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Core Field Materials and Equipment 

• Leveling instrument 

(Autolevel; Abney Level; Pea Level) 
• Support pole 

(Tripod; monopod; custom support pole) 
• Sighting pole 

(Stadia rod; story pole; custom pole) 
Distance measurement instrument 

(Hip-chain; fiberglass tape, logger's tape; 
elec. range finder) 

• TRIBIFINAL map photocopy 
• Final Segment Break Lump/Split worksheet notes 
• Standard Field Gear (Appendix J) 

Supplemental Field Materials and Equipment 

• Aerial photo in waterproof/clear case 
• Logging road map 
• GPS equipment 

Standard Vehicle Gear (Appendix 1) 

Pre-field preparation is accomplished by completing 
the following steps: 

D Gather and organize all core and 
supplemental materials/equipment. 

The TRIBIFINAL map and Final Segment Break 
Lump/Split worksheet created during the office 
procedure are helpful to identify the expected locations 
of segment break areas and anomalies. Copy them onto 
waterproof paper for durability and prevention of loss. 

Qtep Select and document stream access points. 

Obtain directions and maps. Determine the type of 
vehicle required. 

Contact landowners and secure permission to 
cross property. 

Determine if the access roads are gated and get gate 
keys or make necessary arrangements with landowner 
to open access. 

C!tep Check all measurement equipment for 
damage and accuracy before use. 
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. 3.2 . Tributary Junction and Non-Fluvial 
"Feature Field Verification 

Tributary junction boundaries are usually the easiest to 
verify. A copy of the topographic map and an aerial 
photograph can often lead a crew person directly to the 
site. Segment boundaries are temporarily flagged at the 
upstream side (top) of tributary junctions. 

Non-fluvial features are easy to identify, but their 
boundaries often require investigation to detenninethe 
extent of adjacent channel influences. Use the 
definitions found in the office procedure (pages 10-12) 
to help verify and temporarily flag the boundaries of 
lakes, wetlands and tidally-influenced stream sections. 
Another way to think about it is to ask where a wetland, 
lake or estuary biologist would define their study 
boundary. Lower boundaries of water supply facilities 
should be placed at the downstream limit of direct 
hydrologic/geomorphic influences such as 
channelization. Upper boundaries should be place at 
the upstream limit of similar influences such as gravel 
and LWD removal areas, and upstream back-water 
effects during storm events, 

Always start below and finish above suspected 
tributary junction or non-fluvial feature boundary 
change points. Mark the location on a copy of the 
USGS topographic map or aerial photograph to 
provide documentation. 

Channel gradient is determined by dividing the 
difference in surface water elevation (rise) by the 
distance (run) between the lower and upper segment 
boundaries along the centerline of the bankfull channel. 
We recommend using the longitudinal profile 
measurement survey method as described in Harrelson 
et al.'s (1994) "Stream Channel Reference Sites: An 
illustrated guide to field technique" (see Appendix A 
for information on ordering). 

Channel gradient changes are often subtle and can take 
place over a transitional distance. It can be helpful to 
think of gradient as a surrogate for stream energy. 
Changes in channel gradient category are often 
identified by observing hydrologic, geomorphic and 
vegetative factors that indicate changes in energy 
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patterns such as water speed and surface turbulence, 
changes in sediment size, and aquatic vegetation 
growth. Always start below and finish above suspected 
channel gradient boundary change points. Temporarily 
flag suspected boundaries and mark their location on a 
copy of the USGS topographic map or aerial 
photograph to provide documentation. 

Field verification of gradient characteristics is a good 
opportunity to collect optional information on the 
locations of dry or flowing tributary junctions, dry or 
flowing side channel exit and entry points, springs, 
suspected adjacent wetlands, and off-channel habitat. 
Note the bank where the feature is found. 

3.4 'ChannefConfmement FieldyerificatiJn '. 

Channel confinement is determined at evenly spaced 
interval points along the longitudinal profile of a 
channel by measuring both the floodplain width and the 
bankfull channel width. Floodplain widths are taken at 
90 degree angles along the valley flat centerline. 
Bankfull widths are measured at 90 degree angles along 
the bankfull channel centerline. 

Channel confinement changes are often the most 
difficult to identify. It is important to take the time and 
investigate both inside and outside the channel. Review 
the definitions and indicators of confinement in the 
office "Layer 3" section as well as information on 
bankfull channel edge identification in the Reference 
Point Survey. Investigate downstream and upstream of 
the suspected confinement break and identify the 
boundaries between the bankfull channel edges, 
floodplain and terrace or hillslope areas with temporary 
flagging. View these indicators from several angles 
and discuss the calls with other crew members. Then 
use your best judgement to decide bankfull and 
floodplain boundaries. Always start below and finish 
above suspected channel confinement boundary change 
points. Temporarily flag suspected boundaries and 
mark their location on acopy of the USGS topographic 
map or aerial photograph to provide documentation. 

Field verification of confinement characteristics is a 
good opportunity to collect optional information on 
human confinement modification and Montgomery and 
Buffington (1993) channel types. Human confinement 
modifications such as diking, channelization, and road 
beds that affect confinement for more than 10% of each 

measurement interval distance are noted with a check 
mark and its location described as either the left bank 
(LB), right bank (RB) or both banks (BB). Use the 
Field Notes section to describe the modification. For 
channel type information, use the two letter Channel 
Type code. Refer to Montgomery and Buffington's 
(1993) report for information on how to identify 
channel types. 

,,, .-. "- . ~ -

,3.5 Fin!llizing Segment Field Verification 

Finalization of segment boundaries and characteristics 
is completed by following the four-step process 
outlined below. 

~tep D Gather together all segment field verification 
information. 

Gather all field notes and error check each sheet for 
completeness, legibility and calculations. 

Gtep V Finalize lower and upper segment boundary 
locations. 

Use the field verification information to resolve 
segment boundary locations where individual channel 
characteristics are not clear or multiple characteristics 
do not coincide. In situations where boundaries are not 
clear, use the default system. Identify the downstream 
and upstream points where there is 100% confidence in 
a call, and the 'point halfway between is the default 
boundary. In situations where multiple characteristic 
boundaries do not coincide, the general rule is to make 
the boundary using the following priority: 1) at a 
tributary junction or non-fluvial feature; 2) at a 
gradient category change; or 3) at a confinement 
category change. 

0tep V Calculate channel gradient and confinement 
between segment boundaries. 
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Segment data gathered using estimation techniques is 
useful only for verifying categories of channel gradient 
and confinement. Actual mean segment gradient is 
calculated by dividing the elevation Rise by the 
distance Run between the boundaries. The result is then 
changed into a percentage and rounded to the nearest 
tenth of a percent (e.g., .037 = 3.7%). Actual mean 
confinement is calculated by summing the "Confine­
ment Ratio" of each measurement interval between the 
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boundaries and dividing by the number of intervals. 
Round the result to the nearest tenth (e.g., 3.24 = 3.2). 

In many cases, a stream segment that appears to be 
uniform according to information from the map may 
not actually prove to be of uniform channel gradient cir 
confinement in the field. Often, there are short sections 
of greater or lesser gradient/confinement interspersed 
within the segment. This poses the question of whether 
to lump or split out short, anomalous reaches identified 
in the field (or on the map) as separate segments, or to 
include them in a larger segment. Combining them with 
a larger segment has the advantage of reducing the 
number of segments and simplifying record-keeping, 
but results in loss of resolution of data when smaller, 
unique areas are blended in with those from larger 
areas. Splitting out smaller segments increases 
complexity, but documents the unique characteristics 
of each distinct area. 

C!tep:V Transfer final segment boundary information 
to a clean USGS topographic map or Mylar 
overlay. 

