than 1 foot per second, and fast
waters are therefore greater than 1 fps. Slow waters normally
represent pools of all kinds, while fast waters represent all
other habitat types. The preferred way to quantitatively
measure slow/fast ratio is the thalweg profile survey as
documented in Monitoring Protocols Report No. 3. The thalweg
profile survey is conducted with rod and level along the
channel thread line (or thalweg) of the representative reach.
This profile survey gives a measure of residual pool depth
representing slow water area and is an excellent indicator of
impacts by sediment f£filling and bed instability. As a
surrogate, more rapid technique, measure along the linear
orientation of the stream, the lengths of all pools (slow
water) 1in the representative stream reach. Record total
length of slow waters, total length of fast waters, and ratio
of slow to fast water in the stream.

and. ..
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b. Pool complexity: Pool complexity is defined primarily by
cover elements. As cover is added, and becomes more diverse,
its use by various life stages of fish increases. At each of
the 10 cross channel transects in the representative reach,
extend a measuring tape from bank to bank and tie off the ends
on the two transect stakes. For each pool over which the
transect line (tape) is intercepted, classify that pool
according to the following:

1. Depth: Depth is defined as-residual pool depth, that is:
maximum depth of the pool minus pool spill-out depth. Record
a single digit code for the depth as follows - if depth is
less than .5 feet, code = 0. If depth is between .S and 1.5
feet, code = 1. If depth is greater than 1.5 feet, code = 2.

2. Substrate: Record the substrate code as follows ~ If
dominated by gravel size material or smaller (< 2.5 inches)
then code = 0.  If dominated by cobble sized material (> 2.5
inches and < 10 inches) then code = 1. If dominated by
boulder size material (> 10 inches) then code = 2.

3. Overhead cover: Record the code for overhead cover (0C)
created by terrestrial vegetation or turbulence. TIf OC is
less than 10 percent by area of the surface of the pool, then
code = 0. If OC is between 10 and 25 percent of the surface

area, code = 1. If 0OC is greater than 25 percent of the
surface area, code = 2.

4. Submerged cover: Record the code for submerged cover (SC)
created by large organic debris, small woody debris, and other
forms below or on the water surface. If SC is less than 10
percent by area of the surface of the pool, then code = 0.
If SC is between 10 and 25 percent of the surface area, code

= 1., If SC is greater than 25 percent of the surface area,
code = 2.

5. Bank cover: Record the code for bank cover (BC) created
by undercuts in the bank, stumps, large roots, and other along
the pool margins. If BC is less than 25% of the length of the
bank then code = 0. If BC is between 25 and 50 rercent of the
total bank length, then code = 1. TIf BC is greater than 50
percent of the bank length on the poocl then code = 2.

Pool complexity for the reach is then deternined by summing
the codes over all 5 factors. Thus, for example if a pool
received ratings of: depth = 2, substrate = 0, overhead = 2,
submerged = 0, and bank = 1; then the pool complexity eguals
2+0+2+0+1 = 5. ©Pool complexity ratings range between 0 and
10 with low values indicating low complexity, and high values
high complexity.
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7. Substrate sedimentation: several studies indicated that
substrate embeddedness by fine sediment was a major determinant of
salmonid productivity (Nelson et al. in press; Shepard 1989;
Hawkins et al. 1983; and Rinne 1990). Substrate embeddedness can
be estimated using the detailed measurement techniques described
in Water Quality Monitoring Protocols Report Number 2 (IDHW, DEQ
in press). Using this technique, at least two embeddedness hoops
are placed randomly on each of the cross channel transects in the
representative reach. The amount of fine sediment filling
interspaces in substrate habitat is: measured using a framed grid
on the embeddedness hoop. We have found measurements of areal
percent fine sediment measured in this fashion to be strongly
correlated to percent fine sediment in these low-gradient, mostly

gravel/sand rangeland streams. Therefore, percent fines is
suggested as a surrogate and rapid measure of substrate
sedimentation. There are three techniques for measuring fine

sediment: Areal fines from the framed grid, Wolman pebble counts
(Wolman 1954), and visual analysis along the transect line. Fach
method is offered as an option as follows:

a. Grid method: The framed grid, or screen, is placed at
random on at least 2 plot locations along each cross channel
transect. Count all sguares under the grid in which fine
sediments (sands and silts) dominate the surface area in the
sgquare. Sum all counted squares, and divide by the total
number of squares in the grid to determine percent fine
sediment. The grid can be used in conjunction with the hoop
embeddedness measurement technique.

b. Wolman pebble counts: This method is based on Wolman
(1954) . Use the technique described in Appendix II, part 5.
Record percent fines by dividing the number of particles less
than 6 mm diameter by the total particles in the sample.
Pebbles for the count are taken from the substrate at even
intervals along the cross channel transect line of all ten
transects in the representative reach.

¢. Transect line visual analysis: This method is based on

Platts, Megahan, and Minshall (1983). The measuring tape
stretched between the end points of each transect is used to
evaluate substrate size distributions. Along the wetted

length of the tape, project by eye vertically to the stream
bottom and observe the materials immediately beneath the
transect line. Record the number of inches on the tape of
boulder (greater than 10 inches in diameter), length in inches
of cobble (2.5 to 10 inches in diameter), the number of inches
of coarse gravel (1 to 2.5 inches in diameter), the number of
inches of fine gravel (.3 to i inech diameter), and the number
of inches of fine sediment in sand and silt (less than .3
inches in diameter). The percent in each size class can then
be calculated as total length represented by a size c¢lass
along the tape divided by the present strean width.
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RIPARIAN VEGETATION

8. Greenline vegetation ecological status: The degree of
similarity between current greenline vegetation and desired
vegetation condition (determined on the greenline at a reference
site) determines ecological status (USDA, Forest Service 1990).
Riparian community compesition along the streambanks is measured
within the representative reach. The same measurements are made
within the like-classed reference reach. The degree of similarity
defines vegetation ecological status.

The greenline is the first continuous cover of perennial vegetation
is encountered above the low water level on or on top of the
streambank. The greenline may be at water’s edge, or possibly way
back from the stream above a gravel bar, vertical bank, or other
feature. Hydric plant species forming the greenline are normally
those most desired for control of nonpoint sources of pollution
(sediment, thermal, nutrients, etc.). Non-hydric (upland) species
may exist on the greenline. The width of such communities along
the green line may be only one or a few feet, but community lengths
may run many hundreds of feet adjacent to the stream channel.

Measuring vegetation conditions on this greenline, where the forces
of stream erosion play their most dominant role, provides the
earliest indication of riparian condition trend following
application of BMPs. Along the greenline, water is not limiting
vegetation productivity, and regardless of outside forces, there

is a continual effort by nature to grow green, water-loving plants
at this site.

Use Table 6 in Appendix II to record the data. The following steps
describe the greenline vegetation survey:

1. Begin on either side of the stream at the marker stake.
Proceed along the greenline using a measuring tape, measuring
rod, or measuring wheel and measure the lineal length of each
community type in the greenline, adjacent to the waters edge,
and parallel to the stream to the ending stake. The
representative reach consists of ten (10) subareas delineated
by markers. Hydric shrub and tree species with a canopy area
of one (1) foot or more are considered a change in community
type. Measure the distance from the edge of the canopy from
one side of the shrub or tree to the opposite edge. Record
the community type.

