






































































































































































Diameter 

Diameter information is useful in determining the relative size and 
volume of individual logs. Diameter (to the nearest centimeter) is 
measured at the mid-point along the length of each log with a cali­
per or measuring stick. If a log cannot be measured, for example 
if the water is too deep or part of the log is suspended above the 
channel, estimate the diameter. If the log is divided into several 
large branches at the mid-point, making an accurate diameter mea­
surement impossible at that location, measure the diameter immedi­
ately below the point where the branches fork. The diameter of 
rootwads is measured on the stem just above where the roots begin. 

Length and channel location 

Information on the length of logs and rootwads is useful in deter­
mining their relative size and volume. In conjunction with the 
length measurement, information on the channel location of the 
piece is collected. The system used to describe channel location 
(based on Robison and Beschta, 1991) consists of four location 
zones or categories (Figure 3a) . 

Zone 1 is the wetted low flow channel, defined as the area under 
water at the time of surveys done during the low flow period. 

Zone 2 is an area within the influence of the bankfull flow. This 
zone is within the perimeter of the bankfull channel and below the 
elevation of the water at bankfull flow (excluding areas defined as 
Zone 1). Zone 2 includes areas such as gravel bars that are ex­
posed at low flow. 

Zone 3 is an area within the perimeter of the bankfull channel but 
above the water line at bankfull flow. This zone includes pieces 
that extend out over the channel but are suspended above the eleva­
tion of the water at bankfull flow. 

Zone 4 is the area outside of the bankfull channel perimeter. This 
zone includes the upper banks and riparian areas. 

To measure length and channel location, first determine which zones 
the log or rootwad passes through. To define the location of the 
zones, it is necessary to determine the point on each bank that 
represents the high water mark at bankfull flow. 

A variety of methods have been used by geomorphologists to estab­
lish the outer boundaries of the bankfull channel, however many 
require discharge records or surveying techniques. 
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For ambient monitoring purposes, use bank form and vegetation indi­
cators to identify the perimeter of the bankfull channel. See the 
reference point survey module for a detailed discussion on deter­
mining bankfull channel dimensions. In channels with natural (un­
diked) riparian areas and frequently inundated floodplains, the 
boundary of the bankfull channel corresponds with the top of the 
low banks between the active channel and the floodplain. For con­
fined channels without a floodplain, channels that have been arti­
ficially diked and channelized, or channels that are incised into 
terrace deposits that are not regularly inundated, the line of pe­
rennial non-aquatic vegetation is the best indicator of the 
bankfull channel boundary. 

The outer boundary of the bankfull channel can be used to separate 
Zone 4 from Zones 2 and 3. Zone 4 lies outside the bankfull chan­
nel. To separate Zones 2 and 3, extend an imaginary horizontal line 
across the channel connecting the bankfull boundary points, repre­
senting the estimated water surface when the channel is at bankfull 
stage. 

Once the zones have been determined, measure the length of the log 
or rootwad (along its main stem) in each of the four zones (Figure 
3b& c). The boundary line between two zones often passes through 
the log at an angle. In these situations, start with the lowest 
zone and measure to the furthest extent that the log influences 
that zone. At the point where the entire log has left the first 
zone, measure to the furthest extent that the log influences the 
second zone. Often the bottom ofa log is the last portion to 
leave Zone 1 or 2. 

If part of a piece that is within Zone 1 or 2 also extends into 
zone 3 or 4, measure and record the length in Zone 3 or 4. If a 
piece lies entirely within Zone 3 and/or 4 it is not counted in the 
survey. 

Extend the length measurement from the base of the attached root­
ball, if present, to the end of the log, even if the end is less 
than the minimum diameter. If a portion of a log is buried and the 
entire length cannot be determined, measure only the exposed por­
tion of the log. When a piece of wood forks into numerous small 
branches, such as the branches at the top of a tree, measure to the 
point where the main stem is no longer distinctly larger than the 
branches forking off of it. 
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Recruitment Option 

Cooperators interested in documenting wood that may be recruited 
into the channel in the near future may also want to count and mea­
sure pieces of debris that are suspended or bridged over the chan­
nel in Zone 3. To do this, also enter data for qualifying pieces 
that intrude into Zone 3 but do not enter Zone 1 or 2. These 
pieces will not be included in the regular wood count but will be 
recorded in a separate "recruitment· category. 

