FOREST INVENTORY AND ANALYSIS
NATIONAL CORE FIELD GUIDE

VOLUME I: FIELD DATA COLLECTION PROCEDURES FOR PHASE 2 PLOTS

Version 3.0 for West Texas and West Oklahoma

BASED ON
FOREST INVENTORY AND ANALYSIS
NATIONAL CORE FIELD GUIDE
VERSION 3.0

OCTOBER 2005

This field guide is subject to revision.
Responsibility of keeping this field guide updated resides
with the user. To determine the latest version, go to
http://srsfia2.fs.fed.us/data_acquisition/manual.shtml



SRS National Core Field Guide, Version 3.0 West
January, 2006

INTRODUGCTION. ...ttt ittt ettt ettt e st e s st et e se e e sa bt e e ek st e e b et e be e e aaE e e e aR bt e e abe e e aseeeabe e e nmbeeennneennneas 7
FIELD GUIDE LAY OUT ...ttt ittt ettt sttt ettt stttk se e st e e ss b e e e be e e ks e e sabe e e smn e e anbe e e nbeennbe e e nnneennneas 8
UNITS OF MEASURE ...ttt sttt e s e e s e e e n e e s n e e e n e e e snre e e e e nneeennnees 8
0.0 GENERAL DESCRIPTION .....uttiitiiitite ittt sn e s e s ne e s nnneesne e s nnne e sneeennneennes 9
O 1 B ] 1 | SR 11

O O B B 1V =L I 2 USSR 11

0.3  OWNERSHIP INFORMATION ... .ottt ettt et ettt et e e smee e e eaeeesmeeeesneeeemneeenees 12

0.4  LOCATING SAMPLE PLOTS ...ttt ettt e ettt et see e et e smee e e eneeeemeeeeneeeemeeeennes 17

0.5 COUNTY EDIT PROCEDURES .........ooiiiiiiiiiaiie ettt bbb nnee e e 20

1.0 PLOT LEVEL DAT A Lttt ettt ettt ettt e et e e sk bt e e ke e e e ke e e sabe e e sa b e e e nbe e e ebbeesbeeenbeeeens 23
(R 1 I PP 23

1.2 COUNTY Lttt ettt eh e et b e oo bt e bt e e et e e e b et e st e e e be e e sab e e e nnreene e e e 23

1.3 PLOT NUMBER ...ttt ettt b e ean e 23

(I S @ I I 0 S SR 24

1.5  PLOT NONSAMPLED REASON .....ooiiiiiiiiieeie ettt e se ettt e et eeseteeesneeesneeeenneeesnneeesneeeans 24

1.6 SUBPLOTS EXAMINED (Variable not collected in field)...........coooieieiiiiiiiieceie 25

(S A /| I ] N R 25

1.8 PREVIOUS PLOT NUMBER.......ooi ittt ettt te e saeeeseeeesnee e seeeeeneeeans 25

1.9  FIELD GUIDE VERSION ...ttt e sa e e eneeeante e e smteeaseeesmneeesnneeanneeans 25
1.10 CURRENT DATE ...ttt ettt h e bttt et e e eab e e e be e e sae e e sbe e e snbeeenneean 25
1101 Y B AR bbbt b e bttt e s be et ebeeenreas 25
1.10.2  IMIONTH Lttt h e ket e sh bt e et e e e b e e e st et e be e e sabe e e beeesabeeenteas 25
1.00.3 DAY bbbt e bt e e an e e s 26

1.1 DECLINATION (CORE OPTIONAL) ..ottt ettt 26
1.12 HORIZONTAL DISTANCE TO IMPROVED ROAD .......coooiiiiiieiiieeiece et 26
1.13 WATER ON PLOT ...ttt ettt sttt e e st e e s e e e e et e e e eeesmte e e enteeeneeeaneeeanneeeanneeennes 26
1.15 CREW TYPE ...ttt ettt ettt e e et e e et e e e teeeaaeeesmteeeaneeesnneeaseeeanneeeaneeeanneans 27
1.16 L] ST 0o oo |1 T=1 (TS 27
1.16.1  GPS Unit Settings, Datum, and COORDINATE SYSTEM ......ccccoiiiiiiiiiiieee e 27
1.16.2  ColleCting REAAINGS ......ooiiiiiiie e e e e 27
(ISR T €1 T U 1 SRR 28
1.16.4  GPS SERIAL NUMBER ...ttt 28
1.16.5  GPS DATUNM ...ttt ettt bttt e s b et st e e e be e e aabe e e beeenans 28
1.16.6  COORDINATE SYSTEM ...ttt 28
1467 LAbtUAE .ot 28

L L T 1] oo 1 (0 o [T PRSP PRPRRN 29
1.16.9  UTIM ZONE ...ttt ettt ettt et e e en e e e ss e e e saeeeete e e amteeeeneeeaneeeeanneeanneeennes 29
1.16.10 EASTING (X) UTIM ... ittt ettt e et e et et e e st e e s ee e e snteeeseeesnneesnnneeeneeeenees 29
1.16.11 NORTHING (Y) UTM L.ttt ettt sttt et e e st e e sneeesmte e e sneeeenneeenees 29
1.16.12 Correction For "Offset" LOCAtION ..........ooiiiiiiiiiiiie s 30
1.16.13 AZIMUTH TO PLOT CENTER ...ttt 30
1.16.14 DISTANCE TO PLOT CENTER...... ettt 30
1.16.15 GPS ELEVATION ..ottt ettt e be e e s be e e 30
1.16.16 GPS ERROR.....ciii et bttt ra e b e be et e e e e 30
1.16.17 NUMBER OF READINGS.......cooiiiiitiiiiit ittt sbbe e be e 31
1.16.18 GPS FILENAME (CORE OPTIONAL) ..ottt 31

1.17 MACROPLOT BREAKPOINT DIAMETER (CORE OPTIONAL)......cccociiiiiiiiiieniece e 31
1.18 PLOT-LEVEL NOTES ...ttt ettt ennnne e 31
1.25 CRUISER NUMBER........coo ittt ettt et e s e emee e e snneeenneeeeneeas 31
1.26 ASSISTANT CRUISER NUMBER(S).. . cteiutieiiiieriee et e e e 31
1.33 PLOT ACCESSIBILITY ...t ie ettt e et et e e e e s e e smeeeesmseesneeesneeesneeeanneeans 31

2.0 CONDITION CLASS ...ttt ettt ettt et e ettt st e e et e e sttt e e be e e smbeeanbeeeaseeeabeeesmseeanbeeesnbeeeaseesnneaans 33
2.1 DETERMINATION OF CONDITION CLASS. ... . it es 33
211 Step 1: Delineate the plot area by CONDITION CLASS STATUS ......cccoeviiiiieeiiieeeeee 33

