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SOP B.1:Clarified that sampling may occur outside of
plot boundary and that problematic barriers may
require transect to be reflected.

SOP B.2.1: Clarification about qualifying forks.

SOP B.2.3: Clarified that particle spanning multiple size
classes requires multiple records.

New Post-Field Sampling Tasks SOP (SOP D) added.
SOP Cand SOP E: Language regarding barcodes
updated to reflect that it is not optional.

Appendix A.1: One page summary of procedures
added.

Appendix B: Reminders added.

Appendix C: Site-specific sampling start and end dates
updated for sites DSNY, JERC, OSBS, YELL, and SJER.
Appendix D: Site-specific volume factor and transect
length updated for site YELL.

Appendix E: Equipment tables updated to add column
about whether exact brand was required.
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1 OVERVIEW

1.1 Background

Monitoring stocks of coarse downed wood (CDW) is important because CDW uniquely influences
ecosystem function. Interms of ecosystem services, CDW provides habitat for wildlife, stabilizes sail,
increases microenvironment heterogeneity, stores carbon (C) and nutrients over decades, and can
enhance seedling germination for trees and other plants (Harmon and Sexton 1996). Because coarse
downed wood particles can persist in the environment from decades to centuries, these particles have
“afterlife” effects on ecosystem function of similar magnitude to those of live trees. Inaddition,
knowledge about the quantity and size distribution of CDW pieces at the landscape scale can be used to
model the probability of fire occurrence and severity because CDW can be an important fuel source
(Brown 1974, Affleck 2008).

There are two components to the sampling designthat are required to accurately estimate CDW mass:
volume estimation, and calculation of bulk density. There are numerous tally-based methods for
estimating CDW volume that have been developed over the past 50 years. A historically common
method, line intercept sampling (LIS; Warren and Olsen 1964), requires searching fixed-length transects
for logs thatintersect the transect. However, because the LISmethod tallies CDW pieces with
probability according to length and length correlates imperfectly with volume, the most voluminous
CDW pieces may be underrepresented, resulting inincreased uncertainty in CDW volume estimates
compared to frequency and length estimates (Affleck 2010). Other recently developed methods sample
CDW with probability proportional to volume, and are designed specifically to estimate log volume
directly from simple tallies, with reduced uncertainty compared to LIS (e.g. Affleck 2008, Gove et al.
2013). The tally-method NEON employs, termed Line Intercept Distance Sampling (LIDS; Affleck 2008),
tallies logs with probability proportional to volume and restricts the searchfor logs to a transect or
group of radialtransects at each sampling point (Affleck 2008, 2010). By using transects, detection
errors in brushy or complex terrainare minimized compared to other techniques that require searching
for logs over large areas (Jordan et al. 2004). Importantly, and in contrast to LIS, the length of the
transectis not fixed with the LIDS method. Instead, the length of the transect increases for large-volume
logs, ensuring that a representative sample of large logs is tallied across multiple field sites (Affleck
2008).

To convert estimates of CDW volume to mass and/or carbon (C) density, it is necessaryto measure the
bulk density of downed wood in a manner that quantitatively accounts for the proportion of the CDW
particle thatis void volume (i.e., internal hollows that reduce bulk density compared to a solid particle).
Wood bulk density is typically measured by cutting cross-sectional disks from a statistically sufficient
population of CDW particles, then determining the mass and volume of the disk samples (Harmonand
Sexton 1996).

There are two additional factors that must be addressed if log volume and density estimates are to be
accurately converted to CDW mass or C density per unit area at the standscale. Thefirstis that CDW
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density tends to change predictably as log decay progresses, and the second is that density changes with
decay class are often dependent on species (Harmon and Sexton 1996). That is, different species that
appearto be in the same stage of decay may have very different wood bulk density values, due to
differences in the proportion of heartwood to sapwood, as well as other species-specific wood
properties. Inorder to capture variationin density throughout the course of log decay, NEON
categorizes sampled CDW particles according to five standard decay classes defined by the U.S. Forest
Service (Valentine et al. 2008). All CDW particles are alsoidentified to taxon according to a NEON-
standard taxonomic identification method (for plants, this method relies heavily on the taxonomic ID
system developed by the USDA; http://plants.usda.gov).

1.2 Scope

This document provides a change-controlled version of Observatory protocols and procedures.
Documentation of content changes (i.e. changes in particular tasks or safety practices) will occur via this
change-controlled document, not through field manuals or training materials.

1.2.1 NEON Science Requirements and Data Products

This protocol fulfills Observatory science requirements that reside in NEON’s Dynamic Object-Oriented
Requirements System (DOORS). Copies of approved science requirements have been exported from
DOORS and are available in NEON’s document repository, or upon request.

Execution of this protocol procures samples and/or generates raw data satisfying NEON Observatory
scientificrequirements. These data and samples are used to create NEON data products, and are
documented in the NEON Data Products Catalog (RD[03]).

1.3 Acknowledgments

Selection of the standard operating procedures described in this protocol was informed by Affleck
(2008, 2010), Gove et al. (2013), Harmon and Sexton (1996), and Keller et al. (2004). Dr. Mark Harmon
provided invaluable feedback on all CDW quantification methods, and particularly for the bulk density
sampling standard operating procedure.
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RELATED DOCUMENTS AND ACRONYMS

Applicable Documents

Applicable documents contain higher-level information that is implemented in the current document.

Examples include designs, plans, or standards.

AD[01] NEON.DOC.004300 | EHS Safety Policy and Program Manual

AD[02] NEON.DOC.004316 | Operations Field Safety and Security Plan

AD[03] NEON.DOC.000724 | Domain Chemical Hygiene Plan and Biosafety Manual

AD[04] NEON.DOC.001155 | NEON Training Plan

AD[05] NEON.DOC.050005 | Field Operations Job Instruction Training Plan

AD[06] NEON.DOC.004104 | NEON Science Data Quality Plan

AD[07] NEON.DOC.000914 | NEON Science Design for Plant Biomass and Productivity
2.2 Reference Documents

Reference documents contain information that supports or complements the current document.

Examples include related protocols, datasheets, or general-information references.

RD[01] | NEON.DOC.000008 | NEON Acronym List

RD[02] | NEON.DOC.000243 | NEON Glossary of Terms

RD[03] | NEON.DOC.002652 | NEON Data Products Catalog

RD[04] | NEON.DOC.001271 | AOS/TOS Protocol and Procedure: Data Management

RD[05] | NEON.DOC.002121 | Datasheets for TOS Protocol and Procedure: CDW - Coarse Downed
Wood

RD[06] | NEON.DOC.003282 | NEON Protocol and Procedure: Site Management and Disturbance
Data Collection

RD[07] | NEON.DOC.005247 | AOS/TOS Standard Operating Procedure: NEON Aquatic and Terrestrial
Site Navigation

RD[08] | NEON.DOC.000987 | TOS Protocol and Procedure: VST — Measurement of Vegetation
Structure

RD[09] | NEON.DOC.001710 | TOS Protocol and Procedure: LTR — Litterfalland Fine Woody Debris

RD[10] | NEON.DOC.001717 | TOS Standard Operating Procedure: TruPulse Rangefinder Use and
Calibration

RD[11] | NEON.DOC.000913 | TOS Science Design for Spatial Sampling

RD[12] | Chainsaw Training | https://www.osha.gov/sites/default/files/publications/chainsaws.pdf,
USFS S-212, and the MTDC Chain Saw and Crosscut documentation

RD[13] Manual for Fulcrum Application: TOS Coarse Downed Wood [PROD] —
All SOPs

RD[14] | NEON.DOC.014037 | TOS Protocol and Procedure: HBP — Measurement of Herbaceous
Biomass
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2.3 Acronyms
Acronym Definition
C Carbon
CDW Coarse Downed Wood
DST ‘Decayclass xsizeCategory x taxonID’ combination. The number of DSTs
identified at a site informs the Bulk Density sampling effort.
FWD Fine Woody Debris
LIDS Line Intercept Distance Sampling
LIS Line Intercept Sampling
PPE Personal Protective Equipment
VST Vegetation Structure
2.4 Definitions

Bole: The trunk of a tree. A bole differs from a lateral branch in that it is a primary support structure for
the individual and may support lateral branches.

Branch: Woody structures =2 cm diameter that emerge from boles at anangle > 45°, or that emerge
from other branches at any angle.

Central axis: The straight line that connects the two endpoints of a particle (or the diameter class break
point(s) if a particle includes more than one diameter size class). For forked particles the central axis is
basedon the longest fork.

Coarse downed wood (CDW): Any fallen stem, and all of its connected branches, with diameter>2 cm
at the point where the CDW particle intersects the LIDS transect. Qualifying particles are referred to as
‘logs’ in this protocol for convenience. Qualifying logs also include standing dead that are > 45° off the
vertical (Harmon and Sexton 1996, Affleck 2010).

Fork: A stemthatis part of a multi-bole individual; forks emerge from another bole atan angle< 45°.

Consider the whole length of the secondary stem and not just the basal portion when determining the
angle relative to the main bole’s central axis.

Fulcrum: Software platform used to create NEON electronic data entry applications.
Particle: A piece of coarse downed wood material, including but not limited to logs.
ServiceNow: Software platform used for problem/incident tracking and resolution.

Twig: Woody structures <2 cm diameter that emerge from boles or other branches.
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METHOD

The Standard Operating Procedures (SOPs) presented in this protocol describe tasks that, whentaken
together, allow estimation of CDW volume, length, frequency, mass, and projected cover at the stand

scale. These SOPs are:

3.1

SOPA: Preparing for Sampling. Preparatory steps for SOPs listed below, to be carried out prior
to implementation.

SOPB: Tallying and Measuring CDW in the Field. Includes performing CDW volume tallies in the
field using the LIDStechnique, measuring logs for additional variables required to convert
volume tallies to length, frequency, and projected cover estimates, identifying logs to taxon, and
categorizing logs into decay class.

SOPC: Bulk Density Sampling in the Field. Includes field-sampling log cross-sectional disks and
sub-sampling disks to generate samples for wood moisture calculations.

SOPD: Post-Field Sampling Tasks.

SOPE: Processing Bulk Density Samples in the Laboratory. Steps todry and weigh wood bulk
density samples in the laboratory.

Qualifying particles of CDW are divided into three different diameter size categories, as defined by
Keller et al. (2004): 2-5 cm, 5-10 cm, and = 10 cm. Furthermore, logs of all diameter must also be >
1 min length (Harmon and Sexton 1996). Dead trees that have not yet fallen to an angle > 45° from
vertical (i.e. snags) are accounted for via the Vegetation Structure protocol (RD[08]), and logs that
are suspended in the air > 2 m above the ground at the transect intersection point are ignored.
Woody particles with diameter < 2 cm at the transect intersection point are considered fine woody
debris and are sampled according to the Litterfalland Fine Woody Debris protocol (RD[09]).
Overviews of SOP B, SOP C, and SOP E are provided below.

Overviewof SOPB

To implement SOP B, sampling locations (Figure 1) are established at the center of each Tower Plot, and

alsoat the center of 20 Distributed Plots that are used for co-located LAI, herbaceous biomass clip
harvest, and vegetation structure measurements (RD[11]). Tower Plots are selected according to a
spatially-balanced, random design, and Distributed Plots are selected according to a spatially-balanced,
stratified random design, stratified by NLCD vegetationtype (RD[11]).
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Figure 1. Three CDW transects per plot, represented with orangelines. Transects occur at both

Tower and Distributed plots.

At each sampling location, three LIDStransects are established that radiate outward, with 120°
separating eachtransect (Figure 2). The azimuthal orientation of each group of transects is chosen
randomly for each of the sampling locations, in order to minimize effects of topography, directional
blowdown, logging management, etc., onselection of CDW particles across all sampling locations. The
per-plot random azimuths for LIDStransects are provided by Science and are built into the mobile data
ingest application. LIDSazimuths are alsoavailable on the internal Sampling Support Library (SSL).
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Figure 2. lllustration of threerandomlyoriented LIDStransects (arrow vectors) superimposed overa20mx 20m
plot (left),and a 40m x 40m plot (right). Transects start 3 mfrom the plotcentroid (red circle). Light gray shapes
are particlesintersected by the CDW tally transects, and the black capped lines illustrate the central axis length of
the particles. Darker gray shapes are CDW particles that do notintersect LIDS transects and are suitable for CDW
bulk-densitysampling.

Field staffsearch each of the 3 transects for qualifying pieces of CDW that intersect the transect, with
the totaltransect distance searched being positively related to particle diameter. In other words, the
LIDStechnique dictates that the search for larger logs occurs over longer transect distances inorder to
adequately sample relatively rare large logs that contribute disproportionately to total CDW volume.
Limiting distances that correspond to various log cross-sectionalareas are providedin Table 15, and the
CDW: Tally [PROD] app provides an automated means to assess whether a log should be tallied after the
user enters a log diameter, distance, and F-value. In the event the tablet should fail, Table 15 may be
used in the field as a reference to help determine whether specific logs should be included or not in a
given plot’s tally. Once it is determined that a log should be tallied, its cross-sectionalarea andlength
are measured, as well as the distance from the sampling location. In addition, each qualifying log is
assignedtoa decay class, andis identified to the finest taxonomic resolution possible.

3.2 Overviewof SOPC

SOP C details the field procedure for sampling CDW for bulk density (left side of Figure 3). Bulk density is
sampled from three different diameter size categories (=10 cm, 5-10 cm, and 2-5 cm), from logs that are
not tallied in SOP B. A chainsaw, or less ideally a buck saw, is used to cut a narrow cross-sectional disk
from each sampled CDW particle. The diameter and height of the disk are measuredto enable
calculating the volume of the disk, and the disk fresh mass is recorded in the field. For the twolargest
size categories, wedge-shaped pieces are sub-sampled from the disk, and these sub-samples are also
weighed for fresh mass in the field. Subsamples are then transported back to the laboratoryto calculate
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weighed as above.

Overviewof SOPE

bulk density (p) as:

SOP A3:
Preparing for
Bulk-Density

Sampling

v

SOPCA:

Bulk-Density
Strategy
Overview

First Bulk-Density
Sampling at Site?

sampled, and are transportedto the laboratoryin their entirety.

_ diskdry mass (g)

" disk volume (cm3)

the disk’s fresh mass to dry mass ratio. Disks sampled from the smallest size categoryare not sub-

Cross-sectional disks cannot be cut from extremely decayed logs, and instead of removing a disk, a
decayed section of log is simply scooped into a plastic bag and the negative space is measured for
volume with calipers. The sampled materialis then transported back to the laboratory, dried, and

SOP E describes the procedure for measuring, drying, and weighing cross-sectional disks and wedges in
the laboratory (right side of Figure 3). Knowledge of the wood sample dry mass allows calculation of

Figure 3. High level workflow diagram of Bulk-Density sampling.

Page 8

SOF D.2: SOP E:
Equipment ————— Sample
Maintenance Pro ing
SOP C.3 SOP D SOPE.1:
Initial Post-Fi I.d Drying &
Bulk-Density ? ost-re Weighing
. Tasks
Sampling
A A 5% of
YES 5% of samplas
samples
SOPC.3 S0P C.2: SOPF:
Data QA | Data Entry &
samples Lab Verification
NO_ | sopcs:
Repeat
Bulk-Density
Sampling

For larger disks from which wedges were generated, the fresh mass:dry mass ratiois calculated for the
wedge subsample, and this ratio, along with the fresh mass of the entire disk that was measuredin the
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field, is used to determine the dry mass of the disk. Proper sample labeling, and tracking of sample data
and metadata, is extremelyimportant to enable this calculation.

3.4 Problem Reporting and Data Quality Assurance and Control

Standard Operating Procedures (SOPs), in Section 7 of this document, provide detailed step-by-step
directions, contingency plans, sampling tips, and best practices for implementing this sampling
procedure. To properly collect and process samples, field staff must follow the protocol and associated
SOPs. Use NEON'’s problem reporting system to resolve any field issues associated withimplementing
this protocol.

The value of NEON data hinges on consistent implementation of this protocol across all NEON domains,
for the life of the project. Itis therefore essential that field personnel carry out this protocol as outlined
in this document. In the event that local conditions create uncertainty about carrying out these steps, it
is criticalthat technicians document the problem and enter it in NEON’s problem tracking system.

Quality assurance is performed on data collected via these procedures according to the NEON Science
Data Quality Plan (AD[06]).
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4 SAMPLING SCHEDULE

4.1 Sampling Frequency and Timing

Coarse Downed Wood sampling occurs every five years at sites where the protocol is implemented,;
within a domain, implementation is staggered acrosssites sothat not all sites are sampled the same
year in order to minimize labor spikes. In Tower plots, SOP B is not synchronized with other protocols.
However, in Distributed Plots, SOP B is synchronized in an ‘on’ year with two other TOS plant biomass
protocols:

e TOS Protocol and Procedure: Measurement of Vegetation Structure (RD[08])

e TOS Protocol and Procedure: Measurement of Herbaceous Biomass (RD[14])

Scheduling of these three protocols is further coordinated with other TOS plant sampling protocols
according to Table 1. Staggering implementation of Coarse Downed Wood sampling relative to other
plant protocols is important to minimize spikes in labor requirements from year-to-year.

Table 1. Coordination of Coarse Downed Wood sampling with other TOS plant and soil sampling protocols through
time. Years 1 through 7 are shownto illustrate the temporal grouping of protocols, and the patternrepeats
beyondyear7.Greycellsindicate synchronized ‘chemistry’ and ‘productivity’ protocol groups; brown cells indicate
protocolsimplemented annually in Tower Plots; orange cells are protocols implemented every 5 y in Tower Plots.

Interval Plot Year | Year | Year | Year | Year | Year | Year
Protocol* | (y) Plot Type | Number 1 2 3 4 5 6 7
BGB 5 tower 20 or 30t X X
CFC 5 both 16-20 X X
LAI 5 distributed | 20 X X
LTR-bgc 5 tower 20 or 30t X X
NTR 5 both 10 X X
SLS-bgc 5 both 10 X X
SLS-mb 5 both 10 X X
cDW 5 distributed | 20 X X
HBP 5 distributed | 20 X X
VST 5 distributed | 20 X X
HBP 1 tower 5to 30t X X X X X X X
LAI 1 tower 3 X X X X X X X
LTR 1 tower 20 or 30t X X X X X X X
VST 1 tower 5-10% X X X X X X X
cDW 5 tower 20 or 30t X
VST 5 tower 20 or 30t X

* Protocol codes and definitions: BGB = Belowground Biomass of fine root sampling; CFC = Canopy Foliar
Chemistry sampling; DIV = Plant Diversity sampling; LAl = Leaf Area Indexsampling; LTR-bgc = Litterfall
biogeochemistry analysis; NTR = soil nitrogen mineralization incubation; SLS-bgc = Soil bioge ochemistry analysis;
SLS-mb = Soil microbial biomass analysis (PLFA); CDW = Coarse Downed Wood sampling; HBP = Herbaceous
Biomass and Productivity sampling; VST = Vegetation Structure sampling; LTR = Litterfall sampling (no chemistry).
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T The total number of Tower Plots sampled for Coarse Downed Wood varies by site; see AppendixD to determine
which plottypes are sampled persite.