Compare results from the field measurements with your 
office determined map values. Make corrections as 
necessary to boundary locations and segment 
characteristics on the working copy of your map to 
document and track process and results. 

Stream Segment Identification 
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Once field verification has been completed for a 
segment. it's descriptors and location must be 
thoroughly documented. The objective is to provide 
enough information so that a different person 10 to 20 
years from now could accurately relocate the segment 
and re-survey its channel characteristics to determine if 
change has occurred. One strategy is to imagine 
yourself in that person's situation and think about the 
information required to accomplish such a task. 

There are four more sections on Form I to be completed 
using the information gathered from field verification 
and other sources. This includes segment descriptors, 
lower and upper segment boundary information, 
segment field note summary, and providing a segment 
sketch map. Refer to Appendix E for an example of a 
completed Form I. 

. 4.1 <rSegm~n:tDescript~tsi 

Segment #: Record the one to three digit segment 
number (1 - 999). 

Sub-Segment Code: Record the one- or two-letter 
character sub-segment code (a - z; aa - zz) 

Field Verification: Circle the appropriate field 
verification code used to identify segment boundaries 
and characteristics (Figure 31). Segments that have 
only gone through the office stream segment 
identification process circle the letter "0". Segments 
that have been field verified using estimation methods 
circle the letter "E". Segments that have been field 
verified using the actual measurement methods circle 
the letter "A". Also, mark the appropriate circle to 
indicate whether the segment boundaries are original or 
came from another source such as a Watershed 
Analysis (WSA), Salmon and Steelhead Habitat 
Inventory and Assessment (SSHIAP), or another 
project. 

Stream Order: Record the stream order of the segment 
as defined during the office stream segment 
identification process. 

Gradient Category: Record the gradient category 

34 

based on USGS topographic map interpretation 
(office) or using field verification information. There 
are six possible categories: " 1 %; I - 2%; 2 - 4%; 4 -
8%; 8 - 20 %; and> 20%. 

Field Gradient: Record the estimated or actual mean 
field verified channel gradient to the nearest tenth of a 
percent. 

Confinement Category: Circle the appropriate letter 
code for confinement (D, M, or C). 

Field Confinement: Record the estimated or actual 
mean field verified channel confinement to the nearest 
tenth. 

Segment Descriptors 

Field Verification 0 E • Original @ (Circle one) 

0 WSA 

3 0 SSHIAP 
Stream Order 0 Olher 

Gradient Cat. :z. -4 % 

Field Gradient ;(.1- % 

Confinement Cat. C @ U (Circle one) 

Field Confinement 3.:2. 

Figure 31. Detail of Form 1 "Segment Descriptors" 
section. 

4.2 Li)\ver & Upper Segment Boundary 
Information 

Use the USGS 7.5 minute topographic maps, locate 
and record the Township, Range, Section and Quarter 
of Quarter Section location for both the lower and 
upper segment boundaries (Figure 32). 

Township: Township information is displayed in bold 
red letters along a horizontal axis line. The number is 
preceded by a "T" and followed by either an "N" or "S" 
compass direction. All segment boundaries above the 
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line are in one Township and those below the line are in 
another. 

Range: Townships are divided by ranges. Range 
information is displayed in bold red letters along a 
vertical range axis line. The number is preceded by an 
"R" and followed by either an "E" Or "W" compass 
direction. All segment boundaries to the right of the line 
are in one range and those to the left of the line are in 
another. 

Section: Townships and ranges are further divided into 
Sections and these are identified by square-shaped red 
dashed or solid lines with a number in bold red in the 
center. Note: Section boundaries are not always 
perfectly square (use "best fit") or even present in some 
locations such as national parks. 

Quarter of Quarter: Sections are divided into quarter­
sections (NW, NE, SW or SE) and then into quarter of 
quarter sections. Always state the smaller quarter 
section before the larger quarter section. For example, 
"NW of SW" quarter would identify the upper left 
quarter of the lower left quarter section. An example of 
the template copy master is provided in Appendix H. 
Contact TFW -MP for an accurate copy master to copy 
onto transparency film and use for this purpose. 

USGS Map Elevation: From the USGS topographic 
map, determine the elevation of the upper and lower 

boundaries of the segment being surveyed. Record the 
elevation and the unit of measurement (circle whether 
in meters or feet) of the contour line that crosses the 
stream closest to each respective boundary of the 
segment. If contour lines are not close to segment 
boundaries, it may be necessary to estimate. 

Other Elevation: (Optional) Record elevations based 
on either Global Positioning Systems (GPS) or from 
altimeters. 

W.R.l.A. River mile: From the WDFW Stream 
Catalog, determine and record the river mile (to the 
nearest tenth of a mile) of the upstream and downstream 
segment boundary. 

Other River mile: Record any other river mile 
information and note whether it is from actual field 
measurements (measured along center of bankfull 
channel), USGS map, or Geographic Imaging System 
(GIS) methods. Circle whether the measurement is in 
miles or kilometers (Kro). 

Reference Point: If and when a Reference Point 
Survey is conducted, record the reference point 
numbers corresponding with the lower and upper 
segment boundaries. The beginning (lower boundary) 
reference point should always be "0" and run 
consecutively upstream. 

Lower and Upper Segment Boundary Information 

Township 

Range 

Section 

Quarter of Quarter 

USGS Map Elevation 
Other Elevation 

W.R.I.A. River Mile 
Other River Mile 

Ref. Pt. 

Lower 

5w of Sw 

40 

0.9 

(Circle one) 

Upper 

L!:LJL 

.tl.~~ 

~L 

Meters -Q __ q-,-"o,-_ 
Meters - Feel 

,.5" 
Miles - Km 

I I 

(Mark one) 

o GPS o Other 

o Actual 
o USGS Map o GIS 

Figure 32. Detail of Form 1 showing the "Lower and Upper Segment Boundary Information" section. 
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••. 4.3.9ptiona~Streamand SegmentDescript~rs· 
,; i>i\;-:o;'/;, ,C',,';},;;~'i", ' ,:it,;i; : :»~;';<i'", ,; '," '_,,-C,:i';;',:; 

W AU #: Record the six -digit Watershed Analysis Unit 
(W AU) number. Refer to Appendix A for sources on 
where to find W AU number information. 

Ecoregion: Record the two-letter code and the fuII 
ecoregion name the segment is in. Refer to Appendix A 
for sources on where to find copies of an ecoregion 
map. If the segment falls along a boundary between two 
ecoregions, pick the one that best represents your 
stream situation. 

Drainage Basin Area: Record the drainage basin area 
either above and/or including the segment. Record the 
method used to obtain the area (planimeter, digitizing 
table, dots, etc.). 

Human Confinement Modification Identified: Deter­
mine if greater than 10 percent of the total segment 
length confinement has been modified on one or both 
banks by human design (roads, diking, channelizing, 
etc.) and circle the appropriate letter ("Y"= yes; "N" = 
no). 

Montgomery and Buffington (1993) Information: 
Space is provided on Form I for cooperators that are 
interested in using the Montgomery and Buffington 
(1993) channel classification system for comparison of 
similar segments, assessment of current segment 
conditions and predictions of segment responses. This 
includes information on Geomorphic Province, Valley 
Segment, and Channel Reach scales. The Watershed 
scale is automatically defaulted to the "Valley" level 
for TFW -MP purposes. 

,--, ' 

. 4.4 SegmentField Not~s 

This is the place to note segment information such as 
justification for sub-segmenting, landowner(s), contact 
numbers, local stream names, directions to access 
points, segment features of note, and any other 
information that will help someone relocate the segment 
or repeat the monitoring study in the future. 
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4.5 Map Box 

Use this space to hand draw or trace a map of the stream 
segment to identify access points and important 
segment features such as access road systems, bridges, 
falls, impassable areas, etc. This can be as simple as a 
stick map or tracing important features off a 
topographic map. 

