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Executive Summary

Three main goals were identified for the first yehStatus and Trenddonitoring of the
Riparianand Aquatic Habitaih the Olympic Experimental State Forest: 1) identification of
sample basingvatershedsrourd smallest fish bearing streajn) delineation and
permanent marking of sample sites; and 3) initial field chaiaatemn of the sample sites
using protocols describing the condition of aquatic and riparian habitats

Field reconnaissance was conducted in sixty eight basins during September and October of
2012 following the gui da nlsasinsmthe @lympic pr oj ect 0s
Experimental State Forest and four basins in the Olympic Nationa(®&ifR) were selected

for long-term monitoring. All sample reaches within the basins were delineated and

permanently marked and their GPS coordinates recorded.

One water and one air temperature data logger were installed in each of the 54 sample basins.
The instruments will record data all year. A brief characterization of the sample reaches and
adjacent areas was conducted to aid in developing field protocolsafed attributes

included stream gradient, confinement, bankfull width, substrate, riparian vegetation, valley
type, channel type, and fish presence.

Data management in 2012 consisted of organizing the field data and photo reeords in
Excel database, data verification, and processing of GPS points in ArcGIS. All information is
stored at Washington Department of Natural Resources (DNR) Forest Resources Division.

The work was conducted by DNR in collaboration wiite USDAForest Servie Pacific
Northwest Research Station (PNW). The 2012 project team included eight researchers and 4
seasonal field technicians.

The first year of this project was funded by DNR, witikind contributions of egjpment
and staff time by PNW

The projecteam held several presentations and meetings within DNR and with external
parties to introduce the project, report on the work accomplished in 2012, and to solicit
interest from potential research collaborators.

For 2013, the research team wd#velop,implementand refine the field monitoring
protocols at each sampling location, as well as continue to explore opportunities for
additional partnerships with other organizations.

2012 Establishment Report



Table of Contents

F gL goTo 18 ox1 o] o FU PP PPPPPPUPPPP 1
Identification Of SAMPIE BASINS..........uuiiiiiiiiiiiii e 1
OffiCE FECONNAISSANCE. ....iiiieeeeeeeeii e teee e e et nnes bbb bbbt e e e e e e e e e e seenseeeeees 1
Survey guipment and SUPPIIES.......oeeviiiiiiicie e cee s e e e s emrere e e e e e e e e e aaeeees 3
Permit to monitor in the Olympic National Park (ONP)...........cccccviiiiiieemiiiiiiiiiiin 4
Locating and accessing the sample reach...........ccccooiiiee e 4
Excluding abasin in the field...........oooeeii e e e e 4
Delineation and Marking of Sample SIHES..........ccccuiiiiiiiiiee e 5
Identifying the start of the sample reach..............ccccooiiiiicecciccc e, 5
Identifying the length ofhe sample reach.............cccoeeoiiiiiieee e 7
Establishing a reference POINL...........cociiiiiiiiee e 7
Temperature data loggers: description, programming, and specifications............... 8
Installation of water temperature 10ggeLS......ccooeiiiii e ei e 8
Installation of air temperature I0gQELS........uuuuiiiiiiiiiii e 10
Locating points from the reference point...............oovviiiccc i 12
Characterization of the Sample SILES..........ovviiiiiiiice e 13
Installation of Velcro strips to estimate peak floW..............oooviiiiiece 14
Description of the Sample Basins from the 2102 Field Establishment...................... 16
Description of Sample REACNES.............oooiiiiiiiieeee e 20
Data ManAgEMEIL.........ccoeeiii e ireme e e errme e e e e e e e r e e e emrne e e e e nnn s 24
Budget and Staff for the First Field SeasQn...................uvvicceiiiiiiiiiiiiice e 24
Outreach and COMMUNICALIAN. ..........coiiiiiiiiieree e eeenaae e e eeeeeaeaeeeens 25
Communication Within DNR ...........oouiiiiiiiee e erreen e e e e e e e e e eeees 26
Communication with external Parties............ccoovviiiiiiee e 26
Consistency witliegional and national monitoring projects............cccceeeeeiiieceeevnnnnns 26
] (=] = o = UERPUUPRS 28
Appendix A. EXCIUAEA BASINS........uuuuiiiieie et e e e e e e aeees e e e e e e e e e e e eeeeeeaaeannne 29
Appendix B. Equipment and Field Gear............ccoooeviiiiicciie e 30
Appendix C. GlOSSary Of TEIMIS......cuuiiiiiiiee e 31
APPENIX D. FIeld FOIMIS....uuiiiiiiiiiiiiiii e 33
Appendix E. Reference Materials Used inthe Field..............coooieiii i 40
Appendix F. Olympic National Park Permits............cccuuuuiiiiimmmiiiiiiiiiiiieeeeeeeeee e 43

