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Abstract

A riparian survey was conducted in the Onion Cresk Weatershed, in Stevens County,
Washington, to obtain basdine data and establish permanent plots that can be usad to
track future rates of large woody debris recruitment during “normd” years and episodic
events

A totd of tweve permanent plots were edablished during summer of 1998 a three Stes
correponding to mixed conifer, western redeedar, and mature western redcedar Stands.
Fots were 30 meters long and 50 meters wide centered on the creek. All three dreams
were smdl, (Type 3) with bankfull widths ranging from 2 to 3 meters. Average sream
gradients ranged from 8% to 20%, and average Ste hilldopes ranged from 26% to 44%.

Sanding wood, down wood, and instream wood were measured at each plot. Over 1250
danding trees and instream Wood were marked with duminum tags for future reference.
Vaious informaion such as tree haght, doh, spedes, condition, and leen azimuth was
recorded for sanding trees. The Sze of down wood (pieces and trees with rootwads) was
a0 recorded, dong with the location and fdl direction of trees Instream wood was
characterized and counted as wdll.

Oveal, trees were predominantly western redcedar (60%), Grand fir, and western
hemlock (fir and hemlock together making up 24%). Average dand dendties ranged
from 825 to 1055 stems’ha. The mgarity of the trees were small (<30cm dbh), with the
grestes number of large trees in the mature redcedar dand. On average, the tallest trees
were ds0 locaed in the mature redcedar dand. Eight to 12% of the trees a a $and were
ather dressed or snags. Tweve to 20% of the trees in a sand were leaning, with 2%
more leaning toward the creek than away. Trees were generdly wel digtributed
throughout the plots The wedtern redcedar stand had the mogt trees close to the creek;
the mature redcedar had the mogt trees farther up the hilldope

The mogt common species of down wood was western redcedar.  There were about twice
as many down pieces of wood than down trees with rootwads. The mixed conifer gand
hed the most down wood. Mogt of the down wood was smdl (<30 am) in diameter and
between 5 and 15 meters long. The down trees with rootwads were more decayed than
the individud pieces Mog of the trees that fdl originated away from the creek, between
10 and 20 meters dope disance. Of the down wood, 11% was recruited to bankfull, 7%
was soanning, and 20% was sugpended over the sream channds (however, much of this
suspended wood was found in just two of the twelve plots).

Mogt instream wood wes very smdl (<20 cm diameter). Accounting for dl wood in the
channd (bankfull, spanning, or suspended), recruitment was 1 piece/bankfull wicth.

Mog of these pieces were < 5 meterslong. Almogt all of the wood functioning to form
pools was andl or medium dzed; mogt was amdl. The mixed conifer gand had the most
wood recruited to the bankfull channd (1.1 pieces/bankfull width), and the redcedar
dands hed less than half that amount (0.30-0.45 pieces/bankfull width). No debris jams
were found in the Sudy plots
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|. Introduction

LA, Poben Saemnent

The capability to identify the dengty and Sze of trees nesded in riparian aress to asure
uffident long-term recruitment of wood into sream channds is extremdy important for
developing riparian management objectives that are adequate to protect fish habitat.
Currently, knowledge about dl the recruitment mechaniams is incomplete. There is some
limited information availadble on the loss of trees resulting from outbresks of dissese and
pedilence The Fores Sarvice is currently gathering information on wood recruitment
asodaed with the 1994 tires in Idaho. However, information on recruitment due to
gorm everts is virtudly nontexigent. This monitoring program provides an opportunity
to refine the undersanding of wood recruitment processes

1B. Backaround

Wood is recruited to sreams through a vaiely of mechanisms One mecheniam is
through suppresson, where amdler trees lose the batle with larger trees for nutrients and
light. These trees die and typicdly fdl. If they are dose enough to a stream, they may
recruit to the dreem. This mechanian however, is unlikdy to recruit large diameter
wood to dreams but may recruit sufficient wood to channds where amall pieces are
funciond. Lager tress that grow old and die typicaly reman sanding and decay in
place, providing vaueble wildife hebitat but litle wood in dreams Recruitment of
larger wood to dreams is more likely to occur as a result of catastrophic events such as
tire, wind sorm, flood, ice gorms, and outbresks of pedilence or dissese.  Hence,
recruitment of larger wood is expected to be an episodic process, much like mass
wading, occurring primaily during extreme or unusud events

The ability to evduate the adequacy of vaious riparian managemantt drategies would be
greatly enhanced if the rate a which these vaious recruitment mechanisms occurred was
known. Many have proposed to evauae the effectiveness of management drategies by
monitoring before and dfter treetment Studtions or pared Studions to compare
recruitment rates. Due to the greet ded of vaiability thet the episodic neture of
recruitment imparts to wood recruitment, before and after trestment Stuations are
virtudly impossble to control and reguire many years of before and after treatment data
to adequatdy account for that variability. Pared dudies have a grester probability of
ucoess gnce Stes can be Hected to assure identicd weather conditions, Neverthdess, it
will take decades of monitoring to characterize long term differences between tregtments,
during which time dand conditions will change dramaticdly, adding another
complicating factor to the study which is difficult to control.

An dternate gpproach is to try to capture the recruitment rates out of various sand types
and dengties during “normd” years and episodic events. This information could then be
used in conjunction with growth and yidd modds and probability of direction of fdll
goproaches to esimate or modd the totd recruitment of wood over time to dreams under
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vaious management goproaches. Such an gpproach has the potentid to help us arive a
answve's regarding the adequecy of ripaian manegement drategies much more quickly
then a longterm monitoring program.  Of course, a decade of uneventfil years will
hinder atempts to atan needed information in a timdy fashion. Smdler  magnitude
events may, however, provide some indght regarding recruitment in huger events

[.C. Chaatteization of the Onion Creek Waershed

In 1997, a Watershed Andlysis was conducted in the Onion Creek WAU which provided
an as=samant of watershed conditions and established prescriptions for forest practices
on dete and private land (Raines et al., 1997).