Err()r CheckiItg 

Review Form 1 and all other documents compiled 
during Stream Segment Identification. Have a second 
person look them over for completeness, legibility and 
errors. Two of the most common sources of errors are 
having an improper segment number and incorrect 
boundary legal descriptions. 

The stream's W.R.I.A. and segment numberidentify a 
unique channel location with specific lower and upper 
boundaries. Any time a segment's boundary 
information is changed, a segment number change is 
required to one that has not been used previously. This 
prevents linkages and comparisons of unlike data in the 
database. 

The most common errors found on Form 1 are in the 
segment boundary descriptions for Townships, 
Ranges, Quarter of Quarter, Elevations and River 
miles. Monitoring requires repetition of the exact same 
segment location. Valuable time is wasted trying to 
validate discrepancies and tracking down correct 
information. Where information cannot be corrected, 
the data may not be useful for monitoring purposes. 

The person who error checks the form puts their initials 
and date completed on the bottom front box on Form 1. 

Stream Segment Identification 
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The TFW Monitoring Program offers data manage­
ment services to help cooperators quickly analyze data 
collected with the program's standard methods and to 
produce standard monitoring reports. The heart of the 
service is a database system housed at the Northwest 
Indian Fisheries Commission. This database is 
available to do calculations, produce reports and 
archive electronic versions of the data. The database is 
also an important archive of monitoring data that can 
be used for developing study designs and identifying 
control or reference sites. Stream segments provide the 
framework for referencing stream habitat information 
in the database. All other survey data sets are 
associated with, analyzed by, and relate to segment 
information. 

Data Preparation 

Before data entry can occur for each segment, some 
preparation must be done. In most situations, Stream 
Segment Identification information will be entered 
along with data from other monitoring surveys. The 
following materials are needed: 
• a completed and error-checked Form 1 for each 

segment; 
• 
• 

a data entry system; 
a set of data entry system instructions; and 
an "Ambsys" data dictionary. 

Before the data entry process can begin, an entry 
system must be selected. Choose the data entry system 
from the list below and request a free copy from the 
TFW Monitoring Program. The database has four 
entry system options for stream segment identification 
data. These are: 

• Microsoft Excel 4.0 pre-formatted spreadsheet 
(Appendix F); 

• Lotus 1-2-3 (version. 3) pre-formatted spread­
sheet; 
• Microsoft Access 2.0; and 
• R:Base 4.5++. 

Read the instructions for the data entry system and the 
Ambsys data dictionary, noting the field types and data 
constraints (what type data is entered into each field). 
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Open the section of the entry system pertaining to 
Stream Segment Identification on your computer. 
Following the entry system instructions, key in the data 
from Fortn I. After you have completed keying in the 
data and saved the session, have another person 
compare the data recorded on Form 1 to the data on the 
screen. Once they have verified the accuracy of the 
entered data, save the final result to a floppy disk. When 
all surveys have been entered, the disk is ready to send 
to the TFW Monitoring Program. 

Data can be sent to the TFW Monitoring Program 
using several different methods. A few are described 
here. Gather together: a) copies of the field forms; b) 
USGS topographic maps with the stream segment 
locations marked; and c) the floppy disk with the 
electronic version of the data. This package can be 
delivered in person to the Northwest Indian Fisheries 
Commission, or sent through the mail. The electronic 
versions can be sent via e-mail, and hard copies can be 
faxed. After the program receives the disk, the data is 
imported into the database by a staff person. 

Reports can be generated for each survey imported into 
the database. A Stream Segment Description Report 
presents information from Form 1 as well as a list of 
monitoring surveys conducted, survey year, and survey 
leaders and their affiliations (Appendix F). 

Safe and efficient arChiving is also provided through 
Data Management Services. The data generated by 
individual cooperators is archived electronically in the 
database system. Hard copies of the field forms, 
topographic maps and supplemental information can 
also be archived at our facilities to meet quality 
assurance needs and to reduce the chance ofloss due to 
personnel changes or destruction. Access to cooperator 
data can be limited by request. 

STream Segment IdenTification 
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Monitoring Materials, Equipment, and Information Sources 

The use of trade and company names isfor the benefit oflhe reader. SlIch use does nol 
constitute an official endorsement or approval of any service or product by Ihe TFW 

Moniloring Program 10 the exclusion of olhers Ihalmay be suilahfe. 

Maps: 
Purchasing: 
To order USGS topographic maps direct from USGS via U.S. postal service from the 
Western Distribution Branch write to: 

U.S. Geological Survey 
Box 25286, Federal Center 
Denver, CO 80225 

or contact the closest Earth Science Information Center: 

U.S. Geological Survey 
U.S. Postal Office Building, Rm. 135 
904 W. Riverside Ave. 
Spokane, WA 99201 

U.S. Geological Survey 
345 Middlefield Road 
Menlo Park, CA 94025 

or via the USGS home page at the address http://www.usgs.gov/ 

or by telephone: 1-800-HELP-MAPS (for local map dealer information) 

or from the state, for example Washington State's Department of Natural Resources 
(DNR) Map and Photo Sales can be reached by telephone (360-902-1234) or visited in 
person on the first floor in the Natural Resource Building, 1111 Washington St, Olympia, 

WA. 

National Wetlands Inventory (NWI) maps (7.5 minute series). These maps show wetlands 
which have previously been identified. NWI maps may vary considerably in their relative 
accuracy and reliability because varying levels of ground verification occurred across 
regions after aerial photos were initially interpreted. NWI maps are available from DNR 
Map and Photo Sales at the address listed above. 

Interpretation of: 
State specific Indexes may also be purchased from USGS at the above addresses. These 
are booklets that represent the entire state and help to identify the names of the 7.5 minute 
topographic maps that cover any specific area or feature (possibly excepting National 
Parks). 

Mapsfor America - M. M. Thompson 1988 - published by and available from USGS 
Finding YOllr Way With Map and Compass - Download from USGS home page 

A - I Segment lD 
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Topographic Map Symbols - USGS pamphlet - obtainable from your local USGS field 
office. 

Aerial Photos: 
Purchasing: 
See also USGS Map Purchasing and J)NR Photo & Map Sales 

Also, you can search and order through the internet: 
http://edcwww.cr.usgs.gov/webglis/glisbinisearch.pl?NAPP 

or contact: USGS EROS Data Center Customer Services 
Sioux Falls, SD 57198 

phone: 605-594-6151 
fax: 605-594-6589 

email: custserv@edcmail.cr.usgs.gov 

Borrowing: 
Check with county offices, military, or large local landowners such as timber companies or 
Indian tribes. 

Interpretation of: Avery T. E. and G. L. Berlin. 1985. Interpretation of Aerial 
Photographs. Macmillan Publishing Company, New York. 

Equipment: 
Purchasing: Equipment can often be purchased locally. Stores listed under the yellow 
page headings of: Surveying Instruments & Suppliers, Hardware, Sporting Goods, 
Engineering Equipment & Supplies will often stock this type of equipment. 