Washington Department of Natural Resources



Introduction

Riparianstatus andrendsmonitoringin the Olympic Experimental State Forest (OESF)

identified as a high priority project for Washington Department of Natural Resources (DNR) as it
is expected to reduce key uncertainties argbedntegration ohabitat conservation and

commodity produabn. Specifically, it will provideempirical databn in-stream conditionghus
improving DNR planning and monitoring effordata to test presumed relationships between
riparian, upland, and istreamconditions; and data to evaluate the projectiongfiprovement

of riparian conditionss expected under the OESF Forest Land B&R( 2013).In addition

the resultgrom this projecwill be used to mak@ferences about management effects on

riparian and aquatic habitat across the OBS#Ro charactare baseline habitat conditions for
futureriparian validation monitoring.

The study plan for this project was developed in 20dibkova et al. 201Randwaspeer

reviewed later that yeaDNR provided funding to launch the project in July 2015 expected

that DNR will continue to fund the project in the letegm. The USDA Forest Service Pacific
Northwest Research Station (PNWined as aesearch collaboratan the summer of 2012
contributing both scientific expertisad fundingIn 2011 the OBF was added to thmtional

network of experimental forests by the Forest Service and joins a number of other forests in the
Pacific Northwest having a dedicated letegm research focus.

Three main goals were identified for the first year of the OE&#idn status and trends
monitoring: 1) identification of sample basins; 2) delineation and permanent marking of sample
sites; and 3) initial field characterization of the sample Slteis. establishment report details the
activities conducteth 2012

|dentification of Sample Basins

OFFICE RECONNAISSANCE

As described in the OESF Status and Trends Draft Study Plan (Minkova et al 2012), DNR used
the following selection criteria to define a pool of 236 candidgf®e 3basins'for sampling:

M1 Thebasinwas | assi fied as a fAtrueodo basin, meanin
upstream basin

1 DNR managed at least 50 percent of the basin

1 The basin was not a size outlier. Its log transformed basin size was within 2 standard
deviationsof the mean.

! A type 3 basin is the watershed for a type 3 stream. Type 3 stream is the smallesarisy stream, as identified
through biological criterion (fish presence) or througl
gradient for basins upt50 ac (20 ha) or with a gradient between 16% and 20% for basins larger than 50 ac). Type 3
streams can be consider eforderstresresl y equi val ent to Strahl
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DNR then idefified an initial set of 50 basins for sampling, using a random sample stratified by
median gradient within the basin (Table 1)

Tablel. Initial list of Type 3basinsselected for sampling in the OE&Fom Minkova et al. 2012)