The Onion Cresk watershed is in many ways typicd of northeast Washington. The bedn
lies within the range of the continentd gladers and drains into Lake Roosevdt on the
Columbia River (FHgure 1). Average annud precipitation is goproximatdy 25 inches,
mog of which fdls as snow. Pesk runoff occurs during the sring snowmelt period. The
topography of the baan is gently ralling with few geep dopes, however a 90 foot
waefdl is present near the mouth of the creek, separaing mogt of the baan's fish
populations from Lake Roosevelt.

The dominant fish gpedes in the bagn is brook trout. Cutthroat are also present in
portions of the basn. Bull trout, which resde in Lake Roosevdt, make limited use of
the lower portion of the cresk for pawning. That portion of the sream, however, has
been highly modified; litle good qudity hebitat is avalade

The badn gedlogy is dominated by highly weathered gladated granitics There are
exposures of dae and other sedimentary rock formations intermingled with the granitics
as a reault of folding and eroson which surfaced the layers of rock laid down when the
area was dill oceanic. The area is near the southern terminus of the continentd gladers
hence, pockets of unconsolideted glacid depodts are scatered across the basin.

The area near the mouth of the sream was covered for a time by the old gladd Lake
Columbia. In this area, there are extremdy degp depodts of unconsolideted materid,
Wae in this portion of the basn tends to go subsurface and severd streams disgppear
dtogether in this maerid. The water in these dreams is presumed to enter Lake
Roosevdt bdow the water line. Although Onion Creek drains gpproximatdy 37,000
acres the summer low flow a the mouth is only 4 cubic feat per second. The dream is
presumed to lose some amount of flow as it passes through the lake deposits dthough
messurements taken in the basn during the Watershed Andyds did not identify any
gonificant flow reduction in this area

Many of the heedwater streams in the basn dso are dry mogt of the year. These
hesdwater aress flow primarily during snowmelt and are dry once the show is gone.  In
winter they are dry or frozen,
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Figure 1. Location of the Onion Creek Watershed
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Landdides are rare in the badn, occurring primarily in the glacid lake depodts on
overdesp dopes There have been no deris dides identified in the period of photo
record, therefore, debris dides are not a ggnificant recruitment mechaniam. There have
been a least two blowouts of mine tailings since 1960 tha had dgnificant effects on
channd  condition.

As the previous discusson might suggest, Sream power in the badin is rdaivedy low.
Veay smdl wood (< 20 cm dbh) functions wel in many of the tributaries and branch sze
pieces function in the headwaters.

The dominant vegetation type in the badin is ponderosa pine Stands of fir and Dougles
fir are a0 presnt in some areas and mature cedar is found dong portions of the lower
mandem.  The upper portion of the badn is managed as commerdd foret. The lower
portion of the bean is in primarily large lot rural resdentid development. There is a
grdl aea of agriculturd use near the mouth of the dream.  Such multi-use bedns are
common in this portion of the dae

Mogt of the riparian aress in the Onion Cresk basin can be characterized as part of the
Western Hemlock/Cedar vegetation zone (Henderson et d 1989, 1992). Wedern
redcedar/queen cup beadlily (THPL/CLLUN) and cedar/ladyfern (THPL/ATFT) as
characterized in Williams e d. (1995) are typicd of the moid riparian Stes dong the
mainstem Onion Creek. In addition to redcedar, these areas dso contain western larch
and Douglas fir with pockets of grand fir and Engdmann soruce. Peper birch, quaking
agpen, and black cottonwood are aso peppered throughout the mixed redcedar Stands
dong the mangdem.

Wedtern redcedar is dso common dong the mgor tributary draineges where soils are
wet. Hemlock plant assodiaions maostly occur on dopes adjacent to confined channds

where drainage is good. In the upper Onion Cresk sub-basn and the Van Stone Mine
sub-basn, western larch and lodgepole pine are common in the riparian area

The width of the riparian area from which trees can be recruited to the channd is wider
than the true riparian vegdation zone hence much of the potentid recruitment is from
dands best characterized as upland forest, Along the smdler tributaries, the width of the
true riparian vegetaion zone is vary narow and upland spedies are the primary oecies
avaladle for recruitment.
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I1. Project Description

In 1998, a monitoring project was initiated in the Onion Creek Watershed to hdp
determine LWD recruitment rates during normd periods and episodic events  In the firdt
phase of the project, which is described in this report, an inventory of exiding riparian
dands and instream wood was conducted to provide basdine data for tracking future
changes. Funds provided by the TFW Monitoring Advisory Group, Northwest Indian
Fsheries Commisson (NWIFC), and Boise Cascade Corporation were utilized for
edablishing the plots and conducting the initid survey.

Boise Cascade Corporation will drive to find additiond funding Sources to continue the
monitoring annudly and fallowing mgor disurbance events for a peiod of a lesdt five
yeas At a minimum, the pamanent plots will be revisted a least once during the five
year review of the watershed andyss The adlity to cgpture episodic informetion will be
contingent on the occurrence of such events. If no such events occur during the period of
monitaring, there will be an opportunity to get improved informetion on' recruitment
during “normd” years as a function of dand type, dope, and dengty.

ILA. God and Objectives

The Onion Cresk effectiveness monitoring project is desgned to address the fallowing
generd god and objectives (Smith and Schuett-Hames, 1998), as wdl as project soedific
objectives.

General  Goal

To support adaptive management by evaluating the effectiveness of individual
riparian forest practices and restoration measures in providing adequate levels
of LWD and associatedfunctions on a Ste scale.

