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Introduction

The Tualatin Basin Rapid Stream A ssessment Technique (RSAT) was devel oped to pro-
vide a concise and accurate watershed scal e assessment of stream health. This version of
the assessment was modified to meet the needs of the Watershed 2000 inventory. The
information gathered from the inventory is being used to address both Clean Water Act
and Endangered Species Act issues facing the Tualatin Basin.

The assessment represents an adapted version of Metropolitan Washington Council of
Government’s RSAT (1996), which was a synthesis of US Environmental Protection
Agency’s Rapid Bioassessment Protocols (Plafkin, et. al. 1989), the |zaak Walton League
and Save Our Streams stream survey techniques (Kellog, 1992), US Department of Agri-
culture Water Quality Indicators Guide: Surface Waters (Terrell and Perfetti, 1989),
together with input from ecology professionals with many years of local stream survey
experience.

RSAT has been intentionally designed to provide asimple, rapid reconnai ssance-level assessment
of stream quality conditions and potential enhancements that may improve stream health. Major

abiotic

and biotic factors which influence overall stream quality have been placed into the nine

following general RSAT evaluation categories.

Stream Flow Characterization

Stream Cross Section Characterization
Stream Channel Characterization
Water Quality

Physical In-Stream Habitat
Streamside Corridor Characterization

Ll
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1. Casual Observations of Biological Indicators
1. Project Opportunities
1. Culvertsand Stormwater Outfalls

The field protocols outlined in Section 11 provide further detail regarding the methods of
measurement and analysis of the categories noted above. Section |11 contains the data
sheets and supporting reference sheets needed to complete the RSAT’s. Section IV and V
contain plant community references and model project elements, respectively.

Assessment Qualifications

The assessment work should be performed by a professional trained in the field of hydrol-
ogy, soil science, geomorphology, botany, fish/macroinvertebrate biology, ecology or
other related science discipline.
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Tualatin Basin RSAT Field Protocols

The protocols described herein represent an attempt to provide both general guidance and
standardized procedures for "reading” the stream for tell-tale signs of overall quality and
level of impairment. In addition to calibrating and properly maintaining water quality
meters and other field equipment, it isimportant that RSAT survey team members cali-
brate their eyes by reviewing other sites in the watershed and cross-comparing eval uation
scores. Where more quantitative or intensive data is needed for study purposes (e.g., peb-
ble count for enumerating substrate particle size) RSAT may be modified to accept the
needed accommaodation(s).

The RSAT employs arigorous field evaluation protocol in which over 50 physical, chemi-
cal and biological parameters are measured. The RSAT transect includes the stream as
well as the adjacent stream buffer which consists of the riparian corridor and /or flood-
plain. The RSAT length representsinformation gathered up and downstream of the RSAT
transect, and was measured to be 2 x bankfull width at the transect x 10 feet. The findings
for the RSAT transect, along with the RSAT length are then linearly applied to the stream
reach where the riparian and geomorphic conditions are represented by the RSAT infor-
mation. Multiple RSATs must be gathered along the stream as the riparian and / or geo-
morphic conditions change, in order to adequately represent the stream being studied. All
the gathered information is transferred into a database and geographic information system
(GIS). All thelocations of field information collection are electronically logged by aglo-
bal positioning system (GPS), to allow for repeat analysis at the same location in the
future. The details of protocol elements are outlined in sections A-G.

A. Field Survey Preparation, Planning, and Data Organization

1. Field Work Timing
The assessment is best conducted between July and October, when stream
flows are low and channel characteristics are visible. If significant storms
occur over the course of the analysis, field work should be suspended until
the stream returns to “normal” low flow conditions.

2. In-House Preparation
Before heading out to the stream, the following preparatory map work and
planning is recommended:

a. Review existing watershed management plan, aeria photography, and
stream water quality data, if available.

b. ldentify the stream(s) to be studied and determine their RSAT nomen-
clature per Table 1. Assign anomenclature, if noneis available for the
stream. Check to ensure the abbreviation is not already being used by
another stream.
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Using aUS Geological Survey 7.5 minute series quadrangle topo-
graphic map, watershed plan map or equivalent, delineate the drainage
area at the furthest downstream point to be surveyed. Then using either
aplanimeter, dot grid, or geographic information system (GIS) calcu-
late the associated drainage area;

Determine the general watershed land use(s) and approximate overall
imperviousness level for the survey area using, whenever available,
recent county/state zoning and land use maps or watershed plan infor-
mation;

Orient yourself with the RSAT definitions: Transects are the sampling
locations perpendicular to the stream and extend out to the outer flood-
plain or buffer area. RSAT length isthe sampling areaaong the stream,
upstream and downstream of the transect station with the extent based
on the channel width x 10 feet. Sreamreach isthe geomorphically
and ecologically discrete unit along the stream in which the RSAT
transect and length datais applied (Figure 1).

Pencil-in and number the proposed RSAT transect onto a suitable topo-
graphic base map. RSAT transects should be spaced in order to ade-
guately represent changes in the stream reach’s geomorphic and
ecologic condition. Note the extent of the transect which is 200 feet
outward from either side of the riparian area or its floodplain, which-
ever isgreater. The exact location should be modified based on field
observations. Temporarily number the RSAT’s in an upstream-down-
stream order. Note that property access may dictate a change in the
numbering pattern based on availability.

The average stream gradient for the proposed survey segment should
be determined directly from the topographic base map(s) and eventu-
ally noted / confirmed on the data sheet. Gradient is calculated by
dividing the elevation difference between the start and end points by
the total stream segment length to be surveyed.