# Basin | Percent DNR DNR Total Median Gradient
ID ownership acres acres | gradient stratum
1 698 7% 201 261 0 01 9%
2 627 67% 480 718 4 01 9%
3 846 100% 1,791 1,791 | 4 07 9%
4 642 100% 263 263 5 01 9%
5 550 53% 246 464 6 07 9%
6 630 89% 1,228 1,379 | 8 07 9%
7 658 2% 550 764 9 01 9%
8 568 100% 463 463 11 107 19%
9 796 88% 1,552 1,764 11 107 19%
10 | 721 66% 807 1,215 |15 107 19%
11 | 192 64% 473 738 16 107 19%
12 | 463 53% 61 115 17 107 19%
13 | 583 62% 934 1,509 | 18 107 19%
14 | 523 100% 2,037 2,037 |18 107 19%
15 | 582 100% 181 181 19 107 19%
16 | 498 93% 1,473 1,585 | 19 107 19%
17 | 467 60% 43 71 20 201 29%
18 | 460 100% 128 128 21 2071 29%
19 | 370 54% 276 511 21 201 29%
20 | 544 100% 126 126 21 2071 29%
21 | 834 74% 36 49 23 201 29%
22 | 597 67% 565 837 24 201 29%
23 | 608 82% 339 415 24 2071 29%
24 | 65 54% 285 524 26 201 29%
25 | 158 100% 519 519 26 2071 29%
26 | 763 78% 342 439 31 307 39%
27 | 497 87% 433 499 33 307 39%
28 | 488 54% 171 318 33 307 39%
29 | 798 100% 327 327 34 307 39%
30 | 136 75% 257 341 36 307 39%
31 | 712 100% 475 475 38 307 39%
32 | 790 100% 849 849 39 307 39%
33 | 717 100% 150 150 42 407 49%
34 | 577 83% 821 992 44 401 49%
35 | 724 100% 177 177 46 407 49%
36 | 776 100% 176 176 48 407 49%
37 | 625 100% 537 537 49 407 49%
38 | 576 71% 646 908 50 5071 59%
39 | 773 100% 414 414 53 5071 59%
40 | 654 100% 1,503 1,503 | 53 5071 59%
41 | 697 100% 1,434 1,434 | 55 5071 59%
42 | 750 100% 298 298 56 5071 59%
43 | 687 100% 736 736 57 5071 59%
44 | 635 100% 318 318 60 6071 69%
45 | 639 100% 327 327 61 6071 69%
46 | 653 100% 149 149 64 6071 69%
47 | 844 99% 700 709 4 01 9%
48 | 542 100% 382 382 17 107 19%
49 | 443 51% 183 359 20 2071 29%
50 | 730 87% 775 895 39 307 39%
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During the office reconnaissance, B&basinsn Table 1 werecreenedising ArcGISto
determinewhether
A the outlet poinof the basirand/or part of the potential sample reach was on private land;
if so, the basin was excluded
A the sample basin was correctly delineated as TygaesBin DNR GIS layer; basins
which consisted of two or more Type atersheds were excluded
A a building or another facility was located along Tiype 3stream; one basin was
excluded because of a state hatchery.

The basins that did not meet the above three criteria were rejected. Each rejected basin was
replaced with th@ext in the randomly generated list of basins for each gradientraifBihe
GIS screening was repeated until the quota of basins per gratlaatvas mef(see the study

plan for details on the allocation and selection of the sampling uRitsyesuting newlist of 50
OESFbasinswas used for field reconnaissance.

Thestudy plan included samplirfigur reference bansin order tocharacterizeinmanaged

habitat conditiongnd how they respond to natural disamces over timd-ourlower-elevation
river valleys(Bogachiel, Hoh, South Fork Hoh, Queeétsjhe adjacent OlympiblationalPark
whichwere expected to have biophysical conditions similar to the Q&®Fe identified in the
study plan as areas to look for referehasins Since no Type 3dsins are delineated in the

park they were delineatedliring the officereconnaissander the part of the valleys below

3500 ft (the max elevation in the OESF) and for the side of the river that is accessible by trail.
Maps were printed and used for flekeconnaissance.

The following DNRGs GIS layerswere used for the above procedures
Watershed boundary dataset (SHARED .OMSF WATERSHED)

DNR-ManagedSurface) lands(ROPA.PARCEL_SV)

Major Public& Tribal Lands(Washington State NeBNR Major Public Lands)
2011 color orthophotos for Clallam and Jefferson Counties (NAIP CCM)
10-m Digital Elevation Model (dem10w)

24K Topographic maps with trails (USGS)

> > > > > >

SURVEY EQUIPMENT AND SUPPLIES

Equipment and supplies usedidg the 2012 field seasare listedn Appendix B. The
temperature data loggers weested calibrated, and programmadthe officeprior to
installation

Two handheld GPS units (Garmin GPSmap62s) were loaded with the stream and road kayers, 40
ft topographic lines, and legal descriptions (townships, ranges, and seatidribbasinoutlet
points for all sample basins, idergifd by ABasin | DO

Bookl ets with topographic maps showing the ba
use in tke field.
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PERMIT TO MONITOR IN THE OLYMPIC NATIONAL PARK (ONP)

Washington DNR wagranted a permit to establish stream reference sites with@NiRfor the

2012 calendar year. Study #: OLY00361, Permit #: OLYM2012SCI0075. The designated
ONPliaison isPatick Crain A second permit was approved for the 2013 calendar year. Study #:
OLYM-00361, Permit #: OLYM20130SCl0027. See Appendik for copies of th@ONP

permits

LOCATING AND ACCESSING THE SAMPLE REACH

DNR Quadanglemaps and project pmgraphic maps were used temtify thetravel routes to
each basinThe Olympic Region sta#it Forks, WAwasconsultedor pertinent information
regarding access to the sample basins, road condigantotked gatesr closedroady, and
management activities taking place in the ba$hmsing directions, from Hwy 101, were
recorded in the field form for each badbriving directions included road labels and relevant
road conditions/accessibility (pavement/gravel, brusigs, seam crossings without bridge,
gate key required, etc3ee Appendix D.