¥ A spatially-balanced subset of Tower Plots are selected forannual VST sampling at sites with relatively fast
woody growth increment. See RD[08] for VST fast/slow growth increment classification by site.

Scheduling Considerations

The frequency and timing of CDW sampling depends on the SOP being implemented in Table 2. Note
that SOP B “Tallying and Measuring CDW in the Field” maybe carried out independently from the bulk
density SOPs (SOP C and SOP E). The bulk-density SOPs must always be performed together andafter
SOP B has been completed, and may be carried out over more than one year in order to achieve the
desired sample size (Appendix G).

Table 2. Sampling frequency, sampling effort, and timing guidelines for Coarse Downed Wood procedures on a per-SOP

basis.
Plot Sampling Yearly
SOP Plot Type Remarks
o Number | Events Interval
Distributed | 20 max” e Sampling should ideally be
completed before the start of the
SOP B: next sampling season.
Tallying and 1X per ‘
Measuring sampling Every 5y e SOP B should be completed prior
CDWin the Tower 20-30" | year to SOP Cin order to prepare a list
Field of taxonlDs, size classes,and
decay classes from SOP B datato
prioritize collection in SOP C.
Distributed | 20 max® | Once within e Sampling occurs twice per site.
first 3y of
SOP C: Bulk (I)pera}c/ionS' e A given sampling event may occur
Den5|t.y ‘ second time 56y over muljuple years |ftarg§t .
Sampling in + sample size cannot be achieved in
s Tower 20-30 5-6 y after .
the Field first bout one year; however, completing
e sampling in one seasonis ideal.
SOP E: Distributed | 20 max” -
Processin Once within
Bulk Densg}t first 3y of Sample processing in the laboratory
s les i ¥ Operations; 5-6y should occur ASAP following field
tﬁ;np esin Tower 20-30" | second time work.
Laboratory >-6y later

*CDW sampling occurs in the same subset of Distributed plots that are usedfor other plant biomass protocols; not
all Distributed Plots will be sampledif CDW particles are absent from selected plots.
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T The number of installed Tower plots vary by site; typically, forested sitesthat produce CDW support twenty 40m

x 40m plots; however, some sites with CDW may have thirty 20m x 20m Tower plots.

4.2

Implementation Criteria

If CDW tally has not been implemented at a given site, animplementation decision is made via
an analysis of VST data in consultation with Science. Implementationis based on the probability
of detecting CDW particles 22 cm diameter.

If less than 5 pieces of CDW were tallied at > 20% of the sampled plotIDs thenrequest a smaller
volume factor (F) for the site as described in the “Too few CDW particles” section of SOP B.3
(Table 12 and Figure 4).

If CDW tally has been implemented, the F-value cannot be reduced further, and no particles
weretallied in atleast one plot OR transects at < 10% of plots intersect a particle OR < 10
particles were tallied across all Distributed Plots or all Tower Plots:

o Communicate with Science to determine whether sampling should be suspended until a
state-changing event affects site-level CDW abundance (e.g., fire, brush-hogging, species
invasion, etc.). Zeros do have value at the continental scale, so sampling may continue if
logs are infrequent but still present.

o Do not implement or schedule CDW bulk density (SOP C, SOP E).

If CDW tally has been suspended indefinitely at a site:
o Do not implement or schedule CDW bulk density (SOP C, SOP E).

o Keep CDW'tally on theinter-annual schedule in the event a state-change occurs and
sampling is required.

o Science and Field Science teams must communicate in the year prior to scheduled
sampling to assess site conditions and determine whether a state-change has occurred
and CDW tally should be implemented.
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Figure 4. CDW Tally implementation problemsworkflow.
4.3 Criteria for Determining Onset and Cessation of Sampling

CDW Tally Onset and Cessation

state-change

oceur?

Because CDW: s often produced during periods of seasonal storm activity, CDW Tally (SOP B) sampling is
typically timed to occur after the period of maximal expected storm activity for a given site.

e Referto Table 18 for sampling onset guidelines. Provided dates are guidelines only, and it is
incumbent upon Field Science to select sampling onset dates that are appropriate for eachsite
and consistent with periods of storm activity. Submit a Schedule Change Request if dates listed

in Table 18 are not feasible for your site(s).

e The temporalwindow in which CDW samplingin a given year must be completed is relatively
long — it is only required that CDW field sampling be completed before the season of maximum

stormactivity resumes.
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CDW Bulk Density Onset and Cessation

e Onset of CDW Bulk Density (SOP C) sampling should not occur until sampling from both Tower
and Distributed plots has been completed in SOP B. This is to ensure that a complete census is
available for a comprehensive DST rank abundance list.

o Tip: Because CDWtallyin Distributed and Tower plots is staggered (Table 1), schedule
the firstimplementation of SOP C the same year that SOP B is implemented at a site for
the second time.

e Criteria for cessation of CDW Bulk Density (SOP C)sampling are detailed in C.1. Briefly:

o DSTs (Decayclass x sizeCategory x taxonlD combinations) that cumulatively make up at least
80% of the total tallies have been sampled.

o Alternatively, the criterionimmediately above has not been met, but all CDW plots have
been searched within a 50 m radius of the plot centroid and the subset of DSTs on the list
that were present have been sampled. Desired sample sizes may not be achievable for all
DSTs.

4.4 Timing for Laboratory Processing and Analysis

Because wood samples will continue to decay after collection and before drying, particularly when very
moist, it is important to place wood samples into the drying oven as soon as possible following
collection.

e Ideally, place samples in the drying oven within 24 hours of collection in the field.

e |f drying within 24 h is not feasible:

o Keep samples in muslin sample bags in a dry place. Keeping samples in a cloth bag is
important (as opposed to plastic) because air-drying at room temperature can begin
before the sampleis placed in the drying oven.

o Place samplesin the drying oven within 5 days of collection in the field.

Once wood samples are dry, they maybe placed in temporarystorage prior to weighing. There are no
scientific limits on the time oven-dried samples may be placed in temporary storage prior to processing
(i.e., re-drying for 24 h, then weighing).

4.5 Sampling Timing Contingencies

Changes in sample timing on the order of hours to weeks have relatively little impact on the integrity of
Coarse Downed Wood Tally (Table 3) and Bulk Density (Table 4) sampling compared to many other
protocols. The key constraint on Coarse Downed Wood Tally sampling timing is that it should be
completed before the onset of winter storms or other predictable events that would create fresh new
coarse downed wood particles (e.g., hurricanes).
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Table 3. Contingency decisions for Coarse Downed Woodfield tally work(SOPB).

Outcome for Data

Delay/Situation Action Products

If delay prevents completion of any of three LIDS
transects originating withina given plotID, recordin a
field notebook:

1. Document delay for the plotID in question.

2. Note distance along transect at which delay None anticipated

Hours to days occurred.

3. Returnto transect ASAP and continue sampling at
distance recorded in notebook.

If delay occurs between plots, resume CDW survey at

next plotiD ASAP. None anticipated

Table 4. Contingency decisions for Coarse Downed Wood bulk density sample collection (SOP C).

Outcome for Data

Delay/Situation Action Products

If delay prevents completion of bulk-density disk

sampling:

1. Label cross-sectional disk, place any “wedges” into a
labeled sample bag, and transport samples to an

indoor work area. .
None anticipated

2. Complete required disk measurements and record
Hours to days disk data on field datasheet.

3. Return to the field ASAP and continue sampling
additional log cross-sectional disks.

If delay occurs after sampling a log is complete but
before the next log is begun, resume bulk density None anticipated
sampling ASAP.

4.6 Missed or Incomplete Sampling

Sampling according to the schedule is not always possible, and multiple factors mayimpede work in the
field at one or more plots or sampling locations in a given bout. For example:

e Logistics —e.g., insufficient staff or equipment

Page 15



n c) n Title: TOS Protocol and Procedure: CDW — Coarse Downed Wood Date: 02/01/2022
e ®
v

Operated by Battelle | nron poc, # NEON.DOC.001711 | Author: C. Meier Revision: G

e Environment —e.g., deep snow, flooding, inclement weather, fire, smoke, or
e Management activities —e.g., controlled burns, pesticide application

Instances such as those listed above must be documented for scheduling, tracking long-term plot
suitability, and informing end users of NEON data availability. Some types of missed sampling are due to
events that should be recorded in the Site Management App; refer to the Site Management and
Disturbance Protocol for more detail (RD[06]).

Missed or Incomplete Sampling Terms

Terms that inform Missed or Incomplete Sampling include:

e ProtocolSampling Dates: Bout-specific sampling dates (Appendix C).

e Scheduled Sampling Dates: Bout-specific sampling dates scheduled by Field Science and
approved by Science. These dates coincide with or are a subset of the Protocol Sampling Dates.

e Missed Sampling: Incidence of scheduled sampling that did not occur. Missed Sampling is
recorded at the same resolution as data that are ordinarily recorded.

e Sampling Impractical: The field name associated witha controlled list of values that is included
in the data product to explain a Missed Sampling event —i.e., why sampling did not occur.

e Rescheduled: Missed Sampling is rescheduled for another time according to one of the
scenarios documented in Figure 5, resulting in no change to the total number of sampling

events per year.

The documentation that must accompany missed sampling depends on the timing, subsequent action,
and the audience appropriate for numerous scenarios (Figure 5).
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Unable to sample:
Missed Sampling

- Submit ServiceNow incident
- Sampling Impractical record

Can sampling be
rescheduled?

- Submit ServiceNow incident

- Sampling Impractical record | No

Yes

Rescheduled
within Schedule Sampling
dates?

Was sampling
rescheduled?

Sample €—Yes

Yes

!

- Submit ServiceNow Approval
form to reschedule €—Yes
- Sample

Rescheduled
within Protocol Sampling
dates?

Delete Sampling
Impractical record

No

{

- Submit ServiceNow Approval
form to reschedule

- Sample

- Flag records

Figure 5. The documentationto account for a Missed Sampling event depends on the situationfor each sampling
unitnotsampled per boutthatis notsampled. Diamonds represent decision points and boxes describe the
required action. Requiredactions may include: a) Submitting a ServiceNow incident, b) creating a Sampling
Impractical record, c) creating a data Flag, d) creating a Site Managementrecord, or €) some combination of (a) —

(d).
To Report Missed or Incomplete Sampling:

1. Missedor Incomplete Sampling that cannot be rescheduled within the Schedule sampling
dates must be communicated to Science by a ServiceNow Incident.

a. For Missed Sampling that is Rescheduled, there are some cases that require approval by
Science and Operations (Figure 5).

b. Consult Table 5 below to determine required actions if scheduled activities are delayed
or canceled. Guidance for this and other NEON protocols is summarized for ease of use
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in a table postedto a Field Science Sharepoint library. However, this protocol is the

ultimate source of information should any discrepancy exist.

2. Createa Fulcrum record for each Missed Sampling event in the field that cannot be
rescheduled. Thatis, if data are recorded in the field at the plot level, a record must be
made for each plot missed.

a. For Coarse Downed Wood Tally (SOP B), record each plot not sampledin each bout; it
could be all plots, or a subset of plots.

b. For Coarse Downed Wood Bulk Density (SOP C and SOP E), documentation of Missed
Sampling is not required since bulk density measurements do not need to be linked to a

specific narrow time period.

3. For each Missed Sampling record, the Sampling Impractical field must be populated in the

mobile collection device (Table 6).

4. For Rescheduled sampling events that occur outside of the defined Protocol Sampling Dates,
a protocol-specific Flag must also be recorded (Figure 5).

Table 5. Guidance forresponding to delays and cancellations encountered duringimplementation of the Coarse
Downed Wood protocol.

CDW: in the Field

possible

Days Delayed from
Activity Name Schedule Delay Action Cancellation Action
Tallying and Measuring | < 1season Resume sampling when If not able to complete

during first seasonthen
submit a Schedule Change
Request to determine
whether completing in a
second season s possible.

in the Field

Bulk Density Sampling

> 1 season after start of
sampling

Resume sampling during
second season

Not applicable (complete
sampling within two
sampling seasons)

Samples in the
Laboratory

Processing Bulk Density

> 1 day after collection
in the field; Not room
in drying oven

Make sure samples arein
muslin bags (not plastic)
sothey canat least air-
dry

Not applicable (once
samples have been
collected they need to be
oven-dried and processed)

Table 6. Protocol-specificSamplingImpractical reasons enteredin the Fulcrum application. In the event that more
than one is applicable, choose the dominant reasonsampling was missed.

reason

Sampling Impractical

Description

Other

remarks

Sampling location inaccessible due to other ecological reason described in the
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Sampling Impractical

reason Description
Location flooded Standing or flowing water too deep to complete sampling

. Site or plot access compromised, staffing issues, errors (e.g., equipment not
Logistical . . .

available in the field)
Management Management activities such as controlled burn, pesticide applications, etc.
Extreme weather Events (e.g., thunderstorms, hurricanes) that compromise safetyand access
4.7 Estimated Time

The time required to implement a protocol will vary depending on a number of factors, such as skill
level, system diversity, environmental conditions, and distance between sample plots. The timeframe
provided in Table 7 is an estimate based on completion of a task by a skilled two-person team (i.e., not
the time it takes at the beginning of the field season). Use this estimate as framework for assessing
progress. Ifataskis taking significantly longer than the estimated time, a problem ticket should be
submitted. Please note that if sampling at particular locations requires significantly more time than
expected, Science may propose to move these sampling locations.

Table 7. Estimated staff and labor hours required forimplementation of the Coarse Downed Wood protocol.

S0P Estimated time Suggested staff Total person hours
SOP A.1: Preparing for 05h : .
CDWfield tally > 5
SOP A.2: Preparing for )
CDWfield bulk density 2h 1 2h

SOP A.3: Preparing for

CDW laboratory processing 0.5h 1 0.5h

SOP B: CDW field tally 1 h—1.5h per plot (sparse) ) 2 h—3h per plot (sparse)
2 h—8h per plot (dense)? 4 h—16 h per plot (dense)

SOP C: Bulk Density ;

Sampling in the Field 2 h—16 h per plot 2 4 h—32 h per plot

SOP E: Processing Bulk

Density Samples in the 1 -3 min per sample 1 1h-15h*

Laboratory

YIncludes estimated time for chainsaw maintenance.

2 Dense vegetation contributes to longer sampling times by impeding accurate placement of transect tapesand/or
walking a transect.

3Wide range in estimated time due to variation in tree species richness across sites, variation in vegetation density.

4 Expected sample numbervaries between 60 — 300 by site. Time estimate includes handling, drying, weighing, and
recording data for each wood sample.
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5 SAFETY

This document identifies procedure-specific safety hazards and associated safety requirements. It does
not describe general safety practices or site-specific safety practices.

Personnel working at a NEON site must be compliant with safe field work practices as outlined in the
Operations Field Safety and Security Plan (AD[02]) and EHS Safety Policy and Program Manual (AD[01]).
Additional safetyissues associated with this field procedure are outlined below. The Field Operations
Manager and the Lead Field Technician have primary authority to stop work activities based on unsafe
field conditions; however, all employees have the responsibility and right to stop their work in unsafe

conditions.
5.1 Safety Considerationsfor SOP B: Tallying and Measuring CDW in the Field
5.1.1 Measuring Distances with the Laser Rangefinder

A laser rangefinder/hypsometer/compass instrument may be used to determine transect distances and
measure log lengths. Safety considerations for this instrument include:

e Avoid staring directly at the laser beam for prolonged periods. The rangefinder is classified as
eye-safe to Class 1 limits, which means that virtually no hazardis associated with directly
viewing the laser output under normal conditions. However, as with any laser device,
reasonable precautions should be taken in its operation. It is recommended that you avoid
staring into the transmit aperture while firing the laser.

e Never attempt toview the sun through the scope. Looking at the sun through the scope may
permanently damage the eyes.

5.1.2 Measuring Log Length

When measuring logLength, or any other log attribute, it is recommended that personnel avoid
standing, climbing, or working on logs, regardless of how high off the ground the log may be. Log
surfaces may be slippery, resulting in a fall hazard, or logs may roll, introducing additional crushing risks.

5.2 Safety Considerationsfor SOP C: Bulk Density Sampling in the Field
Chainsaw Safety

SOP Crequires that field staff cut cross-sectional disks from coarse downed wood particles for
generation of bulk density data. The most efficient way to collect cross-sectional disks from downed logs
is with a chainsaw, although a hand-powered buck saw is a less ideal option that can be employed
should regulations or logistics prevent the use of a chainsaw. Should a chainsaw be chosen to complete
the sampling task, there are multiple safety regulations provided in RD[12]. In order to ensure safe
operation of the chainsaw, NEON staff are required to complete USFS S-212 training (or equivalent)
prior to operating a chainsaw. Training must be completed at least every 3 years.
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Personal Protective Equipment Requirements
e Personal Protective Equipment (PPE) for the head, ears, eyes, face, hands, and legs must be
worn when operating the saw to prevent or lessen the severity of injuries to workers.
e PPE must be inspected prior to use to ensureit is in serviceable condition.
e Do not wear loose-fitting clothing.
Before Starting the Saw
e Clearthe area of obstacles that might interfere with cutting the log. Clear away dirt, debris,
smalltree limbs, and rocks from the saw’s path.

e Look for nails, spikes, or other metalin the tree before cutting.

e Check controls, chain tension, and all bolts and handles to ensure they are functioning properly
and adjusted according to the manufacturer’s instructions.

e Make surethe lubrication (bar oil) reservoir s full.
e Startthe saw on the ground or on another firm support. Drop starting is never allowed.

e Startthe sawatleast 10 feet from the fueling area, withthe chain’s brake engaged.
While Running the Saw

e Assureasolid, flat surface for foot placement, prior to operating the chainsaw.
e Safetyis paramount when operating the saw:
o Preserve chain sharpness; operating a dull saw leads to fatigue.

o To preserve sharpness, cut less decayed classes first, as more decayed pieces will require
passing the saw into the duff / topsaoil layer.

o When cutting into the duff / topsoil layer, always use care and be ready for kickbacks.

o If necessaryandfeasible, move the piece to be cut so the chain avoids contact with soil or
rocks.

e Keep hands on the handles, and maintainsecure footing while operating the chainsaw.

e Becareful that the trunk or tree limbs will not bind against the saw. Watch for branches under
tension, they may move suddenly when cut.

e Do not cut directly overhead or above shoulder height.
e Shut off the saw or release throttle prior to retreating.

e Shut off the saw or engage the chain brake whenever the saw is carried more than 3 steps, or
across hazardous terrain.

e Beprepared for kickback; saws must be equipped with a mechanismthat reduces kickback
danger (chain brakes, low kickback chains, guide bars, etc.)
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O

Do not saw with the tip. If equipped, keep tip guardin place.