Consult site access maps DAILY to determine properties where access
has been denied. Review your RSAT transects, and modify them to
accommodate access considerations. Contact property owners request-
ing confirmation prior to accessing their property. Areas inside the
urban growth boundary may be accessed along local sanitary ease-
ments. IN AREAS OUTSIDE THE URBAN GROWTH BOUND-
ARY, DO NOT ACCESS PROPERTIES THAT HAVE DENIED OR
UNKNOWN ACCESS.
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Figure 1 - RSAT Measurements
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Table 1 Stream Nomenclature

Fanno Basin
Ash—AS

Ball —-BL

Derry Dell —-DD
Fanno Lower - FL
Fanno Middle— FM
Fanno Upper — FU
Hiteon — HN
Krueger — KR
Pendelton — PN
Red Rock — RR
Summer — SM
Slyvan - SV
Vermont —VT
Woods - WD

Rock Creek Basin
Abbey —AB

Beaverton Upper —BVU
Beaverton Lower - BVL
Bethany Lake Trib —BLT
Bronson — BR
Bannister- BRT

Cedar Mill - CM
Dawson-DN

Golf —GF

Hall —HL

Holcolmb - HC

Johnson North —JN
Johnson South —JS
Reedville— RV

Rock Lower — RL

Rock Middle— RM
Rock Upper —RU
Turner - TR

Willow North Fork-WN
Willow South Fork — WS

Tualatin Tribs
Butternut — BN
Gordon—-GN
Cross—CR

South County
Saum — SA
Nyberg — NG
South Rock — SR
Chicken—CN
Cedar - CD

Central County
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Helvetia— HV

Mckay Trib West -MKW
Gales- GS

Dairy — DY

Glencoe Swale— GC
Council — CL

Storey — ST
Wiable-WB
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Field Preparation
Prior to conducting the field work, the following preparation is recommended:

a. Determinethe intended length of stream to be surveyed per day. Note that

thiswill be difficult with highly variable site conditions.

. Notify fellow workers of your location and expected return. Carry acell

phone and provide the phone number to staff awaiting your return.

. Gather al necessary equipment including:

tape measure

survey rod

data sheets, reference sheets and pencils
densiometer

GPS unit

Water quality probe and calibration materials
water quality sample bottles and label marker
cork

viewing tube

hip or chest waders/ field vest

digital camera

pocket knife

flagging

preparation and access maps

aerial photo

Familiarize yourself with the data sheet and reference sheets. Note that
when left and right side parameters are to be recorded separately, left and
right are defined as the examiner faces downstream. Digital photographic
information of the RSAT transect is catalogued so as to provide a perma-
nent historical referencefor areassurveyed. The photo isto betakeninthe
downstream direction, framing in both banks of the stream and capturing as
many of the landscape features as possible.

Familiarize yourself with the global positioning system (GPS) you are to
use to log the transect locations, presence of stormwater outfalls, culverts,
fish barriers, project enhancement opportunities, and other noteworthy
observations. The accuracy of the GPS shall be within 1 meter. Be sure
triangulation and point recording occurs before moving on to the next loca-
tion. Inthe event of tree canopy that impairs the GPS, move to a clearing
and note the offset on the unit or on the data sheet as appropriate.

Familiarize yourself with the water quality probe to be used. Calibrate the
instrament as needed to get accurate pH, dissolved oxygen, conductivity,
and temperature readings.
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4, Data Organization
Upon return from the field, the data and GPS points should be downloaded
into the Excel or other database, and GI S layers accordingly.

Creation of RSAT GISlayer

1 Field crews used MC GPS units from Corvallis Microtech.

2. Field crews stood on the spot where they were conducting data collection for the RSAT and took a
GPSreading. They collected point data on regular intervals. A unique ID was assigned to each RSAT col-
lection areawhile in the field.

3. The data was downloaded from GPS onto computers on aweekly basis. Converted GPS datainto
point theme shapefile using ArcView.
4, Ecological data collected at each RSAT point was entered into a spreadsheet. This datawas joined

to the point theme of RSAT locations by it's unique ID.
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A. Sream Flow Characterization

Information on stream flow is often available in watershed plans or their associated tech-
nical appendices. Stream gage information is aso available from the Washington County
Water Master or USGS. If stream flow gage or modeling information is not available for
the area, the following procedures for estimating velocity and volume are provided below.

Under the RSAT procedure, baseflow discharge is estimated in the vicinity of the furthest
downstream transect station using the Embody Float Method (Embody, 1929). Selection
of astream areawhich hasrelatively uniform cross-section, bed material size and velocity/
depth characteristicsis critical to achieving consistent results. Field measurements of both
velocity and rate of flow are made as follows:

Velocity
L ocate two points four feet apart (or any convenient distance) and mark both the upstream
and downstream ends with arock or some other convenient object. Using asmall, round
cork float record the time it takes for the float to drift between the two points. Repeat this
three times, making sure that representative velocity areas are floated. Record the average
time. Calculate the number of feet traveled per second by dividing the average timein
seconds into the distance travel ed.

Volume of Flow/Discharge
The following formulais used to cal culate discharge:

R =WDaL
T

Where: R = volume of flow in cubic feet per second (cfs);
W = average wetted perimeter of stream in feet;
D = average stream depth in feet;
= roughness coefficient — smooth sandy bottom = 0.9, rough rocky bottom=0.8;
L =length of stream floated; and
T =timein secondsfor float to travel the measured distance.

When properly applied the preceding method yields consistent results. However, a
word of caution is warranted. Flows generated by the Embody Float Method are gen-
erally consistently higher than those obtained from either aflow meter or aVV-notch
broad-crested weir. Velocity measurements may be difficult in some reaches due to
lack of water or water movement during the summer months. When thereiswater, but
no flow, mark a zero (0) on the sheet. When no water is present mark four nines
(9999) on the data sheet.
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C. Stream Cross Section Characterization

Cross section information is recorded at a transect perpendicular to the stream. Asseenin
Figure 2, eight different parameters are measured at each RSAT transect. Because the
associated data provides the requisite baseline for both planning-level analyses of general
channel morphology and hydrologic conditions, it is imperative that a representative
transect location be selected where possible. A brief description of how each cross-sec-
tional parameter is measured or recorded, and their general relevanceis provided in the
following section. Note, all channel morphology parameters are measured to the nearest
tenth of afoot.

Bankfull Width

Bankfull width is measured from left bank to right bank at a height determined by
the high water mark, which is distinguished by a break in the general slope of the
bank or general lack of vegetation along the bank. M easure from top of bank to top
of bank when bankfull height is equivalent to overbank height. In order to mini-
mize potential measuring error the tape measure is both held level and pulled taut.
Bankfull width providesinsight into the relative volume of discharge associated
with large bankfull storm event (i.e., approximately 1.1-1.5-year frequency storm).