General  Objectives

To improve interpretation of monitoring results by collecting regional data on
tree growth, tree mortality, and L WD recruitment processes in riparian stands,
and on the persstence, routing, andfunction of LWD in sream channels.

Specific Project Objectives

« To egdtabdlish permanent plots and collect basdine data that can be used to track future
changes in LWD recruitment in order to:

1. refine our underdanding of wood recruitment for use in growth and yidd modds
and probability of fal gpproaches used to edimate the recruitment over time,

2. capture recruitment rates during normd years and episodic events as a function of
stand type, dope, and densty, and



Onion Creek Large Woody Debris Recruitment Effectiveness — Final Report

3. address peragence of recruited wood in sreams and the portion of wood
recruitment that functions to form poals.

II.B. Monitoring Ouedions

1 Characterization. What are the current characteridics of riparian dands and leves of
LWD?

2. Tree fall rates: What is the rate of tree fdl during “normd” periods as a function of
dope, gand type, and dendty? What is the rate of tree fdl during various types of
gorm events (assuming they occur)?

3. Fall drection: What is the didribution of tree fdl direction? Is the digribution
different for trees rooted in the bank than for trees further from the stream? How
does dope affect the didribution? How does the leen of a tree factor into the
direction of fdl?

4. Functionality of recruited wood: How do wood and stream size affect functionality?

This report summarizes the work completed in 1998 to edtablish riparian monitoring plots
in the Onion Cresk Watershed. The results of this work and the contents of this report
characterize current and conditions. Follow-up monitoring is needed before other
questions can be answvered.
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[11. Study Design
HIA. Introduction

The sudy desgn was basad on riparian dand survey methods developed to monitor the
effectiveness of riparian forest practices on a Ste scde as pat of the TRW Effectiveness
Monitoring and Evaduaion Program (Smith, 1998). These methods were used to
characterize timber sands and the current fevel of LWD recruitment.

MI.B. Ste Locetion

The Onion Cresk Watershed is located in Stevens County in northeastern Washington,
near the town of Northport (Figure 1). The Onion Creek Watershed (WAU 610105) isin
Water Resource Inventory Area (WRIA) 61.

Study dtes were locatied along sream segments that were assgned ssgment numbers
during the Onion Creek Watershed Andlyss (Raines, e d. 1997). The dudy Stes,
identified by dreem ssgment numbers can be locaed usng the information provided
beow.

Table 1. Location of study sites in the Onion Creek Watershed

e

610105 mixed conifer 602 Gillette Mtn. T.37 N, R.40 E. S.5,NE Yaof SW Y%

610105 western redcedar 512 Omnion Creek T.38 N, R. 40 E. S. 34, SW ¥ of SW %

610105 mature western 511 Gillette Mtin. T. 37 N, R. 40 E. S. 4, SE Y4 of NE
redcedar

[ILC. Site Sdection

All study gtes were located on Boise Cascade property to ensure adequate plot protection
and longterm accesshility for monitoring purposes. Sites were sdlected on Type 3
dreams in areas containing mixed conifer, western redeedar, and mature western
redcedar Sands. The maure redcedar Sand was known to contain older and larger trees
then the redcedar dand. A westen lardhVDouglasfir dand was aso sHected, it but
could not be surveyed because of safety concerns.

A Boise Cascade foregter utilized exiding information about stand types, hilldopes,
channd confinement, dand dengty, tree Sze, and locd knowledge about access to sdect
dudy Stes Limiting Ste sdection to Type 3 sreams on Boise Cascade proparty greetly
reduced the pool of potentid Stes. Stes were sHected to contain a range of hilldope
gradients and sand dengties to the extent possble however, most of Boisg's property is
in the upper portion of the watershed, and sreams there are gengdly smdl, seep, ad
confined.
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II1.D. Sream Information

Sream Segment 602 waas in the upper reach of Onion Creek, and Segments 5 12 and 5 11
were tributaries to Onion Creek. These creeks were rdaivey smdl. Streeam Segment
602 wes the largest with an average bankfull width of dmog 3 meters. The average flow
in this segment was 4 cubic fet per second (cfs) in 1998, ranging from a high of 14 cfs
and alow of 04 cfs. Segments 512 and 511 were amdler than ssgment 602; the average
bankfull width was 2 meters & each. Flow measurements are not available for these two
ssgments

As characterized in the Onion Creek Watershed Andysis (Raines et d., 1997), the
redcedar Stes were locaed in dream ssgments characterized by rdaivey segp dopes
(8-20%) and the mixed conifer Sand had moderately stegp dopes (4-8%). All three
dream segments had confined channds. The average sream gradient was leedt in
Segment 602 (8%) and greatest in Segment 5 11 (20%).

Table 2. Stream gradient and bankfull width at riparian plots in the Onion Creek Watershed

Pl ot Stream Bankfull Plot stream Bankfull Plot Stream Bankfull
# Gradient Width # Gradient Width # Gradient Width
(%) (m) (%) (m) (%) (m)
2 10 3.2 2 21 2.1 0 12 1.6
6 5 2.8 6 10 15 1 16 19
10 9 2.7 10 12 2.2 5 27 2.4
13 8 2.8 13 13 2.1 9 24 2.0
Avg. 8 2.9 Avg 14 2.0 Avg 20 2.0

OI.E. Pot Location

Thirty meter horizontd transects were marked following the direction of the
dream in each sream segment. One of the first four upstream transects was
sdected randomly for survey, with subssquent transects sdected every fourth
transect after that. Plots were edablished & the mixed conifer Ste firg,
followed by the western redcedar and maure redcedar Stes, regpectivdy.

According to the origind sudy design, four Stes (or ssgments) were to be
surveyed; however, the fourth site could not be surveyed for safety reasons.