2. Measure and record lengths for each community type change
(record each change in community type of one (1) foot or more)
along the greenline to the end of the representative reach
(last stake). Record Woody Plant Regeneration (see No. 9,
Woody Regeneration) at this time for all woody hydric
vegetation within six (6) feet of the waters edge (low streanm
level). Record data on form, "7. Woody Species Regeneration.”
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The exact position of the community type along the greenline
is not recorded, rather the length of each community type.

3. Cross the stream and repeat the procedure along the
cpposite bank.

4, The total number of feet of each community type
encountered along the greenline is determined and composition
of each is computed as: total feet of community type divided
by total length of all measurements on both sides of the
channel.

Composition of the dominant community types is recorded in percent
of total composition aleng the greenline.

5. Woody regeneration: Determination of woody shrub age class
composition is a good indicator of vegetative trend on the
greenline. 1In a survey of 250 miles of National Forest riparian
areas (USDA, Forest Service 1587) reduction of shrubs was
apparently caused by grazing of young reproduction age classes.
The presence of a high proportion of sprouts, young, and early
mature shrubs indicates upward trend in a grazed, shrub-dominated
riparian zone. Low proportions of these plants indicates downward
trends. The woody regeneration survey 1s applicable to
stream/riparian areas where shrubs such as willow are potentially
significant in the greenline vegetation composition.

Woody regeneration along the streambanks is measured within the
representative reach. The same measurements can be made within the
like-classed reference reach. The degree of similarity defines
woody regeneration status as described in Section III.

l. Begin on either side of the stream at the marker stake.
Use a 6 foot rod which has the center marked. Proceed down
the greenline holding the rod center directly over the edge
of the greenline adjacent to the stream channel. The
greenline edge is where regeneration is most likely to occur
and effects water quality.

2. All woody plants rooted underneath the extent of the rod
(3 feet on either side of rod center) are assessed, classed,
and tallied for each side of the stream as follows:

Number of stems Age class
Number of stems = 1 : sprout
Number of stems = 2 to 10 ! young
Number of stems > 10, > 1/2 alive : mature
Number of stems > 10, < 1/2 alive : decadent
0 stems alive : dead
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3. Add up and record the total number of shrubs in each age
class encountered along the greenline on both sides of the

representative reach. Record the composition of each age
class as percent of the total number of shrubs measured in the
reach.

10. Soil compaction: Soil compaction by grazing animals in the
riparian zone reduces the vegetative productivity and bank
stability needed to protect the stream. Compaction often restricts
plant growth in riparian areas by reducing aeration, because soils
in riparian zones will tend to be more water saturated for longer
periods of time (Chow 1964). Compaction on the greenline also
provides an estimate of the degree of bank stress being applied by
trampling. Measures of compaction are therefore made along the
greenline of the representative reach as well as along the
reference reach. The difference represents the relative degree of
stress from trampling. Compaction can be estimated from either
bulk density core sampling or soil penetrometer measurements.

Sampling for soil bulk density is usually time consuming and can
be quite difficult, particularly in clayey or gravelly soils. If
done properly and with satisfactory duplication within community
types, it provides an absolute measure of the degree of compaction
and aeration.

Soil penetrometer measurements give a measure of soil strength and,
indirectly compaction. They are quick and easy to perform and
large sample data sets can be gathered. Because this measure is
influenced by soil texture and moisture content, it should be taken
in the same season and particularly under similar moisture
conditions from year to vear. Good correlations between
penetrometer and bulk density can often be obtained.

1. Sample at the cross-channel transect marker stakes. These
intervals will represent initial points of reference for
compaction sampling. Measurements will be taken at a distance
far encugh from the stake so as to be away from disturbance
associated with it, but still within the greenline community
type associated with the stake location. Bulk density will
be acquired from these representative vegetation community
types along the greenline.

2. At each of the twenty stake locations proceed the selected
distance along a random azimuth. Take penetrometer
measurements at two locations, six inches apart. Measurements
at each location should be taken at three inch depth intervals
to a teotal depth of one foot.
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3. Obtain bulk density samples as close to the penetrometer
measurements as possible, and only after Penetroneter
measurements have been taken. The objective of bulk density
sampling will be to acquire 4 cores representing each major
greenline community type. Use a random number generator to
select those transect stakes on dominant community types, and
select only 4 locations for each dominant community.

4. Care should be taken to not advance the corer too far
below ground surface to avoid -compacting the sample. Place
bulk density core samples in double zip~loc bags and mark
appropriately. In the lab the moist weight of the core should
be recorded. The core is then oven-dried overnight at 110
degrees C and then reweighed. The oven dry weight divided by
the volume of the core will determine the bulk density. The
moisture content of the core, that is, the amount of water in
the core divided by the volume of the core, should also be
determined.
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ITI. STREAM/RIPARIAN EVALUATION

EVALUATION STRATEGY

Once the classification has been determined and documented (Step
1, above), a reference condition site must be located which matches
the classification. This reference site will serve as an index of
desired future condition and function as a control during the
monitoring periocd. Paired comparisons with the reference site will
indicate changes in the managed site-over time relative to natural
changes (due to climate, for example) encountered in the reference
site. The reference site also establishes a baseline condition
against which the impacted site can be evaluated to quantify its
present condition.

Monitoring comparable treatment and reference sites is a very
effective design. The reference site provides the data to separate
the impact of treatment from the variability shared by both
systems. As stated by Meals (1991), ‘Vevaluation of NPS watershed
projects can rarely be treated as a simple short-term before/after
or above/below exercise." Statisticians require paired comparison
for monitoring to control effects of climatic and hydrologic
variability on stream/riparian conditions. Year to year variations
in precipitation, for example, will obscure real changes 1in
phosphorous export or substrate sedimentation over time. Use of
multiple references can also be applied to provide stronger
statistical evidence of cause-effect.

DESCRIBING CONDITION OR STATUS

An excellent approach to describing condition or status is to
compare similarity of a parameter at the treatment site to that
same parameter in a reference site as described by Winward (1989).
The "desired condition" is determined by the reference site.
Similarity values between the "desired" and the "present" indicate
current condition. Similarity values are expressed in percent of
desired condition. When "present" equals "desired", the value is
100 percent. If "present" condition is less than 100, then the
parameter is considered less than "desired". When the "present"
is greater than 100, then the parameter is considered better than
"desired".