21.2 Step 2: Further subdivide Accessible Forest Land by 6 delineation variables ................ 33

2.2 CONDITION CLASS STATUS DEFINITIONS ......coiiiiiiieiiii et 33



SRS National Core Field Guide, Version 3.0 West
January, 2006

2.3 CONDITION CLASS ATTRIBUTES ...t s 36
2.4 DELINEATING CONDITION CLASSES DIFFERING IN CONDITION CLASS STATUS: ...... 36
241 CONDITION CLASS NUMBER ...ttt 39
242 CONDITION CLASS STATUS ... 39
243 CONDITION NONSAMPLED REASON ..ot 39
2.5 DELINEATING CONDITION CLASSES WITHIN ACCESSIBLE FOREST LAND:................. 40
2.5.1 RESERVED STATUS ... 42
252 OWNER GROUP ... 43
253 FOREST TYPE ..ottt 43
254 STAND SIZE CLASS ... .ottt 43
255 REGENERATION STATUS ...ttt e 44
256 TREE DENSITY L. 45
ANCILLARY (NON-DELINEATING) VARIABLES ..o 45
257 OWNER CLASS ...ttt s e s e e s e e e e e e s neeea 45
258 PRIVATE OWNER INDUSTRIAL STATUS ...t e 46
259 ARTIFICIAL REGENERATION SPECIES .......oooiiie et 46
2510 STAND AGE ... e 47
2511 DISTURBANGCE 1 ..o e 48
2512 DISTURBANCE YEAR 1 Lo 49
2513  DISTURBANCE 2 ...ttt et nne e 49
2514 DISTURBANCE YEAR 2 .. .ottt 49
2515  DISTURBANCE 3 ...ttt sttt ettt st st neesre e 49
2516 DISTURBANCE YEAR 3 ... 49
2517 TREATMENT T et s 49
2518 TREATMENT YEAR T o e 50
2519  TREATMENT 2 ..ttt e e e e s r e e s 50
2520 TREATMENT YEAR 2 ..ottt 50
2521 TREATMENT 3 e et e e e e e e s e e s r e e s e s 50
2522 TREATMENT YEAR 3 .. e 50
2.5.23 PHYSIOGRAPHIC CLASS ... e s 50
2525 PRESENT LAND USE ... 52
2.5.30  SITE CLASS ...ttt ettt s e s e et n et s e e e 53
3.0  SUBPLOT INFORMATION ... .ottt s 55
3.1 SUBPLOT NUMBER ... .o 55
3.2  SUBPLOT/MACROPLOT STATUS ... 55
3.3 SUBPLOT NONSAMPLED REASON ........cooiiiiiiiiii e 55
3.4 SUBPLOT CENTER CONDITION ......oiiiiiii e 56
3.5 MICROPLOT CENTER CONDITION.......coiiiiiiiie e e 56
3.6 SUBPLOT SLOPE ...ttt st s e e e 56
3.7 SUBPLOT ASPECT ... e s 57
3.8 SNOW/WATER DEPTH......c e e s 57
3.9 SUBPLOT/MACROPLOT CONDITION LIST (CORE OPTIONAL) .....oooiiiiiiiiiiiecee e 58
4.0 BOUNDARY REFERENCES...........coiiiiii e s 59
4.1 REFERENCE PROCEDURE ........ocoi ittt 59
4.2 BOUNDARY DATA Lttt ettt b e st e bt et e e e e e saeesaeeseeesneeneas 61
4.2.1 SUBPLOT NUMBER...... .o 61
422 PLOT TYPE .o 61
423 BOUNDARY CHANGE ..o e e e 61
424 CONTRASTING CONDITION. ...t 61
4.2.5 LEFT AZIMUTH ...t s 61
4.2.6 CORNER AZIMUTH. ...ttt e e snee e 62
427 CORNER DISTANGCE ... e 62
428 RIGHT AZIMUTH ... e 62
5.0 TREE AND SAPLING DATA ..o s s 63
5.1 SUBPLOT NUMBER..... ..ottt 64
52 TREE RECORD NUMBER .......coiiiiiiiiiecie ettt 64
5.3 CONDITION CLASS NUMBER........cooiiiiieiie e 64
5.4 AZIMUTH L. e 65
55 HORIZONTAL DISTANGCGE ... ..o 65



SRS National Core Field Guide, Version 3.0 West
January, 2006

5.6 PREVIOUS TREE STATUS ... .ottt eee ettt et e te et ste e s tee e snteeennaeesnseesneeesnseeennes 66
5.7  PRESENT TREE STATUS ..ottt ettt ettt e nne e e snee e e nee e snteeennes 66
5.7.1 RECONCILE ... .ottt et e e e e et e e e e et e e e e e br e e e e snre e e e enreeeeenreas 66
5.7.2 STANDING DEAD.......ttiiee ittt e et e e et e e e e et e e e s st e e e e s sbeeeessbaeeeesasseeaeaans 66
5.7.3 MORTALITY (CORE OPTIONAL) ...ttt ittt 66
TR S S | = 01 s SRS 66
5.9 DIAMETER . ....coi ittt e e e et e e e e et e e e e e s e e e e s aste e e e e s beeeeeanteeeeeanranaeeanteeeenees 66
5.9.1 PREVIOUS DIAMETER AT BREAST HEIGHT ....occoiiiieeee e 67
5.9.2 DIAMETER AT BREAST HEIGHT (DBH)....oooiiiiieiiie ettt 67
5.9.3 PREVIOUS DIAMETER AT ROOT COLLAR ....oootiiecee ettt 71
5.94 DIAMETER AT ROOT COLLAR (DRC)..cciitiieiiiieciiee ettt 71
5.9.4.1 DRC STEM DIAMETER .......ooii ittt ettt ettt e et ste e e saaeesneeeetaeesnseeenneeas 73
5.9.4.2 DRC STEM STATUS ...ttt ettt sttt et e e st e e ssteesbeeesnteeeseeesseeeenseeeaneens 73
5.10 PAST NUMBER OF STEMS ...ttt e s ntee e e e aree e e e 73
5.11 CURRENT NUMBER OF STEMS ...ttt 73
5.12 DIAMETER CHECK ......eeiiiiiiie ettt ettt e e e et e e e et e e e e enbae e e e ennreaeeennnes 73
5.13 ROTTEN/MISSING CULL ....cuviiieiiiiiie ettt et e e ae e e snsae e e s ennae e e e ennneeeeenneas 74
5.14 TOTAL LENGTH ..ottt ettt e e st e e e st e e e e snts e e e s sntbeeeesnsaeeeeaaneaeaeanns 74
5.15 ACTUAL LENGTH ...ttt ettt e e sttt e e e st e e e e sbbe e e e snteeeeaantaeeesansaeaenns 74
5.16 LENGTH METHOD .....ooiiiiiiecie ettt ettt et e e e st e e sabeeeteeessseesbaeesnneeans 75
5.17 CROWN CLASS ...ttt ettt et e et e et e e st e e e eab e e s ateeeasseesbaeessseesnseeeanbeeenneeas 75
5.18 UNCOMPACTED LIVE CROWN RATIO ..ottt 76
5.19 COMPACTED CROWN RATIO .. .eiiiiiieeee ettt st e e ssae et eesnneesnaeennneas 77
5.20 LTSI B L= 11T o [T PR 80
5.20.1 DAMAGE LOCATION 1 (CORE OPTIONAL) ....ccctitiiiteeiee e 80
5.20.2 DAMAGE TYPE 1 (CORE OPTIONAL) ... .uutiiiiiiie ettt 80
5.20.3 DAMAGE SEVERITY 1 (CORE OPTIONAL) ....oviiiiitiiie ettt 80
5.20.4 DAMAGE LOCATION 2 (CORE OPTIONAL) .....uttiiiitiiee ettt 80
5.20.5 DAMAGE TYPE 2 (CORE OPTIONAL) ... .ottt ettt 80
5.20.6 DAMAGE SEVERITY 2 (CORE OPTIONAL) ..ottt 80
5.21 CAUSE OF DEATH ..ottt ettt ettt e e ettt e e e e st e e e e st e e e e enbee e e e entaeaeeeneeeeennnnes 80
5.22 MORTALITY YEAR (CORE OPTIONAL) .....vtiiitite ittt ettt e 80
5.23 DECAY CLASS ...ttt ettt ettt e e et e et e e e bt e e st e e e aeeesabeeessbeesaseeeesseesbaeesnseeaneaeas 80
5.24 LENGTH TO DIAMETER MEASUREMENT POINT (CORE OPTIONAL)......ccccccvveiieeniennne 80
5.25 ROUGH CULL (CORE OPTIONAL) ...coiitititieeetite et eieeeiee e sieeesteeesneeessnaeesseeensaeesreeesnaeeans 81
5.26 MISTLETOE CLASS (CORE OPTIONAL) ....oiiitiiiititecieeeiee e seeesieeesiteeesieeesaeeeneeeesneeeennaeenns 81
5.27 TREE NOTES . ...ttt et e e et e e e et e e e e et e e e e e bb e e e e ebteeeeeateeesensreeeeannes 81
5.30 ENTRY NUMBER. ...ttt ettt e st e e st e e e st e e e e s eana e e e s ennaeeesennneeas 81
5.34 TREE CLASS ...ttt ettt ettt e e e ettt e e e ettt e e e et e e e e e et e e e e e sabaeeeeaateaeeanteeeeannes 81
6.0  SEEDLING DAT A ittt et e et e e e et e e e sttt e e e et be e e e e et be e e e s aabeeeeeanbaeeeeantaeeeaaeeeeanres 83
6.1 SUBPLOT NUMBER........ccii ittt ettt ettt e et e e e et e e e e ssteea e s anbae e e e esaeeesennaeaeeannes 83
B.2  SPECIES ... ..ot e e e e e e e b —e e e et re e e e e rre e e e aanreeeeanreeaeenres 83
6.3  CONDITION CLASS NUMBER.........ccotiiitiiiiee ettt ettt bee e snbeeenns 83
6.4  SEEDLING COUNT ...ttt ettt ettt s e st e e st e e st e e e bae e snbeeesaseesnseasnsaeesnseennseas 83
7.0  SITE TREE INFORMATION ....oiiitiiictie sttt ettt e st s e e st e e s te e et e e s ta e e saaeeanteaessbeeenreeensneans 85
7.1  SITETREE SELECTION .....oiiiiiiiite sttt ettt e et ee e stee e st e e sate e steeannaeesnteeesneeesnseeeaneeesnseeenes 85
7.2  SITE TREE DATA VARIABLES . .....cc oottt ettt sste e nee e s e e 85
7.21 CONDITION CLASS LIST oiiiiiieeiie ettt ettt tee e e et e snte e e sneeesnseesnnaeesnreeeanneeans 85
7.2.2 SPECIES . ... . oottt — e e e e e e e e a e e e e e a e e e e e areaeearreaeeaanes 85
7.2.3 DIAMETER ...ttt ettt ettt e e et e e e et e e e e eata e e e e eanb e e e e e nbeeaeennraeeeenns 85
724 SITE TREE LENGTH ....ooiiiiiie ettt ettt e e et e e e e sabe e e e s sntaeeaeaaes 86
7.2.5 TREE AGE AT DIAMETER.......oiiiiiie ittt e et snne e e s e e s annaeeean 86
7.2.6 SITE TREE NOTES ... .ottt ettt e e st e e e st e e e s st e e e s entaeaessnsaeeeeanes 86
7.2.7 SUBPLOT NUMBER (CORE OPTIONAL) ....ooiitiieitie ettt 86
7.2.8 AZIMUTH (CORE OPTIONAL) ...ttt ettt ettt ettt e taeesbeeeennees 86
7.2.9 HORIZONTAL DISTANCE (CORE OPTIONAL) .....ooitiiiiiieeiie ettt 87
7 T S 1 I = O S 1 SRR 87
N 1 ] ST 89
Appendix 1. State and County, Parish, or Borough FIPS Codes..........ccccoviiiiiiiiiiieiiiiiciieeeeee e 91