Thesample reacparking place in each basin was described in the field form and flagged with
pink flagging. The flagging was labeledth a permanentnarkeras Trail to basin [basinD] . A
photo of the parking place weakenthatincluded the vehicle and flagging. A GPS unit was
used to mark the location of the vehicle and the point was labelPARK [basin 1D}

Ahi king route from t he par @rstartepfthe samplereathovast he b
flagged with pinkflagging. The hikingrouteand directions were recorded in the field form

including the steepness of the terrain, vegetation, barriershari@ldgear necessatyp cross
streamsduringlow and high flav (e.g. hip waders). The water level dtwv of otherstreams

forded to gain access to sample reaste® notegdthree categories were used to describe when

it should be safe to crofisestreams1 (year around), 2 (low floww May through October), or 3

(lowest flowi August through October).

The procedure for locating and accessing the ONP reference sites was tlas Haen®ESF
sitesexcept no flagging was used for thi&ing route omparking locationfollowing the marking
recommendations in the ONP pernhiistead, detailed notes and photos were taken to describe
the route.

EXCLUDING A B ASIN IN THE FIELD

Thefield crews(refer toTable 3 for the list of participants in the 2012 field seasetérmned
whether a basin met the requirements to remainarséimpleDuring field reconnaissance
basins were excluded based on the following criteria

1. The sample reach was not safely accessible. For exavapjesteep slope, cliffs,

crossing norwadeableaivers (too deep or with very strong current) or loose logjams
along the sample reach. A long and difficult hike to the outlet point did not constitute a
reason to exclude a basin.
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2. A stream channel did not exist in the area shown on the map and on thiGétShe
streamchannelwas undefined or resembled a wetland (usually in a fladi@lluvial fan).
All stream channels that showed signs of recent flow were considered, regardless of the
presence or absence of flowing water. Signs of recent flow vigractive scour (i.e. fine
particles were removed and pushed to the side and larger substrate was visible) and 2)
well-defined bankfull indicators were present (refer to Appedlix

3. The sample reach was smaller tla@fype 3 stream based on the critedascribed in
Bigley and Deisenhofer (2006) he st reamdéds bankfull width w
measured as an average of 5 cigEstions over the first 20 or the gradient wa€20%
over a considerable distance

4. There was no surface flow for >200ahove confluence point with the main stream.
Many sample streams disappeared subsurface in the lower portion of the channel but
steady surface flow usually appeared not far from the confluence point.

5. There were no pool s doeeetheavatertemmematurdloggersm ( & 2
during low flow.

SeeAppendixA for alist of the excludedasinsand thereasondor exclusion.

Eachrejected basin was replaced with the next in the randomly generated list of basins for each
gradient stratumGIS reonnaissance was conducted following the procedure described above,
andfield reconnaissanoc@as completed. The procesas repeated until the quota of basins per
gradient stratmwas met.

The fieldreconnaissancaf the ONP referendeasinsincludedselection obnebasin from the
Type 3 basinslelineated for each of the four valleys.addition to the criteria listed above, the
following criteria wereconsidered:

A Gradienti selecting basins in the dominant OESF gradient strata

A Geologyi selecting basins with geology similar tB&SF sampled basins

A Sizei selecting various size basins witlthe range of the OESF sample.

The basins with the shortest hiking distgribat met all other criterjavere chosen.

Delineation and Marking of $aple Sites

| DENTIFYING THE START OF THE SAMPLE REACH

Each survey began with the f iasdnehsungthe®Ovi si t i n
year floodplain of the maistem(Figure 1) The sample reach always started beyond the

floodplain of the main stem to avoid wateixing and other disturbances caused by high flow in

the main stemTheextert of the100-year floodplairwasdetermined using a stadia rod and

clinometer typically by piojecting the doubled height of baifikl flow. Additional indicators

were considered such as topogiafiteaksor changes in substrate.