Type of Wood 

Logs are classified in one of three categories based on the species 
of tree. The three categories are coniferous (C), deciduous (0) or 
unknown (U). This provides information on the type of material 
that is entering the channel and its potential longevity, since 
conifers resist rot and persist longer than deciduous pieces . 
Characteristics of the bark, wood fiber, and branching pattern can 
often be used to identify the type of wood. A tree identification 
guide may be useful to help identify various species. If unsure 
about the type of wood, enter unknown (U). 

Stabilizing Factors 

~ Note if the piece has a root system (R), is partially buried (B), 
or is pinned (P). Buried is defined as having increased stability 
at bankfull flow due to complete burial of either end or lateral 
burial of 50% or more of the piece. Pinned is defined as having 
increased stability at bankfull flows due to having another piece 
on top of it, or due to being wedged between other logs, standing 
trees or bedrock. 

o 

Pool FOrming Function 

Note if the log or rootwad is associated with pool formation, con­
tributing to either scour or impoundment of water. Imagine the 
pool-forming processes at bankfull flow to make this determination, 
because pieces outside of the wetted perimeter at low flow may con­
tribute to pool formation at bankfull flows. 
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Large Debris Jams 

Large debris jams consist of accumulations of ten or more qualify- (') 
ing pieces (either logs or rootwads) that are touching. Pieces 
must be wholly or partially within Zones 1, 2 or 3 to be counted in 
debris jams. 

In the Level 2 LWD method, the following information is collected 
on logs and rootwads that are found in large debris jams and is 
recorded on the Large Debris Jam survey form (Appendix C). Walking 
on top of large debris jams can be difficult and dangerous, so this 
information is intended to be collected while walking around the 
outside of the debris jam and does not involve actual measurements 
on individual pieces of wood. 

Associating Large Debris Jams with Reference Points 

Each debris jam should be associated with a 100 meter reach delin­
eated by established reference points (see reference point survey 
module). Locate the mid-point along the length of the debris jam, 
and record the number of the nearest downstream reference point 
(see Figure 2). 

Number and Size of Visible pieces 

Walk around the debris jam and count the visible pieces that meet 
the minimum size criteria for logs and rootwads. Because it is 
often not possible to see both ends of logs that go through the 
middle of large jams, it may be difficult to know if you are count­
ing the same piece twice. Take your time and do your best! Assign 
each piece that you count to one of four categories, based on a 
visual estimate of the diameter. The categories are: 

* log: 
* log: 
* log: 
* rootwad: 

10-20 cm diameter at midpoint 
20-50 cm diameter at midpoint 
greater than 50 cm diameter at midpoint 
20 cm or greater at base of stem 

Determining the Size of the Debris Jam 

The purpose of this information is to obtain an estimate of the 
dimensions of the debris jam as a means of characterizing its rela­
tive size. Determining the dimensions of a debris jam may be dif­
ficult because debris jams often have irregular shapes with indi-
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vidual logs that protrude from the pile. Imagine the debris jam as 
a rectangular shape with the smaller protruding pieces pushed into 
the pile or trimmed off, and record the average length, width and 
height measurements. 

Channel Location 

Use the system of channel location zones described in the section 
on collecting information on logs (above). Note the furthest chan­
nel location zone into which the debris jam intrudes. To deter­
mine this, imagine the debris jam with the protruding individual 
pieces trimmed off, as when determining the size of the debris jam. 

Pool Forming Function 

Note if the debris jam is associated with pool formation, contrib­
uting to either scour or impoundment of water. Imagine the pool­
forming processes at bankfull flow to make this determination . It 
is possible that debris jams outside of the wetted perimeter at low 
flow contribute to pool formation at bankfull flows. 

Filling out the Leyel 2 Large Woody Debris Survey FOrm 

The Level 2 LWD Field Form 

Use the Level 2 LWD field form (Appendix B) to record information 
collected using the Level 2 methodology. This section describes 
how to enter information on the form. 