4



SRS National Core Field Guide, Version 3.0 West
January, 2006

AppendiX 2. FIA FOrest TYPE COUES ....coocoiiiiiiiiiiiie ettt e e e e e e e e e e e et re e e e e e e e anenneees 97
Appendix 4. Site Tree Selection Criteria and Species List..........ccccovviiiiiiiiiiiiiieee e 119
Appendix 5. Cubic and Board FOOt Cull ProCedures.............coouiiiiiiiiiiiie e 131
Appendix 6. Determination of Stocking Values for Land Use Classification.............cccccccvniiinienn. 134
APPENAIX 7. GIOSSAIY ...eeiiieiiiee ittt ettt e e ettt e e e aabe e e e e sabe e e e e snbeeeeesbbeeeesteeeeeanbeeeaeans 141
Appendix 8. Tolerance / MQO / Value / Units Table ..........coooo e 145
SUPPLEMENT C: DATA RECORDER INSTRUCTIONS ......uutiiiiiitiie ittt 149



SRS National Core Field Guide, Version 3.0 West
January, 2006



SRS National Core Field Guide, Version 3.0 West
January, 2006

FOREST INVENTORY AND ANALYSIS
NATIONAL CORE FIELD GUIDE

VOLUME I: FIELD DATA COLLECTION PROCEDURES FOR PHASE 2 PLOTS

Version 3.0

Version History:

1.
1.
1.
1.
1.
1.
1.
2

3.0

1

2
3
4.
5:
6.
7
0

March 1999 (first version implemented, Maine, 1999)

August 1999

September 1999 (revised from Bangor, ME Data Acquisition Band meeting, Aug 1999)
February 2000 (revised from Charleston, SC Data Acquisition Band meeting, Dec 1999)
January 2001 (revised from Portland, OR Data Acquisition Band meeting, Sept 2000)

March 2002 (revised from Tucson, AZ Joint Band meeting, Jan 2002)

February 2003 (revised from Charleston, SC Joint Band Meeting, Feb 2003)

April 2003 (revised from Atlantic City, NJ, Data Acquisition Band Meeting, Mar 2003)

October 2003 (revised from Anchorage, AK, Data Acquisition Band Meeting, Aug. 2003)
January 2004 (revised from Data Acquisition Band conference calls with FIA Management Team
Approval)

August 2004 (revised from Asheville, NC, Data Acquisition Band Meeting, Aug. 2004)

October 2005 (revised from change management process, change proposals approved by FIA
Management Team, from Asheville, NC, Data Acquisition Meeting, Aug. 2004, and from Las
Vegas, NV, Data Acquisition Meeting, Mar. 2005)
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use.

INTRODUCTION

This document describes the standards, codes, methods, and definitions for Forest Inventory and
Analysis (FIA) field data items. The objective is to describe CORE FIA field procedures that are
consistent and uniform across all FIA units. This CORE is the framework for regional FIA
programs; individual programs may add variables, but may not change the CORE
requirements. Unless otherwise noted, the items in this field guide are considered CORE, that
is, the information will be collected by all FIA Units as specified. Items or codes specified as
CORE OPTIONAL are not required by individual units; however, if the item is collected or coded,
it will be done as specified in this field guide. It is expected that on average all items in Volume |
can be measured by a two-person field crew in less than one day, including travel time to and
from the plot.

This document also describes additional regional standards, methods, and definitions for the
southern FIA unit. This serves to enhance the National CORE, not change it. All regional items
and clarifying text are shaded in the same manner as this paragraph.

Variables or codes not collected in the field by the Southern Research Station will appear as light
gray text when printed ( ).

The FIA program is in transition, changing in response to legislation and new customer demands.
One of these demands is for increased consistency, which this field guide begins to address.
Another change was the merger of the FIA program with the field plot component of the Forest
Health Monitoring (FHM) program’s Detection Monitoring. A systematic grid was established that
includes some, but not all former FIA plots. This grid contains the Phase 2 plots, the annual
survey plots that are designed for measurement on a rotation such that a portion of the plots are
measured each year. The rotation length varies by region. The former FHM Detection
Monitoring field plots are the Phase 3 plots, a subset of the Phase 2 plots. The same basic plot
and sampling designs are used on all the plots.

The focus of Volume | is on data that are collected in the field on all Phase 2 plots in the FIA
sample. The methods in Volume | are also used on Phase 3 plots except when specifically noted
otherwise in the methods text. Volume Il of the series describes an additional, expanded suite of
data collected on the Phase 3 subset of plots. Volume Il contains methods for the following
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indicators: ozone bioindicator plants; lichen communities; soils (physical and chemical
characteristics); crown condition; vegetation diversity and structure; and down woody material.
Volume Il of the series (in preparation) will document the office procedures including data
elements measured in the office, data from other sources that are merged into the FIA database,
and CORE compilation and analysis algorithms. When complete, the three-volume set will
describe the CORE FIA program field data, all of which are measured consistently across the
country.

FIELD GUIDE LAYOUT
Each section of the field guide corresponds to one of the following sections:

General Description
Plot

Condition

Subplot

Boundary

Tree Measurements
Seedling

Site Tree

NOoO OB WN-O0O

Each section begins with a general overview of the data elements collected at that level and
background necessary to prepare field crews for data collection. Descriptions of data elements
follow in this format:

DATA ELEMENT NAME -- <brief variable description>

When collected: <when data element is recorded>
Field width: <X digits>

Tolerance: <range of measurement that is acceptable>
MQO: <measurement quality objective>

Values: <legal values for coded variables>

Data elements, descriptions of when to collect the data elements, field width, tolerances, MQO’s,
and values, apply to both Phase 2 plots (formerly called FIA plots) and Phase 3 plots (formerly
called FHM Detection Monitoring plots) unless specifically noted. Field width designates the
number of columns (or spaces) needed to properly record the data element.

Tolerances may be stated in +/- terms or number of classes for ordered categorical data
elements (e.g., +/- 2 classes); in absolute terms for some continuous variables (e.g., +/- 0.2
inches); or in terms of percent of the value of the data element (e.g., +/- 10 percent of the value).
For some data elements, no errors are tolerated (e.g., PLOT NUMBER).

MQO'’s state the percentage of time when the collected data are required to be within tolerance.
Percentage of time within tolerance is generally expressed as "at least X percent of the time,"
meaning that crews are expected to be within tolerance at least X percent of the time.

PLOT NOTES will be available on every PDR screen for ease in recording notes.

UNITS OF MEASURE
The field guide will use ENGLISH units as the measurement system.