Ivor McCray's Inc. 
417 Union Ave. S.E. 
Olympia, W A 98501 
telephone: 360-357-6707 
fax: 360-357-2521 

Equipment can also be purchased through catalogues: 

Forestry Suppliers, Inc. 
205 W Rankin St. 
P.O. Box 8397 
Jackson, MS 39284-8397 
telephone: 1-800-647-5368 
fax: 1-800-543-4203 

GeoLine Positioning Systems, Inc. 
1555 132nd Avenue North East 
Bellevue, W A 98005-2265 

Terra Tech, Inc. 1n!'1 Reforestation Suppliers 
P.O Box 5547 
Eugene, OR 97405-0547 
telephone: 1-800-321-1037 
fax·: 1-800-933-4569 
website: www.terratech.net 

telephone: 1-800-523-6408 
fax: 1-206-451-4152 
email: geoline@ix.netcoI11.com 
website: www.geoline.coI11 
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Sources for Previously Segmented Streams: 
Primmy source: Contact the Salmon and Steelhead Inventory and Assessment Project 
(SSHIAP) to determine whether stream segmenting has been done for your area of 
interest and to find out where those segment breaks are located. - . , 
Contact: Randy McIntosh clo Northwest Indian Fisheries Commission 
6730 Martin Way East 
Olympia, W A 98516 
Telephone: 360-438-1180, Fax: 360-753-8659, Email rmcintos@nwifc.wa.gov 

Seco/ldmy source: To figure out if a watershed analysis has been done for the area of 
interest, contact Carol Miller, Natural Resources Program Specialist, Forest Practices 
Division, Washington Department of Natural Resources, Olympia, W A 98504 at 360-902-
1422. For a current status list of Watershed Analyses or a complete list of Watershed 
Administrative Unit (W AU) numbers contact Tami Grant, also at Washington Department 
of Natural Resources, phone number (360)902-1394. 

Sources for Historical Stream (supplemental) Information: 
Bureau of Reclamation 
Bureau of Land Management 
Local Landowners, especially Timber Companies and Indian Tribes 

Publications: 
MacDonald, L. H., A. W. Smart, and R. C. Wissmar. 1991. Monitoring Guidelines to 
Evaluate Effects of Forestry Activities on Streams in the Pacific Northwest and Alaska. 
U.S. Environmental Protection Agency, Region 10, Seattle, WA. 166 pp. 
Contact: Seattle EPA office at 1-800-424-4372; ask for the document by title. 

Omernik, J. M. and A. L. Gallant. 1986. Ecoregions of the Pacific Northwest. Map (Scale 
I: 7,500,000). U.S. Environmental Protection Agency EPA/600/3-86/033. Corvalis, OR. 
125 p. 
Contact. Seattle EPA office at 1-800-424-4372; ask for the document by title and 
document number. 

Harrelson, C. c., C. L. Rawlins, J. P. Potyondy. Stream Channel Reference Sites: An 
Illustrated Guide to Field Technique. USDA Forest Service. Rocky Mountain Forest and 
Range Experiment Station. Fort Collins, CO. 61 pp. 
Contact: Rocky Mountain Forest and Range Experiment Station; publications department 
at (970) 498 - 1719. 

A -] Segment ID 
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Appendix B 

Form 1 Copy Master 

(Keep original copy masters with manual) 

Stream Segment Identification 





W.R.I.A. # 

Stream Information 

W.R.I.A. Stream Name 
W.R.I.A. Basin Name 

Other Stream Name (5) 

Segment # 

USGS Topographic _____________ _ 

Map Name(s) 

Project Manager ______________ _ 

Manager Affiliation 
Data Affiliation 

Segment Descriptors 

Field Verification 0 E A (Circle one) 0 Original 
0 WSA 
0 SSHIAP 

Stream Order 0 Other 

Gradient Cal. % 

Field Gradient % 

Confinement Cal. C M U (Circle one) 

Field Confinement 

I Way E .• Olympia, WA 98516 

--'--' 
Lower and Upper Segment Boundary Information 

Township 

Range 

Section 

Quarter of Quarter 

USGS Map Elevation 
Other Elevation 

W.R.I.A. River Mile 
Other River Mile 

Ret. PI. 

Lower 

_of_ 
(Circle one) 

Meters • Feel 

Upper 

_of_ 

Meiers· Feet ____ _ 

Miles· Km 

(Mamone) 

0 GPS 
0 Other 

0 Actual 
0 USGS Map 
0 GIS 

Optional Stream and Segment Descriptors o Bailey (94) 
Eco Region _, _ 0 Omernik(95) WAU# 

Drainage Basin Area 
Human Cont. Mod. 10 

Acres _________ Method 

Y N (Circle one) (Yes> 10%: No < 10%) 

Montgomery & Buffington (1993) Information 

Geomorphic Province 

Valley Segment Type 

Channel Reach Type 

180 

Geo History Type 
Bedrock Type 
Climate Type 

o Forced 

Date: _, 

Moreln:)o 
on Back 

" 
manuaI97\formsI98\F1.p65 



TFW Monitoring Program Stream Name 

Segment Field Notes 

Northwest Indian Fisheries Commission, 6730 Martin Way E., Olympia, WA 98516 (360)438-1180 manuaI97\forms\98\F1. p65 
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AppenrlixC 
Lump/Split Worksheets Copy Masters 

C-l: TriblNon-Fluvial Break 
C-2: Channel Gradient Break 
C-3: Channel Confinement Break 
C-4: Final Stream Segment 

(Keep original copy masters with manual) 

Stream Segment Identification 





TFW-MP Segment ID 

Stream Name: 

Map Scale 

CI Scale 

Seg 
Stream 
Order - Length 

# 
NF 

f:\. .. \apdx\gradwrk.xls 

TRIB/NON-FLUVIAL Break 
Lump/Split Worksheet 

I Date _/_/ 

W.R.I.A. # __ 0 _____ 

Completed by: 

Lump/ 
TRIB-NF Notes 

Split 

Layer 1 

Page_of_ 

Appendix C-1 



TFW-MP Segment 10 

Stream Name: 

Map Scale 

CI Scale 

Seg Grad 
#CI 

# Cat 

f:\' .. 'apdx\gradwrk.xIS 

Channel GRADIENT Break 
Lump/Split Worksheet 

Date _I_I 

W.R.I.A. # __ 0 _____ 

Completed by: 

Length Lump! 
Split 

Layer 2 

Page_of_ 

Notes 

Appendix C-2 



TFW-MP Segment 10 

Stream Name: 

Map Scale 

CI Scale 

Seg Coni 
Length 

# Cat 

f:\. .. \apdx\gradwrk.xls 

Channel CONFINEMENT Break 
Lump/Split Worksheet 

I Date _ / - / 

W.R.I.A. # -_._----
Completed by: 

Lump/ 
CONFINEMENT Notes 

Split 

Layer 3 

Page_of_ 

Appendix C-3 



TFW-MP Segment 10 

Stream Name: 

Map Scale W.R.I.A. # 

CI Scale Completed by: 

Seg 
Stream 

Grad Conf 
Order - Length 

# 
NF Cat Cat 

f:\. .. \apdx\gradwrk.xls 

FINAL Stream Segment 
Lump/Split Worksheet 

Date - I - I 

--"-----

Lump! 
Notes for Field Verification 

Split 

Final Layer 

Page_of_ 

Appendix C-4 
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Appendix D 

Glossary of Terms 

Stream Segment Identification 
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GLOSSARY OF TERMS 

Banlifull Channel- The drainage system through which water, sediment and LWD inputs are 
actively transported and deposited and that are capable of containing most flows. The channel is 
self-formed in that the water in the channel and the debris it carries result in the channel. The 
water carves and maintains the conduit containing it (Dunne and Leopold, 1978). Because of the 
range of discharge to which most natural channels are subject, it is logical to assume that the 
channel shape is affected by a range of flows rather than by a single discharge (Wolman and 
Miller, 1960). 