Fueling the Saw

Due to EPA requirements for non-venting fuel containers/systems, all fuel containers and saws
manufactured after 2010 can become pressurized during normal use, and in some cases, can create fuel

‘geysers’ whenfuel containers are opened. Such fuel geysers have been known to catch fire, and
multiple severe burn injuries have been reported when this occurs. When re-fueling the chainsaw, pay
attentionto the following:

e Letthe saw cool before opening the fuel cap. Never add fuel to a running or hot saw.

e Cover the cap with a rag while slowly opening any tank. This will slowly relieve any internal
pressure, and prevent fine mists of any escaping fuel from finding an ignition source.

e Check the fuel containerfor the following requirements:

O

O

O

O

Must be metal or plastic
Must not exceed a 5 gallon capacity

Must be approved by the Underwriters Laboratory (UL), Factory Mutual (FM), the
Department of Transportation (DOT), or other nationally recognizedtesting laboratory.

Type 2 gas cans meet all of the above requirements.

e Dispensefuel atleast 10 feet from any source of ignition.

O

O

O

O

No smoking during fueling.
Fueling should ideally occur on the road or nearest approachto the plots.
Fueling should never take place within a designated NEON plot.

Refuel over a tarp, sosmall spills can evaporate before entering soil.

e Usea funnel or flexible hose when dispensing fuel into the saw.
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6 PERSONNEL
6.1 Training Requirements

All technicians must complete required safetytraining as defined in the NEON Training Plan (AD[04]).
Additionally, technicians must complete protocol-specific training for safety and implementation of this
protocol as required in Field Operations Job Instruction Training Plan (AD[05]).

For the field component of this protocol, staff must be trainedin navigating to points in the field with a
GPS and manual methods.

As per OSHA recommendations, training requirements for chain saw use include:

e Specific work procedures, practices, and requirements of the work site, including the
recognition, prevention, and control of general safety and health hazards.

e Requirements of the OSHA Logging standard, Bloodborne Pathogens standard, First Aid, and
CPRtraining.

e How to safely perform work tasks, including the specific hazards associated with each task, and
the measures and work practices which will be usedto control those hazards.

e How to safely use, operate, and maintain tools which the employee will be required to utilizein
completing the assignedtasks.
In addition, for both the field and laboratory work, training must emphasize the importance of
consistent, detailed labeling of all samples. Improper or inconsistent labeling is the most common and
problematic error associated with this work!

6.2 Specialized Skills

When performing field tallies and mensuration of CDW (SOP B), and when sampling CDW for bulk
density (SOP C), the lead plant technician must possess the demonstrated ability to identify most
relatively undecayed logs to species based on bark and branch characteristics. Ideally, the lead
technician will also be able to identify most relatively decayed logs to either genus or family.

Page 23



n e Cj n Title: TOS Protocol and Procedure: CDW — Coarse Downed Wood Date: 02/01/2022
®

Operated by Battelle | nron poc, # NEON.DOC.001711 | Author: C. Meier Revision: G

7 STANDARD OPERATING PROCEDURES

SOPOverview

SOP A:
Prepare for
sampling

Eirst Compile ranked DST SOP C: SOP D: SOPE: SOP F:
ISDP B: 3 Tally bout at (Decay, Size class, N Field 5 Post - | Lab | Data ’
Field Tally Site? vEs | Taxon) lists to inform Bulk Field Bulk Emt
NO density sampling Density Tasks Density &4
Compile ranked DST S0P C: SOP D: SOFE: .
. econd 5 . S0P F:
lSOP B: Tally bout at [Decay: Size |.I':|as.5| 5 Field 3 F'llast- 3 Lab Lol Data
Field Tally Site? vEg | Taxon) lists to inform Bulk Field Bulk Ent
NO density sampling Density Tasks Density i
/
SOP B: Continue just CDW Field Tally in Sé’;t?: SOP F:
Field Tally 71 subsequentsampling bouts [~ i » Data
Tasks Entry

Figure 6. High-level workflow diagram illustrating major components and decision points within the Coarse
Downed Wood protocol.

SOPA: Preparing for Sampling. Tasks completedin the Domain lab, in preparation for the sampling
event.

SOPB: Tallying and Measuring CDW in the Field. Record presence of qualifying coarse downed wood
particles along transects; data maybe used to estimate volume of particles.

SOPC: Bulk Density Sampling in the Field. Collect subsamples of coarse downed wood particles away
from transects, targeting the most abundant decay, size, and taxon (DST) combinations.

SOPD: Post-Field Sampling Tasks. Document incomplete sampling efforts and compromised sampling
locations.

SOPE: Processing Bulk Density Samples in the Laboratory. Weigh subsamples of known volume in the
laboratory and generate bulk density data; combined with CDW volume, bulk density data may be used
to estimate CDW mass.

SOPF: Data Entry and Verification. Guidelines and requirements for successful data entry and use of QC
Checklist. This SOP is NOT a substitute for AOS/TOS Protocol and Procedure: Data Management
(RD[04]). Staff must read RD[04].
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Preparing for Sampling

Preparing for Data Capture

Mobile applications are the preferred mechanism for data entry. Mobile devices should be fully charged

at the beginning of eachfield day, whenever possible.

However, given the potential for mobile devices to fail under field conditions, it is imperative that paper
datasheets are always available torecord data. Paper datasheets should be carried along with the
mobile devices to sampling locations at all times.

A.2

Preparing for Tallying and Measuring CDW in the Field (SOP B)

Plan and save sampling routes for field teams using standard site navigation procedures
(RD[07]). Route planning enhances sampling efficiency and helps avoid accidental foot
traffic within NEON plots.

Charge GPS and load target plot locations.

Check/set correct compass declination. Note that declination changes with time and should
be looked up annually per site: http://www.ngdc.noaa.gov/geomag-web/

Prepare laser rangefinder according to guidelines in RD[10].
Charge and sync mobile data collection tablets.
Print (on all-weather paper) CDW “Field Tally Datasheets” and site-specific LIDS angle list.

If not already known, obtain the volume factor (F) for CDW sampling from Science. The
volume factor (F) is analogous to plot size, and along with the diameter of CDW present ata
site, determines the sampling effort required at a given site. Site-specific volume factors (F)
are provided in Appendix D (Table 19). A single volume factor should be used across a site,
do not use multiple values. The per site determination of Fis in accordance with these
general guidelines:

= Large F when CDW:is plentiful and of relatively large diameter.

= Small F when CDW s sparse and of relatively small diameter

Consult Table 19 or Science for the appropriate LIDStransect length.

=  For first-time sampling, Science determines transect length via analysis of Vegetation
Structure data.

= Transectlengths maysubsequently be revised after analysis of first-year CDW tally data.

If performing a re-tally (i.e., SOP B.4), prepare a list of loglDs and associated data from the
most recent bout to aid in identifying logs that were likely tagged but for which tags cannot
be found.

SOPA
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Preparing for Bulk-Density Sampling in the Field (SOP C)

Plan and save sampling routes for field teams using standard site navigation procedures
(RD[07]). Route planning enhances sampling efficiency and helps avoid accidental foot
traffic within NEON plots.

Charge GPS and load target plot locations.

Check/set correct compass declination. Note that declination changes with time and should
be looked up annually per site: http://www.ngdc.noaa.gov/geomag-web/

Prepare chainsaw, when chainsaw use is permitted.
a. Inspectchain and sharpenif necessary

b. Inspectchain tension and adjust if necessary

c. Prepare2-cycle fuel in gallon fuel container

d. Fill fuel and bar oil reservoirs (see Safety Considerations for SOP C: Bulk Density
Sampling in the Field).

Cut waterproof “Rite-in-the-Rain” paperinto 8 equally sized pieces per sheet for bulk
density sample labels, and attach a Type | barcode.

Mark unique bagNumbers on muslin bags with permanent ink (if no pre-marked bags exist).
The same bags may be re-used for subsequent disk collections. Make sure that a sufficient
number of muslin bags are available well in advance since paper bags will rip with wet,
heavy samples.

Charge and sync mobile data collection tablets.
Print CDW “Field Density Datasheets” and LIDSangle list.

Consult Appendix G for per site ranked lists of the most abundant ‘decayClass x sizeCategory
x taxonlD’ (DST) combinations at your site (based on analysis of SOP B data from both Tower
and Distributed plots). Make sure to prioritize sampling the most abundant DSTs if
time/resources are limiting.

10. Prepare drying oven

a. Clear sufficient space for wood bulk-density samples

b. Settemperatureto105 °C.

11. Print Drying Datasheets

12. Calibrate spring scales.

a. Before eachbout and for each spring scale:

SOPA
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1) Weigh a bag plus weight (any object is ok) to the nearest0.1g on a laboratory

balance and record this as the reference weight (weight should be around the mid-

point of scale’s range).

2) Clip bag plus weight to spring scale, and turn the knob at the top of the spring scale

until the weight registered on the spring scale matches the reference weight.

b. Eachyear and for each spring scale calibratedin previous step:

1) Testthatthe spring has not become deformed over time.

2) Recordweights at approximately 25% and 75% of the scale’s capacity.

3) Discardany calibratedspring scale that registers a weight that deviates from the

low-range or high-range reference weight by > 5% (e.g., outside of range 76-84 g for

80 g reference for a 100 g scale).

13. Optionally, if potentially qualifying logs are opportunistically noticed during field work for
other protocols, record notes on how to relocate those logs on a tracking sheet (outside of

data collection app).

A.4 Labels and Identifiers

Eachlog measuredin the field is assigned a samplelD that incorporates an eventID, plotID, and logID
(SOP B and SOP C). In SOP C each subsample in the form of a disk that is collected from a selected log
(two disks per log if log is 25 m long) is assigned a subsamplelD that concatenates the samplelD and

diskID (Figure 7).

Proper labeling of samples is critical as sample material passes through
the SOPs. Samples are labeled with human-readable information at all
steps to improve and aid sample organization, and barcodes are used
for most sample types to speed data entry and reduce transcription
errors and typos. SOP Cand SOP E create and process physical samples,
respectively, sofor these SOPs prepare labels using pre-cut pieces of
‘Rite-in-the-Rain’ type all-weather paper and affix a Type | barcode
(Figure 8). The label’s collectDate, plotID, loglID, diskID, and
subsampledID (Figure 7) can be populated with a permanent markerin
SOP C.

SOPA
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eventiD plotiD logiD diskiD

I I I I
subsampled  —  CDW.2019.NIWO_012.0362.1

Figure 7. Annotated subsamplelD example.

About Barcode Uses and Placement

neen

Type | barcode

A00000000061

Figure 8. An example of aType | barcode. These large-size, field-tolerant barcodes have a prefix of 'A’ followed by

11 numbers.

Barcodes are required for Coarse Downed Wood bulk density disk samples (or subsamples).

e Barcodes improve sample tracking, and reduce transcription errors associated with writing
sample and subsample identifiers by hand.

e Barcodes speedentry of data into the CDW: Lab Bulk Density [PROD] app if barcodes are first
recorded in the CDW: Field Bulk Density [PROD] app. Adhesive barcode labels should be applied
to dry, room temperature sample labels (prepared in SOP A.3 step 5 above) in advance of their
use in the field. Barcodes should be applied at least 30 minutes prior to use, but may be applied

at the start of the season.

e Barcode labels should be Type | for SOP C and SOP E (Figure 8). Note that a barcode label is
applied in addition to labeling the disk sample or subsample with human-readable information

(hand-written or printed).

Barcodes are scannedinto the mobile application when the disk or disk subsampleis placed into the

bag; only one barcode may be associated with a particular sample. Do not reuse barcodes. If a barcode

is associated with multiple samples the Parser will reject the records associated with the duplicate

barcodes.

SOPA
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A.5 Preparing for Laboratory Processing of Bulk Density Samples (SOPE)

1. Print lab drying datasheets that are used to track when samples have finished drying (linked via
the TOS Sampling Support Library).

2. Check lab electronicscale accuracy with 100 g standard weight.

SOPA
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SOPB Tallying and Measuring CDW in the Field
Qualifying CDW has the following characteristics:

e Diameter>2 cm AND length> 1 m, with central axis that intersects the transect (Figure 2).
Woody particles < 2 cm diameter are ignored for this protocol.
e Suspended logs should not be tallied if:
o The angle from the ground exceeds 45° or
o The particleis 2 2 m above the ground where it intersects the transect, or
o Itis unsafe to measure the particle.

e |snot adeadstemattachedto a living plant.
e Isnot adecumbent but living stem.

Goals

e Tally and measure qualifying CDW particles (Figure 9) along 3 transects per plot in all Tower
Plots and a subset of twenty Distributed Plots (list provided by Science).

o Tally allows estimation of CDW volume, a critical metric for calculating CDW mass and
carbon stocks.

o Measurement of CDW particles allows estimation of frequency, length and other
variables important for assessing ecosystem function.

e |dentify qualifying CDW particles and assigntodecay class, size category, and taxonID.

o Thesethree variables are very important to accurately convert volume estimates to
mass and carbon stock estimates.

e Enterdatainto the CDW: Tally [PROD] mobile application. See the Coarse Downed Wood
Fulcrum Manual (RD[13]) for data entry details.

SOPB
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Figure 9. Workflow diagram for CDW Tally Procedure.

Spatially and Temporally Linked Protocols
Vegetation Structure

The Coarse Downed Wood protocol and the Vegetation Structure protocol (RD[08]) are spatially co-
located, and one of the important reasons why Coarse Downed Wood transects start 3 mfrom the plot
centroid is to help avoid trampling vegetation at the plot centroid that is being sampled in the
Vegetation Structure protocol. Furthermore, dead trees that have not yet fallen to an angle > 45° from
vertical (i.e. snags) are accounted for via the Vegetation Structure protocol and should not be sampled
in the Coarse Downed Wood protocol. Temporally, in Distributed plots Coarse Downed Wood and
Vegetation Structure are sampled the same year in the five-year coordinated schedule (Table 1), but
these protocols do not require within-season coordination.

Herbaceous Biomass

Temporally, in Distributed plots Coarse Downed Wood and Herbaceous Biomass (RD[14]) are sampled
the sameyear in the five-year coordinated schedule (Table 1), but these protocols do not require within-
season coordination.

Coarse Downed Wood

Internally within this protocol, both Tower and Distributed plots should have been sampled for CDW
Tally (SOP B) before proceeding to Bulk Density sampling (SOP C).

SOPB
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CDW Tally Procedure

Navigate tothe plot tobe sampled (using the GPS if necessary), and locate the plot centroid.
Avoid trampling the nested subplots that flank the centroid (Figure 2)

Create a parent-level recordin the CDW: Tally [PROD] Fulcrum app for the plotID.

Assess the target plot for CDW potential:

d.

While standing at the plot centroid, use the “LIDS Angle List” to determine the azimuth
relative to true north for the first LIDS transect. Azimuths for 3 LIDS transects per plot
are provided by Science in the site-specific LIDS Azimuth Lists.

Sight along the desired azimuth using a declination-corrected mirror-site compass or a
calibrated TruPulse 360 rangefinder. Be careful that metalitems (inside or outside a
backpack, or a backpack’s own metal frame, or earrings, bracelets, glasses frames, etc.)
do not interfere with establishing an accurate bearing.

1) Select an object in the middle distance (e.g. unique looking tree, rock, or other
feature), and use this object as a ‘sight guide’ for transect establishment along the
desired azimuth.

For transects along which thereis NO chance you will encounter qualifying CDW (e.g.
transects that cross only grassland vegetation):

1) Createa child-level record in the COW: Tally [PROD] Fulcrum app for the plotiD,
2) RecordlidsAzimuth andtargetTaxaPresent=‘No’.

3) Save the child record.

If all three transects have NO chance of intersecting CDW:

1) Save the plot-level parent record.

2) Proceed to the next plotID and continue sampling.

For all transects that mayintersect CDW use the sight guide from step 3.b to establishthe

origin and direction of the LIDStransect relative to the plot centroid.
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a. Measure exactly 3 meters from the plot centroid
towardthe selected ‘sight guide,” and anchor the end
of the meter tape to the ground with a chaining pin.
This point is the origin of the LIDStransect (Figure 2).

5. Createachild-level record in the COW: Tally [PROD] app
a. RecordlidsAzimuth andtargetTaxaPresent=‘Yes’.

6. Walk toward the sight guide and begin extending the
transect tothe maximum transect length (see Table 19 for
site-specifictransect lengths).

e Place achaining pin or pin flag every 10 m to
accurately markthe transect.

THE 3 METER GAP IS IMPORTANT TO:

e Minimize trampling around
the centroid where
Vegetation Structure
measurements also occur,
and

e Reduce the chance that CDW
close to the centroid will be
tallied on > 1 transect (if
particle s stilltallied on >1
transect thensee Table 12).

e Inextremelydense understory, it will be very difficult to navigate and to keep the tape
straight. Doyour best, and accept the fact that minor transect deviations are

unavoidable.
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When line of sight is limited to several meters or less and severely limits accurately extending a tape

along the transect, consider the strategies below.

STRATEGIES TO EXTEND LIDS TRANSECTS IN DENSE UNDERSTORY VEGETATION

e Markpoints along the transect for future reference, if allowed by
site host.

1. Marklogs or branches that indicate the beginning of the
transect with marking that cannot be mistakenfor CDW tags.

2. Establishamarker atthe end of the transect.

e Work in shortertransect segments, rather thantrying to establish
the entire transect from beginning to end.

1. Walkthe tape along the transect untilyou come to an
obstruction.

2. Usea highly visible marker to indicate the end of a transect
segment.

3. IFallowed by the site host, these markers should be kept in
place to indicate intermediate points along the transect.

e Extend thetransect from the origin using a calibrated compass
and/or rangefinders.

1. Carefully maintainthe lidsAzimuth andtrackthe distance
from the origin if atransectis paced out without the aid of
meter tape.

e Triangulate around impenetrable obstacles (e.g., slash piles, “vine
hell”, Rubus thickets, etc.).

1. Re-alignwith the transectline and bearing as soon as
possible.

2. Recordthe distance at which triangulation beganand ended
in the remarks.

7. Survey thetransect for potentially qualifying pieces of CDW 2 2 cm diameter AND 2> 1 m

length with central axes that intersect the transect (Figure 2 and Figure 10).

a. Assess qualifying diameter and length with respect to the point at which the central axis

of the piece of CDW intersects the transect (Figure 10).
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e InFigure 10, the length of the central axis is measured from diameter ‘breakpoints’
because bulk density is calculated separately for different size categories, and thus
length measurements must be assignable tothese same diameter size categories:

o 2cm<diameter<5cm
o 5cm<diameter<10cm
o diameter>10cm

o logMaxDiameteris measured perpendicular to where the transect crosses the
central axis of the particle; if the particle is bent, the measurement location will NOT
be where the transect crossesthe particle itself (Figure 10).