Plot Dimensions:

Macroplot:
Radius = 58.9 feet
Area = 10,899 square feet or 0.25 acre (ac) or 1/4 acre
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Subplot:

Radius = 24.0 feet

Area = 1,809.56 square feet or approximately 0.04 acre or approximately 1/24 acre
Microplot:

Radius = 6.8 feet

Area = 145.27 square feet or approximately 0.003 acre or approximately 1/300 acre
Annular plot:

Radius = from 24.0 feet to 58.9 feet

Area = 9088.4 square feet or approximately 0.21 acre or 5/24 acre

The distance between subplot centers is 120.0 feet horizontal.
The minimum area needed to qualify as accessible forest land is 1.0 acre.
The minimum width to qualify as accessible forest land is 120.0 ft

Tree Limiting Dimensions:

breast height 4.5 ft
stump height 1.0 ft
merchantable top 4.0in DOB
merchantable top for woodland 1.5in DOB
minimum conifer seedling length 0.5ft
minimum hardwood seedling length 1.0 ft
seedling/sapling DBH/DRC break 1.0in DOB
sapling/tree DBH/DRC break 5.0in DOB
GENERAL DESCRIPTION

The CORE field plot consists of four subplots approximately 1/24 acre in size with a radius of 24.0
feet. The center subplot is subplot 1. Subplots 2, 3, and 4 are located 120.0 feet horizontal (+/- 7
feet) at azimuths of 360, 120, and 240 degrees, respectively, from the center of subplot 1 (see
Figure 1). Throughout this field guide, the use of the word ‘plot’ refers to the entire set of four
subplots. ‘Plot center’ is defined as the center of subplot 1. As a CORE OPTION, the field plot
may also include macroplots that are % acre in size with a radius of 58.9 feet; each macroplot
center coincides with the subplot’s center. Macroplots are numbered in the same way as
subplots.

If the macroplots are not installed, the subplots are used to collect data on trees with a diameter
(at breast height, DBH, or at root collar, DRC) of 5.0 inches or greater. If the macroplots are
installed, then subplots are used to collect data on trees from a diameter 5.0 inches to the
breakpoint diameter and the macroplot is used to collect data on trees with diameter greater than
the breakpoint diameter.

Each subplot contains a microplot of approximately 1/300 acre in size with a radius of 6.8 feet.
The center of the microplot is offset 90 degrees and 12.0 feet horizontal (+/- 1 foot) from each
subplot center. Microplots are numbered in the same way as subplots. Microplots are used to
select and collect data on saplings (DBH/DRC of 1.0 inch through 4.9 inches) and seedlings
[DBH/DRC less than 1.0 inch in diameter and greater than 0.5 foot in length (conifers) or greater
than 1.0 foot in length (hardwoods)]. Longleaf pine must be at least 0.5 inches at the root collar.
Planted seedlings must meet the same size requirements listed above.

As a CORE OPTION for a Phase 2 plot that is not part of the Phase 3 subset, data for one or
more of the Phase 3 indicators may be collected on the plot. If a region exercises the option to
collect one or more Phase 3 indicator(s) on a Phase 2 only plot, the entire suite of measurements
for the particular indicator(s) described in the appropriate chapter must be collected for the data
for that indicator to be core optional.

Each unit may choose which Phase 3 indicators to collect as core optional on a Phase 2 plot that
is not a Phase 3 plot. They may choose no indicators, all indicators or a subset. If they choose
to collect data for a Phase 3 indicator, all the procedures for the indicator must be followed for
that indicator to be considered core optional (data in National NIMS). If a subset of
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measurements for an indicator are collected, that is considered a regional enhancement and the
data will be in the regional database.

Macroplots may be used to provide a better sample of rare population elements, such as very
large trees.

The annular plot may be used for destructive sampling; for example soil samples. Also the term
annular plot will be used for instructions in the field guide, for example, instructions on numbering
trees when the macroplots are installed.

Data are collected on field plots at the following levels:

Plot Data that describe the entire cluster of four subplots.
Subplot Data that describe a single subplot of a cluster.

Condition Class A discrete combination of landscape attributes that describe the
environment on all or part of the plot. These attributes include
CONDITION CLASS STATUS, RESERVED STATUS, OWNER GROUP,
FOREST TYPE, STAND SIZE CLASS, REGENERATION STATUS, and
TREE DENSITY.

Boundary An approximate description of the demarcation line between two condition
classes that occur on a single subplot, microplot, or macroplot. There is no
boundary recorded when the demarcation occurs beyond the fixed radius
plots.

Tree Data describing saplings with a diameter 1.0 inch through 4.9 inches, and
trees with diameter greater than or equal to 5.0 inches

Seedling Data describing trees with a diameter less than 1.0 inch and greater than
or equal to 0.5 foot in length (conifers) or greater than or equal to 1.0 foot
in length (hardwoods). Longleaf pine must be at least 0.5 in at the root
collar. Planted seedlings must meet the same size requirements as listed

above.
Site Tree Data describing site index trees.
Subplot: \
24 .0 ft radius \ Macroplot:
le—— 58.9 ft radius
1
] \ /
Azimuth 1-2 = 360° y
Azimuth1-3=120° ~~_|_-~
Azimuth 1-4 = 240° e SN
4 N Distance between
i A subplot centers is
120.0 ft horizontal

\ 7~ Microplot: \ ’

" . 6.8 ft radius center ,
S~ =" is 12.0 ft horizontal S~
@ 90° azimuth from
the subplot center.

Figure 1. FIA Phase 2 plot diagram. See individual Phase 3 chapters for Phase 3 plot figures.
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PLOT SETUP

Plots will be established according to the regional guidelines of each FIA unit. Mark each subplot
and microplot center with a wire pin. Bend the subplot center pin in a “horseshoe” shape. Bend
the microplot pin in a “pigtail” shape. Place pins at all subplot and microplot centers that contain
an accessible forest condition, even if there is no tally on the subplot or microplot. When the crew
cannot occupy the plot center because safety hazards exist, or the plot center is inaccessible or
out of the sample, the crew should check the other subplots. If any subplot centers can be
occupied and are in the sample, the subplots that can be occupied should be established and
sampled following normal procedures. When a subplot center or microplot center cannot be
occupied, no data will be collected from that subplot or microplot; instead, the entire
subplot or microplot should be classified according to the condition preventing
occupancy (i.e. census water, denied access, hazardous, etc.).

The following table provided can assist in locating subplot 2-4 from a subplot other than subplot 1.

Subplot Numbers Azimuth Backsight Distance

From To degrees feet
2 3 150 330 207.8
2 4 210 030 207.8
3 4 270 090 207.8

If a subplot was installed incorrectly at the previous visit, the current crew should remeasure the
subplot in its present location and contact the field supervisor. In cases where individual subplots
are lost (cannot be relocated), use the following procedures:
e assign the appropriate present CONDITION CLASS STATUS Code(s) to the new
subplot (usually CONDITION CLASS STATUS =1 or 2)
e assign TREE STATUS = 0 to all downloaded trees (i.e., incorrectly tallied at the
previous survey)
e assign RECONCILE codes 3 or 4 (i.e., missed live or missed dead) to all trees on the
new subplot.
e assign the next TREE RECORD NUMBER.

PLOT INTEGRITY

Each FIA unit is responsible for minimizing damage to current or prospective sample trees and for
specifying how these trees are monumented for remeasurement. The following field procedures
are permitted:

e Scribing and nailing tags on witness trees so that subplot centers can be relocated.

e Boring trees for age on subplots and macroplots to determine tree age, site index, stand
age, or for other reasons.

¢ Nailing and tagging trees on microplots, subplots, and macroplots so that these trees can
be identified and relocated efficiently and positively at times of remeasurement.

¢ Nailing, scribing, or painting microplot, subplot, and macroplot trees so that the point of
diameter measurement can be accurately relocated and remeasured.

All other potentially damaging procedures that may erode subplot integrity are prohibited.
The following practices are specifically prohibited:

¢ Boring and scribing some specific tree species that are known to be negatively affected
(i.e., the initiation of infection or callusing).

e Chopping vines from tally trees. When possible, vines should be pried off trunks to

enable accurate measurement. If this is not possible, alternative tools (calipers, biltmore
sticks) should be used.

11



0.3

SRS National Core Field Guide, Version 3.0 West
January, 2006

OWNERSHIP INFORMATION

Ownership information is recorded on all accessible forest land conditions. Prior to actual
fieldwork in a county, ownership data is collected from county courthouse records. It is important
to gather as much information as possible on the initial visit to the courthouse to avoid a return
visit while the fieldwork is occurring.

NOTE: If the ownership has changed either from or to National Forest, the state coordinator or
field supervisor must be notified.