Once beyond the 16¢ear flood plain of the main stream, the beginning of the sample reach
started:
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1. Where $eady fow was first present (not just standing water)
Where he hillslopes came together and confined the stream into a defined channel

3. Above logjams that could be potentially dangerous to field crews or monitoring
equipment.

no

The start of the sample reach wasordedvith the GPSunit and labeled aSTART [basin 1D]

The start of the sample reach was marked on a nearby tree with three identifiers: pink flagging,
blue paint, and an aluminum tag (nailed to the arsfacing the stream). The flagging and tag
were each labeled/inscribestart of reach [basin ID] The treespeciesdiameter at breast height
(DBH) and location (left or right side of the stream) were recorded in the field Tavommphotos

were taken at thstart of the sample reach, one upstream and one downstream.

_——

Y

/4 sl * s P

* * I||

a2l -4
ar asin % % f;
Saple B "—_*| 4 / - 4 /

“* l. / .l

e

2 u. Y

&_._-—-—-—'—"'_'_H_'_'_ﬂ Type 3 Stream

q———;‘—-— End of Sarnple Feach

\ 1
100-Vear Floodplain ) aln,f
of the MainStern. —, | &

++-—-—-— Start of Saraple Feach

T 1ainStem

Figurel. lllustration of a Sample Basin and Sample Site (not to scale).

The procedure for identifying the start of the sample reach in the ONP reference sites was the
same as described atoexcept no paint was used and red biodegradable flagging was used
instea of pink plastic flagging. Amarking in the reference sites wlabeledfollowing the

permit requirementONR, P. Crain, OLYMB61, OCTF13, start of reach [basin ID]
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| DENTIFYING THE LENGT H OF THE SAMPLE R EACH

As specified in the study plan.glength of each sample reach wlasermined a0 times the
bankfull width or at least 100 meters. Thaagth is consideresufficient to define channel reach
morphology by a rmimum of three to four repeated associations of channel unit patterns (Pleus
and SchuetHames 1998)At the start of the sample reach, the bankfull width masasured

using the indicators and methods outlined in the Streamkeepers of Clallam County($2@09)
AppendixE). Both the bankfull width and the calculated sample reach length were recorded in
the field form.

A meter tape was used to measure the total length of the sample reach along theofithlkveg
stream channe”h GarminGPSmap62#as usedd mapthe entire sample reactising the
Waypoint Manager function, points were entere
approximately every-8 meters. The end of the sample reach was recorded with the GPS and
labeled asEND [basin ID]. The end of the saple reach coordinates and the range of GPS

points recorded during the stream segment tracking were each recorded in the field form. The
end of the sample reach was marked with pink flagging and blue paint on a nearhp tree.
aluminum tag inscribedEnd Rach [basinID] was nailed to the tree pointing towards the

stream. The tagged tree species, DBH, and side of the stream (left or right) were recorded in the
field form. A picture of the end of the sample reach was taken and the photo number was
recorded irthe field form.

The procedure for marking the end of the sample reach in the ONP reference sites was the same
as describetbr the OESF siteexcept no paint was used and red biodegradable flagging was

used instead of pink plastic flaggimgll marking in the reference sites wkbeledfollowing the

permit requirementONR, P. Crain, OLYM861, OCTF13,End Reach [basin ID]

ESTABLISHING A REFERE NCE POINT

A referencepoint (RP) was established in each basin as a means to sacapéinglocations
alongthe sample reach (e.g. start of the sample randdata loggers)The reference point will
be used as a permanent benchmark; a vertical and horizontal control point used for all
monitoring conducted at a sample site.

The RP was established on a stahibstrate (a nearodible slope) outside of tH€®0-year
floodplainof the sample reaclit was typically placed between the start of the sample reach and
the temperature data loggers, with a clear visual of both locations.

The reference point was edlighed with a 60 cm (2oot) rebarusually pounded into the root of
alive tree, solid piece of LWD, @ometimes directly o the ground. The rebar wasstalled so
that only20 cm (8 inches) remained above the surfAceorangeplasticmushroom cap as
placed on the top of the rebar. Pink flagging was labeled with a permanent rRafieeence
Point [basin ID] and tied to the rebar. An aluminum tag, inscrilfe&:[basin ID], was attached
to the rebar with metal wire. The rebar was also marked withdgray paint. The reference
point coordinates were documented in the field form and recorded with the GRS [asisin

ID] . A short description of the RP location was also included in the field form.