One plot was added to each of the exiding segments after three plots hed dready
been surveyed. Flots were not dl equidigant within a segment for a
combinaion of reasons induding the modification from four dtes to three
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Particular information about plot locations within each ssgment is provided bdow:

Segment 602  An exiding forest road was located in the upper portion of the dte. A
30 meter unnumbered buffer was placed on each Sde of the road.

Segment 512 -The digance avalable for plot esablishiment was limited by a forest
road upstream of the firg plot (a 60 meter buffer was used to avoid the road) and a
property line a the downdream end of the ste

Segment 577 — Plot establishment was complicated by the presence of a forest road
and harvested area upstream and flagging for road condruction near the middle of
the ste. A 160 meter buffer was created to dlow for future road condruction
without interference with plots

IILF. Aot Edablishment

Plot boundary lines were established 25 meters perpendicular to transect lines on
both Sdes of the dream. Reaulting plots were 30 meters long and gpproximatey
50 meters wide. Facing downstream, 30 x 25 meter right bank (RB) and Ieft
bank (LB) subplots were dso ddinested within eech plot. The length of plot
boundary lines varied dightly due to variations in hilldope, 0 the plot aress d0
differ somewhat. Hilldopes were cdculaed usng a weighted average of dopes
for each dope-bresk, with the floodplain exduded from cdculaions if the
gradient of the firg dope-bregk was <10%.

Table 3. Descriptive information for riparian plots in the Onion Creek Watershed

602 2 30 RB 36 W-NW 758
LB 54 E-SE 720
602 6 240 RB 27 W 738
LB 34 E 752
602 10 360 RB 31 W 746
LB 55 E 744
602 13 450 RB 27 W 756
LB 47 E 753
512 2 30 RB 31 W 723
LB 42 E 744
512 6 150 RB 9 W-SW 752
LB 29 E-NE 752
512 10 270 RB 33 sw 734
LB 30 NE 782

*Distance from the upstream segmentboundary to theupstreamplot boundaries
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Table 3. Continued

512 13 360 RB 11 W-SW 749
LB 23 E-NE 749
511 0 0 RB 41 SW 734
LB 46 NE 752
511 ! 30 RB 46 SW 747
LB 52 NE 749
511 5 310 RB 29 SW 761
LB 43 NE 756
511 9 430 RB 47 S-SW 729
LB 53 N-NE 755

*Distance from the upstream segment boundary to the upstream plOt boundaries

The outsde corners of eech plot were permanently marked with rebar, and witness trees
were marked a each plot. Witness tree information is provided in the database provided
to NWIFC.

IIL.G. Methods

The fallowing sections provide a brief description of monitoring methods usad in this
sudy. Detaled sudy methods can be found in the project monitoring plan (Schumaker
et da., 1999).

I.G.1. Standing Trees

In each plat, survey information was collected for dl sanding trees =10 cm dbh
and snags (=10 cm dbh, >2 m tdl, and danding >45° from the ground). Survey
information induded tree height, dbh, tree spedies, disance from the creek,
condition, leen angle, and leen aamuth.

Over 1250 danding trees were tagged during the survey usng duminum tags
naled bdow chansaw height on the Sde of the tree facing the sream.  Using
the hundredths place on the tag number, even numbered tags were used on the
right bank subplots, and odd numbered tags were used on the left bank subplots;
for example, #459 and #1473 ae on aright bank; #329 and #1328 are on a lefi
bank.

10
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111.G.2. Down Wood

Two categories of down wood (<45 from the ground) were surveyed: trees with
attached rootwads and individud broken pieces Down trees with attached
rootwads were induded if more than 50% of the rootwad was in the plat, the
length from the base of the tree to the top was a leest 2 m, and its dbh was &
leest 10 cm. Individud broken pieces of trees were induded if the midpoint of
the piece was in the plat, the length of the piece was a least 2 m, and the
diameter & the midpoint wes a lesst 10 cm. When down trees or pieces reached
or spanned the streem channdl, Large Woody Debris (LWD) information wes
a0 collected and cross referenced by tree number. Survey information
induded decay dass, diameter a the midpoint of pieces and base of trees, tree
pedies, and recruitment to the bankfull channd.

11.G.3. Instream \Wood

All pieces of wood in the sream gregter then 2 m long and 10 cm diameter, messured &
the middle of the piece, were inventoried (Schuett-Hames et d., 1994). Those pieces that
extend up onto the bank of the sream were noted in the downed wood survey and dso in
the instream wood counts.

[11.G.4. Quality Assurance

To ensure collection of congdently high qudity fidd messurements fidd crews were
subject to unannounced ingpections. An ingpector was provided by Boise Cascade
Corporation. The ingpector periodicaly checked measurements teken by fidd crews and
compared them to hishers as a measure of accuracy. FHeld crews aso periodically took
duplicate messurements to document ther precison. Daa were within the fallowing
tolerances for average accuracy and preciSon:

Table 4. Quality of data collected during the survey in the Onion Creek Watershed

fd i A B AL

Tree height

Azimuth

dbh

Length 0.3m
Tree species <5% error
Slopes 5%

The target guiddine vaues are basad on tolerances used in DNR’s Forest Resource
Inventory System (Washington State DNR, 1996) and recommendations from NWIFC
and Boise Cascade Corporation. These values are believed to be adequate to meet the

objectives of this sudy.
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V. Survey Reaults

This portion of the report summarizes Ste characterization informetion for standing,
down, and instream wood. Results from the survey of sanding wood are presented by
dream ssgment/dand type, and characterization information is provided for each subplat.
Subplats are not characterized individudly for down wood and instream wood; instead,
higograms are used to characterize reults from al plots combined.

IV.A. Standing Tress

The fdlowing section summarizes the dengty, spedes compodtion, Sze,
condition, height, leen, and digance from the dream informaion for sanding
trees in the Onion Creek riparian plots.