SURVEY SYSTEMS

There are two primary boundary surveys: metes-and-bounds and Public Land Survey (PLS).
The metes-and-bounds method uses map and parcel whereas the PLS uses section, township,
and range to describe boundaries. Field crews should become familiar with the method used in
the state.

INITIAL COUNTY OVERVIEW

Review the county materials to determine which plots were forested on the previous survey.

Also, determine if any of the plots were recorded as idle farmland, which may have reverted since
the last inventory. In addition, examine the aerial photographs/imagery to determine other plot
locations that may have reverted and/or partially sample forest land. Be sure to collect ownership
information on these plots. Owner data is not required on nonforest plots.

COUNTY RECORDS

Record keeping systems varies both between and within states. Some counties are highly
computerized, while some rely totally on paper. Some counties have up-to-date information,
while others are outdated. It is always advisable to ask for help from courthouse employees.
They are there to help the public and are generally eager to assist people. They can also be
invaluable sources of information for local forest industries.

GENERAL OWNERSHIP PROCEDURES:

1. Determine if the plot location samples forest land. Keep in mind the plot layout. One or more
of the subplots may sample forest land. This is where preliminary work is beneficial.

2. Locate the plot location on county courthouse tax maps using the aerial photograph. When
available, rely primarily on the old photograph to locate the plot on the county tax maps. Also
use the plot sketch from the previous survey. It may show distinguishing physical
characteristics that may help delineate the ownership boundaries. If there is more than one
parcel in the vicinity of the plot, record information for each possible parcel. The adjacent
tract may be in another owner category or may help you gain access to the plot.

3. Record the name, address, and owner class for the owner of each parcel. Cross check the
owner with the past survey to verify an actual ownership change or if either the current or
previous assignment was in error.

4. Determine the total acreage of each parcel and the number of forest acres, if required.
Woodland acres are broken out of the total acreage in some states and can be used to
determine percent forest. In other states, however, pine plantations are included in the
agriculture category. In these cases, use the aerial photograph/imagery and the field visit to
estimate the percent forest of the tract. Field check the percent forest information when the
plot appears to have been planted, naturally reverted, or land cleared.

5. Record all pertinent ownership information on the “Forest Land Ownership Classification”
sheets and the “Sample Location Reference Page.” In addition, the ownership information
must also be recorded in the data recorder program. The following provides instruction on
entering the ownership data in the National Tally Program (NaTally).
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OWNERSHIP DATA ENTRY

The ownership data entry function of the National Tally Program (NaTally) will be used to enter
ownership information for all forested conditions on a plot. That data collected is no different than
what cruisers have previously collected in the County Courthouse. Cruisers are still expected to
collect the ownership information on paper at the courthouse. This required data will then be
entered via NaTally and transmitted with the plot information. The plot will not pass the final edit
unless the ownership data entry function is completed.

UNDERSTANDING THE OWNERSHIP DATA ENTRY WINDOW

The Ownership Data Entry window is comprised of four major sections. The first two are the
keyboard and numeric keypad. Both are the same as in the NaTally plot entry program. The two
new sections are the Condition Grid at the top of the window and the Address Information Grid
located in the middle of the window.

-.an:rshpﬂntaEntrr o =10 x|
: Nﬂbmr q;:! Elln:rr;r Curud:]m 'f':nran;f %nmu ﬂfd'igg_ﬂ
1 2004 [ 01 00001 |45 [Privete® 0 Jé::m'““
]2 Jeons [ o1 ooonz | 11 =50 . (—J
cgmp“yl,
Address Line 1:|
Address Line 2:|
Notes Address Line 3:[
Country: | Z| State: [_j
City: | ZIP Code:[
Phone 1: | Phone 2: |
Map Description: |
owner (R 1]2|3]4]s|6|7]|e]s]ofc|n].]
S Y I 1 Y I A
CLOSE e faf ] o] nfi]w]]-] -
— | s T[] el o]l a[ a5 mﬁm
Space | m

ENTERING OWNERSHIP INFORMATION
To begin entering ownership information, open the plot in NaTally.

Select “Enter Ownership Data” from the ‘File’ dropdown menu. This will open the Ownership
Data entry form.

iw. Forest P2 plot 51 04 1 023 0325 started on 20050112, by Cruiser 888, ¥ersion 2.2e

File Tools Options Edits  Subplot #/0o Taly  PlotMokes  Commit Help

Enter Cwnership Daka

[

_ i Current Date o
Prink Data @ -E
Database k 5 g g é =

2 < B2 5|3

Exit Plak Entry = - = | = .@

- 5| 3 S| &|=x| 8| 2|2
] e = | ol olol|l ol
112K 113 114 | 115 (119 (120 121R
E | EXEX | XX | XN | X | X [MXXH

p(1 |2005 |01 |11 |1 |1 [184 El
State: b1 Plot: 0325
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Enter the condition information one Owner Class at a time into the Condition Grid.

Required Fields:
Owner Year: The year in which the ownership information was collected.
Owner Month: The month in which the ownership information was collected.
Condition List: List of conditions owned by owner X.
Owner Class: Variable that classifies land into fine categories of ownership.
Owner ID: Delineation of owner class code.

Note: When Owner Class 45 (individual) is entered, the Owner ID is filled Private. When Owner
Class other than 45 is entered a selection must be made from the dropdown menu for Owner ID.

Data Entry ; -0l x|
Owrer | Dwner | Owner  |Condition | Dwner Enter |«
Mumber | “rear b anith Lizt Clazs By Addres :‘
1 2004 m gooo | 45 |Frivate [
2 2 2004 m goooz | 1 o RS
c ) | Cither ot already listed
ompany- WASHINGTON - George Washingtan NF
Address Line 1;| JEFFERZOMN - Jeftersan NF

Select the ‘Enter Address’ check box to access the Address Information Grid for that condition.
Enter data into the Address Information Grid

Once the ‘Enter Address’ check box is selected, the cursor will jump to the Company or Name
box depending on which owner class is selected.

To move around the Address Information Grid:

Use the Up and Down arrows to tab between cells
Use the Left and Right arrow to move within cells

With Owner Class 45 selected:
First Name: The owner's first name. This line should include all information about the
owner's name except the last name of the last ownership record listed and any suffixes
attached to the last name of the last ownership record.
Last Name: The owner's last name. This field should contain the last name of the last
person listed as the ownership of record and any additional suffixes that are included with
that person's name.

If an Owner Class selected is other than 45 the Company will need to be filled in.

Company: Company or agency. The company, government, government agency, or
other organization that is the ownership of record (i.e., is recorded in the tax office).

Regardless of Owner Class, the following information will need to be recorded.

Address Line 1: The first line of the owner's address. This line can contain a person's
name if the address is "in care of" (c/0), "attention to" (attn:) or a similar situation.

Note: If a company name is entered and there is contact information for an individual within a
company, then enter that person’s name into Address Line 1.

Address Line 2: The second line of the owner’s address.
Address Line 3: The third line of the owner’s address.
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If no information exists for Address Lines 2 or 3, skip these sections and move to Country and
State.

Country: The country of the owner’s address. USA is the default country; other countries
can be selected from the dropdown menu if appropriate. Province and Country are
required only for owners who reside outside of the United States.

State: The state of the owner’s address. The state the plot was collected in is
automatically selected. If the owner is from another state, select it from the dropdown menu.

City: The city of the owner’s address.

Zip Code: The zip code of the owner’s address.

Phone 1: The primary phone number that should be used to contact the owner.

Phone 2: The secondary phone number that can be used to contact the owner.

Note: If no contact information exists, Phone 1 and Phone 2 can be left blank.
Notes can be added for each Owner Number. To do so, select the owner and select the NOTES
button below the numeric keypad. This will bring up the NOTES form where additional
information can be added. Be sure that the owner number at the top of the notes form matches
the owner number from the condition grid.
The final piece of information required in the Address Information Grid is the Map Description.

Depending on the state either map and parcel data or township and range data will be entered.
This field cannot be left blank or an error will be generated at the final plot edit.

. Line Edit Results for Ownership Data Edit Checks =10l x|

1. Map description not entered, and is a required item.

Close

The map description can be recorded in one of two formats depending on the state and county.
The Township & Range format should be recorded in the following format:

Tx Rx Sx (Where x = recorded value T = Township R = Range S = Section)
The Map & Parcel format should be recorded in the following format:

Mx Px (Where x = recorded value M = Map # P = Parcel #)

If the information provided at the county courthouse does not follow one of these two formats,
record the data in a logical format and comment in the notes how it was recorded.