Bed Width
Bed width is measured from toe of left bank to toe of right bank across the channel
and is generally marked by the lowest noticeable break in slope of the bank; it will
include part or all of the active channel area. This parameter providesinsight into
the relative volume of discharge from smaller, more frequent storm events (i.e.,
generaly < 1-year frequency storm).

Wetted Width
Wetted width is the portion of the channel which contains flowing water and is
measured from water edge to water edge along the transect. When compared with
bottom channel width, wetted width provides insight into both level of stream
channel widening and existing physical aquatic habitat.

Aver age Wetted Width/Depth
Average wetted width / depth is the water depth of wetted channel at RSAT
transect. A minimum of three measurements should be taken. This parameter is
used in the calculation of water volume at the time of the survey.

Maximum Bankfull Depth
Maximum bankfull depth is measured from the thalweg of the channel (the deepest
point across the channel) to the height of bankfull width. Thisis an indication of
water depth during the average high water flow event.

Over Bank Height
Overbank height is measured from stream water surface to the top of each bank.
This measurement is performed separately for each bank. Note that the bankfull
and overbank height may be difficult to assess where the stream channle is part of
aswale or wetland.
Rapid Stream Assessment Technique



Bankfull Height
Bankfull height is measured vertically from stream water surface to bankfull width
height. This measurement provides insight into the approximate extent of stream
channel downcutting. Note, bankfull depth is measured from below the water sur-
face and bankfull height from the water surface.

Bank Angle Ratio
Bank angleratio isameasure of the horizontal to vertical measurement of the
stream bank. It is recorded as aratio such as 3H:1V on the data sheet or may be
converted to a percentage such as 33%. Recorded separately for each bank, thisis
ameasurement of the relative steepness of the bank.

Figure 2: RSAT Transect Channel Measurements
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Stream Channel Characterization

Thetotal length of stream to be included for measurement and estimation of the RSAT
parameters at each transect is defined as the RSAT length. RSAT length is determined by
the formula 10 feet x Bankfull Width x 2. For example, in atransect with a bankfull width
of 10 feet, the RSAT length is, 10x10x2, or 200 feet.

Valley Profile

Valley profileis ageneralized landscape scal e parameter that examines the stream
channel valley in a cross-sectional view. The four profile options are; U-shaped
valley, V-shaped valley, ponded or floodplain.

Reach Channel Gradient

Reach Channel gradient is measured at three points over the RSAT length using a
survey scope and rod or clinometer. Measure the change in elevation with the rod
being placed in the thalweg, but not in overly deep pools (greater than twice the
average depth of the stream) or shallow riffles. Gradient may also be determined
viatopographic mapping if detailed stream survey cross sections are being con-
ducted (in the case of all FEMA study areas).

Bank Material

Bank material is the soil type of the stream bank. Along the RSAT length of each
transect, the general soil texture of material located in the lower one-third of each
bank is classified by general soil type. The following three general classes are
used; silt, clay, bedrock, other impermeable material.

Depending on the degree of homogeneity of the bank material, more than one sam-
ple may need to be examined. The general classis then recorded on the survey
form. Bank material information is used for: 1.) quick screening of the relative
potential erodibility of the stream bank network and 2.) providing insight into both
potential in-channel sources of sandy material and possible future susceptibility to
high embeddedness levels.

Bank Stability and Undercut Banks

Bank stability is a percentage measure of the erosion along a stream bank. Within
the designated RSAT length both right and left banks are carefully examined for
signs of bank instability. Signs of instability such as bank sloughing/slumping,
recently exposed non-woody tree roots (e.g., fine hair-like roots and or smaller lat-
eral roots measuring less than 0.5 inch in diameter), the general absence of any
vegetation within the lower one-third portion of the bank, recent tree falls, etc. are
noted. After the percent of unstable area for each bank has been determined it is
recorded along with the average percent of undercut bank area.

Bed Downcutting

Bed downcutting is a measure of erosion occurinning in the channel bed. Asthe

RSAT length is walked, note evidence of major channel downcutting or bed degra-

dation. Again, average bank heights provide a good approximate indication for
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most streams. Other reliable indicators include the presence of nickpoints and
exposed concrete footers for retaining walls, weirs, culverts and other man-made
instream structures. In urban streams, the presence of exposed sewer lines provide
agood measure of channel degradation. Note the number of sewer lines or other
normally buried utility lines observed and record on the stream survey form.
Determine the percentage of the RSAT length that is experiencing downcutting.

Dominant Bed Material

The dominant size class of material found in the bed of the stream is classified in
accordance with the textural characteristics described in Table 2. Depending on the
degree of homogeneity of the bed material, more than one sample may need to be
examined along the RSAT length. The dominant textural classis then recorded on
the survey form. Do not confuse deposition material with bed material. In areas of
active sediment deposition the actual bed may be buried by more recent deposits.
In low gradient streams, where the levels of deposition make it impossible to deter-
mine the bed material, the deposition material isthe bed material.

For aguatic habitat, the ideal riffle substrate composition is (in descending order) a
cobble, gravel, rubble, boulder mix with little sand.

Table 2. General RSAT Substrate Size Classes (modified from Wentworth, 1962)

Class (Abbre- Particle Size Range Particle Size Range

viation) Mm inches

Boulder (B) >305 >12

Rubble (R) 256-305 10-12

Cobble (Cb) 64-256 2.5-10

Gravel(G) 2-64 0.1-2.5
Sand(S) 0.062-2 <0.1
Clay(C) <.062

Deposition Material
Deposition material is the sediment type that deposits in the pools and benches of
the stream. In areas of active sediment deposition, dominant substrate material is
broadly classed as silt, sand, gravel, or none. The presence of the dominant mate-
rial isrecorded and the average depth of deposition is recorded to the nearest 0.1
foot. The percentage of the RSAT length with significant depositional material
(.25 foot and greater) is also noted on the data sheet.
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Embeddedness (Per cent fines)

Embeddednessis generally defined as the degree to which sand and silt (fines) sur-
round or cover the larger gravel, cobble and boulder-sized material in riffle areas.
The embeddedness measurement shall occur at a representative riffle within the
RSAT length. Mark N/A if the RSAT length does not contain any riffles.