If the reference site 1is in "natural" condition, usually the
"desired" condition is something 1less than this. It has been
suggested that for vegetation, a value of 75 percent similarity to
potentially natural condition be used to define desirable condition
(Winward 1989). For other parameters, the desired value may be
different than 75 percent depending on sensitivity to treatment
effects. 1In many cases, streambank condition must be higher than
753 percent of potential natural condition to reach "desired" for
purposes of beneficial use protectien.
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The method for determining similarity is presented below for each
parameter in the protocols as listed in Section II:

1. Maximum temperature: The recorded output is in degrees C.
Higher maximum temperature equates to lower condition. The
equation for similarity is:

%8 = [Tr - (Tt-Tr)]/Tr X 100
Where: %8 = Percent similarity or condition
Tr Max temperature at reference

Tt = Max temperature at the treatment

Note that percent similarity exceeds 100 when the
max temperature at the reference is greater than max
temperature at the treatment site.

la. Caneopy closure: The recorded output is percent of
riparian vegetation canopy shading the stream. This value is
higher in reference areas than treatments so the equation for
similarity is:

%S = [%Cr - (%Cr-%Ct)]/%Cr X 100
Where: %5 = Percent similarity or conditicn

%Cr= Percent canopy cover at reference
3Ct= Percent canopy cover at the treatment

Note that percent similarity exceeds 100 when the
canopy cover at the reference is less than canopy
cover at the treatment site.

ib. Overhanging vegetation: The output is in percent of
streambank with overhanging vegetation. This value is higher
in reference areas than treatments so the equation for
similarity is:

%S = [%0r - (%0r-%0t)]/%0r X 100
Where: %8 = Percent similarity or condition
%0r= Percent overhanging vegetation at
reference
%0t= Percent overhanging vegetation at the
treatment

Note that percent similarity exceeds 100 when
overhanging vegetation at the reference is less than
the treatment site.
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lc. Thermal input: The output is in thousands of BTU’s per
unit area of stream. As with maximum'temperature, thermal
input is higher in treatment areas than in reference areas
thus:

%5 = [THr - (THt-THr)]/THr X 100

Where: %S = Percent similarity or condition
= Thermal input at reference
THt = Thermal input at the treatment

Note that percent similarity exceeds 100 when
thermal input at the reference is greater than at
the treatment site.

2. Nutrient enrichment: Nutrient concentrations are recorded
in milligrams per liter (mg/l), but the biotic metrics for
enrichment are recommended for this evaluation since they
indicate effects from both dissolved and solid sources of
nutrients. The index values are recorded in whole numbers,
with higher values for better biological condition:

$S = [Br - (Br-Bt)]/Br X 100

Where: %S = Percent similarity or condition
Br = Bilotic index at reference
Bt = Biotic index at treatment

Note that when biotic indices at the treatment
exceed tThose at the reference, the percent of
similarity exceeds 100.

3. Direct or estimated Streamflow ratio: The ratio of low
to high streamflow is a wvalue between 0 and 1. It is
calculated from direct streamflow measurements, or estimated
for cross-sectional hydraulics in the channel as explained in
Section II. As the ratio approaches 1, streamflow variation
improves. The similarity index is:

%8 = [Qr - (Qr=-Qt)]1/Qr X 100

Where: %S = Percent similarity or condition
Qr = Streamflow ratio at the reference
Qt = Streamflow ratio at the treatment

Note that as the ratio at the treatment exceeds that
of the reference, percent similarity exceeds 100.
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4. Streambank condition: The composition of the streambank
relative to each of the 4 bank condition classes is calculated
and reported as percent of each class. Similarity between the
present and reference condition is calculated as sum of the
percentage of composition in common in each condition class.
The following example serves to illustrate the calculation of
"common" values:

Condition class Reference Treatment Amount in
site - gite common

> 50% cover/stable 87% 40 40

> B0% cover/unstable 5 25 5

< 50% cover/stable 8 10 8

< 50% cover/unstable o 25 0]

Totals . 100 100 53

$S = 53%
5. Undercut bank: The amount of undercut bank is a

percentage of the total length of streambanks. The
calculation of similarity is: :

%S = [%Ur - (%Ur-%Ut)]/%Ur X 100

Where: %S = Percent similarity or condition
3Ur= Percent undercut bank at reference
¥Ut= Percent undercut bank at treatment

Note that percent similarity exceeds 100 when
undercut bank at the treatment exceeds the reference
site.

6a. Slow/fast water ratio: The slow/fast ratio is analogous
to the streamflow ratio. As pools increase in total
composition of habitat types, the wvalue approaches 1. The
optimum value in a stream is 0.5 which allows for maximum
habitat diversity. Therefore, evaluation is in terms of the
reference reach similarity to optimum (or 0.5).

38 = [|Pr-.5] -~ (fPr—.S}—}Pt—.5{)/§Pr—.5; X 100

Where: {Pr-.5| is the absolute value of slow-fast
ratio minus .5 at the reference
iPt-.5| is the absolute value of slow-fast
ratio minus .5 at the treatment
%5 is the similarity index or condition

Note that as the ratio at the reference site differs
from .5 more than at +the treatment site, the
similarity index exceeds 100%.
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6b. Pool complexity (quality) index: The pool complexity
index is a value between 0 and 10, with 10 highest complexity
(quality), and 0 lowest guality. The similarity index is:

%S = [PQr - (PQr-pPQt)]/POr X 100

Where: 38 = Percent similarity or condition
PQr = Pool complexity at the reference
PQt = Pool complexity at the treatment
Note that as pool complexity at the treatment

exceeds that of the reference, percent similarity
exceeds 100.

7. Percent embeddedness and percent fine sediment: Sediment,
whether in Percent embeddedness or in Percent substrate fine

sediment is evaluated in the s=ame manner. The similarity
index is:

%S = [SEDr - (SEDt~SEDr)]/SEDr X 100

Where: %S = Percent similarity or condition
SEDr = Sediment (embeddedness or fines)
at reference
SEDt = Sediment (embeddedness or fines)

at the treatment

Note that percent similarity exceeds 100 when

Percent sediment at the reference is greater than
at the treatment site.

8. Greenline vegetation compeosition: The composition of
greenline vegetation is expressed in percent by community
type. The evaluation of percent similarity is calculated as

the sum of community composition in common with the reference
as follows:

Veg. Community Type Reference Treatment Amount in
site site COommon
Booth willow (SABO) 45% 10 10
Nebraska sedge (CANE) 35 5 5
Blue grass (POPR} 5 80 5
Booth willow/bluegrass 15 5 5
Totals 100 100 25
%3 = 25%
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9. Woody vegetation: The output is in composition of shrubs
by age class. As with greenline vegetation composition, the
evaluation of condition is in terms of total composition in
common with the reference =site:

Woody age class Reference Treatment Amount in
site site common
Sprouts 40% 5 5
Young 25 16 10
Early, mature 20 35 20
Late, mature 10 30 10
Dead or decadent 5 20 5
Totals 100 igo 50
%5 = 50%

10. Soil compaction: Soil compaction is calculated using
either soil bulk density or penetration of the densiocmeter (in
inches). 1In either case, an average value of compaction can
be calculated for each vegetation community type. The total
similarity is the average of the individual percentage of
reference values for each community type.
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. DESCRIBING TREATMENT EFFECTS OVER TIME

There are several statistical methods recommended for assessing
treatment effects or trends over time. Detailed descriptions of
these methods are not repeated here. Refer to a good environmental
pollution monitoring statistical methods text such as Gilbert
(1987) for the specific equations and testing approaches.

The simplest approach 1is the time regression. Using this
technique, the slope of a regression line of percent similarity of
each parameter against time is tested. A significant slope is
indicative of trend.

An effective approach is the paired regression suggested by Meals
(1991). A regression relationship between treatment and reference
sites is developed prior to treatment (calibration relationship).
After application of nonpoint source controls, a similar regression
is derived, and significant difference in slope between the two
regressions indicates the effects of treatment.