Once the information is complete for the particular owner, go back to the Condition Grid and
select the check box for the next condition. Complete the Address Information Grid for each
forested condition. When completed select the CLOSE button in the lower left of the form.

Once back at the plot form, run a final plot edit. Correct errors if necessary. If there are no
errors, the plot is ready for transmittal.
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DELETING AN OWNER RECORD

If an owner is entered by mistake and needs to be removed, the owner record should be deleted.
To do this, select the row selector arrow in the Condition Grid and the Delete Owner button in the
lower right of the form. A message box will appear, select ‘YES'.

Owhner | Owner | Owner | Candition | Owner Enter |«
Mumber | “v'ear kd ankh Lizt Clazz Bz 12 Addres j
1 2004 0 oooot | 45 Frivate ]
2nn4 01 oaoog

PRINTING OWNERSHIP INFORMATION

To print the ownership information, select print from the file menu in NaTally. Deselect “All Data”
and select “Ownership”. Click Print button.

Example Printout:

Forest P2 plot 51 04 1 023 0325 started on 20050112, by Cruiser 888, Version 2.2e

Date Printed: 20050119 Printed by: 034
Edited?: No Transmitted?. No
OWNERSHIP

Owner #:1 Owner Year:2004 Owner Month:01 Condition List:1 Owner Class:i45 Owner ID:Private

Company:

First Name: Johnny

Last Name: Walker
AddressLine 1: 1234 FIA ST.

AddressLine 2:

AddressLine 3:

Country: USA Province:

City: Knoxville  State: TN ZIP Code: 37919

Phone 1: 865 862 2000 Phone 2:
Map description: M34 P6.01

Owner #:2 Owner Year:2004 Owner Month:01  Condition List:2 Owner Class:11  Owner
ID:WASHINGTON

Company: George Washington NF

First Name:

Last Name:

Address Line 1: 1720 Peachtree St

Address Line 2: Suite 760S

AddressLine 3:
Country: USA Province:
City: Atlanta State: GA ZIP Code: 30309

Phone 1: Phone 2:
Map description: T3 R5 S21

EDIT CONSTRAINTS
Every condition in the Condition Grid must be forested.
Every forested condition must appear in the Condition Grid.

A condition can only appear once in the Condition Grid. There can not be 2 owners for 1
condition.

A warning will be generated is there is an owner with a different tract size or percent forest.
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LOCATING SAMPLE PLOTS

Each crew should always consider weather forecasts, water levels, plot access, and state and
corporate cooperation when working a county. Each county should be worked in the most
efficient manner possible. Always contact National Forest System (NFS) district and county
forest offices, and county sheriff, as soon as you enter the county. Contact the landowner and
always let local people know who you are and what you are doing when leaving an official vehicle
near a residential area.

STOP AT HOUSES, KNOCK ON DOORS, ETC. DO NOT DRIVE ACROSS CROPLAND,
WILDLIFE CLEARINGS, YARDS, ETC. UNLESS YOU HAVE PERMISSION FROM THE
LANDOWNER. PARK THE VEHICLE AND WALK. "POPPING” A LOCK OR USING A MASTER
KEY WILL NOT BE TOLERATED. IF A ROAD HAS WATER-BARS OR A CABLE WITH A LOCK
DO NOT DRIVE ON IT.

Fill out a sample location sheet (draw sheet) for all forested plots and non-forest plots
whenever a non-forest plot has adjacent forestland close to the plot. This will insure that all
4 subplots are completely and totally within the non-forest condition. This will aid cruisers in the
next survey to identify those plots that may have started to revert, but did not meet the required
minimum stocking. In addition, this will allow check cruisers to know exactly where PC was
located in relation to the adjacent forestland. A sample location sheet is not required for
intensification plots, although data from intensification plots are recorded in the data recorder or
on hardcopy.

Each crew will be furnished with both new and old photos (when available), plot sheets,
ownership and field classification sheets, county maps, and National Forest ownership maps. All
non-forest plots and possible reversions (a sample location or a portion of a sample location that
was non-forest in the previous inventory but now forest) must be chained in using the old photo
pinprick. Correct the pinprick on the new photo/imagery after the field visit if needed. For
intensification plots, only use the new photos/imagery. Do not make any corrections to the new
photo/imagery for an intensification plot.

ACCESS TO STARTING POINT (SP)

In the Sample Location Reference page section “SP Location Sketch Map” sketch the route used
to access the SP. Include location of the landowners’ house, road names and numbers, obvious
landmarks, and other prominent features that will aid the next field crew to locate the SP.

Starting Point

Select a permanent landmark or physical feature as the SP for locating the sample location.
Intersections or sharp bends in roads, streams, or drainage ditches, field corners, prominent
trees, and other features which can be readily identified both on the ground and on the photo
make good starting points. The ideal starting point tree is a healthy, unique species, with unusual
form, in a prominent location. At remeasurement relocations, the starting point on the old location
sheet can often be used again. Scribe the SP tree with an “X” well above DBH (or well below
depending on topography) and tag the tree at ground level, facing plot center.

Complete a new location sheet with the prior starting point information on land clearings, possible
reversions that are chained into that do not meet minimum stocking levels, and on non-forest
plots that are close to being partial plots. Copy the starting point information off the old sheets for
any non-forest plots when the previous cruiser recorded the information. A starting point is not
necessary if the plot center was non-forest during the past survey and all four subplots are
obviously non-forest at the present time.

Note: No mark is needed on an SP if the point is permanent and readily identifiable, such as the
corner of a building or a road intersection. Reference a tree when possible. Do not scribe an SP
in peoples yards, on hiking trails or elsewhere where unsuitable. In these situations scribe
the backside of the SP if possible and put a note stating that the SP was either placed on
the backside of the tree or not scribed at all.
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PHOTO WORK/IMAGERY

A reference azimuth, angle of intersection, and azimuth to plot center are drawn on the
photograph/imagery to aid in the establishment of an accurate course to sample location, verify
placement of the pinprick, and ground check the office photo interpretation.

Imagery (Digital Ortho Photos or DOQ/DOQQ) is currently being printed on paper using a color
laser printer. When recording the reference azimuth, angle of intersection and azimuth to plot
center a ball point pen should be used. Felt tip-type pens (such as Sharpies) may dissolve the
ink on the DOQ and should be avoided.

All plots except intensification plots must be drawn up on the new photograph/imagery to verify
correct plot location. Note any corrected pinpricks on the front and back of the new photo.

A plot whose GPS coordinates in NaTally have been verified does not need to be redrawn. This
is the only exception to these rules.

Reference Azimuth

For a reference azimuth, select a straight road section, drainage ditch, field edge, or draw a line
between two well-spaced landmarks. Avoid standing near metal objects, e.g., railroads or power
line towers, since they can influence the compass reading.

If no linear features exist on the photo/imagery, GPS coordinates of two point features can be
used to obtain a reference azimuth. Prior to driving to the sample location, identify two distinct
features on the photo/imagery within a reasonable distance (usually 1-2 miles) from the sample
location. At each point feature, record 180 fixes in averaging mode on the GPS receiver (GPS
can only be utilized when error falls below +/- 70 feet). The reference azimuth, based on
magnetic north, is determined by using the distance feature in the WP menu of the PLGR.

Measure the reference azimuth with a compass to the nearest degree and record on the tally
sheet under starting point notes, disregarding magnetic declination. If the reference azimuth line
and the azimuth to plot center do not intersect on the photo/imagery, draw a line perpendicular to
the reference azimuth line making it cross the azimuth to plot center. Use the perpendicular as
the new reference azimuth line after adding or subtracting 90.

Angle of Intersection

With a protractor measure the interior angle between the reference azimuth and azimuth to plot
center arrows to the nearest degree. The interior angle should be between 20 degrees and 90
degrees. Record on the tally sheet under starting point notes.

Photo/Imagery Notation
Note the following information on the front of the new photograph/imagery using a fine point
marker (for imageries use a ball point pen) for all plots:

Reference azimuth line with an arrow indicating direction and azimuth noted.
Course to plot azimuth line with an arrow indicating direction and azimuth noted.
Starting Point circled and indicated as SP.

GPS Way Point circled and indicated as WP for completely non-forest plots only.

Interior angle noted with arrows drawn to the azimuth lines.

o gk w0 DN =

Note which plots have corrected pinpricks.