The percentage of fines occupying the interstitial spaces between cobble, gravel,
rubble and boulder-sized materia is visually estimated with the aid of a viewing
tube. Figure 3 has been included to illustrate the four general percent embedded-
ness ranges/categories used in RSAT. The imaginary quadrants depicted in Figure
3 may be used as a handy reference aid in first gauging the general embeddedness
range. Next, and only after closer examination, the level of embeddednessis esti-
mated to the nearest 5 percent.

Ten viewing tube readings are taken at the representative riffle and the subsamples
are averaged and the mean recorded on the stream survey form. In order to avoid
both undesirable clouding of the water and potential substrate disturbance, it isrec-
ommended that measurements begin at the downstream end of the riffle and pro-
ceed in both alateral and upstream direction (e.g., z-like pattern).

Two sizes of viewing tubes, each with awhite surfaced interior are recommended:
a.) for shallow riffles measuring less than six inches deep —a minimum 10-inch
long tube with asix-inch internal diameter, and b.) for riffles over six inches deep -
astandard, white five-gallon plastic bucket with both the bottom-end cut out and a
small siphoning notch cut into the bottom edge.
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Figure 3: Riffle Substrate Embeddedness

=109 -30%

Excellent (0-25%) Good (25-509%)
Frame 3 *  Frame 4

B0 -50%
Fair (50-7T5%) Poor (>75%)

s
Eaa=f

= sand/silt-sized matenal (fines)

' Bolded number below each frame is arcal percentage of fines surrounding larger bed materials: imaginary
quadrants labelled A. B, C. D used as handy reference mid

D. Water Quality

Substrate Fouling

Substrate fouling is defined as the percentage of the underside surface area of a
cobble-sized stone (or larger), woody debris or other object lying free on the stre-
ambed, which is coated with biological film or growth. Substrate fouling level is
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determined at one representaive riffle or area where fouling is occurring along the
RSAT length by turning over and visually examining the underside of 10 appropri-
ately sized rocks, small woody debris, or other material found in the stream. The
recommended procedureisto first visually divide the underside surface of each
object into four equally spaced quadrants. Within each quadrant the observer men-
tally notesthe areal extent of biofilm coverage to the nearest 5 percent. Each quad-
rant is examined in similar fashion, with the sum percentage of the four quadrants
used to assign an average overall substrate level percentage to the individual
object. The same procedure is then repeated for each of the 9 remaining objects.
After al 10 objects have been examined the mean substrate fouling level (for the
10 subsamples) is recorded. Representative substrate fouling levels as determined
by the preceding method areillustrated in Figure 4.

Substrate fouling provides a qualitative indirect measure of chronic nutrient (pri-
marily nitrogen) and organic carbon loadingsin a stream. In relatively clean
streams substrate fouling levels are normally on the order of 10 percent or less
(Galli, 1995).

Water Quality Meter Readings, Color and Odor
The following nine parameters are measured at every RSAT transect: air tempera-
ture, water temperature, dissolved oxygen (DO) percent saturation and parts per
million (PPM), conductivity, pH, water color and odor. A multi-parameter water
quality meter is used to measure dissolved oxygen, conductivity and pH. The
meter isto be maintained, calibrated and used in the field in accordance with the
manufacturer’s instructions in order to ensure data accuracy and consistency
between field teams. Water color and odor are described according to the general
terminology presented in Tables 3 and 4. Water quality information is available for
representative streams in the Basin. Contact DEQ or Clean Water Services for
background information, as needed.

Presence of Algae
The presence or absence of algae in the RSAT length is based on visual observa-
tion. If algae is present the relative abundance is recorded as: isolated occurrences
(on the edges, <20% coverage over the length), moderately abundant (bloomsin
small to mid size patches covering 21-50% of the length) , or abundant (large
blooms covering >50% of the length).

Rapid Stream Assessment Technique



Figure 4. Substrate Fouling

-5 . . -15%
Excellent (0-109:) . " Good (11-20%)
Frame 3 Frame 4

3585 - 70 %
Fair (X1-50%) Poor (=50%)

= bicfilm area (i.¢., coating on underside of stone associated with growth of bacteria, fungi, slime
molds or combinations thereof),

| Bolded number below each frame is percent subsirate fouling: imaginary quadrants labelled A, B, C, D used a5
handy reference aid.
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Table 3. List of RSAT Water Clarity and Color Terms

Clarity/Color

General Description

1. Clear

Smaller objects lying on streambed in deeper pool areas (i.e., > 3 feet
deep) clearly visible.

2. Slightly Off-Color

Water has slight yellow, brown or greenish hue. Visibility of smaller
objectslying on streambed in deeper pool areas are partially obscured.
Larger objects still visible.

3. Off-Color/Turbid

Visibility into water columnisnil. Generally attributableto high levels
of light scattering/reflecting particles in water column such as clays,
algae, etc.

4. Teaor Coffee

Self-describing. Generally associated with tannic and fulvic acids
from decomposition of leaves or other organic material. More com-
mon during fall-winter seasons. May sometimes be associated with
seasonal growths of certain algae on streambed.

5. Bright Green Most likely source is antifreeze. Note, uranine dyeis (bright green) an
additive in antifreeze.
6. Green Fibrous, slime layers with visible air bubbles may indicate an algae

bloom brought on by excess nutrients. The most frequent cause is
improper fertilizer or manure storage and/or application.

7. Yellow-Brown,
Sudsy

Suds normally observed in slower eddy areas. Origins may be treeres-
ins, gums and/or pollen.

8. Red-Orange

Filmy deposits along the edge of the stream and bed often associated
with greasy rainbow appearance of iron-oxidizing bacteria (which are
generally naturally occurring).

9. White, Cloudy

If there are no identifiable solids or odor, it islikely that this problem
isrun-off from cement cutting or washing activities associated with
roadway construction.

10. White, Sudsy

Usually associated with home car washing, or other detergent dis-
charge. Most car washes recycle their wash water and have discharge
permits with established limits. Note, car wash discharges will nor-
mally have waxy smell.
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11. Light to Dark Strong fetid odor indicates possible sewage overflow or exfiltration.
Gray Sewer trunk lines and manholes follow stream valleys to treatment
plants and may occasionally leak or overflow with time or during cer-
tain large stormflow conditions. Note, sewage fungus growth on rocks
in stream provides additional evidence.