Banlifull Channel Edge (BFCE)- the point along the perimeter of the channel where shear stress 
caused by flow is just balanced by the resisting stress of the bed or banks (Leopold et aI., 1964). 
The shape of the cross section of a river channel at any location is a function of flow, the quantity 
and character of the sediment in movement through the section, and the character or composition 
of the materials making up the bed and banks of the channel. In nature the last will usually include 
vegetation. 

Banlifull Event - the storm system or other event that produces the water input required to bring 
the stream level up to or past the bankfull channel edge. 

Bankjidl Flow - the quantity of water measured in cubic feet or meters per minute required to 
bring the water level up to the bankfull channel edge. 

Bankfull Stage - the height of the water surface when it intersects the bankfull channel edges. This 
parameter is typically measured with a staff guage. Stage corresponds to the discharge at which 
channel maintenance is most effective, that is, the discharge at which moving sediment, forming or 
removing bars, forming or changing bends and meanders, and generally doing work that results in 
the average morphologic characteristics of channels (Dunne and Leopold, 1978). 

Banlifull Width (BFW) - the distance between bankfull channel edges (BFCE) and measured at 
cross-sections perpendicular to the center of the channel. The location of the wetted channel, 
direction of flow, or the absence of water at the time of the survey does not affect this 
measurement. 

Channel Conjinement - the degree to which stream channel migration is limited in its lateral 
movement by terraces or hillslope. It is expressed as the ratio of the width of the floodplain to the 
channel's bankfull width. 

Channel Gradient - Rise in water surface elevation betweem two points along the length of the 
bankfull channel divided by the run (distance) between them. Recorded as a percentage for each 
measurement sight or used to calculate the segment mean. 

D-J Stream Segment lD 
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Channelization - The human modification of a channel which typically includes straightening and 
deepening to permit the water to move faster, protect against flooding. and channel migration, or 
to drain marshy acreage for farming (Bates and Jackson, 1984). 

Floodplain - (Watershed Analysis calls this the 'valley width') The relatively flat area adjoining a 
channel constructed by the river through lateral migration in the present climate and flooded (all 
or partially) at a relatively consistent recurrence interval of 1.5 years in the annual flood series; 
this area provides temporary storage for sediment and flood waters (Dunne and Leopold, 1978). 

Fluvial - anything that is produced by the action of a stream or river (Bates and Jackson, 1984). 
Channels are formed and maintained through fluvial processes. 

Hills/ope - (also called 'valley wall') Natural boundaries that have never been occupied by the 
channel. Supply sediment to stream channels (Dunne and Leopold, 1978). 

Island - an area of terrestrial land that is isolated from the floodplain or valley flat by the bankfull 
channel of a divided stream and meets the following criteria: I) the length of the island above the 
bankfull channel is equal to or greater than twice the estimated bankfull channel width; and 2) it is 
vegetated by two or more perennial plants that are greater than 2 meters in height. 

Lumping - the process of combining sections of stream to make fewer, larger, and often less 
homogeneous stream segments. 

Mylar - a graphics media film available in sheets or rolls and useful for copying information off 
USGS topographic maps. Unless required, 3 mil thickness is sufficient. 

Rise - Change in water surface elevation between two points along the center or approximate 
center of the bankfull channel. 

Run - Distance between two rise measurement points along the center of the bankfull channel. 

Segment Rise - Cumulative change in water surface elevation between the downstream and 
upstream boundaries of the segment as measured at the centers or approximate centers of the 
bankfull channel 

Segment Run - Cumulative distance between the downstream and upstream boundaries of the 
segment as measured along the center of the bankfull channel. 

Side Channel - A small channel divided from the primary low flow channel by an island and 
currently contains or would contain flowing water fed primarily by the main channel during a 
bankfull event. The side channel's bankfull channel edges must be definable. 

D-2 Stream Segment ID 
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Sinuosity - the extent of channel meandering typically expressed as a ratio of lengths related to: a) 
the bankfull channel within the floodplain; and b) the summer low flow channel within the bankfull 
channel. In both situations, the greater the length of the first parameter results in a greater value 
of sinuosity. 

Splitting - the process of dividing or separating out sections of stream with similar parameters 
and/or other characteristics. Splitting tends to make more and smaller homogeneous stream 
segments. 

Terrace - The inactive floodplain, or active only during severe storm events on some rivers. These 
are raised areas on the valley flat that were historically part of the floodplain but were abandoned 
when the channel cut down (e.g., due to a new relation between discharge and sediment 
production)(Dunne and Leopold, 1978). 

Tributmy - Any stream that contributes water either continuously or periodically to another 
stream (Bates and Jackson, 1984). 

Valley flat - (also called the 'valley floor' or 'valley width') The area that at some time in the past 
the channel has occupied each and every position across its width. Includes terraces and 
floodplain (Dunne and Leopold, 1978). 

Wetland - For the purpose of the Forest Practices Rules and Regulations, 'wetland' means those 
areas that are inundated or saturated by surface or groundwater at a frequency and duration 
suffiecient to support, and under normal circumstances do support, a prevalence of vegetation 
typically adapted for life in saturated soil conditions, such as swamps, bogs, fens, and similar 
areas. This includes wetlands created, restored, or enhanced as part of a mitigation procedure. 
This does not include constructed wetlands or the following surface waters of the state 
intentionally constructed from wetland sites: Irrigation and reainage ditches, grass lined swales, 
canals, agricultural detention facilities, farm ponds, and landscape amenities. Explicit in this 
definition is the consideration of three environmental parameters: hydrology, soil, and vegetation. 
Observable evidence of all three parameters normally is present in wetlands (WFPB, 1995b). 

0-3 Stream Segment 10 
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Appendix E 

Completed Examples of Form 1 and Lump/Split Worksheets 

E-l: Fonn 1 
E-2: TriblNon-Fluvial Break Lump/Split Worksheet 
E-3: Channel Gradient Break Lump/Split Worksheet 
E-4: Channel Confinement Break Lump/Split Worksheet 
E-5: Final Stream Segment Lump/Split Worksheet 

(Keep original copy masters with manual) 

Stream Segment Identification 





TFW-MP Segment 10 TRIB/NON-FLUVIAL Break 
Lump/Split Worksheet 

Page 1 of 1 

Stream Name: JOHN CREEK I Oate 112111998 

Map Scale 1:24,000 W.R.I.A. # 16.0253 

CI Scale 40FT Completed by: Allen Pleus 

Seg 
Stream 

Lumpl 
Order - Length TRIB-NF Notes 

# 
NF 

Split 

1 3 S 2 > 2: From mouth to RB junction of 'South Branch' trib # 16.0254 (RM 1.5) 

2 2 S 1 > 2: To junction of unlisted RB trib (RM 2.8) 

3 2 S 1 > 2: To junction of headwater RB trib # 16.0258 (RM 3.6) 

4 1 S 1 > 1: Headwaters - probably intermittant (RM 4.0) 

f:\. .. \apdx\gradwrk.xls Layer 1 Appendix E-2 



TFW-MP Segment 10 Channel GRADIENT Break 
Lump/Split Worksheet 

Page 1 of 1 

Stream Name: JOHN CREEK Date 1/21/1998 

Map Scale 1:24,000 W.R.I.A. # 16.0253 

CI Scale 40FT. Completed by: Allen Pleus 

Seg Grad 
#CI Length 

Lump/ 
Notes 

# Cat Split 

1 < 1 1 S Possible 1·2% at upper end 

2 2-4 3 S Possible 1·2% at lower end 

4-8 1 500 L 

3 8-20 10 S W.R.I.A. designated 'Impassible Falls' somewhere below RM 2.0 

>20 1 150 L 

4 2-4 1 S Check for higher gradients 

5 4-8 1 700 S 

6 8-20 2 S 

7 4-8 1 600 S Located just above unlisted RB trib 

8 8-20 4 S 

9 4-8 2 S 

8-20 1 200 L Check for higher gradient in middle 

4-8 1 500 L Check gradient above upper road 

10 8-20 4 S 

>20 1 L 

8-20 2 S 

>20 1 L 

8-20 1 200 L 

11 >20 10+ S 

f;\ ... apdx\gradwrk.xls Layer 2 Appendix E-3 
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TFW-MP Segment 10 Channel CONFINEMENT Break 
Lump/Split Worksheet 