Note the following information on the back of new photographs/imagery when plot center is
nonforest (e.g., partials and completely nonforest plots), if the plot is completely inaccessible, and
intensification plots:

a. Plot number, if not already noted.

b. Land use code at plot center. If land use is a hayfield, record cropland land use (11) and
write “hay” next to the code number. If the land use is Agricultural Land (10), developed
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(30-34) or Other Nonforest (40), then write a short description of the type of development,
e.g., “back yard”, “grocery store”, “barn”, etc. This will aid the next crew to ensure the same
area is re-evaluated.
Date (mm/dd/yyyy).
Cruiser and assistant initials and codes.
e. Circle and note the “correct” pinprick if a correction has been made (do not move
intensification pinpricks).
f. Recording GPS coordinates of non-forest plots on the back of the photo/imagery is optional.
g. Note on the back of the new photograph/imagery if plot center is
reverted or landcleared.

oo

Also, if a plot is nonforest but a draw sheet is filled out due to the proximity of forest land to one or
more subplots, then record ‘See Nonforest Aid’ on back of photo.

Course to plot

The course to sample location can be determined by measurements from the photo/imagery for
new plot locations, reversions, partials, or land clearings and lost plots when the SP has been
removed. The azimuth and distance can be determined using GPS or compass and chain.
Pacing to most locations is possible unless underbrush, water, or rough topography make pacing
impractical. Pacing between SP and PC can be used to verify a previously reported course to
sample location, but not for establishing a plot.

When old starting points are used at remeasurement locations, use the same distance and
azimuth recorded in the previous survey with corrections necessary to account for declination and
errant distances recorded by the previous crew. Accurate measurement of azimuth and distance
from SP to PC can be by GPS navigation or by traversing on the ground.

ESTABLISHMENT OF SAMPLE KIND 1 LOCATIONS USING GPS

To begin, manually enter the plot coordinates in the GPS unit. The following list will walk you
through the buttons to push to enter the coordinates:

1. WP
2. Use the right/left arrows to highlight ENTER and press the down arrow.

3. Note the WP number in the upper left corner of the screen. This will be the waypoint the
coordinates are stored as and to which you will be navigating, so it is an important number. It
is a good idea to change the waypoint number to coincide with the number of the plot you are
installing. To do this, right arrow until the number is blinking. Hit NUM LOCK and using the
keypad, enter the plot number. Hit NUM LOCK again to turn it off. Right arrow to the next
line.

4. Right arrow over N to 90. Hit NUM LOCK and enter the coordinates for North/latitude. Once
these numbers have been entered, hit NUM LOCK and right arrow to the next line. Down
arrow to change the E to a W. This is critical! The GPS default is East. If you do not
change this designation, you will be putting in and navigating to coordinates in the eastern
hemisphere and unless you can swim really fast and really well, you don’t want to do that!
Once you have changed the E to a W, right arrow to the 000 and hit NUM LOCK. Enter the
West/longitudinal coordinates.

5. Once the coordinates have been entered, turn off NUM LOCK and right arrow to the P. Down
arrow to store the waypoint. It will be saved as the waypoint you designated earlier.

Next, click on NAV. Make sure that you are using either the CUSTOM or 2D FAST navigating
method. The other word should be DIRECT. Right arrow to WP and enter the waypoint you want
to navigate to. Right arrow to P and down arrow. The next screen will tell you where you need to
go. The variables may not be the same for everyone, but you need to at least have AZ and RNG
to tell you where you need to go and how far it is.
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Using the GPS, navigate to within 100’ — 150’ of the plot. If possible, locate a good SP. Set the
GPS down and press and hold down the POS button until the screen says AVG and the unit
begins taking hits. Again, you must collect at least 180 points for the coordinates to be accurate.
Once the GPS has reached at least 180, store the current position as a waypoint. Next, hit WP.
Right arrow to DIST and down arrow. This screen will allow you to calculate an azimuth and
horizontal distance between two waypoints. As the first waypoint, put in the coordinates you
collected at the SP. The second waypoint is the plot coordinates. Once both have been entered,
the GPS calculates the RNG and AZ from the first WP to the second WP. At this point, chain the
horizontal distance and azimuth to establish plot center. Once you are at PC, put the GPS down
and press and hold the POS key to begin averaging. Again, take at least 180 hits. Record these
coordinates as the new plot coordinates.

WITNESS TREES

Reference two witness trees to subplot 1 when at all possible. In the absence of trees, use
distinct objects such as fence corners, boulders, etc. If another subplot is referenced, be sure to
note which subplot is monumented with witness trees.

Witness trees should be:

Close to the pin and spaced approximately at right angles from the pin,

Not likely to die or be cut within 5-7 years, e.g., pine sawtimber,

A species easily located in the stand,

At least 5 inches DBH (At least 2 inches DBH if no 5 inch DBH trees are present).

e. If there are no witness trees, use whatever is available near the subplot center and describe
its’ relationship to the pin (e.g., large down log that you can tag, a large rock, etc.) and describe
these on the sample location reference page.

coow

Witness tree data:

a. Species

b. DBH to the last 0.1 inch

c. Azimuth from pin to center of tree at ground level

d. Horizontal distance to 0.1 ft from pin to center of tree

Mark the base of each witness tree with a metal tag (3 to 4 inches long) facing plot center. Scribe
an “X” well above DBH facing the pin and be careful not to penetrate the cambium. Do not scribe
or place a white tag on trees in peoples yards, picnic areas, etc. Note on the draw page if
you did not scribe and/or tag the trees.

Mark one of the witness trees with a designated tag (Venetian blind material) by nailing the tag at
approximately six feet facing the line of approach from the SP. Record the color of the tag on the
sample location page.

COUNTY EDIT PROCEDURES

The field is the most critical place to edit data for errors. Correcting the data in the field is more
precise and accurate than doing so after being submitted to the office. For this reason, a careful
field edit is a vital part of data collection.

Count all county materials and complete the Office Summary Sheet. Ensure that all materials are
accounted for before starting the county. If anything is missing when you receive the county
materials (i.e., old maps, any photos/imagery, plots sheets, etc.) let your field coordinator know.

Make sure all items are filled in on the Sample Location record. Check for starting point notes,
azimuth and slope distance to the sample location, and that the SP description and Sketch to
Sample Location match. Check completeness of the plot layout diagram, Location Sketch Map,
and Sketch to Sample Location. Make sure all plots have a North arrow and the Ownership is
recorded. Check the witness tree information for completeness.
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Check the photographs/imagery making sure that all the SP’s are marked, the
photographs/imagery are drawn-up, and all required information is recorded on the back of the
photographs/imagery. Check math on course to plot azimuth, reference azimuth and angle of
intersection.

Count all county materials and complete the Office Summary Sheet when finished. Ensure that

all materials are accounted for before they are sent to the state coordinator or field supervisor for
editing

21



22

SRS National Core Field Guide, Version 3.0 West
January, 2006



1.0

1.1

1.2

1.3

SRS National Core Field Guide, Version 3.0 West
January, 2006

PLOT LEVEL DATA

All variables listed in Section 1.0 are collected on plots with at least one accessible forested
condition (PLOT STATUS = 1) and all NONFOREST/NONSAMPLED plots (PLOT STATUS =2
or PLOT STATUS = 3). Some of the variables in Section 1.0 are collected on landcleared plots
(PLOT STATUS = 4). In general, plot level data apply to the entire plot and they are recorded
from the center of subplot 1. A plot is considered nonforest if no part of it is currently or
previously located in forest land (CONDITION CLASS STATUS = 1). A plot is nonsampled if the
entire plot is not sampled for one of the reasons listed in PLOT NONSAMPLED REASON.

If a forest plot has been converted to nonforest or becomes a nonsampled plot, the previous data
are reconciled and an attempt is made to visit the plot during the next inventory. If a nonforest
plot becomes forest or access is gained to a previously nonsampled plot, a new forest ground plot
is installed. All nonforest and nonsampled plots are visited if there is any reasonable chance that
they might include some forest land condition class.

Trees on previously forest land plots will be reconciled during data processing. There is a
distinction between plots that have been clearcut, and plots that have been converted to another
land use (landcleared). A clearcut plot is considered to be forest land until it is actively converted
to another land use. Additional information concerning land use classifications is contained in
Section 2.3.

Intensifications are additional ground checks of the photo interpretation completed in the office
and are classified as PLOT STATUS = 5. Detailed plot, condition and tree data are not collected.
These additional plots are used to strengthen the forest are adjustment and are numbered in the
4000 series.

The photo interpretation categories are forest, nonforest, census water and noncensus water.
The land use codes recorded in the field are the same as the standard production plots (see
Section 2.5). Do not move the pinprick on intensification plots or change the PI category on any
plot. Photo work and GPS data are not required.