12. Brown Probable discharge of sediment-laden water.

13. Yellow-Brown Greasy petroleum smelling material that clumps together islikely to
be Number 2 fuel oil.

14. Rainbow Sheen Qilswhich coal esce together when disturbed indicate a petroleum dis-
charge.

Table 4. List of RSAT Odor Terms

Term Descriptors
1. None no smell
2. Organic earthy, soil
3. Chlorinated bleach, chorine
4. Petroleum Gas, oil
5. Antifreeze sickly sweet
6. Sulfurous rotten eggs
7. Sewerage Foul
8. Other

Water Quality Sampling

In RSAT lengths, where one or more of the water quality parameters, or best pro-
fessional judgement, suggests problems within the water quality beyond normal
urbanization effects, it may be appropriate to collect a water sample and submit it
to the CWS Water Quality Laboratory for further analysis. If samples are collected
they should be noted on the survey and the coordinates GPS located. Samples
should be collected in clean, Chem-certified bottles. The bottles should be clearly
labeled with the RSAT number, a description of the sampling location, and the
parameters which they are to test for (ie oil and grease, sewerage, bacteria, etc).
Keep samples cold at 4 degrees Celsius and delivered to the lab within 8 hours of
collection.
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D. Physical In-Stream Habitat

Riffle Substrate M aterial
In RSAT lengths containing riffles, the riffle areais surveyed and the percent cob-
ble substrate is visually determined. The average riffle depth (in inches) is also
recorded.

For aquatic habitat, the ideal riffle substrate composition is (in descending order) a
cobble, gravel, rubble, boulder mix with little sand. In general, as the amount of
sand increases, habitat conditions for both macroinvertebrates and for fish spawn-
ing and incubation decline. Note, fair to poor conditions are generally present
when sandy material appearsin one of the first three particle size lots recorded on
the stream survey form.

Riffle/Pool/Glide Ratio

Estimate the percent coverage of riffle, pool and glide habitat over the RSAT
length. The ratio provides arelative measure as to the general mix of instream fish
habitat present. In addition, the number of riffles and pools present are each
counted.

Large Wood or Log Jam Presence

For each RSAT length evaluate the presence of large wood (LW) and/or log jams.
Large wood consists of trees 6 inches in diameter and greater, and of adequate
length and size to remain in the vicinity of its current placement, except in large
storm events (localized mobility). In areas of abundant LW these large storm
events can create log jams within the stream channel. The greater the amount of
LW or log jams, typically the more habitat complexity in the Tualatin River Basin.
The number of LW is recorded independent of the number of log jams.

D. Sreamside Corridor Characterization

The following field methods are for determining the overall condition of the streamside
habitat. The analysis does not replace the requirement for completing the vegetated corri-
dor condition assessment per CWS's Design and Construction Standards.

1. Streamside Condition

Buffer Width
At each RSAT transect the streamside buffer width along the left and right bank are visu-
ally estimated. The streamside buffer isthe zone that actively influences and is influenced
by the stream hydrology and geomorphology; it typically extends atree height beyond the
meander zone of the stream in lower gradient streams and may extend 1-2 tree height
potentialsin mid and upper gradient reaches. Buffer widths are averaged over the RSAT
length and recorded on the survey form to the nearest 5 feet. This existing buffer estimate
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should not be confused with or interpreted as satisfying or meeting the vegetated corridor
requirement per CWS's Design and Construction Standards.

Vegetative Srata Complexity
At each RSAT transect, visually estimate the dominant vegetation (species cover-
ing greater than 5% area) along each bank and record on the survey form. Percent
tree, shrub, groundcover and non-native/invasive cover are each estimated as if
viewed from above, on a scale from 0 to 100 percent. Under this system total veg-
etative cover could theoretically be as high as 300 percent, if tree, shrub and
groundcover are each estimated to be 100 percent. Use a 10-foot radius plot for
herbs (non-woody vegetation), and a 30-foot radius plot for woody vegetation.

Tree Canopy

Use a spherical densiometer or a hand-held, 50 square plexiglass grid or equiv-
alent to determine tree canopy cover. Measurements are taken from the center
of the stream channel and are the average of 4 readings, one each from the four
cardinal directions. Canopy coverage is recorded on the survey form to the
nearest 5 percent. Note: an eyeball method may be substituted after having cal-
ibrated one's eyes with one of the preceding instruments. Also, it isrecognized
that canopy coverage estimates made during late fall, winter and early spring
are less accurate and require considerably more effort. During these periods,
close attention to riparian vegetation species composition, height, branching
patterns and density, etc. is essential to making reasonable estimates.

Plant Community

Document the dominant plant community within the streamside buffer for left
and right banks. The *dominated by invasives’ category isfor plant communi-
ties that do not meet the general character of the categories provided. The
completelist of thesetypical plant communitiesisincluded in Section V. The
plant community types common to the Tualatin Basin include;

Mixed Riparian Forest Headwater Forest Upland Forest
Forested Wetland Shrub/Scrub Wet Meadow
Emergent Marsh Dominated by invasives Developed

Other (describe)

L arge Wood Recruitment Potential
A qualitative rating of the ability of the existing streamside buffer areato sup-
ply large wood into the stream system within aten year time frame. The analy-
sis should take into account the ability of the riparian areato maintain itself in
light of adjacent land use management. Large wood recruitment potential is
recorded as follows:

High Significant quantities of mature material, evidence of
recruitment in-channel aready, regeneration in riparian
zone occurring.
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Medium Scattered mature trees, minimal evidence of recruitment in
channel, regeneration in riparian zone present

Low Immature riparian vegetation, no recruitment evident, little
to no regeneration in the riparian zone.
None No trees present.

1. Active Floodplain Width and Plant Community

In areas where floodplain is present, itstotal width outside of the measured
as part of the streamside area. The floodplain to the left and right of the
stream, isrecorded (see Figure 5). In addition, asin streamside areas, the
dominant plant community of the floodplain is identified. In the medium
and high gradient reaches of a stream, aswell asin highly urbanized aress,
active floodplains are not common.