2012 Establishment Report 7



Two live, vigorous trees near the RP were identitisdeference trees. They could be used to

locate the RP in the future, if necessary. The species and DBH of each reference tree was
recorded in the field form. The distances (to the nearest 0.1 n@zandthfrom each reference

tree to the RP were measdrand recorded. An aluminum tag was nailed to each reference tree,
pointing towards the rebar and inscribed with the distance and azimuth to the rebar (for example:
Ref. Tree #1 RP at 7.8 M @ 320°).

The tworeference trees were flagged with pink flaggamgl marked with blue spray paint. A

picture of the RP was taken from 2 m to the north of thetiPtagged, flagged, and painted
reference trees were included in the photo whenever possible. The picture number was recorded
in the field form.

The procedte for establishing an RP and reference trees in the ONP reference sites was the
same as described above except no paint was used and red biodegradable flagging was used
instead of pink plastic flagging. All aluminum tags and flagging for the RP andmegéetiees

had additional labeling®NR, P. Crain, OLYMB61, OCTF13.

TEMPERATURE DATA LOGGERS. DESCRIPTION, PROGRAMMING, AND
SPECIFICATIONS

Onset Tidbi® v2 temperaturéoggerswill be used to monitor air and water temperatuesll

sample reaches (Figug®. All temperature sensoveere calibratedccording to the methods of

Ward (2011) before deploymeand are claimed by the manufacturer to have a resolution of
+0.02°C. Their calibration will also beheckedpoststudy. Eaclsensor was programmed to start
recording on a specified date and to record the temperature every 80 minutes throughout the year
following the protocol described Dunham et al(2009. This intervalwill provide less than 1%

error recording the daily mamum temperature while providing up to 4 years of data storage if
necessary.

Figure2. An OnsefTidbit® v2 temperature logger.

| NSTALLATION OF WATER TEMPERATURE LOGGERS

Onewater temperature data loggeasdeployed in each basifihedatalogger was installed
upstream from the start of the sample reach and close to the referencEitjrdsolid anchor
point was located teecurelyattach the data logger to withstand the winter high flows.
Identifying adeeppool (>0.5 m) to place thelata logger waalsoimportant sincet needed to
stayanchoredand submerged yeaound. The type of anchaoisedto secure the water
temperature data loggers varggpending on thavailablity of solid natural features
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Figure3. Examples of anchor point®f the water temperature dataloggers
A live tree root B. tree trunk C LWD with rebarD. copper wire wrapped round the connection point
of two boulders E drilling a lag screw into a boulddt completed &g screwanchor in oulder.

The anchor point was chosen in the following order of prefereeesolid live tree rooat the

stream bankb) a tree trunkat the stream bank) a solid piece of LWD with a rebar pounded
into it, d) a copper wire wrappeafound the connection point of two bouldessf) a lag screw

drilled into asolid boulder (Figure 3).

The ID number of the logger and the programmed start date were recorded in the field form and
in the For est aSoafovni Baah data loggersvasrclieakednnt the field prior to
installation to esure thathe LEDwasblinking indicatingthat the logger was recording or had

been programed to record. The data logger was then placed in a green PVC housing and secured
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with nylon zip ties. Apreassembled anchor consistofgopperwire wrapped around a brick
was then zip tied to the PVC houswvgich kept the logger about 10 cm above the channel
bottom.(Figure4). The brick and PVC housing with the logger were then shcattached to
the anchor point usingbrasiorand rotresistannylon cord. The water temperature loggetup
was placed in the deepest part of thanneland a mediunsized flat rock was placed on top to
protect it and hold it in place.

Figue 4. Left:water temperature data logger setupig tied into a protective PVC housing. Right:
complete setup withdatalogger,anchorbrick, zip tiesPVChousing, and nylon cord.

The location of the anchor point was marked with blue paint andlblyging. A picture of the

water temperature logger installation was taken and the photo number was recorded in the field
form. The location of the logger can be identified from the permanent reference point for the site
(see below).