Page 1 of 1 

Stream Name: JOHN CREEK 1 Date 1/21/1998 

Map Scale 1:24,000 W.R.I.A. # 16.0253 

CI Scale 40FT Completed by: Allen Eleus 

Seg ConI 
Length 

Lump/ 
CONFINEMENT Notes 

# Cat Split 

1 U S From mouth to where LB valley wall comes in - unforced sinuosity stops 
-

2 M S Section below road crossing - valley constraint - no sinuosity 

3 C < 800 ft S Section above road crossing - road confinement LB - uniform slope 

4 M S Wider valley with topographic controls affecting sinuosity 

5 C S Narrow 'V' shaped valley - high gradient 

6 M S Above middle road - wider valley - lower gradient and slope - check road RB 

7 C S Narrow 'V' shaped valley - high gradient - headwaters 

f:\. .. \apdx\gradwrk.xls Layer 3 Appendix E-4 



TFW-MP Segment 10 

Stream Name: JOHN CREEK 

Map Scale 1:24,000 W.R.I.A. # 

FINAL Stream Segment 
Lump/Split Worksheet 

Date 1/21/1998 

16.025 

Page 1 of 1 

CI Scale 40 FT Completed by: Allen Pleus 

Seg 
Stream 

Grad Conf Lump/ 
Order - Length Notes for Field Verification 

# 
NF 

Cat Cat Split 

1 3 <1 U 1300 ft S From mouth at Hamma Hamma R. to approx. 700 ft below SR and VW 
400m narrowing on LB. Access by private road from Hwy 101. Check for He. 

2 3 < 1 M 700ft S 200m Approx. 700 ft below and up to SR. Access by road. Check for HG. 

3 3 < 1 C 800 ft S 230m From SR to approx. 700 ft upstream. Access by road. Check for HG. 

4 3 < 1 M 1600 ft S From approx. 800 ft upstrrn of SR to where road tums upslope on LB. Check for 
500m access points. Check for HG. 

5 3 2-4 M 3500 ft S 1100m Where road turns upslope on LB to S8 Trib on RB. Check for access points 

6 2 2-4 M 1000 ft S S8 trib to confined HG starts. Check access points. Check for HG/transitional 
300m area. 

7 2 8-20 C 3400 ft S Check for fish passage barriers of cascades> 20% gradient in middle and below 
1050m upper road. Access probably from upper BR. 

8 2 2-4 M 1000 ft S BR upstrm 1000 ft. Access from road. Check for HG. Check for salmonid 
300m evidence. 

9 2 4-8 M 
700 ft S 200m Below possible small gorge/HG area. Access from road. Check gradient. 

10 2 8-20 C 500ft S 150 m Small HG/confined area just below unlisted RB trib. 

11 2 4-8 C 500 ft S Above RB trib. Access from middle road and walk upstream. Check gradient. 
175 m Check for salmonid evidence. 

12 2 8-20 C 600ft S 200m Small HG/confined area. 

13 2 4-8 C 2500 ft S Section below to just above highest road. Access from BR. Check for HG > 20% 
800m in middle and dwnstrm end. Check for salmonid evidence. 

14 2 8-20 C 700ft S 200m Section above highest road BR to RB trib.# 16.0258. Access from BA. 

15 1 8-20 C 1800 ft S 550m Headwater area above RB trib. Check for 8-12 % section. 

16 1 >20 C 1000 ft S 300m Headwater area. Probably intermittant flow. 

f:I. .. \apdxlgradwrk.xls Final Layer Appendix E-5 
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Appendix F 

Data Management Examples 

F-l: Excel Spreadsheet Data Entry Form 
F-2: Stream Segment Description Report 

Stream Segment Identification 





TFW Monitoring Program - May 1998 

Appendix G-

Segmenting Task Checklist Copy Masters 

G-l: Section 2 - Office Stream Segment Identification Method 
G-2: Section 3 - Field Segment Verification Method 
G-3: Section 4 & 5 - Post-Field Documentation: Finalizing Form 1 

Information & Data Management 

(Keep original copy masters with manual) 

Stream Segment Identification 
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Segmenting Task Checklist 

StreamName __ ~ __ ~ ____________ __ 
Date _/_/ ____ _ 

Office Stream Segment Identification Method 

V Section 2.1 Office Preparation 
o Step 1: Gather and organize all core and supplemental materials/equipment. 
o Step 2: Make copies of the related stream's basin section narrative, drainage basin map, and stream 

nwnber/name list. 
o Step 3: Complete the header (except "Segment #") and "Stream Infomlation" sections of Form I. 
o Step 4: Complete the header sections on all four Lump/Split (LIS) Worksheets 

v'Seclion2.2 La,ver 1: TribulmyJullclions and NOli-Fluvial FealUre Segl1lenf Breaks 
o Step 1: Identify and mark slre[lm orders on the --TRIB/FINAL" map photocopy. 
o Step 2: IdentitY and mark segment breaks based on trihutary junctions on the ·'TRifl/FINi\J." map photocopy. 
o Step 3: Identify and mark segment breaks based on non-tluvial :-;tre3111 Icatures on the "TRIB/FINAL" nlClp 

photocopy. 
o Step 4: Transfer Layer I segment infonnation to the "TrihutarylNon-Fluvi31 Break Lump/Split Worksheet". 
o Step 5: Lump and split tributary junction and non-11uviul segment breaks. 

V'Section 2.3 Layer 2: Channel Gradient Segmenl Breaks 
o Step I: IdentitY and mark the intersection of evel), contour line with the stream on the "GRADIENT" map 

photocopy. 
o Step 2: IdentitY and mark segment breaks based on channel gradient on the "GRADIENT" map photocopy. 
o Step 3: Transfer Layer 2 segment infonnation to the ''Channel Gradient Break Lump/Split Worksheet". 
o Step 4: Lump and split channel gradient segment breaks. 

V'Seclioll 2.4 Layer 3: Channel Confinement Breaks 
o Step 1: Identif)1 and mark segment breaks b3sed on channel coniinement (under present channel conditions) on 

the "CONFINEMENT" map photocopy. . 
o Step 2: Transfer Layer 3 segment break information to the "Channel Confinement Break Lump/Split 

Worksheet" . 
o Step 3: Lump and split channel confinement breaks. 

V'Section 2,5 FinaliZing Stream Segment Identification 
o Step I: Transfer the "GRADIENT" and "CONFINEMENT" map segment break marks to the "TRI13IFINAL" 

map photocopy. 
o Step 2: Transfer the stream order or non-fluvial feature nnme, gradient category, confinement category, and 

supplemental segment infonnation to the "Final Stream Segment Lump/Split Worksheet". 
o Step 3: Split and lump Iinal segment breaks 

"Section 2,6 Optional Sub-Segmenlldemificaliol1 
o Apply sub-segment strategy. 

G-I f:·,manuaI97\'apdx· ... id dlklst.\~"pd 
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Segmenting Task Checklist 

Stream Name _--,-_---, ______ _ 
Date _,_, __ _ 

Field Segment Verification 

'/Section 3.1 Field Preparation 
o Step 1: Gather and organized all core and supplementnl I11nteriais/equipment. 
o Step 2: Select and document stream access points. 
o Step 3: Contact IandO\vners and secure pennission to cross property. 
o Step 4: Check all measurement equipment for damage and [lecumey befmc usc. 