1. Outer Buffer Width and Plant Community

The outer buffer beginsjust outside of the streamside areas or outside the
floodplain, when present (see Figure 5). The outer buffer represents the
dominant plant community separating the stream/floodplain from adjacent
landscapes or development. As with the floodplain and streamside areas,
the width of the community is estimated and the dominant plant commu-
nity isrecorded for both sides of the stream. The general landscape charac-
ter immediately adjacent to the outer buffer is also recorded as either:
residential, commercial/industrial, agricultural, or undevel oped.

Figure 5. Buffer Measurement
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Casual Observations of Biological Indicators

Due to the need to move quickly through the stream system, a detailed study of biological
indicatorsis not included in the RSAT. However, the RSAT does document in-stream and
riparian habitat, and the species likely to utilize such habitat can be inferred from other
more detailed scientific studies. The RSAT employs a casual observation of species, or
evidence of their presence, including their habitat and numbers. The scientists may not be
present at the stream at the appropriate times to document the full use by a diversity of
Species.

M acroinvertebrates

Macroinvertebrates are generally defined as animals without backbones that are
large enough to be retained on aU.S. standard No. 3 sieve, 0.595 mm openings.
Benthic macroinvertebrates have long been used for biological monitoring pur-
poses because they are a ubiquitous diverse group of sedentary and relatively long-
lived species, which often respond predictably to human watershed perturbations.
Importantly, a stream’s biological community normally responds to and is reflec-
tive of prevailing water quality and physical habitat conditions.

As part of the RSAT evaluations, a screening level biosurvey of the stream’sriffle
or large wood macroinvertebrate community is performed. The primary purpose of
the biosurvey isto characterize macroinvertebrate community composition and
relative abundance of major representative taxonomic groups, so as to shed addi-
tional light on overall stream quality/level of impairment.

The standard RSAT macroinvertebrate sampling protocol involves turning over 10
cobble-size stones (or larger). Macroinvertebrate identification is done at each rif-
fle transect site via visual examination. Individuals are identified to taxonomic
order (relative to the ability of the examiner) and recorded on the survey form.

Fish and Crayfish

The presence of fish and crayfish in the stream reach is based on visual observa-
tion of species and relative abundance observed during the course of the survey.
Walking carefully streamside, and before conducting the macroinvertebrate sam-
pling, islikely to yield more accurate results. If specific species are identified, note
them at the bottom of the RSAT form along with the number of individuals
observed.

Birdsand other Wildlife Evidence
The presence of birds and other wildlife is based on visual observation of species and rel-
ative abundance observed during the course of the survey. Pay special attention to bird and
wildlife presence while walking the stream reach; this will allow for a more accurate cen-
sus. Observations of scat, tracks or burrows should also be noted. If possible, birds and
other wildlife should be identified by scientific name (genus and species). Record an esti-
mate of the number of individuals of each species observed.
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Project Opportunities

The RSAT isdesigned to provide arapid determination of stream health. In areas where
the system islacking critical elements, identify the limiting factorsin the form of a project
enhancement opportunity. Thefollowingisalist of potential project elements, which are
further outlined in Section V. The project reaches are defined after the field work is com-
plete and may include several elements within one project reach.

Culvertsand Barriers
Culvert retrofit upstream / downstream
Culvert replacement
Obstruction / barrier removal

Channel Enhancement

Channel remeandering / pond reconfiguration
Oxbow / off-channel habitat creation

Gravel placement

Large wood placement

Bank Sabilization
Bioengineered bank stabilization
Rock placement

Vegetated Corridor Enhancement
Floodplain wetland enhancement
Streamside buffer enhancement
Outer buffer enhancement
Community tree planting

Preservation / Conservation
Acquisition / easement
Modification / removal of structures
Neighborhood education

Culverts/ Barriersand Stormwater Outfalls

During the course of the field investigation, scientists should GPS any culverts and storm-
water outfall encountered. Photos shall be taken in either direction as necessary to docu-
ment any problems.

Culvertsand Barriers

Investigators shall document the culvert identification, structure type, entrance zone
and treatment, exist zone, passage zone (in culvert), exist zone, barrier severity, culvert
treatment at exit, and overall culvert condition.
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Stormwater Outfalls
Investigators shall document the stormwater identification, outfall size, condition, and
adjacent land use. Notes regarding any flow, odor or other information shall also be
collected.
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Watersheds 2000 RSAT Cheat Sheets

Data Sheets and Reference Field Sheets

GPS Data Callection Options:

= RSAT point « culbvart point = gutfall point * misc. point (photos) * misc, Ene * MiSC, atea
Stream Mame Codes:

Fanne Basin Rock Creek Basin Rock Lower - RL South Rock - SR
Ash = A5 Abbey - AB Rock hlddle - RM Chiclen = CN

Ball - BL Beaveron LUpper - Buy Reck Upper — R Cadar - CD

Darry Dell - DD Beaverton Lower - BVL Tumer - TR Gales - G5

Fanno Lower - FL
Fanno Middle - FM
Fanno Upper = FU

Hitegn = HN
Krueger - KR
Pendafion — PN
Red Rock — R
Summer = 5M
Shyvan = 5V
Vermant = VT
Woods = WD

Bethany Lake Trib = BLT
Bronson - BR
Bannester- BRT
Cedar Ml - CM
Dawson - DN

Goif = GF

Haill - HL

Holcolmb - HC
Johnson Naorth = JN
Johnson South = J5S
Roadwlle = R

YWillorr Norh Forko=wWh

Willow South Fork = WS

Tualatin Tribs
Butternut = BN
Gordon = GN

Cross - CR

South County

Saum = M

Nyberg - NG

Central County
Dairy = DY

Council = CL

McKay — MK

Glencoe Swale = GO
Helvald - HJ

Storey - 5T

Mckay Trb West-MIW
Wiable = WB

Suggesied nomenclature; for examgpbe, on the main stem of Nyberg RSAT #5 would nen: NG, NGOZ, NGO . On the 1% trib
encountared: NGT101, NGT102,,,, on the 2™ trib: NGT201, NGT202. .. Culvers as encounterad: NGCO, NGCOZ... sic.
Stommwater Outfalls as encounlered: NGS01, NGSD2, ete... (Mosi imporfantly, be consisient and always use 3 umgue number! To
avoid dupiication nofe numbars used on Separale iracking sheed )