The procedure for l@ting an anchor poinand installation of the water temperature loggers in

the ONP reference sites was the same as described above except no paint was used to mark the
location of the anchor poimatccording tgpermit requirements. Insteadyub biodegradale

flagging was used and labeldaNR, P. Crain, OLYMB61, OCTF13, Water Logger [basin ID]

All 54 basins were equipped with water temperature data loggers during the 2012 field season.

| NSTALLATION OF AIR T EMPERATURE LOGGERS

Oneair temperature datagjgerwasalsodeployedat each sample reach to correlate air vs. water
temperature and as a check in case the water logger became exposed to the air during its
deployment.

Theair loggerwas placed in a white plasstadedeviceto protect itin case exposed tiirect
sunlightand secured usingylon zip ties Figure5). Nylon cord was used to hang thesembly
upside down from a live tree branch or tree trankhe north side of the trdecatedat ornear
thestream bank and icloseproximity and microclimate athe watettemperature logger. The air
temperature logger was placed a minimum of 2 m above the stream to avoid being submerged
during high flow.
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Figure5. Left Air temperature data logger setup, view fronmside the cup Right Completeair
temperature data loggesetup, mounted onnorth side ofa tree.

The tree was marked with blue paint and blue flagging and referenced from the anchor point of

the water temperature data logger. The distance (to thest€at m) and compass bearing
(azimuth) from the water temperature | oggerds
field form. A picture of the air temperature installation was taken from the stream and the picture
number was recorded on the fiétam.

g
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Figure6. An example of a typical temperature data logger setup (basin 796).

The procedure for the installation of the air temperature loggers in the ONP reference sites was
the same as described above except no paint was used to madatiom of the data logger

Blue biodegradable flagging wased andabeled:.DNR, P. Crain, OLYMB861, OCTF13, Air

Logger [basin ID}

All 54 basins were equipped with air temperature data loggers during the 2012 field season.
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LOCATING POINTS FROM THE REFERENCE POINT

The start of the sample reach and the water temperature data loggers anchor point were both
referenced from the RfFigure7). A meter tape was used to measure the slope distance between
the top of theRPrebar to the start of the sample reatthethalweg holding the tape at breast
height. Theazimuthfrom the RP was also recorded. The distance and azimuth were recorded on
an aluminum tag:g.g.Start of Reacl6.5M @ 290°). The aluminum tag was theailed toa
fbearingtree , w h i oelof teRPsefer@nce treesThe same procedure was used to record
the distance andzimuthfrom theRPto the anchor point of the water temperature data logger.

All tags on the bearing tree were attached on tredfidhe tree facing the reference point.

RP reference tree 1

Bearing and distance from

RP reference tree 1to RP
0 Airdata logger

RP /. Water data logger anchor point

RP reference tree 2
b @ \Water data logger

Bearing and distance from
RP reference tree 2 to RP

Bearing and d\i\s‘lsapce from
RP to start of sample reach

\\
T
4

Start of sample reach
(thalweg)

Figure?. lllustration referencing the start of the sample reacthe anchor point ofthe water
temperature data loggerand the airtemperature data loggefrom the RP
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There was one basin where the topography prevented placing the RP close to the start of the
sample reach and there was no visual between the RP and start of the sample reach. In this case,
the start of the sample reach was referenced from the anchoopthiatwater temperature data

logger by measuring the distance downstream along the thalwegifMothwas recorded for

this situation.

The procedure for referencing points from the RP in the ONP reference sites was the same as
described above except tAkiminum tags also included the inscripti@NR, P. Crain, OLYM
361, OCT13.

A field sketch was drawn in the field form that illustrated the locations of the start of the sample
reach, the RP, reference tree #1, reference tree #2, the water tempiialwgger, the air
temperature data logger, and any other pertinent/notable features (e.g. large downed logs, snags,
boulders, eroded bank&ee Appendix D.

CHARACTERIZATION OF T HE SAMPLE SITES

A brief description of the sample reach was recordenhgltine field reconnaissancehe
information was collected to aid in developing field protodBlecise measurements of the
stream gradientonfinementsinuosity,width, depth, shadsubstratehabitat units, large
woody debirs, riparian microclimatand riparian vegetationill be conductedluring the field
samplingin 2013.