Figure 10. A LIDS transect (dashedline) intersecting a CDW particle thatis tallied within the 5-10cm diametersize
class. The intersected piece of CDW is attachedto a larger piece of CDW = 10cm diameter, but the transect does
notintersectthe largersize class so the largersize class is not tallied. Furtheralong the branch fromarrow A, the
diameteris< 5 cm, and closerto the main bole from arrow B the diameteris > 10 cm; the central axis (black line) is
delineatedalongthe portion of the CDW piece thatis > 5 cm diameter and< 10 cm diameter. Diameter is
measured perpendicular to the central axis as shown by the oval in the figure. Diameteris not measured
perpendicularto wherethe logintersects the transect, and diameter is not measured parallelwith the transect
where itintersects thelog.

8. When a potentially qualifying piece of CDW intersects the transect, use logMaxDiameter
and log length data from step (7) to determine whether the log qualifies for tally and
measurement:

a. Usethe mobile CDW: Tally [PROD] application or Table 15 to determine whether the
piece of CDW should be tallied. At a given distance along the transect, alog’s cross-
sectional area, combined with the volume factor, determines whether the log will be
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tallied. Diameteris an easy-to-measure proxy
for cross-sectional area, and Table 17
provides round diameter equivalents (RDg) for
elliptical and forked particles. Conceptually,
the volume factoris inverselyrelated to the
CDW sampling area; the higher the volume
factor, the shorter the transect andthe less
area searched for qualifying logs.

9. Additional considerations:

a. For logs that are elliptical in shape (e.g., highly
decomposed logs that have begun to collapse

EXAMPLES:

Example 1: Assuming a volume factor of
F=8, pieces of CDWwith D<13.9 cm are
NOT tallied if you have already walked 10 m
along the transect.

Example 2: Assuming a volume factor of
F=8, do NOT tally pieces of CDWwith D< 10
cm if you have already walked 5.14 m along
the transect.

under their own weight), assessthe widest diameter to determine whether the log

should be tallied.

b. Forked particles of CDW are tallied according to SOP B.2.

c. See SOP B.3 ‘Troubleshooting’ for other common issues and their resolution (e.g,

irregular particles, slash piles, too few or too many particles, etc.)

d. If the tabletfails, use either Table 16 or Table 15 in Quick References to determine
whether a log should be tallied. The tablet is more accurate for this taskso use the

Tables only in the event of tablet failure. If you are unsure, tally the log; corrections to

the data can be made during data QC checks if appropriate remarks are recorded.

10. For a qualifying log, create a child-level record in the COW: Tally [PROD] app, and:

a. Enterthe lidsAzimuth andrecord targetTaxaPresent =‘Yes’'.

b. Enterthe logDistance and logMaxDiameter (Table 8).

c. Recordthe loglD:

1) For logs =10 cm diameter, search for pre-existing tags if CDW tally has previously

been implemented and record the logID.

2) For untaggedlogs > 10 cm diameter:

a) If not alreadytagged, markwith a numbered, red aluminum tag and record the

logiD.

b) Place thetagin avisible location near the intersecting point. Exceptions are if

the wood is highly decayed at the intersect point; in this instance, use a pig-tail

stake and place the tag where it is likely to stayin the log.

c) For CDW particles with multiple qualifying branches, place the tag on the first

branch that qualifies along the transect.
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For logs = 10 cm diameter previously tagged for VST:

a) Add aredtagto the log; the number on the red tagis the loglD (use a new

number, not the existing vstTagID).

b) Leavethe VST tagand record in the vstTaglD field.

For logs < 10 cm diameter:

a) logID=‘LXX’, where ‘XX is sequentially assigned in the field, starting over at ‘01’
at each new plot. Always use the ‘L’ prefix for these logs to enable separation

from taggedlogsin the NEON database.
b) (If applicable) Record the vstTagID.

Table 8. Log attributes recorded during CDW LIDS tallies.

Field

Recorded Data

Method

logDistance*

Horizontal distance from transect intersect point to
transect origin; nearest0.1m

TruPulse 360 (HD mode) or
transect tape

logMaxDiameter

¢ Maximum diameter of the log perpendicular to
the log central axis at the point where the
transectintersects the central axis (Figure 10);
nearest0.5cm.

e For roughly circular logs, this is the only diameter
measurement required.

e For elliptical logs, this the major axis of the
ellipse.

Calipers

(see Figure 10)

logMinorDiameter | For elliptical logs (often highly decomposed), this is For highly decomposed logs,
the minor axis of the ellipse; nearest 0.5cm. push a chaining pin or the non-
jaw end of the calipers into the
wood until soil is reached.
Measure and record this depth.
logLength Length of the log central axis; nearest 0.1 m. Meter tape or TruPulse 360 (SD

mode)
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Field Recorded Data Method
taxonlID Species, genus, family or unknown, in that order. It e Visualinspection of

is preferable to assignafamily and usean
identification qualifier code (idQ = CF or AF) than to
use the unknown codes. For true unknowns you still
must choose either:

e ‘unknown hardwood’ (code: ‘2Plant-H’), or

e ‘unknown softwood’ (code: ‘2Plant-S’)

e Ifthe log is very highly decayed, and
distinguishing between hardwood and
softwood is impossible, choose whichever is
most likely based on the live trees in the plot,
and the taxonlDs of other nearby downed logs
that are less decayed.

e Do NOT use ‘unknown plant’ (code: ‘2Plant’)

remaining leaves, bark,
surrounding live species,
and other nearby downed
logs; use field guide when
helpful

o Adigital photo that can be
shared with an experienced
botanist may also be helpful
in assigning a taxonID

Identification

Qualifier (idQ)

If thereis any uncertainty about the taxonlID then
this should be clearly indicated using one of the
codes in Table 9.

Visualinspection

decayClass

Record for all qualifying logs. See Table 10 for
decayClass categoriesand descriptions.

Visualinspection

* In extremely brushy conditionsin which line of sight is obscured beyond a few meters, use the TruPulse with the brush filter
in “FLt” mode, and establish waypoints along the transect at known distancesfrom the transect origin. Measure distances from

waypoints as needed.

Table 9. Identification qualifier codes (idQ) to designate unknown species, or those species with uncertain
identificationin the field.

idQ Code identificationQualifier Description
CS cf. species Roughly equals but “not sure” about the species
AS aff. Species “Similar to, but is not” the species
CG cf. genus Roughly equals but “not sure” about the genus
AG aff. Genus “Similar to, but is not” the genus
CF cf. family Roughly equals but “not sure” about the family
AF aff. Family “Similar to, but is not” the family

Table 10. Decay classes for CDW pieces, modified from classes defined by Sollins et al. (1987) and Harmon et al.

(2008).
decay
Class Shape Bark Wood Texture Twigs Branches
Large and small
Sound, freshlyfallen diameter twigs Present. Branches
1 ! " | Intact, fresh. Intact, no rot. present.Leaves/ | have mostor all of
round. .
needles maybe | their bark.
present.
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manually broken;
majority of log still
above litter layer.

whendry.

Intactor .
N Larger diameter | Branchesarepresent
Sound, round. partly missing; | Intact, sapwood .
twigs may be but have lostsome
loghasbegun | partly soft.
present. bark.
to lose bark.
Branches mostly
absent; remaining are
Heart d d, | !
ear WO? sound, fog Trace, loghas | Sapwood can be stubs with little bark;
supportsitsown .
weight little to no pulled apartby Absent. branch stubs are held
elght. bark. hand, or is absent. firmly by heartwood
Still round. )
and cannotbe wiggled
by hand.
Heartwood
Log does notsupport t q
its own weight, but rotten, and may Mostly stubs; intact
. be made up of
maintains shape; can branchesabsent.
. Absent. soft, small, blocky | Absent.
be kicked apart, but pieces; a chaining Branch stubs can be
breaking with handsis . ’ wiggled by hand.
o pin can be pushed
difficult L
easily into the log.
No structural
integrity; log doesnot
tain sh b Soft d
retain shape, canbe | \psent. O, powaery Absent. Absent.

11. Recordthe tagStatus; choose one of the following:

a. ok;tagis new or existing tag present and value is consistent with previously entered

value.

b. replaced;log was tagged previously (> 90% probability) and tag is presently missing. Itis
known with > 90% probability what the previous taglD value was. A new tag with the

previous taglD value has been attached.

¢. notRequired;log does not require a tag if <10 cm diameter.

12. Assess andrecordlog decay characteristics. Note: The decayClass is required for all logs;

decay characteristicsin this step are required for logs > 10 cm diameter, and may also be

recorded for logs < 10 cm diameter.

= leavesPresent (or needles): ‘Y’ or ‘N’

= twigsPresent: ‘Y’ or ‘N’. Twigs are <2 cm diameter woody structures attachedtothe

main log to be tallied, or attached to other branches emerging from the main log.

= branchesPresent: ‘Y’ or ‘N’. Branches are 2 2 cm diameter woody structures attachedto

the main log to be tallied.

= branchBarkCover:The % cover of bark on any branches; assignfrom the following
categories: <5%, 5-10%, 11-25%, 26-50%, 51-75%, 76-95%, >95%.
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= logBarkCover: The % cover of bark on the main log to be tallied. Use the same % cover

categories as above.

= logHandBreakable: ‘Y’ or ‘N’. Pieces of the log (not bark) can be broken apart by hand;
focus on whether relatively large pieces can be removed using a full-handed grip rather
than whetherit is possible to break off small pieces with a prying finger or fingernail.

= logHoldsShape: ‘Y’ or ‘N’. The log holds its original shape, and does not slump or

conform to the shape of the substrate upon which it lies. Breaks or indentations due to

the impact of falling do not count.

= remarks: Log-specific remarks, primarily for use by Field Ecologists during re-sampling,

always be brief.

reached (see Appendix D for site-specifictransect lengths). Note that CDW particles selected
for tally and/or bulk density sampling may lie outside of the plot boundary (Figure 2). Ifa
problematic boundary or barrieris encountered before the full transect length has been
sampled, then reflect the transect backin the direction of the transect origin using the

Save the child-level logID record.

Continue tallying logs that intersect the transect until the transect limit for the site is

guidance in the “transectintersectsboundary” section of Table 12.

Navigate to plat  —3

Save the parent-level plotlID record.

Repeat steps (4) — (14) for any remaining transects.

Refer to LIDS

. —>
angle list

Establish start
point, 3m from

Delineate

centroid transect

/’

Continue to End of
next transect fransect?

NO

Have you done
3 fransects?

Continue searching
far qualifying particles

e

Proceed to the next plot and continue CDW tally (Figure 11).

Search
= finds qualifying
particles at beginning
of transect?
NO
¥

Check full length
of transect

Place tag,
if appropriate

Measure & Record Data
for qualifying particles

-l

€ YES

Qualifying

QC Data &
Pack Up

—»>

Record: No Target Taxa
Present for this Azimuth

particles found befare
end of transect?

€—NO

Plot Complete

Figure 11. PlotLevel Workflow for CDW Tally.
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B.2 Forked CDW Particles

When atransectintersects a particle of CDWthat is forked, itis necessaryto use the summed cross-
sectional area (round diameter equivalent) of qualifying forks to determine whether the particle should
be tallied.

e The auto-calculated ‘round diameter equivalent’ field in the CODW: Tally [PROD] combines the
diameter of eachfork into a single round diameter equivalent (RDg).

e Additional required data for elliptical forked particles are listed in Table 11.

There are multiple scenarios that are possible with forked CDW. Each requires a unique strategyto
ensure that logs are tallied consistently.

Table 11. Data requiredto determine whether elliptical forked CDW particles qualify fortally.

Field Recorded Data Method
ForkMax e Maximum diameter of fork at the Calipers
Diameter measurement point specified by the protocol.

Recorded as “bForkMaxDiameter’,
‘cForkMaxDiameter’, etc. toaccount for
multiple forks.

e This is the only diameter necessary for roughly
circular forks.

ForkMinor For elliptical forks, this is the minor axis of the Calipers, or for highly

Diameter ellipse, measured at the point specified by the decomposed logs, push a
protocol. Recorded as "bForkMinorDiameter’, chaining pin or the non-jaw
‘cForkMinorDiameter’, etc. toaccount for end of the calipers into the
multiple forks. wood until soil is reached.

B.2.1 Transectintersects singlefork only orintersectsparticle below fork

1. Similar to a single bole CDW particle, the decision to tally (or not) is based on the round
diameter equivalent (RDE) at the single point at which the central axis of the particle
intersects the transect Table 8.

= The RDEis measured perpendicular to the particle’s central axis at the point where the
transect intersects the particle’s central axis.

= The length of the central axis is measured for the longest fork, which is the fork for
which the minimum 1 m qualifying length matters. Note that if the transect does not
intersect the central axis, the particleis not tallied (Figure 12 A). Conversely, if a
transect intersects the central axis, then measurements are made of that central axis
and also any forks encountered by a line perpendicular to that central axis, even if the
non-central axis fork is < 1m long or is not intersected by the LIDS transect (Figure 12 B).
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= Consider the entire particle — while paying attention to any diameter class breakpoints
— when measuring log-level attributes.

Consult the CDW: Tally [PROD] app or Appendix A.3 to determine whether the log should be
tallied (Table 15 or Table 16).

Record one loglID for the tallied particle and utilize the same tag placement guidance as for
particles without a fork.

Record required diameter(s)and log-level attributes as specifiedin Table 8

Figure 12. A log with asimple fork may be skipped (A) ortallied (B) depending on where the LIDStransect
intersects the central axis. (A) The transect misses the centralaxis, definedas the line between i and ii, and the log
is nottallied. (B) The transectintersects the centralaxis and diameter measurements for the log and forkare made
perpendicularto the central axis; the RDg of the log + fork are used to determine whether the logis tallied.

B.2.2 Multiple forks across different diameter classes

For a simple split with only two forks, and each intersected forkis in a different diameter class:

1.
2.

Consider each fork as anindependent CDW particle.
Measure the RDE for each fork to determine whether the fork should be tallied.

Recordrequired diameter(s) and log-level attributes separately for each fork (one child-level
record per fork).

= Usea unique loglID for each fork. Use alpha characters inthe logID to differentiate forks
(asin the Vegetation Structure protocol, RD[08]). For example:

o largestfork:logIlD=1234

e Additional fork in smaller size category: loglD =1234A

= Pay attentionto diameter class breakpoints when determining logLength andthe shape
of the particle’s central axis.

For compound splits with > 2 forks:

1.

Consider groups of connected forks that are in the same diameter category separately from
those forks, or groups of connected forks, that are in different diameter categories.
Subsequent steps assume a CDW particle of this nature.
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2. Determine whether to tally each group of connected forks within a given diameter size

categoryone ata time. Use a single round diameter equivalent (RDE) for each group of
connected forks within the same diameter size category.

The diameter of each group of connected forks that intersects the transect should be
combined into a single RD¢ using the COW: Tally [PROD] app.

If the tablet fails, a single RD¢ can be estimated with Appendix A.3. If there are > 2 forks,
combine forks two at a time using the table, using intermediate RD¢values from each
pair of forks until all forks have been combined into one RD.

3.  Within a group of connected forks all in the same size category:

a. Create one child-level record with a unique loglD (e.g., logID =1234, 1234A, etc.)
b. Recordlog-level attributes for the group of connected forks.
c. Recordrequired diameters for each fork. For forks that are roughly circular,
minorAxisDiameter(s) are not required.
d. Pay attentionto diameter class breakpoints when determining logLength andthe
location of the particle’s central axis.
Y loglD = 1234A
~ /{)5‘
A=6cm
B=8cm
C=55um
. loglD = 1234
I L
[ S—

Figure 13. LIDS transectintersecting a log with compound forks in two different size categories. Forks in different
size categories are assigned unique andrelated logIDs. The central axis for the main log is defined by the capped
line connecting i-ii, and the central axis forthe smallersize category compoundforked branch is defined by the iii-
ivcapped line. Measurement locationsfor each are marked with ellipses.
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EXAMPLE

The transect crosses the main bole of a downed tree that has main bole diameter =25 cm @ intersect
point, then crosses three forks of a connected branch with diametersof 8 cm, 6 cm, and 5.5 cm @
intersect points (Figure 13). The connected branchis 9.5 cm diameter where it emerges from the main
bole.

Here, the main bole is considered independently from the forked branch because it is in a different
diameter class; the RD¢= 25 is used with Table 15 or Table 16 to determine whether to tally and further
measure the main bole.

For the three forks of the connected branch that also intersect the transect, given the input intersect
diameters above, the RDy= 11.4 cm (using the Fulcrum app auto-populated RD(field). The RDg= 11.4
value is used with the COW: Tally [PROD] app (or Table 15 / Table 16) to determine whether to tally and
further measure the forked branch; if the forked branch qualifies for measurement, a separate record is
created and a loglD with an alpha suffix is used since the forked branch is in a different size category. If
the branch is tallied, the logLength is measured from the origin of the branch (where it is 9.5 cm
diameter)to either the branch tip, or the point at which diameter is < 5 cm, whichever comes first. Be
mindful that decayClass may be more advanced for the forked branch than for the main bole, due to its

smaller diameter.

B.2.3 Multiple forks within the same diameter class
1. Consider connected forks originating from a common centralaxis AND thatarein the same
diameter class together as one CDW particle.

2. Determine whether to tally forked CDW particles based on the round diameter equivalent
(RDE).

= The diameter of eachfork that intersects the transect is combined into a single RDg in
the auto-calculated RD¢field in the CDW: Tally [PROD] app; if the app is not available
then use Appendix A.3.

3. Ifthe CDW particle qualifies based on the combined RDg, record required diameter(s) for the
forks (in bForkMaxDiameter, etc. fields(s) in addition to the logMaxDiameter field), as well
as log-level attributes as specified in Table 8 in one child-level loglD record.

= Pay attentionto diameter class breakpoints when determining logLength andthe shape
of the particle’s central axis.

B.3 Troubleshooting

Guidance on too few CDW particles, too many CDW particles, and other issues can be found in Table 12
and Figure 4.
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Table 12. Troubleshooting commonissues encountered when tallying and measuringCDW in the field.

Note: transitions between habitat/land
cover (e.g. from forest to agricultural
field) along a transect do not meet the
definition of a physical barrier.