Y'Section 3.2 TributmyJunc[ioll and NOll-Fluvial Feature Field I·"er([rcatio/l 
o VerifY lower tributary junction/non-fluvial featlUre boundary. 
o Verify unifonnity off1ow and fluvial characteristics between boundaries. 
o Verify upper tributary junction/non-fluvial featrure boundary. 

V'Section 3.3 Channel Gradient Field Ver{jicalioll 
o VerifY lower channel gradient boundary. 
o VerifY unifo1l11ity of channel gradient categOJ;" between boundaries. 
o VerifY upper channel gradient boundary. 

V"Secr;on3.4 Channel Confine1l1enl Field Verification 
o Verify lower channel confinement boundnry. 
o VerifY unifoITI1ity of channel confinement categoI): between boundaries. 

o Verify upper channel confinement boundary. 

V" Section 3.5 FinaliZing Segment Field Ver~ficalion 
o Step 1: Gather together all segment field verification illfOJ111ation. 
o Step 2: Finalize lower and upper segment boundaty iocntions. 
o Step 3: Calculate channel gradient and continement ht:twccn segment houndaries. 
D. Step 4: Transfer final segment boundary illfoIl11ation to a clean LJseJs topographic map or Mylar oycrlay. 

G-2 r:\Jl1aJlllaI97\~1pdx\<;id _.chkl~1.\\"pd 



TFW Monitoring Program - May 1998 APPENDIX G 

Segmenting Task Checklist 

Stream Name _-,-_-,-______ _ 
Date ! 

Post-Field Documentation: Finalizing Form I Information & Data Management 

j/ Section 4.1 Segment Descriptors 
o Segment Number 
o . Sub-Segment Code 
o Field Verification 
o Stream Order 
o Gradient Category 
o Field Gradient 
o Confinement Category 
o Field Confinement 

V Section 4.2 Lower and VjJper S'egmel1[ 
BOl/JIdmy In/ormation 

o Township 
oRange 
o Section 
o Quat1er of Qum1er 
o USGS Map Elevation 
o Other Elevation 
o W.R.IA River Mile 
o Other River Mile 
o Reference Point 

"'Seclion 4.3 

o WAU# 

Optional Stream and S'egmenl 

Descriptors 

o Ecoregion 
o Drainage Basin Area 
o Human Confinement Modification Identified 
o MontgomelY and Buffingtion (1993) 

Information 

ySection 4.4 Segll1enl Field .Voles 
o Finalize notes. 

",Section 4.5 Map Box 
o Make sketch map or paste map copy section. 

y Section 4.6 Error Checking 

o F0ll11 I 

o Field verification infol111ation 

G-3 

VSeC{iOH 5.1 Preparation 
o COlllpleted and clTor-check~d Fonn 1 
o Data entry system 
o Data entry instructions and an "Ambsys" data 

dictionary 

v"'Sec/ion 5.1 Dala Processing, Producls and 
Arc!J/\-'illg 

o Key in the data n'om Fonn 1 
o 
o 

o 
o 

Error check data with original IIdd r01111::; 

Send completed data disk to TFW Monitoring 
j}n1gn.llTI 

Stream St.!gmcnt Description Report senl back 
Monitoring data and sl!gment boundary 
in1'ol111alion afchi\'ed 

r·Jll;lnua197·~lpdx·.sid chklsl.\\pd 
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AppendixH 

Examples of Gradient and Quarter of Quarter Section Templates 

(Contact TFW-MP for a free accurate copy master) 

Stream Segment Identification 
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20 ft. 

1% 2,000 ft. 

8% 250 ft. 
20% 100 ft. 

I I I I 
300 m;l.efS 

Gradient 
Category 

<1= 1% 
> 1% and <1= 2% 
> 2% and <1= 4% 
> 4% and <1= 8% 
> 8% and <1= 20% 
>20% 

ALWAYS CHECK 
ACCURACY OF 

TEMPLATE WITH 
MAP SCALE! 

Meters 
-~-I,OOOm 

500m 

250 m 

SCALE 1:24,000 

f:\manuaI97\apdx\SID\tmpl.p65 

II SCALE 1:24,000 II 
APPENDIX HI 

10m 

1% 

2% 

4% 

8% 
20% =:jl== 

I I I 
300 meters 

1,000 m 

500m 

250m 

125 m 
50m 

40 ft. 

1% 4,000 ft. 

2% 2,000 ft. 

4% 1,000 ft. 

8% 500 ft. 

20% 200 ft. 
Gradient category templates 
for 7.5 minute USGS topo­

graphical maps. 

I I I 
300 meters 

Feet _=:-- 4,000 ft. 

_::±::--2,000 ft. 

---'==!=='---- 1,000 ft. 

---=:==!===- 500 ft. 

SCALE 1:24,000 

NW NE NW NE 

HNWI I NE \-

SW SE SW SE 
/' , 

~I , 

NW 
'-r/' 

NE NW NE 

I SW f i SE 1-
SW SE SW SE 

Template for determining Section of Section 
locations of segment boundaries. 

r----------.., I Copy this page onto clear acetate I 
or overhead projector film - cut out 

I individual pieces and laminate for I 
I durability. I L __________ ...l 

Stream Segment Identification 
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Appendix I 

Watershed Analysis Study Design Information 

1-1: Table E-2. Channel Response Matrix 
1-2: Table F-6. Potential habitat quality rating based on gradient and 

confinement. 

Stream Segment Identification 





~ 
~ s· 
;:I ,., 
"" 

SEDIMENT 

FS Fine Sediment Deposition 
CS: Coarse Sediment Deposition 

VW> 4CW 
UNCONFINED 

2CW < VW < 

FS 
BE 

WA 

FS 
BE 

WA 
t;':l 4CW 
:;;: MODERATEL Y 

~ 

t 
~ .... 
~ 

CONFINED 

VW < 2CW 
CONFINED 

................... 

................... 

................... 

................... 

................... 

................... 

................... 
.......... . 

< 1.0 

Pool·Riffl. 

DISCHARGE 

SC • Scour Depth 
SF • Scour Frequencv 
BE . Bank Erosion 

WL 
SF 
FS 
BE 

CS 
BE 
SD 
WL 
FS 

CS 
WL 

1.0 - 2.0 

Pool-Riffle, 
Plana-Bed 

WOOD 

WL - Wood Loss 
WA • Wood Accumulation 

DB DFS/DFD 
DFD DB 
BE . WL 
CS 
SF 
WL 

CS DFS/DFD 
BE DB 
DB SF 
SD WL 

DFD 
WL 
SF 

CS DFS/DFD 
SD DB 
WL SF 
DFD WL 
DB 

2.0 - 4.0 4.0 - B.O. 

Plane-Bed. Step-Pool 
Forced Pool-Rittle 

CATASTROPHIC EVENTS 

OFS - Debris flow Scour 
OFD - Debris Flow Deposition 
DB - Dam Break Flood 

................... 
DFS ................... 

................... 
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APPENDIX 1-2 
Watershed Analysis Appendices F-Fish Habitat 

I 

Table F·6: Potential habitat quality rating based on gradient and confinement. 

Note: this table should only be used for a Levell assessment when limited data are 
available. Rating in the upper left of each box applies toanadromous salmon species. 

Rating in the lower right of each box applies to anadromous and resident forms of trout 

and char species. 