IV.A.1. Density

The dengty of ganding trees (live trees and nags) ranged from 300 semg/ha to
amog 1400 gemsg’ha within a subplot. Dengties of 600 to 1000 semsha were
mog common. The wedern redcedar Sand had the grestest dengty, and the
mature redcedar dand hed the lowest densty.

Table 5. Stand density (stems per hectare) at three study sites in the Onion Creek
Water shed

Mean Densty 904 1055 826
(standard deviation) (182) (196) (286)

Of the three dands surveyed, the mixed conifer gand had an intermediate
dendty of danding trees densties ranged between 600 gemsha and 1100
demsha Left bank subplots had gregter tree dengdties than right bank subplots
in this dreeam ssgment.

12
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Figure 2. Density of standing trees (live trees & snags) in mired conifer subplots
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The dengty of standing tress in the western redcedar stand ranged fiom 700
stems/ha to over 1300 stemsha, with al but one subplot over 800 gemsha.

Figure 3. Density of standing trees (live trees & snags) in western redcedar subplots
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The maure redeedar dand had the lowest tree dendty. Subplot dendties ranged
from 300 gemgha to over 1200 demsha, with hdf of the subplots near or less

13
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than 600 gemsha This dte ds0 had the greastest varidhility in dendties
between subplots.

Figure 4. Density of standing trees (live trees & snags) in mature redcedar subplots
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IV.A.2. Species Composition

Mog of the plots surveyed were predominantly comprised of western redcedar.
The most common species were western redeedar, western hemlock, grand fir,
Douglasfir, and Engdmann goruce Other spedies induded wedtern white pine,
western larch, lodgepole pine, and subdpine fir. Each sand genardly reflected
the expectations of gpecies compostion when Stes were sdlected.

Table 6. Species composition of three riparian stands in the Onion Creek Watershed

Muarure fedcedar

e Mixed Condfer . Westernt redeedar

When congdering dl the plots surveyed in this sudy, 84 percent of the trees
were comprised of western redcedar (60%), grand fir (14%) and western

hemlock (10%).
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Figure 5. Species composition of all trees surveyed in the Onion Creek Watershed

Other
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Foats in the mixed conifer dand, sream Segment 602, were predominantly
comprised of western redcedar and western hemlock. Over 60% of the trees in
plot 2 were western redoedar. Plots 6, 10, and 13 had subplots generdly having
20% to 50% hemlock. The mixed conifer dand had the greatest proportion of
gpedies other than redcedar compared to the western redcedar Sands

Figure 6. Species composition of mired conifer stand subplots

B Cther

[ Engelmann spruce
B Douglas fir

B Western hemlock
E Grand fir

B Western redcedar

Fots in the western redcedar dand, 512, were predominantly comprised of
wedern redcedar and grand fir. Western redcedar generaly made up 60% of the
trees and grand fir about 25%. Plot 5 12-2 was an exception, having the lowest
proportion of redcedar of dl subplots (gpproximatdy 20%).
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Foats in the wesen redcedar and, 512, were predominantly comprised of
western redcedar and grand fir. Western redcedar generdly made up 60% of the
trees and grand fir about 25%. Plot 512-2 was an exception, having the lowest
proportion of redcedar of al subplots (gpproximatey 20%).

Figure 7. Species compostion of each western redeedar stand subplots
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Fats in the maure redcedar dand were predominantly redcedar, with a smdler
proportion of Engelmann spruce, grand fir, Douglasfir, and western hemlock
induded, depending on the plot. The greastest proportion of Engdmann soruce
and western hemlock was in plots 1 and 9, repectively.

Figure 8. Species compostion of mature redeedar Sand subplots
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1.V.A3. Tree Size {dbh)

Tree d9zes ae characterized bdow using tables and higograms to describe the
gze didribution. Tree Sze is characterized by the following dasses based on
doh: gmdl (<30cm), medium (30-50 cm), and large (>50 cm).

The grestest number of tress were amdl (70%), with a successively decreasing
abundance as Sze dass increases. Mot trees had a dbh between 10 and 20 cm
As expected, the mature redcedar sand had the mogt large trees

Table 7. Tree size, by diameter class, for each stand type The number of trees in each
classis given in parentheses

Mixed 41% 21%

Conifer (221) (116) (107) 59 (24) 4)

Western 54% 25% 11% 5% 1% 1% 1% 2%
redcedar {340)  (156) (68) {29) 8) ) 9 (13)
Mature 45% 22% 11% 8% 4% 3% 3% 5%
Redcedar (220) (106) {55) £X)] (18) (13) amn 2N
Average for 70% 21% 9%

all stands

The mixed conifer dand had an intermediale number of large trees About 62%
of the trees were amdl. This ssgment had the grestest number of medium tress
in the 30-39 cm range, this was twice as many as in other ssgments

Figure 9. Sii distribution of trees in the mired conifer stand.
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The western redcedar dand had the fewest large trees compared to other

ssgments.  This stland had the greetest proportion of smdl trees (79%) and the
mog andl trees

Figure 10. Size distribution of trees in the western redcedar stand
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The mature redcedar sand had the grestest number and proportion of large trees
The proportion of smdl trees a this gte (67%) was Smilar to that of the mixed
conifer gand.