Plan View Sketch of Stream Corridor:
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Valley Profile of Riparian Corridor: Bank Angle Ratio:
121
U - sHArep

MoSTLY .
(Marp-u ;.r} 31

{ tas ey
HEPTWATERS)

N——— e

FLoopPL&in.
{Lovapnos )

. Riffle Substrate Embeddedness:

Frame | Frame Frame 1 Frame 4

= 1 =M% L S ]
Excellear (0-25%) G (25-50%) Fair {30-T55%) Poot (> 15%)
et ® sandfuile-used matenal (fnel)
* Bakded mumbes bl £50R Eme o anrsl prenesape o fingy Jong 13a gav bl b, IMATADY
queaddezen laballed A B C. D wetd 3 Bandy rerereade sl )
V. Substrate Fouling Levels:
Frame | Frame 2 Frama } Frame 4

-~ lE Bt &
A i= =& £ oA B
e i _,/ hY . - ~
. TR . 1;_::..
r

C i [ C o
1 o -
i -
e i
-5 ~15% ~25% Po-ur::-:-ﬁﬂl
Exceliont (0 0% G {10 20%:§ Fair (11 -50%)
= Eeadilm area (o e, coaming on wndcrds of 180ne nsonialed with geowih of bactena, fung). thime
mphds o Comingisgng thereol)
* obded sumber bebow enh riemg o prrcand subim e foulag amaginay quasdsse labsiled A8, C. Dused in
Page 2of 4  Raedyreicicece ad August 2000 - Final

Rapid Stream Assessment Technique



Water Clarity and Color Terms:

Table 6. List of RSAT Water Clarity and Color Terms
{modified from P.G. County Health Depa, 1993)

ClariipCoeler Coenersd [esoription = _ T
1 Clear Smaller obygecis lyng on soeambed n deaper pool areas (e, = 3 leon deepd cleasly
wiilsle:
1. Shyghily OIT-Color Wascr haz ghghs yeliow, brown oo grocen® bee,  Viabshey of pmaller objgcts lyeng,
- on iqaebed in deepes pool e sec purially cbsowed. Largo obgedis will visdbile
1 O Coloo/Turbed Vissbaliry into water codimn is nil. Genevally snmbatsbbe s bagh levels of kg
Ry scafienngre flecung panecies u waner cobimn such as clays, o 1
4. Tesed Colles Sell-deicrbug Cenerally aiissuied with e asd fulng sésds Breen
detoempeditzes of lawey or other cdgasue ratoral, Mane camensa dunng Dl wanier
seaisai. May i b d wiily I growity of coraan slgsc on
Jpeimbed -
3 DBnghs Gawes Mbost Whely source i3 sssilterse. Medr, wanant dye os (brght poen) sn sddiave
anuifieeze o
b Grees Fibsoad, slime lajyers soth viibile are babbles may shile an algae bloom boughl oa
by emceds matrienis, The rael Jregped il Ciit b amgeioped Fedtilubes oo mareaie slosage
b ] andorapplasion —
T Yellow. loew, Suids pormeally lricrved in ilewer eddy arexs. Ongass may be wee reisns, guen
iy juaderpelen ——
B Hed Ovsngs Fibmy depaaais along the eilpr ol v aecam and Bod olwn s wivd wilh pigasy
tninbow sppearasis of won-ouidamy bediora (whath arg gencrally nabaaliy
B srumng) — ——
4. Wi, Claudy I there ade o wieaifiable sodeds of odior, i it bikely thar this poobdem o rus ofl 1o

deme doflmg ol waidsng sctiviteed dnsadisied with isadwiy comatrutinm

6 Whie, Sudiy Uiy Jisesciaird with bome c a1 washing. o0 other deicnpesd dischape Mo ©an
wanhat recycle che wash waser sndl have discharpe permsts will encsblishad bt

Moae, car wash duchanpes will nommlily have wasy wmell oL

10, Ligha o Diark Goray Swong fend odos mdseaies poiniblde dewage overflow of eafiliramsn. Sewer runk
lumcs il mosdsoled (odiow seam valke i o Weatngsl planis sod moy eccrisonslly
leak of averflow wilk s o4 duning cemun lage normilve comsdinieng ete

| eewape ungus geewth on roths n peam provedes sdduicasl evidenee

12 Bagwn | Probable discharge of pedamens dnden waser LI T

13 Yellow rows Gireaiy prooleum smellng mancrial i ¢ lumps iopether 1 bikely 10 be Numbr I fucl
il

14 Kambew Sheon Ouls which ¢eabrisy wpethes when dinsbed wdieaie § preslpem dichasgs
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Plant Communities Species List:

Riparian Forest

Hamve rod gder (Aloey rubra) aadfer Oregos aab (Fruusus |aufolia) e
e Pawihome (Credsegus douglasial, or Sack ooboawood  [Pogulus
Baliamilers) ryplcally doednae B cRRopy, =1 an wndorncry of Ll

Wel Meadow

Lﬂ“ﬂlmﬂhhm-ﬂmmﬂmm
Basio il euim The pradies e domisand by Wied  Bagrass
mﬂﬂumhwmhﬁﬁﬂ:mamhl:mnmm
inchaling m [Etmlull w}. monna  (Mose app).  Willumens

aaifala), v maple (Ao drensior) mod-ose Gogwnnd [Cornus sencea),
ulmonheTy (Rubus specrabilis], sorwberry (Symphomnougo Gooesotiling,
i nery bemute (Monols porfollics), ssd ioressn viols [(Viols glabelly). bn weas
Wit Opemagl in the Cesopy, wille spocies (Salin sppd and Desaglat speres
i Sperea douglasiil ane Bkely o b fnesd

Mog-aane eed Caseryprues  (Phalens  eendicscea) wnd  Mimslayas
blackEarTy (Rwbus dsockor) typcally domansie the uadrbory of mpagian
foreses i & resuln af  previous s bance.