Non-parametric techniques allow for comparing levels of similarity
at different times and places. Tests do not require that data
follow the normal (or any other) distribution. Also, the tests
allow for the inclusion of missing data. Some of the more commonly
applied techniques are the seasonal Kendall, Mann-Whitney, and
Spearman rank tests.
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1. VALLEY BOTTOM CLASSIFICATION

VALLEY FORM:

U-Shape

V-Shape

Trough-Like

Flat Bottom

Box Canyon

VALLEY BOTTOM GRADIENT:

Very Low < 2%
Low 2-4%
Moderate >4.6%
High >6« 8%
Very High 8%

VALLEY BOTTOM WIDTH:

Very Narrow <10m
Narrow 10.30m
Moderate 30-100m
Breada 160 - 300 m
Very Broad >300 m

VALLEY SIOE SLOPES:

Low < 30%
Moderzie 30 - 560%
Sieep > 5%

1000
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3o00

4000

5000

100
200
300
400
£00

-
1

20
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10

-

< <



CHANNEL CLASSIFICATION

Stream fypea
STREAM wo CCMENANT PAATICLE SIZE LANDFORM FEATURE-
TvPE GRaDENT!  siNuosTY? AATIo" COF CHANNEL MATERIALS'  CONFINEMENTS  SORS/ST.
Al 4-10 1.8-1.1 10 o Pradominately bedrock Wed cerdined Daeuply incirad bedrock dralnege way wisisep
lezs vdth vome lange 1.5 of e sice slopes andfor verticad roc walla,
bouidars.
Al-a 10 + {Criterla same a3 Al}
A2 410 1,112 100or Large and small boul- Sambe as Al Sloop wide tlopes w/ predominaiely rabia
leren ders wfmbeed cobblas. material
i0 + {Critarla sama as AZ)
A 410 1.1-1.3 10er Smaill bouldears, Sama 23 Al Sieap, depoaitional fostires with paedomd-
ez cobbia, coarse gravel nemiy coanse-textumd scity, Dabris sve-
Somse sands, lanehs B the predominant amsion procesns
sream-skio Hopes e mjuvenaed with wdenshe
oxpoaad minami sl
Az 10+ (Criterla sama &3 AJ)
A4 4410 12-1.4 10 o Preciominantty gravel, Sarne a3 Al Steep sida siopes with midure of sither
foxn sand, and somae sitta. depesitional landforms with fine textursd solia
such as glaciofindnl or glaciolacustring depomis
or highly siodibie residusl soiis such & grusiio
grantta, sie. Slump-sanhfiow and debda
wvmlancha are dominant ercsional proceses
stream-adijacant slopa are rejtvensied.
Ad-a 10 + (Critoria sarma as Ad)
AS 410 12414 10 or SIN ana/or clay bad Same aa Al Modarate 1o steap side slopes; fine-testured
laza and bank materals. cohasive sofl. Slump-sarthfiow ercsional
procarses caminss,
AZ-a 10 + {Criterla sama as AS}
B1-% 1.5-4.0 1318 100r Bedrock bed; banis am Modoerate Badmek controlled channel with coarne-
greater cobble, gravel, some cordlnemant tedurod depositional bank rmederiais.
£ Q]3] ard, 1525
B8t 25-4.0 12413 515 Predominarily large Modemiely Moderzioly stable, coare-iexiund rosiztant
®a.s) 3 10)] bousdars and vecy condined resttart soll matadais; tver iamace.,
larga cobble. 1.525
g2 1.0-25 1.3-1.7 - 820 Predominantly lerge Moderataly Coars taxured, alluvial terrace wih
=20 {X:14) cobble mixed w/ilew coafined _mbu, moderately steep side slopes.
amasi bopldern and - 1525
. gravet. -
B3 1.5-4.0 1317 820 Cobble bad wimbdum Wil confined Glacinl cutwesh femmce arxl/or juvenaled
X2.5) 0®13 of gravel and sand, 1.5 ot lesa siopes. Unstabla, modorale lo sisap siopen;
somae small bouldars, ur ticimiad, coarsa-lextured unstabie banks;
depotiional landiorma.
B4 1.54.0 1417 820 Yery coarss gravel w ‘Woll confined Relahty fine grained rver teeca. Un-
[rie.e] Pt cobbizg sznd and finer 1.5 ot Jezn comscildated conare io fina Sepcational

matedal,

material; Reop siopes; highly ursiabla banic.




CHANNEL CLASSIFICATION Continued

as 1.54.0 1.520 a.25 Sifelizy. Vel confinad Cohesive finataxtured solls; slump-eanthficw

r=2x:) (X185 15 or lezs ercslonal processes.

B8 1.54.0 181228 0.1-8.0 Predominantty small STighty Narrow and doep meandering conmse-grained
cobbla wlage graved confined channel with well vegetated banka and with
tribendd wifsand. 2.5 or greater. accsszibla flood plain,

G111 15 or 1.520 Wer Badmocik bed, gravel, Saghtty Bedrosk-controlled channel with deposittonal

lezs greater sand, or finer banka. corrined fine~grained bank material
P rie] 25 of yreater.
C1 1.0-1.5 1.520 10 or Cohbis/eoarse gravet Saghily Predominanity coars texdured with stabia
1) graater bed gravel/sand banis, cordined high alluvial lesTaces.
gl 2.5 or grealer,
c2 0.3-1.0 13-1.5 12-30 Lange-cobbla bed w/f Modentety Overfil channet, deaply Incived It coares-
Xo0.6) [p50 ] e of amall confined grained alluvial 1emaces o other dapoti-
beulders and coarse 1525 tonal featursa,
gravel.
3 a.1-1.0 1.8-2.4 10or Grawol bed wimbdure Shightly Predomninantty moderale 1o fine textured
0.5 groatsr of emall cobble and confined multiply kv river lerraces; unstable banka,
o®25) sand. 2.5 or groater, uncorsolidaied, noncohiesive sois
c4 0.1-1.0 25 + Sor Sand bed w/mbtuce of Stigitty Predominantly fine-texdursd, alludure with bow
£La.) grestar gravel and 3ilt, na conlined food tamaces.
[ne] bed ammoer. 2.5 or grazler,
s A-X-3 2% + 5o Sittfelay wimixdure Stighdly Low, fine-texiured alluvial teraces, delta
lots greater of medium 1o fine sand, cordinsd deposlts, lacusiing, loess or othar fine-
P05} P le)] na bad armer. 2.5 o yreer. fextured woils; predominantly cohesiva.

cs 150r 25 + Ser Band bod wimbdura of Stigyitly Sama &a 04 excopt has ag resistert vegelated
lena. ) #ilt and voma gravel, confined banis.

2.5 of greater.

o 1.00r N/A 30 + Cobblo bad wimixtizre of Neo conflnemaent Glaclal outweszh, coarze depotitional matedel,
greater Broided caamse grave! and sand 2.3 or graater highly arodible; axcess zecimant supply of
(Ke2.5) and small bowldars comrss slre material,

2 1.0or N/A 30 4+ Sand bed w/ mixtura of ¥a confinemant Finatexiured depositional sall, very amcdible;
fesn Bralded smail 1o medium gravel 2.5 of greater oxezan of fine-lexiured sediment.

and siit
F1 tSor 13 + 1040 Bediock bed with fow Weil confimed Flat-gradient, confined meandsnng badrock
losa bouideds, cobble and 1.5 of lss sisam. Highly weaineisd badroex witara
graveis. siream has boen deeply Incised.