Issue Description Action
Too few CDW <5 pieces of CDW weretallied at >20% | e Issuea problem ticket to procure a
particles of the sampled plotIDs. different volume factor (F) and
transect length for sampling CDW at
ZeroCDW Zero pieces of CDW were tallied at > 1 of the site.
particles the sampled plotIDs.
e Recordthe new F value at the top of
each new datasheet.
o If there are still plots with zeroor few
Too many CDW > 20 pieces of CDW were tallied at > 20% particles even with the lowest F value,
particles of the sampled plotIDs sampling is still warranted.
Documenting these plots has value at
the continental scale.
A LIDStransect encounters a boundar
. . . ¥ e At the boundary, turn 180°, reflect the
before the limiting distance is reached, . .
transect backonto itself, and continue
and the boundary prevents further .
. ] . walking back towardthe transect
sampling (e.g. fence, poison oak thicket, . . . .
Transect ) . origin, tallying until the totaldistance
. impenetrably dense vegetation, . .
intersects roperty boundary, etc.) traveled equals the distance originally
boundary property Y, €. desired for the transect (Gregoire and

Monkevich 1994).
e Logs large enough to qualify at the
new, longer distance will be re-tallied.

Uncertaintyin
taxonlID

Cannot identify log to species, genus, or
family rank.

e Determine whether log is “softwood
spp.” or “hardwood spp.”

¢ |n the taxonlID field on the datasheet,
record either ‘2plant-S’ (unknown
softwood) or ‘2plant-H’ (unknown
hardwood). Use nearby logs/trees to
inform decision of Hardwood vs.
Softwood.

e If possible, take a photo to enable an
experienced botanist to help
determine the taxonlID.

Particle
irregularity

Particle has anirregularbase—e.g.a
stem base or root mass that is wider
than the rest of the trunk

e Move diameter measurement point
to the nearest “regular” point on the
log —i.e., thefirst point at which the
diameter stops changing

SOPB
Page 45




lneen

Operated by Battelle

Title: TOS Protocol and Procedure: CDW — Coarse Downed Wood

Date: 02/01/2022

NEON Doc. #: NEON.DOC.001711 Author: C. Meier

Revision: G

Issue

Description

Action

CDWintersects >

Particleis tallied on more than one
transect; thatis, whenplots are
relatively dense, a particle intersects

¢ Only one tagis required
e Tally the log on each transect it
intersects; that is, the log will

1 transect .. generate twodata records.
two transects that originate from )
different plots ¢ In remarks fields for each record of

the log, note: ‘alsotallied in [plotID]’
The translect mte_rs?cts a pa.rt|cle thatis « The LIDS tally method cannot
part of a ‘slash pile.” Slash piles are . .
heaped collections of waste CDW estimate the volume of slash piles: Do
particles, created mechanically after not tally or measure particles that are
Y ) e art of these piles.
logging or other clearing activities. Slash . Eor cach slask? ile encountered. note
piles are not tallied because slash piles in the remarksP”SIash e @ X !
. do not meet the assumptions of the LIDS " ) P .

Slash piles . . meters”, andalsorecord in the
method —i.e., slash piles are not logs, remarks the approximate diameter
and it is not possible to accuratelysee and height (in Fr)npeters)
and count the logs contained within . g o
them e Continue the transect straight

' through the slash pile; do NOT adjust
Note that individual logs with cut ends Fr? nsecttlheng;h to T\cc}:)n?lmodate
do not constitute a slash pile. interruption by a stashprie.
Rapidly tapering The distance between points A and B in

short particle

Figure 10 is < 1 m length.

e Do not tally.

B.4

Re-Tallying Previously Surveyed LIDS Transects

Re-tallying previously surveyed transects generally follows the guidance in SOP B.1. Additional points
pertinent to re-tallyinclude:

1. The transect azimuth will be difficult to re-establishidentically from bout to bout.

a. Previously taggedlogs can be used to guide transect re-establishment, but do not
assumethereis a ‘true’ transect. That s, do not attempt to perfectly re-create the

previous transect. Ifa previously taggedlogis no longer intersected by the “new”
transect then do not record data for that previously tagged log. However, leave the tag
in place in caseitis intersectedagainin a future bout.

b. When thetransect intersects a qualifying particle, DO check for a tag.

c. Ifatagcannot be found, DO use previously collected data to determine whether it is

likely that a logID was previously assigned.
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2. Ifitis known thata previous transect was incorrect due to azimuthinaccuracies, do NOT

correct past data.

3. When illegible tags are encountered or a particle may have been tagged ina previous bout
but the tag cannot be found:

d.

C.

Consult previously collected logID data to aid with log identification (see loglD list
prepared in SOP A.1).

If the previous loglID can be determined with > 90% confidence: Re-stampa blank tag
with the previous logID, and record tagStatus = ‘replaced’.

Else, re-tag the particle with a new logID, and record tagStatus = ‘ok’.

4. When tags are attached from a previous bout:

a.

Previously collected logID, logDistance, logMaxDiameter, taxonlD and decayClass data
may be used to help guide assessmentsinthe current year.

Previously collected data are only a guide. Current-year assessmentsshould ultimately
be made according to the protocol and current-year observations. That s, do not
assume previous staff were correct 100% of the time.

If the particle no longer qualifies (e.g., due to diameter decreasing due to decay), do not
tally and do not create a record. Collect the tag and remove it from the plot.
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SOPC Bulk Density Sampling in the Field
C1 Sampling strategy overview
Goals

e Collect bulk density samples from logs that represent the most abundant decayClass x
sizeCategory x taxonlID (DST) combinations at the site. SOP B must have been completed in both
Tower and Distributed plots to ensure that a complete census is available for a comprehensive
DST rank abundance list (see Section 4.3).

e Enterdatainto the CDW: Field Bulk Density [PROD] mobile application. See the Coarse Downed
Wood Fulcrum Manual (RD[13]) for data entrydetails.

e Do NOT collect bulk density samples from logs that intersect LIDS transects.

e Collect bulk density samples twice at each site: once within the first 3 y of site operations and
the second time 5-6 y after the first sampling event.

e When paired withvolume estimates by DST, bulk density allows calculation of CDW mass and
carbon stocks.

Sampling cross-sectional disks from downed logs

For logs 2 10 cm diameter, it is ideal to:

e Cutcross-sectional disksamples with a chainsaw; however, if there are restrictions on
chainsaw use, a buck or cross-cut type saw is an alternative.

e Cutcross-sectional disksamples atleast 1 m in from the end of the log; and

e Repeatsamplethe samelogs across both sampling bouts.

e Preferentially samplelogs = 3 m length, so that two disks canbe cut from the samelog at a
5-6 y interval while still cutting each disk atleast 1 m in from the end of the log at each
sampling event.

e Forlogs 2 10 cm diameterand > 5 m length, cut two disks per log per bout: At each of the
two sampling bouts, disks are cut at least 1 m in from either end of the log.

e Logs with diameter< 10 cm are not repeat sampled, and disks may be cut 50 cm from the
end of the particle.

Where to sample

Cutting cross-sectional disk samples from logs for bulk-density estimationis carried out in and around
Tower plots and Distributed plots. Because sampling involves cutting and removing a small section of
downed log, individual site hosts mayimpose additional restrictions on where sampling is allowed
within a site. Be sure to check with your Domain Manager regarding potential sampling restrictions.
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Additional restrictions (Figure 14):

e Avoid sampling logs < 10 cm diameter within approximately 10 m of the plot centroid, as these
logs are frequently tallied via SOP B.

e When sampling within Distributed plots, do not cut CDW particles where doing sowould causea
changein plant diversity data collection from 1 m?2 nested subplots (e.g. a changein the percent
abiotic cover).

e Becognizant of trampling effects, and do not select logs for cross-sectional disk sampling that
will require working within 10 m2 nested subplots.

e Tofacilitate re-sampling logs during the second of the two prescribed bulk density sampling
bouts, logs maybe selected up to approximately 50 m from the plot centroid. Logs > 50 m from
the centroid may be difficult to re-locate, and should be avoided. Be sure the site host has
granted permission for sampling logs outside plot boundaries.

Prioritizing sampling effort

For estimation of bulk-density, the goal is to sample logs for the most abundant DSTs, as identified by
Science (seeranked lists of DSTs in the TOS Support Library). An example of target sample sizes for
different sizeCategories is provided in Table 13). When performing bulk density sampling:

e Targetthe most common CDW ‘decayClass xsizeCategory x taxonID’ combinations (DSTs) at a
given site.

e Search all plots designated for CDW sampling, and opportunistically sample while traveling
between plots (if allowed).

e Preferentially sample the largest diameter logs, as these logs are typically rarer, andalso
comprise the majority of CDW mass in an ecosystem (Keller et al. 2004) (Table 13).

e To enable repeat bulk density sampling of the same logs over the two bulk density sampling
bouts, first try to find logs = 3 m lengthfor sampling. Search across all plots for logs meeting t his
criterion before sampling smaller length logs in any given plot.

Table 13. Example of desired CDW bulk-density sample size across multiple decay and diameter classes foran
abundant species. Below, only the first two decayClasses for one taxonare shownfor the sake of brevity.

taxonlD decayClass sizeCategory sampleSize

2-5cm 5

1 5-10cm 5

210cm 10

Acer rubrum 2-5cm 5
2 5-10cm 5

210cm 10

etc... etc... etc...
SOPC
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Guidelines and caveats for conducting bulk density sampling:

e For widespread taxa that occur throughout the site, generate samples from as many plots as is
feasible. For uncommon DSTs, it is acceptable to meet the desired sample size in only one plot.

e It may be difficult to achieve the desired sample size for DSTs associated with “unknown
hardwood”, “unknown softwood”, or family-level taxonIDs if most logs are identifiable to higher
taxonomic resolution. If samples with coarse taxonomic resolution can’t be found because they
can now be identified to a finer taxonomic resolution, then samples with coarse-level taxonID
can be dropped if there are already ample samples with the finer taxonomic resolution.

e Sample sizes listedin Appendix G may be achieved over up to two field seasons; however,

completing sampling in one field seasonis preferred.

Is the
area approved
for sampling by
site host?

Is it <10 em
diameter AND within
10 m of plat
centroid?

Is it within 50 m of
plot centroid?

Can itbe safely

Log Found
09 Foun sampled?

Mot suitable

Isit
froma DST on
ranked abundance
list?

Can it be
accessed without
rampling DIV nested
subplots?

Is it off
(not intersected by)
the LIDS transect?

Is it outside
any DIV 1m2
nested subplots?

Is it at least
3 m long?

Avod unless can' Not suitable ] I Not suitable ] l Not suitable
find larger log

Nat suitable

Is it among
largest logs of the
same DST you could
sample?

Acceptable

Log to
Sample

Figure 14. Workflow for determining if alogis appropriate to use for CDW bulk density sampling.
Determining when sampling is complete

The bulk density sampling effort is inherently variable from site to site, as it is driven by the number of
DSTs, which is strongly dependent on site-level tree diversity. For eachsite, Science uses CDW tally data
to create alist of DSTs ranked by tally abundance.
e Once the desired sample size is achieved for a given DST, stop searching for that combination in
other plots. Consider sampling complete once all rank-ordered DSTs that cumulatively make up
80% of the total tallies have been sampled (see the TOS Support Library for per site lists of
ranked DSTs).
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e Desiredsample sizes may not be achievable for all DSTs. Sampling can be considered complete
for a given DST if all plots with applicableModule = ‘cdw’ have been searched within an
approximately 50 m radius of the centroid, and the desired sample size has not been met.

C.2 Data Quality Assurance

To quantify measurement uncertainty that feeds into bulk density uncertainty estimation, a portion of
disk samples are re-measuredin the field here in SOP C by a different technicianthan the person who
originally measuredthe disk. The same samples selected for QA in the field are also later selected for dry
mass QA in the lab in SOP E.

C3 Initial bulk-density samplingin the field (Bout 1)

The field procedure described below enables calculation of both the volume and fresh mass of cross-
sectional disks cut from pieces of CDW, both of which are required to determine CDW bulk density.

Required pre-sampling checks:
e Permitting: Be sure you are permitted to obtain CDW bulk-density samples from the intended
sampling area, and determine whether chainsaw sampling is a permitted activity.

e Land Use Agreement: Ifapplicable, make surethat any Land Use Agreement allows for CDW
bulk-density sampling.

¢ Quarantine(s): Ascertain whether any wood quarantines affect your site (Table 23). For
example, sampling at Emerald Ash Borer (EAB) affected sites must occur during the non-flight
seasonfor EAB, and all samples must be double-bagged for transport back to the Domain Lab.
See Appendix F for additional instructions.

To Generate Bulk Density Samples:

1. To help target the bulk density sampling effort, use the ranked list of DSTs for your sitein
the TOS Support Library. Tally eachsampled log in the table to track sampling progress
across DSTs.

2. Navigatetoa desired plot that is suitable for CDW bulk-density sampling.

=  With site host permission, logs may be selected up to approx. 50 m from the plot
centroid.

3. Search for pieces of CDW that qualify for bulk density sampling. The most common CDW
taxa for a site should be targetedfirst:

= For CDW < 10 cm diameter: Pieces must be 2 1 m length, and only one bulk density
sample per particle is allowed.

=  For CDW 210 cm diameter:
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e Pieces must be =2 m length, but ideally 23 m (to enable tagging andrepeat
sampling at two timepoints).

e Sampleas manylogs as you can thatare> 3 mlength during Bout 1. Repeat
sampling of the same logsin Bout 2.

If sampling within an established NEON plot:
o Usethe LIDSAngle List to to avoid collecting bulk density samples from logs that
intersect a LIDStransect. Ifyou are unsure, be conservative and do NOT sample.
o Do not samplelogs in 10 m? or smaller nested subplots.

4. When alog is encountered from which a bulk density disk will be collected, create a parent-
level plotID recordin the CDW: Field Bulk Density [PROD] app and enter required sampling
meta-data:

a.

Select the domainlD, sitelD and plotID; if working outside established plot boundaries,
choose the plotID of the nearest plot.

collectDate; enter the date the sample was collected, YYYY-MM-DD format.

yearBoutBegan;for bouts that span> 1 calendar year enter the earliest applicable year;
YYYYformat.

mappingMethod; select‘Not Mapped’ for logs that will NOT be repeat sampled. For logs
2 10 cm diameter AND 2 3 m length that WILL be repeat sampled:

1) Select a mappingMethod from the drop-down:

a) ‘Relative’: Record pointID of nearest plot marker, logAzimuth from the log
pointing back to the pointlID, and logDistance from the log to the pointID.
Mapping procedure is similarto VST (RD[08]). A suitable method when log isin
sight of a plot marker.

b) ‘GPS’:Record sampleEasting and sampleNorthing. A suitable method when logs
are far from a plot marker and/or line of sight is obscured. Easting and northing
allow easier re-location compared to decimal degrees.

5. Recordrequired Log Data:

d.

sizeCategory; choose from: diameter > 10 cm, 10 cm > diameter 25 cm, or 5cm >
diameter>2 cm.

Enter the loglD. This is an identifier usedto link log-level data with field and lab data
associated with cross-sectional disks sampled from the log.

1) Forlogs > 10 cm diameter AND > 3 m length that will be repeat sampled: Affix a red,
numbered tag to the middle of the log, and record the number in the loglD field.
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2) For logs not meeting these criteria: loglD = ‘LXX’, where ‘XX’ are sequential numbers

assignedin the field that start over at ‘01’ at each new plot. Always use the ‘L’ prefix
for these logs to enable separationfrom taggedlogs in the NEON database.

3) For logs = 10 cm diameter previously tagged for VST:
a) Add aredtagnext tothe VST tag; the red tagis the loglD.
b) Leavethe VST tagand record in the vstTagID field.

Recordthe tagStatus; choose ‘ok’ toindicate that a new tag was attached as part of
boutl sample collection.

taxonlD; assign as describedin SOP B.1andidentify to the finest taxonomic resolution
possible.

1) Genus-species or Genus should be possible for logsin decayClass 1-3; lower
resolution taxonlDs are more likely for decayClasses 4and5.

2) See Table 8 for additional taxonlID guidelines.
identificationQualifier; select from the available list if relevant (see Table9).
decayClass; requiredfor all logs, select from the available list (see Table 10).

Record decay class characteristics. Required for logs 2 10 cm diameter and may be
relevant for smallerlogs:

e leavesPresent (or needles); ‘Yes’ or ‘No’

o twigsPresent; ‘Yes’ or ‘No’. Twigs are defined as < 2 cm diameter woody structures
attachedto the main log or portion of log from which a disk will be cut, or attached
to other branches emerging from the main log.

e branchesPresent; ‘Yes’ or ‘No’. Branches are defined as > 2 cm diameter woody
structures attached tothe main log or portion of log from which a disk will be cut.

e branchBarkCover; The % cover of bark on any branches; assignfrom the following
categories: <5%, 5-10%, 11-25%, 26-50%, 51-75%, 76-95%, >95%.
e logBarkCover; The % cover of bark on the main log or portion of log from which a

disk will be cut. Use the same % cover categories as above.

e logHandBreakable; ‘Yes’ or ‘No’. Pieces of the log can be broken apart by hand (bark
does not count).

o logHoldsShape;‘Yes’ or ‘No’. The log holds its original shape, and does not slump or
conform to the shape of the substrate upon which it lies. Breaks or indentations due
to the impact of falling do not count.
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6. Preparea label and a muslin bag for the disk (or disks) that will be cut from the selected log.
Using a pre-cut piece of ‘Rite-in-the-Rain’ type paper with a Type | barcode affixed (see SOP

A.3).

e Forlogs25min length, twodisks will be cut, one from either end of the log, and
two labels are therefore required.

e Foralllogs, recordon the label:

o collectDate: The date the bulk density sampleis collected in the field,
YYYYMMDD format.

o plotID: The unique identifier for the plot (or closest plot).

o loglID:TheloglD previously recorded in step (5.b) above

o disklID: Atechnician assigned numericidentifier for the disk, either ‘1’ or ‘2’.

7. Cuta cross-sectional disk (or disks) from the log using a method approved by the site host (if
approved, chainsaws are always preferable). If only sampling from one end of the log — e.g.,
the log is < 5 m length— randomly choose anend to sample. Use the guidelines in Table 14

below, and see Figure 15.

a. When feasible, use the Cant Hook and attached log stand to maneuver the CDW particle

into a safe cutting position, elevated off the ground with the log stand.

b. For highly decayed logs that do not hold theirshape: It will be impossible to remove
and measure a cross-sectional disk without it crumbling in the process. Todeal with this
situation, two cuts are made approximately 10 cm apartin the rottenlog.

1) Keep the chain at the highest speed when cutting to make a clean cut and prevent

rotten material from being thrown by the saw.

2) When both cuts are complete, simply scoop out the “disk” betweenthe cuts by
hand into a plastic garbage bag.

3) Thoroughly mix the sample by hand.

Table 14. Guidelinesfor cuttingcross-sectional disks from CDW with different diameterand decayClass

combinations.