Emorgent Marsh

Thabds wesllisdd oOALKIE § ¥ifary of Bafive gradi, wedpe, Rad Al gecie Uhal
cflen form Smisc] patcha of tonck Based o0 G &flort waser lovels, Mave
Apoces foand 0 manh Ueas nchede: oweyung suike-rash  (Eeodhans
macrauceys), camuil (Typhe lasfolis), smell feieed bubrush (Sorpus
mTCCanEak). wapsio (Sagicens laofolla), senod-Me sedgo 1(."'|'pu'ul-
ErsLARuR), BOMoEemn Belrush  (Scinpus ol 3, g
ISparganiue  culyraE),  wale
Amencan brocklime (Veronica amescanal,
srmanodn), Americas waler plascus [Alsomy plasiigo-spaises], nadding
beggarcck (Bidens b Wememn T
Acmorran dogn grass (Baecio S it 2zl
eiffudas). mmuwg mmm amad WEIET FEgime
Aeerenine wiere thess peaies will peria

The mapr mosesalve g el Secancnd O Whallow Wekl of fu sl
Ty 18 feod CRARSY FTAL (PRalars snendinaces).

Forested Wetland

A mixDae of weiland and upland Species Wy OCOUT BB FHS OOITMEETY,
depencing o8 subls Chusgped en Wopography. Thygecal gpecssl ictuds Oregon
il [Frausd Lafols) Puifc mobark (Phylocanul Cfstaus), rd-omer
dogeood [Comus  srices) dough exge (Caren Obsupia], ety
Symphoncupes albugh, oo Wy (Verumum califomicum), imall bodsraw
(Al weiiem ). By Oovedt (Clayionia abenda) minmm leduce (Moaie
jperfolians) esd dewberry (Rubug wrsinus)  Us sbgraly @ner wress of @
wrtland spocies, mch st Doweys sadge (Carcs doweyana), vine mapde (oo
aianamh wrviebaTy (Amclsachier  alolfdia ovael-baded  vibsamum
(Wibursum clipticum), Onepon wiete Gk {Quencus gamyannal and Fuofic
yre (Tumas brevi folin) may e pressst

Marative e threiteniag i seland S nchoads Rond Candrpiradd
Phadanis wnd B blackberry (Rubeas @woloe),  Species
s ohil Wl tad Nype (bl @wonadd ool b weechad b e siapag moile (Ui
Al and Woilorn wasor heodock (Cloula domglassi).

Headwater Forest

A miznere of weolsd and upland peciel Ay OO W RGOSRy,
depoaling of WpoErsphy and drunage charscterisucs.  Typucal safive
species Inchode Westens red coder (Thugs plicats), Westers hemloex (Teugs
reteraphiyBil fhd abdor (Adous rebral, viee magle |Acer oroinaoum), ned
elderteary  [Sambuda  redomods).  salmwosberry  (Rubus  seeoukidizg
dimblebory (Rubus parvifona), sword fos (Polyssches 3 Ly

g (K Epp), Lurpe-leal
Awens lﬁlh.lﬂ wm fragrm  pogoomliossy  (Plagedocteye
fguranas), namoee-keal bhoe-eyed prud (Sinrischiue iahoense ), males sary
(W'pestus saguanifolia), comimon dow ningss {Dvramongis shegans), b Sy
st (Enyngium petsodasam),  These wedasds also coasain o varksy of
ative press. sodpt. aad rokh mecies, incheting one-nded sedpe (Cares
whilaictalig), douph sadge (Carex obnupes), eepang ipitorash (Bleochans
palasinia], mendeew badey [Hondhen hrach pustherum), Weslern massagriag
{Glycena cccidenialis), Amoncan wough prats (Bocemesses fymgachone,
Prniprates [Apoass Bppl, and gpreading nfoeh (Juncwl pacesal  Subale
ChAnges i WPOriQiy Amnd Wwilfr mpime Graamane whene ecs el will
Bl e O b B Ve BNl

Mosenative poCscs el Uwcaics s habels rype inchals mestow foocl
{Alopetanal prasomds], rewesl vermal grss (Asoianthen), med CasanyEriss
(Phalars sruscineces), velvelgrad (Holous lasans), Soch biocm (Cylisus
seoparies], ad tsxecd (Dipiacus: fallomam),

Daowg Fir Upland Forest
= & = Qak Upland Foresi
Upland woodiand species mike up s plant commusety, Typecal sauve
Fpecies ewhode Domsglan Or (Piosdotsuga mesmiesu], bug leal mapds {Adrm
Sacrophyiium], red alder (Alses rubra), vins muaple (AT crcinatum), baner
cherry  (Fruous omarganatal, beaked haselsst (Corylud cormula), cascars

Westers willum (Tnlum ovenen), Sclees's acal wpocicy Seomon
imilaciza spp), Fwond fem (Polymichum muaivem), Cascade Oregon grape
[Mahonis serensal, snd sanifrage species (Mosfly gpg), LEGEE DR
Lirge wodaty cebris sl Snags b€ bleo IESporiaas st Of Fal GOMmumy.

The ao-silivg Spoces hesirmeng this habile npe inclede Mosalayan
Blackbaary (Rabus discolor), Esglish ivy (Hooors helin) and clesans
wpecies.

ShrubfScrub

A mimmwe of irube and heorbaceous Spoces GOManEe il SREEuonal
wenland fype. Shrub 7 scorub wedlends cooupy FONME wel runs Bokl W
e vekp fedogasionally |a the shents Of Are. o insanco where shrsh £ sorub
Fansisioss fom wer meadow, e plant species are ofies more whernt of
IS OO Co 2 inchade. Nootks mose (Rosd mzkanad,
Cluflerod fe  (Rida  pisocarpal, servicchery  [Aomelescheer  alsafodiag,
Brouglad biwihioree (Crisiegus douglanl), Pacific crabappie (Muus fuscal,
razlen willow (Falas woubensa), Pacuflc salow (Sain lasiandre), Sides
willkaw [ Salin siichenss), rod-gear Sogwond (Cornus sendes), Douglas spirea
(Spires dougliidh mufied Bmograss (Deschampsia  cespicda), sodding
tegpanck (Ddidem oormua), e (Folyp EryicgH .
Hpreackng fuh (Jenia pawns] snd dom parmp (Herscloam lanstumi

Thase J fana] WrEss B |y Pl oGo-oalive SpoceS Bch s
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