F2 1.5 01 1.3 + 1040 Boulders wilth snali Same sa F1 Flatgradient, confined, meandaring boulder

frea amounts of cobile, bed stream; weathened bedrock and/or very
gravel, and sands. coane depoaitional or residunl material such g9
tniug; dewp stream Incision.

Fa 15 0r 1.3+ 10-40 Cobble/gravel bod with Same =1 Fi Fat-geadient, contined, meandering cobie/

lexg locatiom of sands in graveibad streams, Weatharad bedrock of depc-

deposdional sites.

sitional coarse-griined (amases whara stream o
despty incizsad.




CHANNEL CLASSIFCATION Continued

F4 LS5 or 13 + 1040 Sand bed vith smaller Bama 23 F1 Flat-gradiant, confined moandeding, sand-bed
less emouris of tit and channel; highly weathersd bedrosk o fine-
gravel. taxtured depceitional andfor residual ool whara
ha stream hes been deeply incised.
=1 150t 13 + 1040 Sit-clay bed and Same &3 Fi Flat-greciant, confined, maandedng, st/
leza Byl vith emaller clay streems; highly weathared bedrock o
amounts of sanda Ang-textured dapozitional and/or recidust ool

assas whan siream has deeply lncised,

1. Gradient 8 dolined &1 the change in waler 2urfsce slopa. Measurement made on-tite uaing rod and level,
2 Slnuosity iy defined as the stream length divided by the valley length, Measurmmsnts are made uslng USGS map or aeriel photo,

3. WD Ratlo b defined aa the bankfull width dhidad by the wge bankfuil depih. Mocsurement ara madae on-zile,

4. Dominamt Particie Size la moet approprately determined through a pebbla count but can be determined through vieual obsenations.

5. Cordinsmaent is dafined as the ratio of tha widih of fioed piain divided by the banifull width, hemsuremonts are mada on-site.

8. Adlaceni ianafoem features am detemminod visually.



CHANNEL cuassiricanon Continued

Delineative criteria for stream sub-types

ORGANIC DEBRIS/Channci Blockeges

(in Acthve Channel)

D-1 Nane

P-7 Infrequent debxia, what's presont consgists of smafl,
flcatabla organic dabra.

D3 Modemta frequency, mixture of email to madium size
dobsia alfectn kot than 10% of activo channs! ara.

D4 Numerotn debria mixtura of medium to large sizes -
affeciing up to 30% of the 2rea of the aciive
channai,

0-5 Debriz dam of predoninantly large material affoct-
ing over 20% to 50% Ihe channel eraa and oflan
ostupying the tolal widih of the acthe chennsl,

D8 Extensive, lame dabxia dorms either contlnuous or
aver S0% of the channot area. Fonts waler
oo flocd plaln even with mocents lows, Genst-
4ily prezents a fish migration blockage.

0-7 Boavet dams - few andior infraquent. Spacing allows
for normal streamfiow conditicns batwaen dama.

0-8 Boaver dams - frequent, Back wetsr occurs batweoen
dams - siream fiow valocitias reducad between dams.

00 Bagver cams - ebandoned whers numarous dams have
filled In wilh sadiment and are causing cnannel
ad|ustments of lateral magration, evuision, and
dagreciatikon eic,

D-10 Man made struciures - diversion dams, low dama,

tortrotded by-pass channels, baifled bed config-
uratlon with gabions, atc.

STREAM SIZE (3)
Bankiull width lezs than 1 foot.
Bankiull width 1-5,

Bankfull widih 515,

Bankfull wicth 15-30.

Bansful width 36-50.

o G A 4

Bankfull width 50-75.
&7 Bankuif width 75-100.
S3 Bankhuil widih 100-150,
S0 Bankdull widin 150-250,

S-10 Bankfull width 250-350.

2-11 Bandull width 350-500, .
S-12 Banwiull widih 503-1000,

S-10 Banidull width 1000 +*

DEPOSITICNMAL FEATURES [BARS)
8-1 Poirt Bars
B-2 Point Qant with Few Mid Channa! Bare
Many Mid Channel Bara
Skie Bars
Dlapcsal Bars
Haln Banching with Masty Mid Bars and lsiands

A G4

B-7 Mixed Skda Bar ang Mid Channol Bars

Excoading 2:3% Widin
B8-3 Doita Bara

RIPARIAN VEGETATION

- Poek

- Bara zodl, llttle 1o no vegotativae cover
« Anrrsals, fos

- Grass - peranniel bunch greszes

« Graza - vod forme s

- Low beush specios

= High brush speciea

= Coniferous trees

= Daclducun trees

V1o - Wellands

a. bog
b. fan
. marsh

Note; Combinaticns of grass and brush undersiories with a conk

ferous overnory can ba designated by combining sub-type
numbers, Le., (V4,7,8)

Subzeript leliters may be used Lo identify specific voge-
{ethe exsociations, speciation, habiat typos, or
rparten types based on iovel of detail required by
sisam typo usef.

FLOW REGIMEN

General Catodory
E - Ephemam stream channels - flown only in response Lo precipitation.
3, - Subtemancan stream channe! - lows pamlisd 16 and near the

surfeca for vanious seasons - a sub-suriaca flow which foilows
the stmam channe! bed.

L - Intermnittent sirsam channel - ona which flows only seasonalty,
of sporadicalty. Surface sources Imvolve spfinge, snow meli,
artificial

comrols, elc
P. » Pemennlal stream channets. Surface watar parsisis yeas long.
Soucific Category

1. Sessonal varation in dreamflow dominaled primarnty by

sncmThett runolt.

2. Seazcnal veriation n sireamflow dominated

primarity by woniow runo,

3. Unlomm siage and axsccinled siresmtflow dua to spring

fod conditkan, Backwater ate.

4, Stream fow reguisted by glacial melt
5 Ragulated straarn fow due lo dhvasions, dam releasa,