Background Information 

Begin by recording the date the survey was done. Begin a new ,sheet 
on each subsequent day if the segment takes more than one day to 
survey. Record the stream name, WRU and segment XI) number, and 
the beginning and ending rivermile. This information can be taken 
from the segment summary form. 

Piece Number 

Make one entry on the Level 2 form for each qualifying piece of 
wood (except those in large debris jams). Assign each piece a 
unique piece number, beginning with 001 and continuing in sequence 
to the last piece in the stream segment. Record this in the piece 
number column. 
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Downstream Reference Point Number 

Record the number of the nearest downstream reference point from 
the mid-point of the log or rootwad in the downstream reference 
point column. 

Piece Type 

Determine if the piece is a log (greater than 2 meters, with or 
without roots) or a rootwad (less than 2 meters with roots at­
tached). Record (L) for log or (R) for rootwad in the piece type 
column. 

Diameter 

Record the diameter measurement (to the nearest centimeter) in the 
diameter column. 

Length 

The form has separate columns for each of the channel location 
zones. Record the length of the portion of the log or rootwad as­
signed to each zone in the appropriate column. Lengths are measured 
to the nearest 0.1 meter. Total length will be computed during data 
processing by adding the lengths in each of the individual zones. 

Wood type 

Record the type of wood in this column using (C) for conifer, (D) 
for deciduous or (0) for unknown. 

Stability 

Use this column to record all of the applicable stability factors 
for the piece using (R) for root system, (B) for buried, and (P) 
for pinned. 

Pool Forming Function 

After determining if the log or rootwad is associated with a pool, 
use this column to record (Y) for yes and (H) for no. 
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Filling out the Large Debris Jam Survey Form 

The Large Debris Jam Survey Porm 

Use the large debris jam survey form (Appendix C) to record infor­
mation collected using the large debris jam methodology. 

Background Information 

Begin by recording the date the survey was done. Begin a new sheet 
on each subsequent day if the segment takes more than one day to 
survey. Record the stream name, WRIA and segment ID number, and 
the beginning and ending rivermile. This information can be taken 
from the segment summary form. 

Large Debris Jam Number 

Make one entry on the Large Debris Jam survey form for each quali­
fying large debris jam (10 or more interconnected qualifying pieces 
of wood). Assign each large debris jam in the segment a unique 
number beginning with 1, and record in this column. 

Downstream Reference Point Number 

Record the number of the nearest downstream reference point from 
the mid-point along the length of the debris jam. 

Visible Pieces 

Record the total number of visible pieces in each of the size cat­
egories in the appropriate column. 

Length. Width and Height 

Record the length, width and height (in meters) of the debris jam 
in these columns. 

Channel Location Zone 

Record the zone number (lor 2) corresponding with the greatest 
intrusion of the debris jam into the channel. 

Pool Forming Function 

{~ After determining if the debris jam is associated with a pool, use 
this column to record (Y) for yes or (N) for no. 
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Traininq, Field Assistance and Data Processinq 

This manual is intended as a reference for those collecting infor­
mation using the TFW Ambient Monitoring Program large woody debris 
survey module. Because of the difficulty in relying solely on a 
manual to learn and implement monitoring methodologies, the TFW 
ambient monitoring program offers formal training sessions and in­
formal field assistance visits to help cooperators learn and imple­
ment the methodologies. 

In addition, the Ambient Monitoring Program also provides a quality 
control service that involves having an experienced crew perform 
replicate surveys for cooperators. The purpose of these surveys is 
to identify and correct inconsistencies in application of the meth­
ods and to provide documentation that data being collected is 
replicable and consistent throughout the state. 

The TFW Ambient Monitoring Program also provides field forms for 
recording monitoring data. Cooperators that use these forms can 
have their data scanned into a database and will receive a hard 
copy data summary sheet and a copy of the database on floppy disk. 

We encourage cooperators to utilize these services. Please contact 
the Northwest Indian Fisheries Commission (1-206-438-1180) for more 
information concerning the TFW Ambient Monitoring Program. 
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