Spawning and Winter Rearing 
r;DA ""T 

CHANNEL <2% 2-4% 4-8% 8-12% 12-20% >20% 
CONFINEMENT 

.. . , .... ' ~'- .,~:' , , .... ,/"; .. ']. "'; .... . -. - .'4/""--\ ,.,. t" ", ._.'>..~ .- " ...... ..,,\._(.: ~ . 
Unconfined GOOD GOOD FAIR POOR POOR POOR 

IVW > 4CW\ GOOD GOOD GOOD GOOD FAIR POOR 

Moderately Confined GOOD GOOD FAIR POOR POOR POOR 
12CWs.VWs.4CW) GOOD GOOD GOOD GOOD FAIR POOR 

Confined FAIR FAIR POOR POOR POOR POOR 
IVW<2CW) GOOD GOOD FAIR FAIR POOR POOR 

E-GOOD E-FAIR 

E = rating for East of Cascade crest 
Summer Rearing 

r;PAntC"T 
. I 

CHANNEL <2% 2-4% 4-8% 8-12% 12-20% >20% 
CONFINEMENT 

Unconfined GOOD GOOD GOOD FAIR POOR POOR 
IVW>4CW) GOOD GOOD GOOD GOOD FAIR POOR 

t 
Moderately Confined GOOD GOOD GOOD FAIR POOR POOR 
12CWs.VWs.4CW) GOOD GOOD GOOD GOOD FAIR POOR 

Confined GOOD FAIR FAIR POOR . POOR POOR 
IVW<2CW) GOOD GOOD GOOD GOOD FAIR POOR 

VW = Valley Width 
CW = Channel Width (bankfull) 

Version 3. o· F-28 November 1995 



TFW Monitoring Program - May 1998 

AppendixJ 

Standard Field and Vehicle Gear Checklist Copy Master 

(Keep original copy masters with manual) 

Stream Segment Identification 
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TFW Monitoring Program - May 1998 

V STANDARD FIELD GEAR 

o Field clip board/form holder 

o Survey Forms (on waterproof paper) 

o Copy of survey methods 

o Maps- topographic and road 

o Pencils & erasers 

o Permanent ink marker 

o Calculator 

o 150 mm ruler 

o Pocket field notebook 

o Survey Vest 

o Compass 

o Safety whistle 

o Spring clips (2) 

o Vinyl flagging 

o Pocket knife/multi-purpose tool 

o Backpack or canvas tote bag 

o First aid kit 
o Water bottle and/or filtration system 

o Food/energy bars 

o Rain gear 

o Leather gloves 

o Safety glasses 

o Bug rep ell ant 

o Sun screen 

o Small flashlight or headlamp 

o Matches/fire starter 

o Emergency blanket 

o Snake bite kit (eastern Washington) 

f\. .. \apdx\Sid\gear.wpd 

APPENDIX J 

\I' STANDARD VEHICLE GEAR 

o Waterproof plastic tote box 

o Backup fiberglass tape 

o Comprehensive first aid kit 

DRain tarp 

o Rope (100 ft) 

o Extra water 

o Extra food 

o Extra dry clothes 

o Extra batteries 

o Spare tire/jack/tire iron 

o Tire sealant/inflator 

o Tow strap 

o Come-along winch 

o Fire shovel 

o Fire extinguisher 

o CB radio (to monitor logging activity) 

o Cell phone/VHF radio 

o Brush cutter 
o Ax/bow saw/chain saw 

o Tire chains 

V For remote work, extra survival & safety 
gear is recommended. 

This gear/is{ ;s provided as a guideline/oJ' o1f{filfil1g 

.field crews alUi is nol ;mended to cover all situations. 
Local conditions lJIay require additional or d(fferenl 

~ea,.. 

Stream Segment 1D 





TFW Monitoring APPENDIX F 

Stream Segment Description Report 

Stream Name: Unnamed Tributary 

Basin Name: 

Segment Location 

Reference Points: to 

Lower Boundary: T 16 R 7W Sec 7· 

Upper Boundary: T 16 R 7W Sec 6 

Lower Elevation: 220 f 

USGS Topo Map Name: Montesano 

Segment Characteristics 

Average elevation (m): 70.12 

Stream Gradient (from map): 2.60% 

Channel Confinement: 

Stream Order: 

Monitoring Surveys Conducted 

LWD Level1 Survey 10/09/1996 

LWD Level2 Jam Survey 10/09/1996 

Sediment Survey 10/09/1996 

Page 1 of 1 

WRIA: 24.0147 .01R 

Segment: 217 sub: 0 

River Miles: 0.2 to 0.4 

NW Quarter of the NW Quarter 

SW Quarter of the SW Quarter 

Upper Elevation: 240 f 

Segment Length (m): 

Gradient Category: 3 (> 2% and <= 4% slope) 

Confinement Category: Unconfined (> 4 cw) 

Channel Type: 

Survey Leader / Affi I iation 

Charles Grover 

NWIFC 

Charles Grover 

NWIFC 

Devin Smith 

NWIFC 

F 2 STREAM SEGMENT ID 

05/18/1998 



TFW Monitoring I 
Stream S('~m('nt Sur"c\' 

wTla wna trib ~eg.m sub channel 
baSin strcm'll s~gm Iyp.:: 
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"0 
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Stream Segment Id. Excel Entry Sheet 

I I 
I I 

Lower boundary 
town runge section 
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I I 

Upper boundary 
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W.R.I.A. # _I k.Q22 3 ____ OlB 

Stream Information 

W.R.I.A. Stream Name 
W.R.I.A. Basin Name 

Other Stream Name (s) 

USGS Topographic 
Map Name(s) 

-.JOH N c.~£E:I<. 

1-100 12 C.A NEIL 

£.LDoN 

Segment # 

Project Manager __ f,-,)-=Lc=LCOoc ___ N-,-_P,::-L=E:e-:U,-,-,oc' ___ '--_ 

rn 
I .... 

Manager Affiliation N W ;l:.r-lOIA'" >;:'SliERI!:S COM. 
Data Affiliation - SA,viC -

Segment Descriptors 

Field Verification @ E A (Circle one) .. Original 
0 WSA 

Stream Order 3 0 SSHIAP 
0 Olher 

Gradient Cat. ),-l.\ % 

Field Gradient % 

Confinement Cat. C @ U (Circle one) 

Field Confinement 

Lower and Upper Segment Boundary Information 
Lower Upper 

Township 2~~ 2-~..!i 

Range Q~W 03vJ ---

Section L:± z...x. 
Quarter of Quarter SWof sw NlJ of 5£ 

(Circle one) 

USGS Map Elevation '-/0 Meters· ~ qO (Mark one) 

Other Elevation Meters - Feel 0 GPS 
0 Other 

W.R.I.A. River Mile O.C! /,<;; 

Other River Mile Miles - Km 0 Actual 
0 USGS Map 

Ref. Pt. l ~ 0 GIS 

Optional Stream and Segment Descriptors 

1 
( ( 0 Bailey (94) 

WAU # __ '0_52.. A £....3. Eco Region _.%-. Omernik(95) 

Drainage Basin Area 
Human Conf. Mod. 10 

Acres ________ Method 

Y N (Circle one) (Yes> 10%: No < 10%) 

Montgomery & Buffington (1993) Information 

Geomorphic Province 

Val/ey Segment Type 

Channel Reach Type 

Geo History Type 
Bedrock Type 
Climate' Type 

__ OForced 

Moret~ 
onBack~ 

i Fisheries Commission, 6730 Martin Way E., Olympia, WA 98516 (360)438·1180 ERROR CHECKED by: ...dL Date: .:f:.1.:L1 J..i... manuaI97lforms\981F1.p65 
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TFW Mnr1itolrinn Prnm~m 

Segment Field Notes 
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