, ot

MEANDER PATTERNS

M1 Raguiar Meantar

M-2
M-3
M
M-5
M-8
M-7
M-3

Taruous Mo Jor

Imaguiar Meander

Truncatod Moeander

Unconfined Maandar Scrolla
Confined Meander Scrolls

Distorisd Meander Loops

imeguiar with Oxdbows, Oxbonw Cutoffa



2. CRITERIA FOR STREAM TYPE CLASSIFICATION

i DOMINANT ?ART!CLE CHANNEL
STREANM ' GRADIENT | SEZE OF CHANNEL ENTRENCHMEN T
TYPE | ke | SINUQSITY | W/D RATIO | KATERIALS VALLEY CONFINERMENT] LANDFORM FEATURE ~- SQILS/SIABIL
Al I 4-10 l 10-11 100r less | Bedoex. Vary deeprvary waell | Deaoiy ncise BEAROCK QramIAgEwaY W 5
! canfined. side siooas anaor verueal rocx waiks.
Ala 0+ b ({Critana same as Al)
A2 I 4.10 | 11-12 0 oriess {Lamge ana small bout. | Same. Steap side sl0pes wr pragomunanuy stabl
| dars w mixed copbla. matenais,
A2a i 10+ | (Criteria same as AZ}
A3 4-10 11-13 10 or less | Small bouidsrs, connle, | Sama. Sleeo, ospostional features wi Drecomin:
coarse graves, coarse extured sols. Debns avalanche i
pragominant arosionat process. Stream a
cont stopes ara repuvenatad with extansiv
pased mmeral soib.
Ad-a 0+ | {Critena . same as A3)
Mo 4o 0 12414 10 or tess | Preccminantly gravet. i Same. | Sleen sioe siooaes wr mxure of enther oe:
i ! ! sana, ana some siits. | tionat lanatorms with fing taxtured sods s.
i as giaciofiuviai of glacoiassinne 4aposs
highly ercoanie saicual sods sucn 2s gn
granita. eic. Slumg-sarthiiow ana debns
avalanena are QOMmINaNt arstonal proces
Strearn adjacant stapes are rejuvenated.
Adea 0+ | {Critena same as Ad)
A5 4-10 12+14 10orless | St anaor ciay bed and | Same. Moderaa o s1eep side siopes. Fine taxtu
bank matenals. cohesive sols, siump-earifiow erusonal
casses cominate.
AS-a | 10+ | (Criteria same ag AS)
614 15«40 13-19 |30 or greatsr | Bedrock bed. banks. Shailow emrenciment. | Bedrock cuntroiieg cnannel with coarss
cabble, gravel, some Moderae confinemant. | tured depasitional bank mateqais.
X:15) sand,
a 25.40 ; 12-13 §-15 Pragominantly smail Moderataty entrencn- Mogerasely stacle. coarss exiurad resist
i bouiders, very large saiweall canfineq. soi matenals. Some coarsa mar termacs:
(X358 {X:10) catble.
2 i5-.25 , 13-15 8-20 ilamecoonis ~meaw | Modarately snirancn- | Coarse 1extured. aliuviat 18Taces with su
. ' smay bouiders ang edfmogerataly cenfined. | mogeratety stedo, side slopes.
b b )| - (X:14) | coarss gravai. i i
83 TR R ) §-20 Cobbie ced wr mixure | Moaeratsly enrrencn- | Glacial qutwasn terraces and/or rejuvan:
; [ ot gravet and sano— | ediwall contineq. slopes. Unstable. mederats o siean SO0
’1 {X:2.5) | (X:12) some small boulders Linconsolidated, coarse exured unsib)
: | ! banks. Deposiional langforms.
84 j15.40 1 15-17 §-20 Very coarse gravet w/ | Deeoiy enirencnedswsil | Relatvely tine nver terracas. Unconsolid
' : cobble mixad sand and | conunea. coarse 1o fine aeposionat matanal. Ste
loeam (10 | finer matenal, side sicues. Highly unsiable banks.
EE 15-40 | 15-20 8-25 Sittielay. i Same. Cohesive fina taxtursd soils. Slump-ear
? ’ erosional Drocasses.
x25 | XA5




2. CRITERIA FOR STREAM TYPE CLASSIFICATION

' i

‘ !
STREAM | GRADIENT |
TYPE ki | SINUQSITY

W/D RATIO | MATERIALS

| DOMINANT PARTICLE | CHANNEL
|SIZE OF CHANNEL | ENTRENCHMENT—

VALLEY CONFINEMENT] LANDFORM FEATURE — SOILS/STABILITY

C1i .150oress | 15-2% | 10 or greater | Bearocx beq. gravel, | Shallaw emranenment, | Bedrock contiled cnannet win deposronal
' l : ! sang, or finer banks. ! poany confingg, | fine gramea bank matsnal.
(X100 X:30 - i i
ci - 12-15 ¢ 15-20 |10 or greater I Cobbie pea witn mnaure| Moderately entrancn- | Precomimantly coarse textured. saole hian
: i l | of smayl bautdars and | eafmocerataty comined. | atluvial temaces.
Coxam ! i {X18)  :coarse gravel,
c2 03-10 ;| 13-15 | 15-30 Large cotbie beow Moageratety emrencn- | Ovarirt channat, despry mciseq i coarss
i i ! | moxtura of small adiwell coniined. aliuvial terraces anafer decostuenal features.
P X:08) I [ (X200 |ocaulgers ana coarse
| ; | | gravel.
C3 - 05-10 | 18-24 | 10 or greaer | Gravet bea wr meaure of | Moasrataly entrencneal | Pregomnanty moderate 0 fine texitirea mutti-
; | i smail cobble ang sand. | slight confined. ple iow nver teraces. Unstable banks, uncon-
(x:om 22 i solidated. nonconasive sails.
Cs 01-05 ; 22 . 5 or greater | Sand beq wr mixtures of | Moaeratery entrencn- ! Precomimantly fine textureq. aliuvium witn low
i ! i gravei anq siit (no bea | ed/siight conrinea. | floed terraces.
X:03) {X:25) armer), ; ‘
C: 2loress: 23 « 3 or greater | Sillielzy wr mixtures o1 | Moderatety enrencr- | Low, iine textured alluviat termaces. detta
i i | medium 10 fine sanas | eg/slight contined, g aeposits. lacusyme, 108SS OF oiner fine texiurecd
v (X005 i (XA0) | (no bed armen. | sauis, Pragominantly conasive sols.
C6 iOlortess| 22 1 3 or greater | Sand bed w mixture of | Deeo entrencnen’ sight | Same as C4 except has more resiswnt banks.
| i | silt ana some gravel. | contined.
(x05 | | s ! I
> 1Sormore|  NA NiA  : Cabbig bed w/ mixure | Slight entrencnedino | Glamal outwasn, coarse caposimanal matenai,
|  Brawged ! { of coarse graves ana confinament, highly emaanle. Excess searment suppty of
X251 | i t sana ana small bou:ders.l coarse $128 material.
D2 15 of less NiA ; NIA Sand bed wi mixwra of | Slight enrencneqno Fine textured deposmonal sods. very arodable -
Braided small 1o medium gravel { coninemant, excess of fing tequrea segiment.
£X1.0 | and silts.

E. Eswanan Streams (Delas)

£L. High Canstructive - Lopate snaped dellas win a wiae, wet delinea delia plain and numerous aistnbutary cnannets,

£3. High Canstructive - Eiongate ceitas with a narrow celta pran with [ateral distnbutary cnanneis.

£3 High Destructive - Tide dominated deltas.

E4. High Qestructive - Wave gommatad deitas.

G. Glacial Streams

Ci. Streams ncisea in giacial ice with muxture of tils mvanving coarse texiured matenats including coutders, codble, gravels, sands, and some silt.

GZ. Sreams inciseo In Giacial ice with matenars of stits. c:avs, and some sanas. Typica of quacial lacusinne aegass,




2. CRITERIA FOR STREAM TYPE CLASSIFICATION

? ! l | DOMINANT PARTICLE | CoannEL |
STREAM |GRADIENT |

| | SIZE OF CHANNEL | ?
TYPE % © SIMUQSITY ! W/D RATIO | MATERIALS lmmmmmmm&-saummv
GCi-1 ) I.Sc.\r:essg 15.25 lloort_zmamrlsmueu.gm. 1 Shatiow ermancnmment, lammmamam
' i i |sana. or finer banks.  : poosty caminea. !ﬁnagrameanmmmm
A0 o xam | ;
<t o 12-15 15.20 g:oorgmmer:CobuaueammmunlMWem :Pmmmmamvmammnm
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3. Criteria for stream sup-type: Stream size

STREAM SIZE (S)

S-1 Bankfull width less than 1 foot.
S-2 Bankfuil width 1-5.