Decay Class Size: 2 10 cm diameter log Size: < 10 cm diameter log
decayClasses 1-3 e 5+ cm width disk e 10 cm width disk

e > 1 m buffer from log end e >50cm buffer from log end
decayClasses 4-5 e 10 cm width disk e 10 cm width disk

2 1 m buffer from log end
Chain at highest speed
before initiating cuts

2 50 cm buffer from log end
Chain at highest speed before
initiating cuts
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Leave a 1 meter buffer
<«— atlog ends when cutting—>
cross-sectional disk

Figure 15. A minimum 1 m buffer should beleft on eitherend of a2 10 cm diameter CDW piece when cutting a
cross-sectional disk for bulk-density sampling. The log depicted is > 5mlength and is sampledfrom bothends at
each of the two sampling timepoints. Qualifying logs < 5m length are only sampled at one end.

8. Createachild-level ‘Disk Data’ recordin the CDW: Field Bulk Density [PROD] app, and
record:

a. bagNumber; the permanent number labeled on each muslin bag. The bagNumber will
be used to trackthe sample through drying and weighing.

b. disklID; atechnicianassigned numeric identifier for the disk, either ‘1’ or ‘2.

c. qaSample; defaults to‘No’; select ‘Yes’ when a child-level QA record is desired within
the existing parent record. 5% of disks should be selected for QA.

1) For QA, a second staff member who did not record the initial data should complete
independent re-measurement of diameter(s), height(s), total disk fresh mass, and
subsample fresh mass (if applicable) for each disk selected. Identify the sample and
make the QA re-measurement of total disk fresh mass before subsampling (if
subsampling is required).

d. subsampleBarcode; scanthe sample barcode label to associate with the child-level disk
record. The barcode will speed data entry in the laboratory.

1) !!INote: Do NOT scanthe barcode a second time for gaSamples. Doing so will cause
a duplicate barcode error when the records are ingested by the parser.

9. Measurethe required disk dimensions, and record:
a. For disks with structuralintegrity that hold their shape:

1) Fordisks >5 cmdiameter:

o Measure diameter with a diameter tape. Record to the nearest 0.1 cm:
= diameter: The diameter of the cross-sectional disk
= ninetyDiameter: Leave blank

o Measuredisk heights with calipers. Recordto the nearest 0.1 cm:
=  maxDiskHeight: The maximum disk height

=  minDiskHeight: The minimum disk height
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= aDiskHeight: Technicianselected representative intermediate disk height

= bDiskHeight: Technicianselected representative intermediate disk height

2) For disks <5 cmdiameter:

O

O

Measure diameter with calipers. Recordto the nearest 0.1 cm:

= diameter: The maximum disk diameter;i.e., the major ellipse axis

= ninetyDiameter: The minimum disk diameter;i.e., the minor ellipse axis
Measure disk heights with calipers. Recordto the nearest 0.1 cm:

= maxDiskHeight: The maximum disk height (goal is width specified in Table
14; record actual maximum thickness here)

= minDiskHeight: The minimum disk height (goal is width specified in Table
14; record actual minimum thickness here)

= aDiskHeight: Leave blank
= bDiskHeight: Leave blank

b. For “disks” lacking structuralintegrity that do NOT hold their shape, and have already

been manually scooped into a plastic bag:

1) For “disks” > 10 cm diameter:

O

Measure diameters on both faces of the remaining cut log using calipers (Figure
16). For each field below, record the average of both cut faces, tothe nearest
0.1cm:

= diameter: The maximum disk diameter; i.e., the major ellipse axis
= ninetyDiameter: The minimum disk diameter;i.e., the minor ellipse axis

Measure disk height with calipers (i.e., the width of the scooped out log area;
“C”in Figure 16). Be sure to subtract 2X the width of the saw kerf from the
measured height (i.e., 2Xthe width of the saw blade). Record to the nearest0.1
cm:

=  maxDiskHeight: The maximum disk height (goal is width specified in Table
14; record actual maximum thickness here)

= minDiskHeight: The minimum disk height (goal is width specified in Table
14; record actual minimum thickness here)

= aDiskHeight: Technicianselected representative intermediate disk height

= bDiskHeight: Technicianselected representative intermediate disk height

2) For “disks” < 10 cm diameter:

SOPC
Page 56




neen

Operated by Battelle

Title: TOS Protocol and Procedure: CDW — Coarse Downed Wood Date: 02/01/2022

NEON Doc. #: NEON.DOC.001711 Author: C. Meier Revision: G

Measure diameters on both faces of the remaining cut log using calipers as
above for > 10 cmlogs. Record to the nearest 0.1 cm.

= diameter: The maximum disk diameter; i.e., the major ellipse axis
= ninetyDiameter: The minimum disk diameter;i.e., the minor ellipse axis

Measure disk height with calipers as above for > 10 cm logs. Recordto the
nearest0.1cm:

= maxDiskHeight: The maximum disk height
= minDiskHeight: The minimum disk height
= aDiskHeight: Leave blank
= bDiskHeight: Leave blank

A B

ii

—A

C

Figure 16. Measurements required for the space from which a crumbly “disk” was extracted by hand froma highly
decayed log. Freshly cut surfaces areindicated by A and B, and C shows the height of the “disk.” Highly decayed
logs are often collapsed under their own weight, and show elliptical cross-sections(i.e., the reddashed lines jand i
where i> ii, which represent the major and minorellipse axes, respectively). In the steps above, diameter is
typically the average of A.iand B.i; ninetyDiameter is typically the average of A.ii and B.ii

10. Measure the fresh mass of the entire cross-sectional disk sample using a spring scale.

a.

b.

Choose an appropriately sized spring scale for the disk sample.

Break up unwieldy pieces that do NOT exceed the spring scale limit with a hatchet, and

weigh together, if feasible.

Breakup large pieces that DO exceedthe spring-scale limit with a hatchet, and weigh

pieces one at a time:

Generate as few pieces as possible to prevent compounding mass measurement
error.

Do NOT use a chainsaw for breaking the disk, as the saw will remove wood
mass.

Check the tare before each weighing.
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e. Recordin the CDW: Field Bulk Density [PROD] app:

i. diskFreshMass;precisionis determined by the spring scale that was used (not
all scales arelisted below).

e 20 kg scale: Estimatetothe nearest 100 g
e 1000 g scale: Estimatetothe nearest5g
e 300 g scale: Estimatetothenearestlg

11. Cutan approximate 100 —400 g subsample from the disk to take back to the laboratory and
determine the fresh:dry mass ratio (see below for subsampling guidelines).

= Record ‘DiskSubsample Created = No’ and skip this stepif the entire disk has a fresh
mass <400 grams.

=  When subsampling disks:

e lLargermasses,closerto400 g, will be needed to generate a representative, wedge-
shaped subsample from large-diameter disks (Figure 17A).

e Smaller masses, closerto 100 g, will be sufficient for smaller-diameter disks (Figure
17B).

= |fdecay throughout the disk appears non-uniform, i.e. a portion of the disk is more
decayed than therest:

e Generatetwosubsamples that weigh approximately 100 — 400 g total, with volume
of the two subsamples roughly proportional to the affected areas of the disk.

e Both subsamples canbe placed into the same, numbered muslin bag.

= For “disks” lacking structuralintegrity that do NOT hold their shape:

e Subsample approx. 400 g of well mixed sample by hand from the plastic bag.
A B

’

Figure 17. Creatingwedge-shaped subsamples from cross-sectional disks from relatively large disks (A), and
relatively small disks (B). In both A and B, the dark grey areais between 100-400g, and the light grey is discarded.
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12. Weigh the subsample createdin step 11, and determine the fresh mass withan

appropriately sized spring scale. Always tare the scale first (see A.3). In the CDW: Field Bulk

Density [PROD] app:

a. Recordthe sampleFreshMass: Fresh mass of the disk subsample; nearest 1g.

b. Save the child-level disk record.

13. Place the sample into a numbered muslin bag (see A.4), along with its associated barcoded

label, and tie the bag.

14. Create another child-level disk record if a second disk can be collected from the log.

15. Returnto step(3), above.

C4 Post-field sampling tasks

1. Place numbered muslin bags containing cross-sectional disks, or subsamples of disks, into

the 105 °C drying oven(s).

= Trackdrying progress with the general purpose Drying Datasheet (see SOPE.1 for

details).

= Bulk density samples canair-dry for up to 5 days before going into the oven if oven-

spaceis not immediately available.
2. Perform routine chainsaw maintenance:
= Sharpen chain if necessary.
= Check controls, chain tension, and all bolts and handles
to ensure they are functioning properly and adjusted

according to the manufacturer’s instructions.

= Make surethe lubrication (bar oil) reservoir is full.
ALWAYS fill the bar oil reservoir when re-fueling to
ensure it does not run dry.

C.5 Repeat bulk-density sampling in the field (Bout 2)

SHARPENING THE CHAIN

Keep in mind that during sampling of
downed logs, the chain may come into
frequent contact with the ground, and
could dull quickly. However, the chain
does not have to be particularly sharp
to cut decayed logs, soonly sharpenif
you find you are having difficulty
making straight(ish) cuts.

The process of cutting, measuring, weighing, and subsampling cross-sectional disks from selected logs is
identical to that described in SOP C.1for Bout 1 sampling. However, the process of selecting logs for

sampling is different: Only those logs > 10 cm that were tagged witha red, aluminum tagin Bout 1 are

re-sampledin Bout 2. For these logs that are re-sampled, locate logs and cut cross-sectional disks per log

according to the following strategy (see Figure 18):

e Foralllogs:

o Tore-find logs mapped with mappingMethod = ‘relative’:
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= Download plotID, pointID, logAzimuth, and logDistance data from the NEON Data
Portal.

= Add 180° to the logAzimuth data to obtainthe angle from the pointID backto the log.
o Usethe disk sampling guidelines in Table 14.
o Recordthe tagStatus; choose one of the following:

= ok; existing tag present and value is consistent with previously entered value.

= replaced; log was tagged previously (> 90% probability) and tag is presently missing. Itis
known with > 90% probability what the previous taglID value was. It is not necessaryto
attachanew tag because only two bouts of CDW Bulk Density are performed at a site.

= notRequired;log does not require a tagif <10 cm diameter.
e Forlogs 23 mlength (thatwere>5 m length in Bout 1) (Figure 18A):
o Cuttwo cross-sectional disksamples, 1 meter in from each end of the log
e For <3 mlength (that were< 5 m length in Bout 1) (Figure 18B):
o Cutone cross-sectional disksample, 1 meterin from either end of the log.
o Forlogs exactly 2 m long, cut the disk from the center of the log.

A - -
H :‘ Variable length '/

Figure 18. Strategy for generating cross-sectional disks from logs re-sampled for bulk density in Bout 2. (A) Logs > 5
m length in Bout 1 and > 3 mlength in Bout 2; (B) Logs < 5 mlength in Bout 1 and < 3 mlength in Bout 2. Pairs of
blue dashed lines represent Bout 1 disks, and pairs of red dashed lines indicate Bout 2 disks.

Variable length
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SOPD Post-Field Sampling Tasks
D.1 Document Incomplete and Compromised Sampling

Coarse Downed Wood sampling occurs on the schedule described above at up to 20 selected Distributed
Plots (plot selectionis determined by NEON Science), and all Tower Plots per site. Ideally, sampling
occurs at the same sampling locations for the lifetime of the Observatory (core sites) or the duration of
the site’s affiliation with the NEON project (gradient sites). However, circumstances may arise that
require that sampling within a site be shifted from one particular location to another. In general,
sampling is considered to be compromised when sampling at a location becomes so limited that data
quality is significantly reduced. If sampling at a given plot becomes compromised, an incident ticket
should be submitted by Field Operations to Science.

There are two main pathways by which sampling can be compromised. Sampling locations can become
inappropriately suited to answer meaningful biological questions (e.g., a terrestrial sampling plot
becomes permanently flooded). Alternatively, sampling locations may be located in areas thatare
logisticallyimpossible to sample on a schedule that that is biologically meaningful.

For Coarse Downed Wood tally sampling, criteria for considering a plot compromised are the same for
both Distributed and Tower Plots:

e These plots are sampled every 5 y; if sampling cannot be completed for 2 consecutive bouts
then the plot should be considered compromised.

o Report compromised plots by submitting an incident ticket that contains the domainlID,
plotiD, and 3-letter sampling module in the description.

= Example: ‘D05 STEI_047 canceled for CDW’

o When sampling cannot be completed at a plot, searchtheincident tracking database to
determine whether cancellation has occurred over two consecutive bouts, and whether
a request for a replacement plot is warranted due to a compromised plot.

e Report compromised plots to Science, and Science will provide a replacement plot for the
current sampling bout.

If sampling at a given plot is not possible during a given bout a problem ticket should be submitted by
Field Science staff.

To document locations not sampled during the current bout:

1. Review Fulcrum records to determine which locations were scheduled for sampling but were
not sampled.

2. Createanincident with the following naming convention to document the missed sampling:
‘AOS/TOS Sampling Incomplete: MOD — [Root Cause Description]’
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a. Example: ‘TOS Sampling Incomplete: CDW — Could not access plot due to permanently

closed road’

3. Staff scientists review incident tickets periodically to determine whether a sampling location is

compromised.
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Processing Bulk Density Samples in the Laboratory

e Oven-dry bulk-density samples from SOP C to constant mass in the laboratory.

e Recorddry-weight mass values in the CDW: Lab Bulk Density [PROD] application so that bulk-
density canbe calculated for abundant DSTs that occur at eachsite. See the Coarse Downed

Wood Fulcrum Manual (RD[13]) for data entry details.

e Calculation of bulk density by DST allows accurate estimation CDW mass and carbon stocks
when paired with volume estimates from SOP B.

E.1

Drying and weighing samples

Record on the Drying Datasheet:
a. bagNumber

b. The ovenStartDate and time the samples
are placed in the drying oven.

C. Tip: Dry disk samples/subsamples fromthe
same log at the same time to take
advantage of ‘batch’ entry of oven drying
data.

Place marked muslin bags, with sample labels
inside, into a 105 °C drying oven until samples
aredried to a constant mass. Drying maytake
up to 5 days (120 h) or longer.

HICRITICAL STEP:

Recording the ‘bagNumber’ allows for easy
tracking of drying progress for individual bags
without having to open bags tosee the label,
and enables assessment of how long different
batches of wood samples have been in the
oven. Trackable, numbered bags are especially
useful when samples from different days arein
the same oven. The same bags may be re-used
for subsequent disk collections.

Check the drying progress using the Drying Datasheet.

a. Choose 5 numbered muslin bags per ovenStartDate to monitor for drying time. If there

are different size categories of sample (e.g. wedges from larger logs vs. cylinders of

various sizes from smaller logs), choose 5 samples per size category and perform the

steps below separatelyfor eachsize category.

b. Recordthe mass of the samplein these 5 bags through time to trackdrying progress.
There is no need to remove samples from the bags: Simply record the mass of the bag +

the sample inside.

c. Eachtime drying progress is checked, calculate the difference in mass betweenthe last

two timepoints for each bag + sample(s). Spreadsheet calculators to monitor drying are

available on the Field Science SSL.
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d. Samples are dry when the average difference betweenthe last two timepoints equals

e.

zero (i.e., the change in mass averaged across all 5 bags = 0, to within £ 0.5g or £ 1% of
the previous timepoint mass, whichever is larger).

The time difference between weight checks may need to be longer than 24 h,
depending on wood water content and sample size.

4. Remove dried bulk-density samples from the drying ovens, let cool until safe to touch, and
weigh as soon as possible.

Oven-dried wood will readily absorb water from the air, particularlyin humid
environments. Weigh samples one or twoat a time soon after removal from the oven to
prevent this problem.

If not weighing samples within 1 h after removing from the oven, record
ovenOutDate/Time onthe label, and place in temporary storage. Samples not weighed
within 1 h from when they are removed from the oven must be returned toa 105 °C
drying-oven for 24 h prior to weighing

5. Remove dried wood from the muslin bag, tare the balance + weigh boat, weigh each
individual disk sample or subsample using a mass balance (0.01 g accuracy), andrecord data
inthe CDW: Lab Bulk Density [PROD] app.

a.

loglID; for the loglD linked to the disk sample, find an existing parent-level recordin the
CDW: Lab Bulk Density [PROD] app, or create one if none exists. Barcodes will help avoid
creating duplicates when a parent-level record for another disk cut from the same logID
has already been created.

1) Inthe main app, scanthe barcode affixed to the sample label. If a parent-level
record for another disk cut from same loglD has already been created, it will be
identified.

a) Edit the recordto create another child-level diskID record for the samplein
hand.

2) If scanning the barcode in the main app does not bring up any existing records:
a) Createanew parent-level logID record.

b) Inthe SelectloglD field, scanthe sample barcode to auto-populate sample
meta-data previously enteredin the CDW: Field Bulk Density [PROD] app.

Batch Oven Times; batch oven times maybe entered if there are 2 disks cut from the
same log and both disks were dried identically (same dates, duration, etc.)

e Oven Times are only recorded for initial drying. Do not record oven data for any
subsequent drying events following storage.
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c. Createa child-level Disk Data record within the existing parent record for the sample in

hand and record:

1) gaSample;select ‘Yes’ or ‘No’ depending on whether the record
is for QA. A minimum of 5% of samples should be selected for

QASAMPLE

I1INote: For Lab QA,

QA weighing by a different person. If QA weighing does not select the same samples
take place within 1 hour of initially removing the sample from that were QA’d in the
the oven, returnsamples targeted for QA to a 105 °C drying field. This enables
oven for 24 h prior to re-weighing. estimation of
uncertainty for the
2) disklID; select the diskID for the sample. entire bulk density

calculation process.

3) EnterovenStartDate/Time and ovenEndDate/Time if ‘batch’

data were not previously entered.

4) diskFreshMass;value is auto-populated from the COW: Field Bulk Density [PROD]
app when disklD is selected and may be changed here if necessary. Enteringrams

(8).

5) DiskSubsample Created; Indicate ‘Yes’ or ‘No’. Value is auto-populated from the
CDW: Field Bulk Density [PROD] app when diskiD is selected and may be changed
here if necessary.

6) sampleFreshMass;the fresh mass of the disk subsample createdin the field, grams
(g). Value is auto-populated from the CDW: Field Bulk Density [PROD] app when
diskID is selected and may be changed here if necessary.

7) dryMass; the oven dry mass of the disk or disk subsample, nearest 0.01 grams.
8) Save the child-level disk record.
d. Save the parent-level loglID record.
6. Repeatstep (5) for additional dried samples.

7. Returndried wood samples to temporarystorage once all data have been recorded. Paper
bags may be used instead of muslin bags or temporary storage if muslin bag supply is low;
write the muslin bag number and the samplelD on the paper bag.