Several attributesfahe sample readgtsand adjacent arsaear theé RPO weredescribed
1. Stream channel typewas identified using the classification of Montgomery and

Buffington (1993) in the following categoriesascadesteppool; pootriffle.

2. Valley type was visually identified using the classification from Moore et al. (2006) as
referenced in th®regon Department of Fish and Wildlife Aquatic Inventories Project.
Valleys were classified as openstiaped, moderate-shaped, steep-8haped,
constraining terraces, or multiple terraces. See Appendix E for illustrations.

3. Channel gradientwas measured Wi a clinometer in percent slope oveeege
distance of 15 m (range 9.89.0 m)along the stream channel

4. Channel confinementwas identified using one of the following 3 categorigisgon et
al. 2006:

A unconfined (floodplain widtk4 channel widths)
A moderately confined (floodplain width2-4 channel widths)
A confined (floodplain widti2 channel widths)

5. Stream flow was described using one of the following categories: 1) High energy 2)
Steady 3) Intermittent 4) Absent.

6. Substratewas visually estimateds a percent coverage of different particles ovema 2
wide strip perpendicular to the stream flow and stretching betvweaifull channel
edges. The following categories from the USDA Soil Survey Manual (1993) were used as
guidelines:

A Boulders (>600mm)
A Stones  (250600mm)
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Cobbles (75-250mm; baseball to bowling ball)

Gravel (2-75mm; pea to baseball)

Sand (0.052mm)

Silt (0.0020.05mm)

A Clay (<0.002mm)

7. Riparian vegetationwasidentified by species and noted as being either overstory
(canopy tregsor understory (shrubs, ferns, ground coe¢r).

8. Fish presencewithin the sample reach was noted via observatlbis. possible that
fishes were present at some of the sites but were not seen.

> > > >

Other characteristics (e.g. log jams, unstable bankegits) tributaries, segments of subsurface
flow) werealsonoted in the field form.

| NSTALLATION OF VELCRO STRIPS TO ESTIMATE P EAK FLOW

Velcro strips were used to experiment wathinexpensivenethodfor detecting annual peak
flow following a suggestionrbm Dr. Susan BoltonProfessor oHydrology at the University of
Washington. Streams debris aswtiment willstick to the Velcro and the highest flow will leave
the highest marks on the Velcro. Both sides of the Velcro (loop and hook)nstakeid in each
basin, as each will trap different material (moss vs. silt). EachveasplO cm wide by 1 m long.
Eight out of the fiftyfour basingn this study(#252, 488, 619, 621, 637, 653, 837, and Main
Hoh) were used to test tineethod.

The location of the Velcro strips was between the RPeaddf thesamplereach. The Velcro
strips were attached to a tneg¢h DBH > 10 cm or a piece of LWD that was solid and-hon
peeling.The trees trunk or the LW@ere selected tstart near bankfulltage and to have a solid
vertical attachment area of at least 20 cm by Tme. installation height of the Velcro strips
varied by basin because of the differing levels of anticipatedfimakand availability of trees

or LWD close enough to the stream.

The bankfull stage was marked at the installation location with blue paint. The two pieces of
Velcro strips were placed parallel to each other in the vertical direction (Egdre

experiment with durabilitythe Velcro strips were oriented towards sfream flowin some
basinsand in others the strips were oriented with the stream flow. The Velcro strips were
attached with staples or small nails.

The approximate installation location (in relation to the RP, start, end, data loggers, prominent
featuresetc.) was described and sketchedin s p e c i afield férv.erhedocatiom was also

recorded with the GPS and labeled\ASLCRO [basin ID] The GPS coordinates were also

recorded in the field form. The Velcro installation location was flagged with pink flagging that

was labeledVelcro[basinID]. The treeds species name, DBH an
the stream) were recorded. Agio was taken of the Velcro installation and the photo nhumber

was recorded in the field form. For an example of a completed Velcro Field Data Form, see

Appendix D.
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The procedure for installing the Velcro strips in the ONP reference site was the same as
described above except no paint was used and red biodegradable flagging was used instead of
pink plastic flagging. The flagginigadadditionallabeing: DNR, P. Crain, OLYM361, OCTF13.

Figure8. An example of a/elcro strips installation(basin 619).
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Description ofthe Sample Basinffom the 2102
Field Establishment

Figure9. Fifty samplebasins in OESF arfidur reference basins in ONP coloodedby median basin
slope.
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