S-3 Bankfull width 5-15.
S-4  Bankfull width 15-30.
S-5 Bankfull width 30-50.
3-6 Bankfuil width 50-75.
S-7  Bankfull width 75-100.
S-8 Bankfull width 100-150.
3-89 Bankfull width 150-250.
S-10 Bankfull width 250-350.

S-11 Bankfuil width 350-500.
S-12 Bankfull width 500-1 .000.

S-13 Bankifull wigth 1,000 +.




4. CRITERIA FOR DOMINANT SOIL FAMILIES

SOIL FAMILY: Groupings of soils within the subgroup level of the soil classificatio
system. Soils are grouped on the basis of similar physical and chemic:
properties that affect their responses to management and manipulation fc

use. These properties are important to factors that affect soil productivit
and resistance to stream erosion.

Properties that define soil families are:

1. Particle-size distribution in horizons of major biclogic activity below a dept
of about 10".
2. Mineralogy of the same horizons as in 1.

3. Temperature regime.
4, Thickness of the soil penetrable by roots.
Dominant riparian soil families are thus classified to the subgroup level plus the fou

characteristics listed above. Ussually, criterium 3 and 4 change very little within
typical riparian project area. Particle size class and mineralogy then become importam

SUBGROUP EXAMPLE: Typic Cryaquoills.
In this case the Typic modifier difines the subgroup of Cryaquolls.
Family examples for the above subgroup:
Fine-loamy, mixed typic Cryaquoll
Fine, monmorillonitic, Typic Cryaquoll
In practice, key criteria for differentiating soils in the field in riparian areas will typicall

include texture, amount of coarse fragments, presence and degree of mottling, gleyin

or other features indicative of soil moisture regime, and the presence and thicknes
of surface organic layers.



Stream name

Stream complex (strata)

Quad name

Geomorhphic setting:

Stream order

Dominant stream substrate

Valley bottom type

Elevation range:

Geology/soils:

Geclogic parent material

Landform characteristics

Dominant riparian vegetation:

Conifer

5. LEVEL I. BAS.. DATA SHEET
Date
Size miles
Gradient
Stream type (Rosgen)
Aspect
Lower Upper
Scil map units
Deciduous Shrub Herb/graminoid

Non-vegetated

Sub areas:

ID (on map)

ID (on map)

ID (on map)

STREAM COMPLEX (STRATA) CLASSIFICATION

Dominant land use

Dominant land use

Dominant land use




6. LEVEL II a. RECONNAISSANCE -~ CLASSIFICATION

SPECIES LIST

Trees
1. Sub- area name: 2. Location:
3. Waterbody: 4. Riparian area:
Shrubs
5. Valley bottom type: . 6. Rosgen Stream Type:
7. Rosgen Stream size sub-type: 8. Stream reach classification:
Dominant Seil Families Composition of dominant soil families(percent)
Graminoids

Dominant riparian vegetation communities Composition of vegetation communities (percent)

Forbs




7. LEVEEL II b - RECCHHAISSAMCE - HABITAT

I. CANOPY DEMSITY ESTIMATE: Percent canopy cover (densicmeter estimate):

1st: 2nd:= 3rd:
Ath: Sths &th:
Average:

I1. SUBSTRATE SIZES: Holman pebble count estimate

No. of particles: *

Sand/silt (<.1%): 1st 2nd 3rd
&th 5th 6th
Gravel(.1-2.5%): 1st 2nd 3rd
4th Sth 6th
Cobble (2.5-10"): 1st 2nd 3rd
4th Sth 6th
IV. POOL COMPEEXITY INDEX (for selected pools) - 1st: 2nd:
3rd: 4th: Sthe 6ths

Average pool complexity index:

V. STREAMFLOM VARIATION: Bankful width: 1: 23 3= 42 52 -
Bankful depth: 1: 22 3z 43 5z 6z
Lowflow width: 1: 2 3: 42 5z 61
Lowtlow depth: 1: 2z 3 4 5z 6
Y/D ratio bankful: Y/D ratio lowfiow:
VI. X EMBEDDEDNESS (occcular): Riffles: - __ Rums: Poals:
VII. BANK COMDITION : X% covered/stable: 1: 2z 3: 42 5z &z
&% covered/unstable: 1: 22 3: 4z 5: [+
X uncovered/stable: 1: 2: 3: 42 5 62
X uncovered/unstable: 1z 2z 3: 43 5 6z

YITI. BANK TYPE AMD VEGETATIVE OVERHANG

% bank undercut: 1: 2: 3: 4z FH 62

% overhang veg: 1: 2: 3- 42 Se 62

% bank {ength gently sleping

{>135 degrees): 1: 2: 3z 41 5z 6t




8. LEVEL II - HABITAT DIVERSITY (Hankin & Resves method)

STREAM NAME: ) DATE:

+NVESTIGATORS: STREAM REACH DESCRIPTION:

HABITAT UNIT #:

(V) visuat or (M) measured:

Length of unit (ft):

Habitat type:

Canopy density %:

Dominant substrate type:

ool compiexity index:

Mean water depth (ft):

Hean water width (fty:

Mean bankful depth (ft):

Mean bankful width (ft):

Embeddedness estimate %:

Deminant bank stability type

Percent undercut bank:

Percent averhanging veg:

|

Notes:



APPENDIX 1l

LEVEL Il - QUANTITATIVE MONITORING

CONDO P LN

Field data forms: Canopy density and thermal input

Field data form:
Field data form:

Streamflow
Streambank/channel

Embeddedness field data form
Determining bed material particle size distribution

Field data form:
Field data form:
Field data form:
. Field data form:

Greenline vegetation
Woody regeneration
Soil compaction
Rearing habitat quality



1. CANQPY DENSITY AND/OR THERMAL INPUT

Stream/riparian reach name:

Date: Examiners:

PARAMETER ‘ TRANSECT #

CANOFY DENSITY
RIGHT BANK

CANOPY DENSITY
LEFT BANK

THERMAY, INPUT
site % ~ June

THERMAL INPUT
site ¥ - July

THERMAL INPUT
site % August

THERMAL INPUT
site ¥ - Sept

THERMAL INSO
site % obstruc

CANOPY DENSITY AVERAGE OVER ALL TRANSECTS:

THERMAL INPUT AVERAGE OVER ALL TRANSECTS:
June:

July:

Aug.