= Samples maybe discarded (in accordance with any permitting constraints or land use
agreements) after all data records for a given bout have been successfullyingested by
the parser, all parser errors have been resolved, and all data QC checks according to
RD[04] have been completed.

= Numbered muslin bags may be re-used for subsequent sampling events.
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E.2 Equipment Maintenance

e Check balances before each use with a standard weight.

e Balances should be calibrated with a standard calibration weight set

o After initial installation

o Any time the balance is moved

o Every 6 months, or if the check above indicates the balanceis reporting masses outside the
manufacturer’s specified tolerances
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SOPF Data Entry and Verification

Mobile applications are the preferred mechanism for data entry. Data should be enteredinto the
protocol-specific application as they are being collected, whenever possible, to minimize data
transcriptionand improve data quality. For detailed instructions on protocol-specific data entryinto
mobile devices, see the internal NEON Sampling Support Library (SSL). Mobile devices should be synced
at the end of each field day, where possible; alternatively, devices should be synced immediately upon
return to the Domain Support Facility.

However, given the potential for mobile devices to fail under field conditions, it is imperative that paper
datasheets are always available torecord data. Paper datasheets should be carried along with the
mobile devices to sampling locations at all times. As a best practice, field data collected on paper
datasheets should be digitally transcribed within 7 days of collection or the end of a sampling bout
(where applicable). However, given logistical constraints, the maximum timeline for entering datais
within 14 days of collection or the end of a sampling bout (where applicable). See RD[04] for complete
instructions regarding manual data transcription.

F.1 Lab Data Sheets

Paper Lab Data sheets for bulk density sampling may be used if the mobile application ingest platform is
unavailable or fails.

e Transcribe datafrom the ‘CDW: LabBulk Density’ data sheet into the CDW: Lab Bulk Density
[PROD] app.

e Datafrom the Multi-Protocol Drying Data sheet are not transcribed for ingest.

e Consult SOPs in this protocol or the Coarse Downed Wood Fulcrum Manualto determine
appropriate values and formats for each field in the ingest table.

F.2 Digital Data Workflow

See the Data Management Protocol (RD[04]) for detailed, protocol-specific Data Management SOPs. See
training materials on the SSL for detailed dataingest guidance via the NEON digital workflow.

Data collected in thefield: Tally

1. The domainlID andthe loglID are used to create the individuallD inthe NEON database.
Make sure these input data are entered correctly before saving records.
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Data collected in the field: Bulk Density

1. The yearBoutBegan,plotiD, andloglD are usedto create the samplelD in the NEON
database. Make sure these input data are entered correctly before saving records.

2. Saving CDW: Field Bulk Density [PROD] records and syncing will make samplelDs available
for further data entry in the downstream CDW: Lab Bulk Density [PROD] app.

a. Ifcorrections to any of the samplelD input variables are required after a samplelD has
been selectedin the downstream application:

1) Make the correction(s) in the Field app and save.

2) Open, edit, and save each downstream parent- and child-level record in order to
propagate the update.

b. Consultthe Coarse Downed Wood Fulcrum User Manual on the SSL for more detail.
Data collected in the lab: Bulk Density

1. The samplelD and the diskID are used to construct the subsamplelD. Each subsamplelDis
associated with disk dimension, fresh weight, subsample fresh mass (if applicable) and dry
mass values.

2. If subsamplelDs available inthe ‘Select diskID’ drop-down are incorrect:
a. Discardthe CDW: Lab Bulk Density [PROD] record.

b. Make corrections in the CDW: Field Bulk Density [PROD] app as described above, save
and sync.

3. The child-level ‘Disk Data’ records inthe CDW: Lab Bulk Density [PROD] app inherit
diskFreshMass and sampleFreshMass data (when applicable) from the Field Bulk Density
app. Ifeither of these fields is incorrect and Lab Bulk Density records have already been
created:

a. Make updates only in the Lab Bulk Density app. Published values for these twofields are
ingested from the Lab Bulk Density app only.

F.3 Field Data Sheets

Paper Field Data sheets for tallyand bulk density sampling may be used if the mobile application ingest
platform is unavailable or compromised.

e Transcribe data from the ‘CDW: Field Tally Datasheet’intothe CODW: Tally [PROD] app.

e Transcribe data from the ‘CDW: Field Bulk Density Log’ and ‘CDW: Field Bulk Density Disk’ data
sheets into the CDW: Field Bulk Density [PROD] app.
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Consult SOPs in this protocol or the Coarse Downed Wood Fulcrum Manualto determine

appropriate values and formats for each field in the ingest table.
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Sample Shipment

This protocol does not generate any samples that require shipment to external facilities for analysis or

archive.
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APPENDIXA  QUICK REFERENCES

A.l

Summary of procedures

CDW Tally Field sampling

1.

Navigate to plot centroid and consult LIDS Angle List to determine sampling angles for the three
transects. Create a child-level record in the Fulcrum CDW: Tally [PROD] app to access plot-
specific LIDSangles.

Starting at 3 m from the plot centroid travel along eachtransect and look for qualifying particles
thatintersect the transect (logs must be >1 m long and with diameter exceeding RD i, for the
transect distance and plot-specific volume factor).

For each qualifying particle record all required variables (e.g., decayclass, diameter(s), taxon D,
log length, distance along transect, unique loglD, etc.).

Add red anodized tags with the logID to measured logs = 10 cm diameter if tag not already
present from a previous bout.

For forked particles usethe COW: Tally [PROD] app to auto-calculate the round diameter
equivalent (RDg) to determine whether they qualify.

Be mindful of diameter size class breakpoints (5 cm and 10 cm). If a log comprises multiple
diameter size categories, then create a record for eachsize category that qualifies at the
distance along transect. Append a suffix (e.g., Aor B) to the logID for the smaller qualifying size
categor(ies).

CDW Field Bulk Density sampling and drying in the Laboratory

1.

L N

Do not begin until CDW Tally sampling at both Tower and Distributed Plots has been completed.
Obtain list with the most abundant decayClass x sizeCategory x taxonlD (DST) combinations at
the site, based on CDW Tally sampling. DST lists are postedin the TOS Support Library.

Search for pieces of CDW that qualify for bulk density sampling and that are on the ranked list of
DSTs (note that selection criteria is different for the second bout than for the first bout).
Recordall required fields for sampled logs. Note that decay class, diameter, and taxonID allow
for matching withthe CDW Tally data and ultimately calculating the mass of logs measuredin
the CDW Tally procedure.

Cut two disks from eachlog (only one disk if log <5 m long), following chain saw safety protocol
if site host allows use of a chain saw.

Make additional measurements of disk dimensions and disk fresh mass (using spring scale).

Cut and weigh subsample in order to determine the fresh:dry mass ratioin the laboratory.
Place samplein individual muslin bag with its associated barcoded label.

In the laboratory, place muslin bags with disks or subsamples into a 105 “C drying oven.

. Weigh samples when dry (change in mass between consecutive time points is zeroto within +

0.5 gor £ 1% of the previous timepoint mass, whicheveris larger.
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11. For a minimum of 5% of samples make repeat QA weighing measurements (same samples QA’d

in the field).

Workflow diagrams for Tally (Figure 9) Field Bulk Density (Figure 19), and Lab Bulk Density (Figure 20)
for field staffto print and use as a quick reference to visually verify that all samples have been collected

and processed.
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Figure 19. Workflow of CDW Bulk-Density field sampling.
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Figure 20. Workflow of CDW Bulk-Density lab process.
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A.2 Minimum Round Diameters and Limiting Distance Tables

If it is unclear whether a log should be measured, err on the side of
caution and measure it — RD rounds UP, Dj;,, rounds DOWN

Table 15. Limiting distances (D) for round diameters (RD) acrossvarious
LIDS volume factors(F). Double-lines indicate breaks between diameter
sizeCategories.

RD (cm) Dii. (m)

- F=5 F=8 F=10 F=15 F=20
2 0.3 0.21 0.16 0.11 0.08
3 0.7 0.46 0.37 0.25 0.19
4 1.3 0.8 0.7 04 0.3
5 2.1 1.3 1.0 0.7 0.5
6 3.0 1.9 1.5 1.0 0.7
7 4.0 2.5 2.0 1.3 1.0
8 53 33 2.6 1.8 1.3
10 8.2 51 4.1 2.7 2.1
12 11.8 7.4 5.9 4.0 3.0
14 16.1 10 8.1 5.4 4.0
16 211 13 11 7.0 53
20 329 21 16 11 8.2
25 51.4 32 26 17 13
30 74 46 37 25 19
35 100 63 50 34 25
40 131 82 66 44 33
50 205 129 103 69 51
60 296 185 148 99 74
70 252 202 134 101
80 329 263 175 132
20 333 222 167

100 274 206
110 332 249
120 296

Table 16. Minimum round diameters (RDmin) for fixed distances (D) for
various LIDS volumefactors (F). Log diameters larger than those listed are
tallied atany distance. Derived from equation in Affleck (2010): RDmin (cm)
=V(8 * M * F * D/Pi?), where Mis transect segments (3 for NEON sampling).

D (m) RDnmin (cm)
F=5 F=8 F=10 F=15 F=20
0.5 2.5 3.1 3.5 4.3 49
1 3.5 4.4 4.9 6.0 7.0
2 49 6.2 7.0 8.5 9.9
4 7 8.8 9.9 12.1 13.9
6 8.5 10.8 121 14.8 171
8 9.9 12.5 13.9 17.1 19.7
10 11 139 15.6 19.1 22.1
15 13.5 17.1 19.1 234 27.0
20 15.6 19.7 22.1 27.0 31.2
25 17.4 22.1 24.7 30.2 34.9
30 19.1 24.2 27.0 33.1 38.2
35 20.6 26.1 29.2 35.7 41.3
40 221 27.9 31.2 38.2 44.1
45 234 29.6 33.1 40.5 46.8
50 24.7 31.2 349 42.7 49.3
60 27 34.2 38.2 46.8 54.0
70 29.2 36.9 41.3 50.5 58.3
80 31.2 39.4 441 54.0 62.4
90 33.1 41.8 46.8 57.3 66.2
100 34.9 441 49.3 60.4 69.7
120 38.2 48.3 54.0 66.2 76.4
140 41.3 52.2 58.3 71.5 82.5
160 441 55.8 62.4 76.4 88.2
180 46.8 59.2 66.2 81.0 93.6
200 493 62.4 69.7 85.4 98.6
220 51.7 65.4 73.1 89.6 1034
240 54.0 68.3 76.4 93.6 108.0
280 58.3 73.8 82.5 101.1 116.7
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Forked CDW and Single Round Diameter Equivalents

A CDW particle may be forked where it intersects the LIDS transect. Because tallying depends on total
cross-sectional area for the piece, for forked pieces it is necessarytocalculate the equivalent RD at the

point of LIDSintersection as a function of the total cross-sectional comprising each fork. Equivalent RDg

values for CDW split into two forks are provided in (Table 17); for > 2 input forks, work in groups of two
and calculate intermediate RDs until one equivalent RD is computed.

Table 17.The round diameters of split CDW pieces (RDinputs), and correspondingcalculated equivalent round
diameters (RDg).

RDinputs
1,2
1,3
1,4
1,5
1,6
1,7
1,8
1,9
1,10
1,12
1,14
1,16
1,18
1,20
2,3
2,4
2,5
2,6
2,7
2,8
2,9
2,10
2,12
2,14
2,16
2,18
2,20
3,4
3,5
3,6
3,7
3,8
3,9
3,10
3,12

RDg
2.2
3.2
4.1
5.1
6.1
7.1
8.1
9.1
10.0
12.0
14.0
16.0
18.0
20.0
3.6
4.5
54
6.3
7.3
8.2
9.2
10.2
12.2
14.1
16.1
18.1
20.1
5.0
5.8
6.7
7.6
8.5
9.5
10.4
12.4

RDinputs
3,14
3,16
3,18
3,20
4,5
4,6
4,7
4,8
4,9
4,10
4,12
4,14
4,16
4,18
4,20
5,6
5,7
5,8
5,9
5,10
5,12
5,14
5,16
5,18
5,20
6,7
6,8
6,9
6,10
6,12
6,14
6,16
6,18
6,20
7,8

RDe

14.3
16.3
18.2
20.2
6.4

7.2

8.1

8.9

9.8

10.8
12.6
14.6
16.5
18.4
204
7.8

8.6

9.4

10.3
11.2
13.0
14.9
16.8
18.7
20.6
9.2

10.0
10.8
11.7
134
15.2
171
19.0
20.9
10.6

RDinputs
7,9
7,10
7,12
7,14
7,16
7,18
7,20
8,9
8,10
8,12
8,14
8,16
8,18
8,20
9,10
9,12
9,14
9,16
9,18
9,20
10,12
10,14
10,16
10,18
10,20
12,14
12,16
12,18
12,20
14,16
14,18
14,20
16,18
16,20
18,20
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RDe

114
12.2
13.9
15.7
17.5
19.3
21.2
12.0
12.8
14.4
16.1
17.9
19.7
215
13.5
15.0
16.6
18.4
20.1
21.9
15.6
17.2
18.9
20.6
22.4
18.4
20.0
21.6
233
213
22.8
24.4
24.1
25.6
26.9

RDinputs
18,22
18,24
18,26
18,28
18,30
20,22
20,24
20,26
20,28
20,30
22,24
22,26
22,28
22,30
24,26
24,28
24,30
26,28
26,30
28,30
28,32
28,34
28,36
28,38
28,40
28,42
28,44
30,32
30,34
30,36
30,38
30,40
30,42
30,44
32,34

RDe
28.4
30

31.6
33.3
35

29.7
31.2
32.8
34.4
36.1
32.6
34.1
35.6
37.2
35.4
36.9
38.4
38.2
39.7
41

425
44

45.6
47.2
48.8
50.5
52.2
43.9
453
46.9
48.4
50

51.6
53.3
46.7




’ Title: TOS Protocol and Procedure: CDW — Coarse Downed Wood Date: 02/01/2022
neen
-
Operated by Battelle | nron poc, # NEON.DOC.001711 | Author: C. Meier Revision: G
A4 Limiting Distance and Log Diameter Examples
Example 1:

Walking down the first LIDS transect with a volume factor F=8, you encounter a CDW particle 32 cmin
diameter, and you are 56 m from the transect origin: should the CDW particle be tallied? Looking at the
left-most column in Table 15, 32 cm falls between 30 cmand 35 cm, so round up and use RD =35 cm.
For RD =35 and F=8, the corresponding value of D, =63.0 meters. Because the distance along the
transect of 56 meters is < Dy, the CDW particle should be tallied.

Example 2:

You have walked 11 m from the origin of a LIDS transect with a volume factor F=15. Is it necessaryto
keep looking for and tallying CDW particles with diameter < 20 cm? Looking at the left-most column in
Table 16, a distance of 11 m falls between 10 m and 15 m, so round down to 10 m to be conservative.
For Diim = 10 and F=15, the minimum diameteris 19.1cm, meaning any CDW particles <19.1 cm
diameter can be ignored. However, logs 2 19.1 cm diameter should still be tallied.
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APPENDIXB  REMINDERS

Well in advance (ideally several weeks), make sure you have the necessary DST ranked lists and
that they are up-to-date (derived from Tally data from both Tower and Distributed plots). If they
are missing or out of date, then request a ranked DST list from HQ Science.

o Storms and floods that create pulses of CDW after Tally was completed but before Bulk

Density is implemented may make a new DST list necessary.

Remember that CDW Tally transects don’t start until 3 m from the plot centroid.
Remember to complete chainsaw safetytraining before cutting disks with a chainsaw.
Don’t forget to re-measure masses for 5% of samples for QA purposes.
Record bulk density disk measurements before subsampling.
Make sure that large metal objects (e.g. calipers) are not so close to compass that they influence
the compass bearing.
Remember that the overall goal is to sample Coarse Downed Wood particle volumes in the CDW
Tally (SOP B) and then use bulk density data (SOP C and SOP E) to estimate CDW mass ineach
decayClass x sizeCategory x taxonlID (DST) combination.
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APPENDIXC  ESTIMATED DATESFORONSET AND CESSATION OF SAMPLING

In general, the temporal strategy for sampling is outlined in Section 4, and the primarygoal is to avoid
sampling during periods of maximal seasonal storm activity that potentially create large fluxes of CDW.
For most north-temperate sites, maximal seasonal storm activity occurs in the winter, and as such, CDW
sampling should not occur in this time period. The dates below put coarse bounds on the northern
hemisphere winter season, and are derived from MODIS-EVI phenology data, averaged from 2005-2014
(Didan 2015). The ‘Approximate Start Date’ field corresponds to the average date of green-up, and thus
presumably, the end of winter and associated storm activity. The ‘Approximate End Date’ field
corresponds to the average date by which greenness has returned to baseline ‘winter’ levels, and by
which winter storms have presumably begun.

The dates below provide a coarse window only, and it is essential that domain staff monitor real-time
conditions to determine when to start (and stop) sampling, as described in Section 4 of this protocol. For
example, the hurricane seasonin the Southeastern U.S. and Puerto Rico is not meaningfully captured by
this ‘winter’ window, and is therefore noted specially. Moreover, not all sites for which dates are listed
below produce CDW; consult Appendix D and discuss with Science to determine whether the protocol
should be implemented.

Table 18. Satellite-derived average dates of green-upand senescence that bound the CDW sampling window.

Domain Site ID Approx. Start Date Approx. End Date
BART 04/28 10/22
01
HARV 04/22 10/31
BLAN 03/13 11/10
02 SCBI 03/27 11/19
SERC 03/17 11/21
DSNY 03/01 06/30
03 JERC 03/01 06/30
OSBS 03/01 06/30
04 GUAN Hurricane season ends Hurricane season begins
LAJA Hurricane season ends Hurricane season begins
STEI 04/29 10/12
05 TREE 04/27 10/15
UNDE 04/30 10/09
KONA 04/03 10/31
06 KONz 04/02 11/03
UKFS 03/22 11/28
GRSM 04/02 11/06
07 MLBS 04/17 11/06
ORNL 03/17 11/21
08 DELA 03/01 11/15
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LENO 03/09 12/04
TALL 03/16 12/04
DCFS 04/30 10/11
09 NOGP 04/18 10/12
WOOD 05/05 10/09
CPER 03/29 11/08
10 RMNP 05/09 10/11
STER 03/27 09/07
CLBJ 02/27 11/11
1 OAES 03/09 12/06
12 YELL 05/05 10/31
MOAB 03/15 10/26
13 NIWO 05/30 09/23
14 JORN 03/21 11/14
SRER 03/01 11/18
15 ONAQ 03/17 09/09
16 ABBY 04/18 10/20
WREF 04/21 10/19
SJER ‘ 10/07 06/03
17 (previous calender year)
SOAP 03/30 11/12
TEAK 05/04 10/09
18 BARR 06/26 08/10
TOOL 06/06 08/26
BONA 05/13 09/07
19 DEJU 05/12 09/10
HEAL 05/18 09/06
05/21 09/15
20 PUUM (start of ‘dry’ season) (end of ‘dry’ season)
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APPENDIXD  SITE-SPECIFICVOLUME FACTORS (F) AND TRANSECT LENGTHS FOR LIDS SAMPLING

Initial F-values and transect lengths come from Vegetation Characterization data analysis from Tower
Plots, and may be modified in subsequent years by Science following site-specific tally analysis.