Figure 11. Sii distribution of trees in the mature redcedar stand

3%.
3001
2501
200
180;
1001
501
0

number of trees

1019 2020 30-30 4049 5058 60.69 70.79 80>
range of dh

18



Onion Creek Watershed Large Woody Debris Recruifment Effectiveness — Final Report

|.V.A.4. Condition

The condition of danding trees is summarized by the number and percat of
ags and sressed trees. The mogt snags were located in the mixed conifer and
maure redcedar dands, generdly between 5 and 14 per subplot. Overdl, the
grestes number of sressad trees was located in the mixed conifer gand,
dthough the subplots with the mogt sressad trees were located in the western
redcedar dands There were generdly more snags than dressed trees

Table 8. Tree condition by stand type

“Mixed 4% 8 %
Conifer (41) (71)
Western 3% 3%
redcedar (32) (32
Mature 4% 7%
redcedar (37) (64)

Figure 12 Number of snags and stressed trees in tbe mixed conifer stand subplots

O stressed i snag

number of trees

19



Onion Creek Watershed Large Woody Debris Recruitment Effectiveness—= Final Report

Figure 13. Number of snags and stressed trees in theé western redcedar stand subplots
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Figure 14. Number of smags and stressed trees in the mature redcedar stand subplots
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|.V.A5. Tree Height

Tree haght was measured on 20% of the live danding trees in each subplot.
The average tree haght a a subplot was gengrdly between 15 and 25 meters,
Aveaage tree height was the grestest in the mature redcedar dand, with mogt
plots averaging 20 to 25 meters This sand adso has the grestest variability
between subplots. The mixed conifer sand tree heights averaged 20.2 meters,
ranging from 17 to 21 meters. Tree haghts were vary smilar between subplots
in the western redcedar stand.

Table 9. Average tree height at riparian stands in tbe Onion Creek Watershed

Average
Tree Height 20.2 17.1 216
(m)

Figure 15. Average tree height at mixed conifer stand subplots
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Figure 16. Average tree height at western redcedar subplots
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Figure 17. Average tree height at mature redcedar subplots
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IV.A.6. Leaning Trees

Lean angle was determined by the angle formed between the top of the tree and
itsbase. Trees in the mixed conifer plots had the grestest average leen angle,
rangng from 10% to 22%. Average leen angles were amilar in the western
redcedar and mature redcedar plots, ranging from 7% to 13%.

Table 10. Percent of trees leaning away from and toward the creek at each riparian stand

Creek 8% 7% 11%
Away from

creek 6% 5% 9%
Not leaning 86% 88% 80%

Between 12% and 20% of the danding trees were leaning a each dand.
Sightly more trees were leaning toward the crek than away in eech sand.
Almog evary plot had a least three trees leaning toward the creek and generdly
less than eght. The greatest number of leaning trees was located in the mature
redcedar Stand.

Figure 18. Number of trees leaning toward amd away from the creek in the mixed conifer
stand
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Figure 19. Number of trees leaning toward and away from the ¢reek in the western
redeedar stand

[OToward Creek B Away from Creek

number of trees

Figure 20. Number of trees leaning toward and away from the creek in the mature redcedar stand
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IV.A.7. Distance from Stream

Each sanding tree was recorded a a certan disance from the creek. Trees were
didributed rdaivey evenly over the plots the grestest difference between disance
classes was only 9%. The western redeedar stand had the greatest proportion within 5
meters of the creek. The mixed conifer gand had the greetet proportion of trees between
10 and 20 meters. The meature redcedar had the greatest proportion of trees in the 20 to
25 meter range.

Table 11. Distribution of stamding trees at various distances from tbe creek in each stand

0-5 15% 24% 18%
5-10 18% 19% 18%
10-15 23% 20% 18%
15-20 24% 18% 24%
20-25 19% 18% 25%

25+ 1% 1% <1%

Figure 21. The number of trees located at various distances from the creek in each stand
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1V.B. Down Wood

IV.B. 1._Densty

The densty of down wood was determined for each subplot, and results arc
presented in Figure 22. Overdl, there were dmogt twice as many individudl
pieces of down wood as there were down trees with attached rootwads, with 134
pieces/ha and 71 down treesha, regpectively. The density of down trees with
rootwads in asubplot ranged from O to 134 trees/ha, while the dendty of down
pieces ranged from O to 267 pieces/ha. The highest density of down wood was
in the mixed conifer and, and the lowes dengty was in the western redcedar
sand. There was no corrdaion between the dengty of sanding wood and the
dengty of down wood in subplots.

Figure 22. Density of down wood pieces, down trees with rootwads, and standing trees in
subplots in the Onion Creek Watershed
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IV .B.2. Species Composition

The most common spedies of down trees with rootwads was western redcedar
(35%). Severd other species comprised smilar proportions (10-13%) of the
down wood, induding Douglas fir, grand fir, and Engdmann goruce
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Figure 23. Species composition of down trees with rootwads surveyed in the Onion Creek
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The most common spedies of down pieces was western redcedar (47%),
followed by grand fir (11%). Due to the difficulty of identifying pieces of down
wood, 20% of the wood was recorded as an unknown conifer.,

Figure 24. Species composition of down wood pieces surveyed in the Onion Creek
Watershed
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IV.B.3. Tree Size

Most of the down wood was smdl in diameter. Ranging from 10-29 cm dbh,
(two-thirds of these trees were in the 10-19 cm dbh range). The rdatively large
number of gndl down tress was condgent with the larger proportion of amdl
danding trees. Only 10 down trees with rootwads, or 8%, were >50 cm doh,
and only 14 down pieces, or 6%, were >50 cm dbh.

Figure 25. Number of down wood pieces and down trees with rootwads in various size
classes Surveyed in the Onion Creek Water shed
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The average Sze of down pieces and trees was less than 30 cm in dl three
Sands.

Table 12. Average Sze of down trees and down pieces surveyed in the Onion Creek
Water shed

Down trees 27 24 24
Down pieces 25 29 28
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IV.B.4. Length

Mogt of the down pieces of wood or trees with rootwads were between 5 and 15
meters long. Pieces of down wood were genegrdly shorter then trees with
rootwads.

Figure 26. Number of down wood pieces and trees with rootwads in various length classes

|mdown wood O down wood w/rootwads !