Sept:

THERMAL INSOLATION AVERAGE OVER ALL TRANSECTS:




1. CANCPY DENSITY AND/OR THERMAL INPUT

Stream/riparian reach name:

Date: Examiners:

PARBMETER TRANSECT #

CANOPY DENSITY
RIGHT BANK

CANORPY DENSITY
LEFT BANK

THERMAL INPUT
site % - June

THERMAT, INPUT
site % - July

THERMAL INPUT
site % August

TEERMAL INPUT
~ite % - Sept

THERMAI, INSO
site % obstruc

CANOPY DENSITY AVERAGE OVER ALL TRANSECTS:

THERMAL, INPUT AVIERAGE OVER ALL TRANSECTS:
June:

July:

Aug.:

Sept:

THERMAL INSOLATION AVERAGE OVER ALL TRANSECTS:




2. STREAMFLOW VARIATION - FIELD DATA SHEET

TRANSECT #

PRESENT UATER
HIDTR  (ft)

PRESEKT WATER
DEPTH (fO)

BANKFUL WATER
HIDTH  (ft)

BAMKFUL WATER
DEPTH  (fD)

TOTALS:




3. STREAMBANK/CHANNEL DATA

Stream/riparian reach name:

Drainage:

Date:

Photo #:

Examiners:

Location:

X~CHANNEL
TRANSECT #

LEFT SIDE:

DISTANCES

(FEET). ~ BANK CONDITION

COVERED-
STAEBLE

Not eroding

COVERED~
UNSTAERLE
Vulnerable

UNCOVERED-
STABLE

Vulnerablie

UNCOVERED~
UNSTABLE

Eroding

UNDERCUT
BANKS

OVER-
HANGINI(

10

RIGHT SIDE:

i0




Stream

4& COBBLE EMBEDDEDNESS FIELD FORM

Crew

Transect Number

Date

Transect spacing

ft

HOOP #'s:

Distance from
right bank:

Percent surface
fines:

Habitat:

Water Depth:

Hoop #

Hoop #

Hoop #

COMMENTS :



5. PEBBLE COUNT FOR PARTICLE SIZE DISTRIBUTION

Stream/riparian reach name:

Date: Examiners:
SIZE CLASS TRANSECT #
1 2 3 4 5 6 10

< .1 In
«1l - .6 In
.6 - 1.3 In
1.3 - 2.5 In
2.5 - 5 In
5 =~ 10 In
10 - 20 In
20 - 40 In
40 - 80 In
80 - 120 In

Notes:




6. RIPARIAN GREEN LINE VEGETATION

Stream/riparian reach name: Date:
Drainage: Photo #:
Examiners:
Location:
TRANSECT DATA
COMMUNITY DISTANCES (ft)

TYPE

3 4 ] 6 7 8 9

10| TOTAL

TOTAL FEET:

NOTES:




/7. WOODY SPECIES REGENERATION

Stream/riparian reach name: Date:
Drainage: Photo #:
Examiners:
Location:
GREENLINE WOODY REGENERATION DATA
DISTANCES (ft)
SPECIES
Seed/sprout | Young/sap| Mature Decadent Dead |TOTAL
TOTAL

NOTES:




8. SOIL COMPACTION FIELD FORM

Stream/riparian reach name:

Date:

Length of greenline transect:

Station interval {distance between stakes):

Comments:

SAMPLE
LOCATION

LEFT SIDE:

VEGETATION
COMMUNITY
TYPE

BULK
DENSITY

PENETROMETER READINGS

3n

6“

iz~

1

8

i

10

RIGET SIDE:

1

2

10




9. REARING QUALITY - POOL COMPLEXITY

Stream/riparian reach name:

Drainage:

Date:

Photo #:

Examiners:

Location:

CODE DATA

POOL COVER
TYPE

TRANSECT

4 ) 6 7 8

10

TOTAL

DEPTH

SUBSTRATE

OVERHEAD

SUBMERGED

BANK

TOTALS

LENGTH CHANNEL PREDOMINANTLY SLOW WATER:

LENGTH OF CHANNEL PREDOMINANTLY FAST WATER:




APPENDIX IH

DEFINITIONS OF AQUATIC COMMUNITY HABITAT TYPES



DEFININTIONS OF AQUATIC COMMUNITY HABITAT TYPES
By: Timothy A. Burton

Aquatic habitats have been variocusly defined in the literature.
The following is an attempt to bring together the commonalities of
the various definitions and provide for a more consistent approach
to delineating them. The definitions were derived from: Western
Division, American Fisheries Society (1985), Platts, Megahan, and
Minshall, 1983, and Bisson and others (1981). These are sources
frequently cited for habitat definition and characterization.

A habitat type as used here is a unit of stream having a unigque
structure and function important +to fish. There are two
subdivisions of habitat types: Macro~- and Micro-habitat types.
Micro-habitats are distinct units of the stream whose length is
less than one channel width and whose width is less than one~half

channel width. All distinct units larger than this are considered
macro-habitats.

I. POOL

- An area of the stream that has reduced water velocity
- Water depth is deeper than surrounding areas
- The water surface gradient at low flow is often near zero

- The bed is often concave in shape and forms a depression
in the thalweg profile

- Pools are formed by features of the stream that cause
local deepening of the channel. This results from
lateral constrictions in flow or by sharp drops in the
water surface profile. They include:

- Plunge pool created by water passing over or through
a complete or nearly complete channel obstruction,

scouring out a basin below. They are often
agssoclated with large debris and are usually macro-
habitat

- Dammed pools impounded upstream of a complete or
nearly complete channel blockage caused by log jams,
beavers, rockslides, boulders, etc. They are
usually macro-habitat

- A meander or corner pool is a lateral scour pool
resulting from a sudden shift in channel direction
and occurs along the outcurves of channel meanders.
These are usually macro-habitat.



II.

ITT.

Backwaters caused by an eddly along the channel
margin or by back-flooding upstream from an
obstruction such as large woody debris, boulders,
root wads, etc. - usually micro-habitat

Trenches or slot-like depressions formed usually in

bedrock channels in long linear shapes - usually
micro-habitat

Lateral scour around local obstructions such as wing
deflectors, boulders, individual logs, etc -~ usually
micro-habitat

RI¥FLE

- Water flows faster than surrounding stream area

- Water is shallower than surrounding stream (< 20 cm or
.6 ft in depth)

- Water surface is agitated relative to the surrounding
stream

- Water surface gradient is steeper than the surrounding
strean

There are

GLIDE

three types of riffles:

Low gradient: Water is shallow (< 20 cm or .6 ft
deep), water velocity is moderate at 20-50 cm/sec,
water surface gradient is less than 4% and water
flows mostly on gravel or cobble substrate.

Rapids: Water is swiftly flowing (> 50 cm/sec),
turbulence is considerable, water surface gradient

is greater than 4%, and substrate is mostly boulders
or cobbles.

Cascades: A series of steps or small waterfalls
associated with bedrock or boulders. There is
considerable water surface gradient, and small
plunge pools may be associated with the type.

- Too shallow to be a pool ( < 30 cm deep), and too slow
to be a run (< 20 cm/sec)

- Water surface gradient is nearly zero

- No pronounced turbulence on the water surface

- Substrate is typically gravel and cobble



As micro-habitat, glides usually occur at the downstreanm
transition between pools and riffles. As macro-habitat,
glides occur in long, low gradient stream reaches with stable
banks and no large flow obstructions.

iV. RUN

- Too deep to be a riffile (> 30 cm deep), and too fast to
be a pool (> 20 cm/sec)

- No pronounced water surface agitation

- The slope of the water surface is roughly parallel to the
overall stream reach gradient

- Substrate is typically gravel and cobble

As nmicro-habitat, runs usually occur at the downstream
transition between pools and riffles. As macro~habitat, runs
usually occur along the length of gradual channel
constrictions where deepening is not associated with bed scour
or bed depressions. '

V. POCKET WATERS

- An area of stream forming a series of small pools
surrounded by swiftly flowing water

- The small pools form behind boulders, rubble, or logs and
Create shallow habitats where fish feed and rest away
from faster waters surrounding the pockets

- Distinguished from riffles by the prevalence of small
pPools associated with the type
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