See SOP B.3 ‘Troubleshooting’ if you believe there is a problem with the F-value and transect length.

Table 19. Site-specific volume factors and transect lengths for LIDS coarse downed wood tally sampling.

Domain Sampling by Transect
Number | sitelD plotType F-value | Length(m) Additional Information
BART Dist: Yes 5 190
Tower: Yes
01 Dist: Yes
HARV ) 5 170
Tower: Yes
Dist: Yes Many Distributed and Tower Plots
BLAN ) 5 290 will have no CDW due to pasture,
Tower: Yes
crop cover.
02 Dist: Yes Some Distributed Plots may have no
SCBI 8 240
Tower: Yes CDW due topasture cover.
Dist: Yes Some Distributed Plots may have no
SERC 5 300
Tower: Yes CDW due tocrop cover.
Dist: Yes Some Distributed Plots may have no
DSNY Tower: No > 210 CDW due topasture cover.
Dist: Yes Some Distributed Plots may have no
03 JERC Tower: Yes > 260 CDW due tocrop cover.
Dist: Yes Some Distributed Plots may have no
0OSBS 5 130
Tower: Yes CDW due towetland cover.
Dist:Y
GUAN st Tes 5 90
04 Tower: Yes
Dist: Yes Most Distributed Plots will have no
LAIA Tower: No 78D TBD CDW due to pasture, crop cover.
STEI Dist: Yes 5 110
Tower: Yes
05 TREE Dist: Yes 5 140
Tower: Yes
UNDE Dist: Yes 5 120
Tower: Yes
KONA Dist: No NA NA Ag site, no qualifying CDW expected
Tower: No § SIt€, no qualilying P '
Sampling suspended in 2018 until
06 Dist: No state-change occurs. Assess for state
KONZ ) 5 40 changeevery 5y to determine
Tower: No .
whether sampling should be
scheduled.
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5]

Domain Sampling by Transect
Number | sitelD plotType F-value | Length(m) Additional Information
Dist: Yes Some Distributed Plots may have no
UKFS 5 180
Tower: Yes CDW due tograsslandcover.
Dist: Y
GRSM stTes 8 180
Tower: Yes
07 MLBS Dist: Yes 5 170
Tower: Yes
Dist: Yes Some Distributed Plots may have no
ORNL 5 270
Tower: Yes CDW due to pasture cover.
DELA Dist: Yes 5 240
Tower: Yes
08 LENO Dist: Yes 8 180
Tower: Yes
TALL Dist: Yes 5 190
Tower: Yes
Dist: N
DCFS N NA NA Grasslandsite, no CDW anticipated
Tower: No
Dist: No . .
09 NOGP NA NA Grasslandsite, no CDW anticipated.
Tower: No
Dist: No . .
WOOD NA NA Grasslandsite, no CDW anticipated.
Tower: No
Dist: No . .
CPER NA NA Grasslandsite, no CDW anticipated
Tower: No
10 RMNP Dist: Yes Dist: 5 Dist: 75 Different forest types in Distributed
Tower: Yes Tower:5 | Tower: 130 | vs. Tower Plots.
Dist: N
STER N NA NA Agricultural site, no CDW anticipated.
Tower: No
CLBJ Dist: Yes 5 160 Many Distributed Plots may have no
11 Tower: Yes CDW due tograsslandcover.
OAES Dist: No NA NA Grasslang?ndshrub/scrub site, no
Tower: No CDW anticipated.
12 YELL Dist: Yes 5 200
Tower: Yes
Sampling in Distributed Plots
Dist: No suspended in 2018 until state-change
MOAB To e'r' No TBD TBD occurs. Assess for state change every
13 wer: 5y to determine whether sampling
should be scheduled.
Dist: Yes Some Distributed Plots may have no
NIWO Tower: No > 110 CDW due totundra cover.
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Domain Sampling by Transect
Number | sitelD plotType F-value | Length(m) Additional Information
Sampling suspended in 2018 until
. state-change occurs. Assess for state
Dist: No .
JORN NA NA changeevery 5y to determine
Tower: No .
whether sampling should be
14 scheduled.
Sampling suspended in 2018 until
Dist: No state-change occurs. Assess for state
SRER ’ NA NA changeevery 5y to determine
Tower: No .
whether sampling should be
scheduled.
Sampling suspended in 2018 until
Dist: No state-change occurs. Assess for state
15 ONAQ ISt 5 90 change every 5y to determine
Tower: No .
whether sampling should be
scheduled.
ABBY Dist: Yes 15 180
16 Tower: Yes
WREF Dist: Yes 15 180
Tower: Yes
Dist: Yes Most Distributed Plots may have no
SJER 5 280
Tower: Yes CDW due tograssland cover.
17 SOAP Dist: Yes 8 170
Tower: Yes
TEAK Dist: Yes 10 230
Tower: Yes
Dist: No :
BARR NA NA Tundra site, no CDW expected.
18 Tower: No
TOOL Dist: No NA NA Tundra site, no CDW expected.
Tower: No
Dist: Yes Some Distributed and Tower Plots
BONA ) 5 50 may have no CDW due to
Tower: Yes
shrub/scrub cover.
) Some Distributed and Tower Plots
Dist: Yes
DEJU Tower: Yes 5 30 may have no CDW due to
19 wer: shrub/scrub cover.
Sampling suspended in 2018 until
Dist: No state-change occurs. Assess for state
HEAL ISt 5 20 changeevery 5y to determine
Tower: No .
whether sampling should be
scheduled.
20 PUUM Dist: Yes 8 90
Tower: Yes
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EQUIPMENT

22) in this document. Equipment lists are organized by task. Theydo not include standardfield and

laboratory supplies such as charging stations, first aid kits, drying ovens, ultra-low refrigerators, etc.

Table 20. Equipment list— For SOP B. ltem quantities are sufficientfor ateam of two technicians to pe rform CDW
tallying and mensuration.

Supplier/ | Exact Quan-
Item No. | Brand? | Description Purpose tity
Durable Items
i i i 1per
N MOblle. data collection device (tablet Collectand record datain the field. P
or equivalent) team
N *Handheldcaliper,20 cm Measure CDW pieces up to 20cm 1
diameter
Forestry .
Suppliers; N *Handheldcaliper,50 cm x:rans;r;CDWmecesupto >0cm 1
59728 !
Forestry .
D
Suppliers; N *Handheldcaliper,95 cm m:;seut;erc Whpieces upto 95 cm 1
59737
N Hammer Drive nails 1
Forestry . .
. . - Delineate transect; determine whether
Suppliers; N Measuring tape, minimum50m .
logs central axes intersect transects
39945
F t , . .
Szgisiigs- v TruPulse Laser Rangefinder,30 cm Delineate transect; measurelog distance 1
91567 accuracy to transectorigin
Grainger: Reflectivetarget forlaser rangefinder;
5831? ! N White reflector orreflective tape aids in measuring distance to target 1
accurately
Compass
Tools;
703512
. . Allow laser rangefinderusein dense
Y Foliage filter . 2
vegetation
Forestry
Suppliers;
90998
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Supplier/ | Exact Quan-
Item No. | Brand? | Description Purpose tity

N Field guide, regionalflorareference Identify downedlogs to functional group 1
guide and/or key (hardwood vs. softwood)
Amazon;
01000781 N GPSreceiver, recreational accuracy Navigate to sampling location 1
01
Forestry
Suppliers; N Chaining pins or othersuitableanchor | Anchor measuringtapes 1set
39167
N Reflector pin-pole kit Hold reflective target 1
Forestry
Suppliers; N Co'mpass with mirror and declination Delineate transect 1
37184, adjustment
37036
Forestry
Suppliers; N Hand stamp steel die set Label blank tags 1set
57522
Block of ivalenth
N ock of wood or equivalent hard Tag stamping 1
surface
N Metal detector Relocate tag affixed in previous yearno 1
longer attachedto the log
Consumableitem
. Identify randomlyassignedangles for .
N Per plotLIDS angle lists LIDS transects in each plot Varies
RD[05] N Coarse downed woodfield datasheet Record sampling data Varies
N CR123A battery Spare battery forlaser rangefinder 2
N AA battery Spare battery for GPS receiver
Numbered anodized aluminum tag,
NapTags: red (preferablyintegratedanodized As
P1ags,; N color; less desirable workaroundis a Tag downed logs>10cm needed
P00443-R . .
high-temperature enamel paint
coating such as Rustoleum 248948)
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Supplier/ | Exact Quan-
Item No. | Brand? | Description Purpose tity
Blank anodized aluminum tag,
f lyi i A
NapTags; red (r?re erab 'ylntegratedanodlz'ed Replace tags on previously tagged >
N color; less desirable workaroundis a needed
P00443-R . . downed logs
high-temperature enamel paint
coating such as Rustoleum 248948)
N | Alumi il Affix tags to logs > 10 As
uminum nai ixtagstologs>10cm needed
. . . . As
Pig-tail stak Affix tags to highly d dl
ig-tail stakes ix tags to highly decayedlogs needed
Forestry
Suppliers; N Fluorescent pin flags Track location along transect 12
33506

* The 20cm calipers are small, light, and suitable for measuring CDW in the 2-5cmand 5-10cm size classes, as well as larger pieces of
CDW up to 20cm diameter; at sites with CDW < 20cm diameter, this caliper is the only caliperrequired. At sites with larger diameter

CDW, an additional caliper is required for the larger diameter pieces.

Table 21. Equipment list— For SOP C. Quantities are sufficient for a team of two technicians to perform CDW bulk-
density sampling.

Supplier/ | Exact Quan-
Item No. Brand | Description Purpose tity
Durable Items
N MObIIe. data collection device (tablet Collectand record datain the field. L per
or equivalent) team
National As
B Repl iousl
and and N Blank aluminum tag, red eplace tags on previously tagged needed
Tag downed logs
Red #137
F t
Szg)isligs- y TruPulse Laser Rangefinder,30 cm Delineate transect; measurelog distance 1
91567 accuracy to transect origin
Graineer- Reflectivetarget forlaser rangefinder;
58315 ! N White reflector orreflective tape aids in measuring distance to target 1
accurately
Compass . .
Allow| f
Tools; Y TruPulse Foliagefilter OV: ::ser rangefinder usein dense 2
703512 vegetation
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Forestry
Suppliers;
90998
Forestry
Suppliers; N Diameter tape, 64 cm* Measure cross-sectional disk diameter
59505
Forestry
Suppliers; N Diameter tape, 200cm* Measure cross-sectional disk diameter
59422
M DW pi 2
N *Handheldcaliper,20 cm -easureC pieces up to 20cm
diameter
Forestry Measure CDW pieces up to 50cm
Suppliers; N *Handheld caliper, 50 cm diameter
59728
Forestry M CDW bi t095
Suppliers; N *Handheldcaliper,95 cm m:ﬁiﬁ; plecesuptosscm
59737
N Hatchet Cpllectsubsamples from cross-sectional
disks
Forestry . .
Weigh fresh fl - |
Suppliers; N Springscale, 20 kg capacity, tareable relgh freshmass o arge cross-sectiona
disks
93750
Forestry
Suppliers; . . Weigh freshmass of medium cross-
93790, N Springscale, 5 kg capacity, tareable cectional disks
93709
Forestry . .
Suppliers: Weigh freshmass of small cross-sectional
93823 ! N Spring scale, 1000 g capacity, tareable | disks,and disk subsampleslarger than
93015 3008
Forestry
Suppliers; N Spring scale, 300 g capacity, tareable Weigh fresh mass of disk subsamples
93017
N Heavy duty plastic bag antain Fross-sectional diskfor weighing
with spring scale
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Chainsaw, 18” bar minimum, tool-less

Collectlog cross-sectionsamples; check

N . . with local foresters to determine optimal 1
chain adjustment
bar length of saw
Chainsaw carrying case, or . .
N Specialized chainsaw trail pack Protectchainsaw during transport 1
Uline; Safely dispense fuel and mitigate fuel
! N 2 1
H-1851R Gas can, type vapor ignition hazards
F t Gri d CDW particlesint
orestry CantHook, 48” handle, LogRite brand rip and maneuver particies Into
Suppliers; N or equivalent cutting position, to enable safe cutting of 1
75093 q bulk density disks
Fore§try Log Stand adapter for cant hook, Temporarily elevate CDW partlcle off
Suppliers; N LogRite brand valent ground to enable safe cutting of bulk 1
75077 OgRite brandorequivalen density disks
Uniquely marked, muslin drawstring Carry cross-sectional disk samples or As
N bags, minimum 10” x 12" (size will vary | wedge subsamples needed
depending on log size)
N Field guide, regionalflorareference Identify downedlogs to functional group 1
guide and/or key (hardwood vs. softwood)
Amazon; Navigate to plots, or previouslysampled
0100078101 N GPSreceiver, recreational accuracy g . plots, orp y P 1
CDW particles
Tiger Reflector pin-pole kit;
Supplies; N inexpensive alternative item: 361941 Hold reflecti
! ctivet t 1
TS24700 Plastic Driveway Marker Red48” at claretlectivetarge
Amazon
Forestry
Suppliers; N Measuring tape, minimum 50m Map location of sampled logs 1
39945
Forestry
Suppliers; N Compass with mirror and declination Mao locati ¢ led| 1
37184, adjustment ap location of sampled logs
37036
N Crosscutsaw Collectlog cross-sectionsamples 1
N Crosscut saw leatherscabbard Protectcrosscut saw duringtransport 1

Consumable Items
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. Contain highly decayed cross-sectional As
N Bags, 25# kraft, 8# kraft, or plastic “disks” with nointernal structure needed
. As
N Numbered, red aluminum tags Tag downedlogs>10cm
needed
i >
N Aluminum nail Affix tagstologs>10cm As
needed
N Chainsaw bar and chain lubricant Lubricate chainsaw during operation 2 qts
N Chainsaw fuel, 1 gallon container Fuel chainsaw during operation 1
N Permanent marker Label sample 2
RD[05] N Coarse DownedWood field datasheet | Record sampling dataand metadata Varies
. Ensure bulk-density samplingdoes not .
N Per plotLIDS angle list occur on LIDS transects Varies
N Waterproof paper, Rite-in-the-Rainor | Material for makinglabels to record bulk 10+
equivalent density disk metadatain the field sheets
. Label I ith b d dabl
N Adhesive barcode labels (Type) laabeelssamp eswithbarcodereadable 1sheet
N CR123A Spare battery forlaser rangefinder 2
* Select adiameter tape size to bring to the field that will enable measuring all expected CDW sizes with one tape.
t Select the caliper size to bring to the field that will enable measuring all expected CDW sizes with one caliper
Table 22. Equipment list— Processing wood bulk-density samples in the lab (SOP E).
Supplier/ | Exact Quan-
Item No. | Brand | Description Purpose tity
Durable Items
i i i 1per
N 'V"*?"e data collection device (tabletor Collectand record datain the field. P
equivalent) team
N Dryingoven Dry samples 1-2
N Balance, 0.01 gaccuracy Weigh oven dried samples 1

Consumable Items
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Supplier/ | Exact Quan-
Item No. | Brand | Description Purpose tity
RD[05] N | DryingDatasheet Record dat As
rying Datashee ecorddata needed
RD[0O5 A
[05] N Lab Drymass Datasheet Record data >
needed
Contain dried sample while weighing; a
N Weigh boats, large metal bread pan will reduce static Varies
compared to plastic.
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APPENDIXF QUARANTINE COMPLIANCE
F.1 Summary of Quarantines by Site Affecting CDW Sampling

A summary of quarantines that affect CDW sampling is provided on a per site basis in this subsection.
Additional sub-sections below describe how each quarantine affects CDW sampling, and steps that must
be taken to ensure that NEON complies with quarantine regulations. Quarantine status for a given site
may change mid-season, and it is therefore imperative to monitor NEON’s problem tracking system for
mid-season updates.

Table 23. Summary of quarantines by site that affect Coarse Downed Wood sampling.

Domain | Site Quarantine Target(s) Requirements

e Movement of any Cornus spp. materialfrom GA to
FL is regulated by the state of Florida.

e NEON/BMI holds a letter of authorization for the

Dogwood Anthracnose collection and movement of this materialas part of

(Discula destructiva) the NEON collection activities.

e Authorization letter should be in-hand when Field
Science staff move woody materials from JERC to
the D03 DSF.

e Compliance Agreement from Kansas PPQ prior to
sampling. Check with Domain Managertoensure
necessary paperworkis valid and complete for the

D06 UKFS [Emerald Ash Borer (EAB) current sampling year prior to scheduling sampling.

e Schedule sampling during EAB non-flight period (1st
Nov to 1st March).

e Follow all guidance in Appendix 0

D03 JERC

e APHIS Compliance Agreement needed to move
coarse down wood material from D07 MLBSto DO7
DSF.

D07 MLBS Gypsy Moth o Agreementin-place; check with Domain Manager to

ensure necessary paperwork is valid and complete

for the current sampling year prior to scheduling
sampling.

F.2 Emerald Ash Borer Quarantine

The Emerald Ash Borer (EAB) quarantine applies to all NEON Coarse Downed Wood samples collectedin
a quarantined county that are then transportedto a non-quarantined county, or that pass through non-
guarantined counties, when samples are brought back to the Domain Lab.

Required Steps to Comply with EAB Quarantine:

1. Schedule sampling during the EAB non-flight seasononly (see Table 23).
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Upon returning to the field vehicle after sampling, all muslin-bagged CDW bulk density
samples must be double-bagged in large plastictrash bags.

= Knot each trashbag independently.

Upon arriving at the Domain Lab, once the trash bags are opened, all muslin bagged samples
must be placed directly into a 105 °C drying oven.

= Once trashbags are opened, no temporary storage of the muslin bagged samples is
allowed.

= Unopened trashbags maybe stored in the Domain Lab for up to 5 days.

Kill any beetles found inside the trash bags. Contact USDA if any dead specimens are
thought to be EAB.
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=

APPENDIXG BULKDENSITY SAMPLING TARGETS PERSITE

Bulk Density sampling is considered complete when the specified number of disks have been sampled
from each of the ‘decayClass x sizeCategory x taxonID’ (DST) combinations that cumulatively comprise
80% of the total number of logs counted during tally sampling. Per site rank abundance lists of DSTs are
provided in the TOS Sampling Support Library on the Field Science Sharepoint site.
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