120-/

100 4
60 -
60
40
20 1

PSS LTS

length (meters)

number of pieces or
trees

IV.B.5. Decay Class

A decay dass ranging between 1 and 5 (5 being the most decayed) was assgned
to down wood. The digribution of trees in these dasses was different for trees
with rootwads then for individual pieces of down wood. Tresswith rootwads
were more decayed (often dass 4) compared to down wood pieces which were
more often in classes 1 and 2.

Figure 27. Percent of down trees with rootwads and down pieces of a given decay claws
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IV.B.6. Digance from Sream

For down tress with atached rootwads, the disance from the base of the tree to
the sream was measured. The mgority of trees tha fel were located avay
from the dream, primarily between 10 and 29 meters away. About an equa
number of fdlen trees came from across this range of disances

Figure 28. Number of down trees with reotwads located within a given distance from the
creeks surveyed in the Omien Creek Watershed
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IV.B.7. Direction of Tree Fall

The azimuth of fdl for tress with atached rootwads was determined a each
plot. Generdly, more trees fdl toward the creek then away. Fal towad or
avay wes defined as fdl within an area 178° wide toward or away from the
bankfull channd.

Table 13. Number and percent of trees with rootwads that fell toward or away the
bankfull channel in timber stands in the Onion Creek Watershed

g

Toward 46 12 32
Away 11 16 10
Percent toward 81% 43% 76%
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[V.B.8. Recruitment

Table 14 gives the percent of down wood that was recruited to the bankfull
channdl, suspended over the channd, or spanning the channd. The number of
down trees that were recruited was smdl; most of the individua pieces and trees
with rootwads were not recruited.

Table 14. Recruitment of down wood surveyed in the Onion Creek Watershed

TR P

Recruited to bankfull 4% 7%
Suspended 3% 4%
Spanning 16% 4%

The larger proportion of down trees spanning the channd is due, in part, to
severd spanning logs in subplots 602-6 and 5 11-S.

The wood recruited to the bankfull channel averaged between 33 and 35 cm
diameter at the midpoint or dbh for pieces and trees, respectively. Mogt of the
recruited pieces were either unknown species or redcedar. Most down trees with
rootwads were not identified due to their level of decay.

31



Onion Creek Watershed Large Woody Debris Recruitment Effectiveness -Final Report

IV.C. Instream Wood

Qudifying pieces of instream wood were assodated with the location of the piece in the
channd. The sysem usad to describe the location congds of four zones Our methods
acoount for three zones 1, 2, and 3+4. Zone 1 encompasses the wetted channd. Zone 2
is the area aove the wetted channd but within the bankfull channd. Zone 3 is the area
extending above the bankfull channel but within the horizontd perimeter of the bankfull
channd. Zone 4 is the upland areato the left or right of (i.e. outsde of) the bankfull
channd; induding the riparian aea and hilldopes

IV.C.1. Diameter & Density

Mog of the instream wood was vary smdl in dameter (10-19 cm). The higogram of
instream wood diameter looks Smilar to the hisogram for down wood on the hilldopes
Overdl, there were just over 150 qudifying pieces of LWD in dl 12 plats this
corresponds to an average of 0.42 pieces of LWD/ meter of stream length or 0.96 pieces
of LWD/ bankfull wicth.

Figure 29. Diameter of LWD in surveyed in the Onion Creek Watershed
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IV.C2. Length

Most pieces of LWD were between 25 and 5 metes in totd length. The vast
mgjority of wood that was recruited to the bankfull channd had less than 2.5
meters of length in the channd; the rest of the wood extended outside the
bankfull channd. Many pieces were between 5 and 7.5 meters total length.

32



Onion Creek Watershed Large Woody Debris Recruitment Effectiveness -Final Report

Figure 30. Total length of LWD and length of pieces within each channel zone surveyed in the Onion
Creek Watershed
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IV.C.3, Functioning Wood

Smdl diameter wood was found functioning & Onion Cresk dtes Of dl pieces
recruited, 18% were functioning to form pools. Of the wood that was
functioning to form pools, about twice as many of those pieces were smdl rather
then large, ranging from 10-29 cm diameter. About hdf of the pieces were
oriented perpendicular to the direction of flow.

Figure31. Diameter of LWD functioning to form pools in stream segments surveyed in the
Onion Creek Watershed
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IV.C4 Volume of Wood Recruited to Bankfull Channd.

The volume of wood recruited to the bankfull channd vaied sgnificantly
between the mixed conifer gand and the redcedar Sands. Almogt twice as much
wood was in the channd a the mixed sand.

Table 15. Volume of weod and number of pieces within the bankfull channd at timber
stands surveyed in the Onion Creek Watershed

Mixed conifer 131 B 47 T 114
Western redcedar 77 27 0.45
Mature redcedar 60 18 0.30

The number of pieces in the bankfull channd per bankfull width varied
gonificantly between plots The grestes number of pieces in the bankfull
channd were in the mixed conifer gand and the leedt in the maure redcedar
gand.

[V.C.5. Debris Jams

Delxis jams are defined as 10 or more qudifying pieces in contact with each
other. Each mugt be totdly or patidly in Zones 1, 2, or 3.

No qudifying deris jams were found in sudy plots surveyed in the Onion
Creek Watershed.
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V. Changes in Riparian Stands After One Year

Stevens County Consarvation Didrict technidians revidted each riparian dand to
document any changes that occurred fallowing the initid survey completed in September
1998. The follow up survey was conducted in October/November 1999. There were no
mgor didurbance events during this time.

V.A. Sanding Trees

Naturd conditions resulted in very few changes in ripaian plots in the Onion Creek
Watershed (Table 15). Only four trees in the mixed conifer dand and five trees in the
mature wesemn redcedar dand changed. At the mixed conifer gand, two snags and one
dressed tree were leaning more than before, and the top broke out of one treg, credting a
new shag. The three leaning trees leen dmog directly toward the cregk, dthough, two of
the three are located more than 15 meters horizontd disance from the crek. At the
mature redcedar Ste, three fir trees died and two trees were leaning gpproximatdy 30°
more than before. Four of the five trees with a change are located more than 15 meters
horizontd disance from the creek.

Table 16. Number of standing trees in Qnion Creek Watershed riparian plots that
changed between September 1998 and November 1999.

New down wood 0 37 0
New Lean angle 3 ! 2
Tree died 0 0 3
Tag/tree missing 0 55 0
Tree harvested 0 83 0
Other 1# 0 0
Total 4 176 5
#broken tOP created new SNag.

Severd categories of change were noted during the follow-up survey:

« Harvested: tree cut, sump remaned, tag found, and log gone.

« Missing: tag could not be located; tree cut bow teg levd and harvested, taken to
dash pile, or pushed over with tag buried.

« Down weod: tree on the ground; pushed over with equipment, fdl over with no Ign
of pushing, or cut and left,

+ Other: leaning more than before, broken top, or tree died.

One danding tree was found without a tag number in the mixed conifer dand, and two

tress in the mature redcedar stand had tag numbers but no data recorded in the 1998
urvey.
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Many changes were found & the western redcedar Sand; dl of the changes were the
direct or indirect result of harvesing adtivities during winter of 1998/99 (Table 17). This
unplanned encroachment into the riparian plots impeacted over 175 trees in the sand
(between 34 to 52 trees at each plot). Between 50% and 53% of the trees impacted in
Fots 2, 6, and 13 and dmost 80% of the trees impacted in Plot 10 were located 15 meters
or more from the creek.

Table 17. Number of standing trees impacted by harvesting activities at the western
redcedar stand in the Onion Creek Watershed

Tree harvested 20

24 16 23
Tag/tree missing 13 2 26 14
New down wood 15 8 10 4
Other 0 0 0 1
Total 48 34 52 42

V.B. Recruited Wood

Two smdl pieces of wood were recruited as LWD to the bankfull channd
during the year fdlowing the Onion Cresk survey. The tatd volume of nemly
recruited wood was gpproximately 0.12 m®. Both pieces were in the mixed
conifer gand, which hed the mog instream wood during the 1998 survey. Baoth
pieces came from suspended wood, and they were sgnificantly decayed (Class 4
and 5). Nather piece functioned to form pools upon recruitment,

Table 18. Wood recruited to the bankfull channel between September 1998 and
November 1999 at timber stands surveyed in the Onion Creek Watershed

. S:.s-}:énded wood

2 0 0
Spanning wood 0 0 0
Standing trees 0 0 0

Total
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V1. Discussion

The riparian survey conducted in the Onion Creek Watershed provided
permanent plots and basdine data that can be usad to track future rates of large
woody deris recruitment during “normd” years and episodic events. The data
presented in this report represant the riparian conditions from which future
changes can be observed.

These gtes were located on amdl sreams having bankfull widths of less than 3 meters,
Hilldopes were genardly deep, but a range of dand dendties and dream gradients was
represented. The three dtes sHected for survey were initidly identified as mixed conifer,
western redoedar, and maure western redcedar dand. Stand characterization following
the survey showed that each Ste was predominantly western redcedar While the mixed
conifer stand had the greatest proportion of other species Modt of the trees surveyed
were amdl (<30 cm dbh).

As expected, the maiure redcedar dand was different from the redcedar Sand. It had the
largest and talest trees. It had the lowest dengty of sems per hectare and the grestest
proportion of trees located away from the dream. The méure redcedar Sand hed the
degpest hilldope and the most leaning trees, but it hed the fewest pieces of instream
wood per bankfull width.

Ovedl, the gpecies compogtion of down wood was generdly reflective of the standing
wood. Mog of the down wood was western redcedar; however, there was a gregter
proportion of Douglas fir and Engelmann Spruce down then danding.  Twelve to 20% of
the trees were leaning; dightly more leaned toward the cresk then away.

Mog of the trees thet fdl originated more than 10 meters from the creeks. Of the down
wood, 11% was recruited to the bankfull channd. As with ganding trees mog instream
wood was smdl in diameter and less than 5 meters long. This sl wood functioned
wdl to form pools in the Type 3 streams surveyed. The mixed conifer sand had the most
wood recruited to the bankfull channd (1.1 pieces’ bankfull width); the redcedar Sands
hed less then half thet amount (30-.45 pieces/bankfull wicth).

Follow-up survey of each plot one year after the initid survey resulted in few
changes caused by naturd conditions. At two dands, a few trees died and
severd had gregter leen angles. Changes a the other dand resulted from timber
harvesting activities Over 175 danding trees were impacted; about 20%
became down wood, and 80% were harvested or presumed harvested (missng).

If funding is avalade, plots will be revisted fdlowing digurbance events in the future

Didurbance events are generdly defined as any event (wind, rain, snow gorm, tire,
heavy show load, eic) thet is beieved to have a high probability of causng tree fall.
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Events tha may cause mass mortdity of trees indude fire, disease, and inssct damage.
When a tree dies and the cause of degth is gpparent, that cause will be recorded.  Loca
foresters can hdp with determining cause of desth. Mass mortdity Studions cause trees
to fdl sooner in time then if they were hedthy, but this time could be 10 years dter the
tree dies These trees will be identified and tracked over time in the same manner hedthy
trees are tracked.

Sevard measurements will be taken when plots are revigted. Any tagged trees that have
fdlen will be identified by tag number and locdion. The angle of fdl rddive to the
gream will be measured. If the tree fdl into the sream, the mean diameter and length of
the portion of the tree that is in the stream will be meassured following the LWD survey
methods used in this sudy (Schuett-Hames et d., 1994). Wood that fdls into the channd
from outsde the plot will dso be messured and noted if it quaifies under the methods
provided above.
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