STATE
Record the unique FIPS (Federal Information Processing Standard) code identifying the State
where the plot center is located. (FIPS codes are located in Appendix 1)

When collected: All plots

Field width: 2 digits
Tolerance: No errors

MQO: At least 99% of the time
Values: See Appendix 1

COUNTY

Record the unique FIPS (Federal Information Processing Standard) code identifying the county,
parish, or borough (or unit in AK) where the plot center is located. (FIPS codes are located in
Appendix 1)

When collected: All plots

Field width: 3 digits

Tolerance: No errors

MQO: At least 99% of the time
Values: See Appendix 1

PLOT NUMBER

Record the identification number, unique within a county, parish, or borough (survey unit in AK),
for each plot. If SAMPLE KIND = 3, the plot number will be assigned by the National Information
Management System (NIMS).
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Plot numbers in the South adhere to the following numbering system:
00001-00999 Standard field plots

04001-04999 Intensification plots

09000-09999 Temporary and supplemental plots

RXXXX Certification plot

All other plot ranges are only used for training plots.

When collected: SAMPLE KIND =1
Field width: 5 digits

Tolerance: No errors

MQO: At least 99% of the time
Values: 00001 to 99999

PLOT STATUS

Record the code that describes the sampling status of the plot. In cases where a plot is
inaccessible, but obviously contains no forest land, record PLOT STATUS = 2. In cases where a
plot is access-denied or hazardous land use and has the possibility of forest, record PLOT
STATUS = 3.

When collected: All plots

Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values:

Sampled — at least one accessible forest land condition present on plot
Sampled — no accessible forest land condition present on plot
Nonsampled

Intensification

AWN =

PLOT NONSAMPLED REASON
For entire plots that cannot be sampled, record one of the following reasons.

When collected: When PLOT STATUS =3
Field width: 2 digits

Tolerance: No errors

MQO: At least 99% of the time

Values:

01 Outside U.S. boundary — Entire plot is outside of the U.S. border.

02 Denied access — Access to the entire plot is denied by the legal owner, or by the
owner of the only reasonable route to the plot. Because a denied-access plot can
become accessible in the future, it remains in the sample and is re-examined at
the next occasion to determine if access is available.

03 Hazardous — Entire plot cannot be accessed because of a hazard or danger, for
example cliffs, quarries, strip mines, illegal substance plantations, high water, etc.
Although most hazards will not change over time, a hazardous plot remains in the
sample and is re-examined at the next occasion to determine if the hazard is still
present.

11 Out of state boundary — any plot where PC falls outside of state boundary. Valid
in state border counties only.
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SAMPLE KIND
Record the code that describes the kind of plot being installed.

When collected: All plots

Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values:

1 Initial plot establishment - the initial establishment and sampling of a national
design plot (FIA Field Guide versions 1.1 and higher). SAMPLE KIND 1 is assigned
under the following circumstances:

o Initial activation of a panel or subpanel

o Reactivation of a panel or subpanel that was previously dropped

¢ Resampling of established plots that were not sampled at the previous
visit

FIELD GUIDE VERSION

Record the version number of the National Core Field Guide that was used to collect the data on
this plot. FIELD GUIDE VERSION will be used to match collected data to the proper version of
the field guide.

When collected: All plots

Field width: 2 digits (x.y)
Tolerance: No errors

MQO: At least 99% of the time
Values: 3.0

CURRENT DATE
Record the year, month, and day that the current plot visit was completed as follows:

YEAR
Record the year that the plot was completed.

When collected: All plots

Field width: 4 digits
Tolerance: No errors

MQO: At least 99% of the time
Values: > 2003

MONTH
Record the month that the plot was completed.

When collected: All plots

Field width: 2 digits
Tolerance: No errors

MQO: At least 99% of the time

Values:
January 01 May 05 September 09
February 02 June 06 October 10
March 03 July 07 November 11
April 04 August 08 December 12
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1.10.3 DAY

Record the day of the month that the plot was completed.
When collected: All plots

Field width: 2 digits

Tolerance: No errors

MQO: At least 99% of the time

Values: 01 to 31

HORIZONTAL DISTANCE TO IMPROVED ROAD

Record the straight-line distance from plot center (subplot 1) to the nearest improved road. An
improved road is a road of any width that is maintained as evidenced by pavement, gravel,
grading, ditching, and/or other improvements.

When collected: All plots with at least one accessible forest land condition class (PLOT STATUS
= 1)

Field width: 1 digit

Tolerance: No errors

MQO: At least 90% of the time

Values:

100 ft or less

101 to 300 ft

301 to 500 ft

501 to 1000 ft

1001 ft to 1/2 mile
1/2 to 1 mile

1 to 3 miles

3 to 5 miles

Greater than 5 miles

O©COoONOOUOPDWN -

WATER ON PLOT

Record the water source that has the greatest impact on the area within the accessible forest
land portion of any of the four subplots. The coding hierarchy is listed in order from large
permanent water to temporary water. This variable can be used for recreation, wildlife,
hydrology, and timber availability studies.

When collected: All plots with at least one accessible forest land condition class (PLOT STATUS
= 1)

Field width: 1 digit

Tolerance: No errors

MQO: At least 90% of the time

Values:

None — no water sources within the accessible forest land CONDITON CLASS

Permanent streams or ponds too small to qualify as noncensus water

2 Permanent water in the form of deep swamps, bogs, marshes without standing trees
present and less than 1.0 ac in size, or with standing trees

3 Ditch/canal — human-made channels used as a means of moving water, such as
irrigation or drainage which are too small to qualify as noncensus water

4  Temporary streams

5 Flood zones — evidence of flooding when bodies of water exceed their natural banks

9 Other temporary water — specify in plot notes

- O
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QA STATUS
Record the code to indicate the type of plot data collected, using the following codes:

When collected: All plots

Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values:

—_

Standard production plot

2 Cold check (QA reviews collected data while checking plot; may be done with or
without standard field crew)

3 Reference plot (off grid — SRS QA certification plot answer key)

4 Training/practice plot (off grid — SRS field crew certification plot)

6 Blind check (QA crew remeasures the plot without reviewing the standard field
crew’s data; standard field crew is not present)
7 Hot check (production plot; QA members observing standard field crew)

CREW TYPE
Record the code to specify what type of crew is measuring the plot.

When collected: All plots
Field width: 1 digit
Tolerance: No errors
MQO: At least 99% of the time
Values:
1 Standard field crew
2 QA crew (any QA crew member present collecting data)

GPS Coordinates
Use a global positioning system (GPS) unit to determine the plot coordinates and elevation of all
field-visited plot locations.

GPS Unit Settings, Datum, and COORDINATE SYSTEM
Consult the GPS unit operating manual or other regional instructions to ensure that the GPS unit
internal settings, including Datum and Coordinate system, are correctly configured.

Each FIA unit will determine the Datum to be used in that region. Most will use the NAD 27
Datum (also known as NAS-C or NA 27 CONUS/CLK®66), but coordinates collected using any
appropriate datum can be converted back to a national standard (NAD 83) for reporting purposes.

Each FIA unit will also determine which coordinate system to use. Regions using a Geographic
system will collect coordinates in Degrees, Minutes, and Seconds of Latitude and Longitude; the
regions using the UTM coordinate system will collect UTM Easting, Northing, and Zone.

Collecting Readings

Collect at least 180 GPS readings at the plot center. These may be collected in a file for post-
processing or may be averaged by the GPS unit. Each individual position should have an error of
less than 70 feet if possible (the error of all the averaged readings is far less).

Soon after arriving at plot center, use the GPS unit to attempt to collect coordinates. If suitable
positions (180 readings at error less than or equal to 70 feet) cannot be obtained, try again before
leaving the plot center.

If it is still not possible to get suitable coordinates from plot center, attempt to obtain them from a

location within 200 feet of plot center. Obtain the azimuth and horizontal distance from the
"offset" location to plot center. If a PLGR unit is used, use the Rng-Calc function in the PLGR to
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compute the coordinates of the plot center. If another type of GPS unit is used, record the
azimuth and horizontal distance as described in Sections 1.15.12 and 1.15.13.

Coordinates may be collected further away than 200 feet from the plot center if a laser measuring
device is used to determine the horizontal distance from the "offset" location to plot center.
Again, if a PLGR unit is used, use the Rng-Calc function in the PLGR to compute the coordinates
of the plot center. If another type of GPS unit is used, record the azimuth and horizontal distance
as described in Sections 1.16.12 and 1.16.13.

In all cases try to obtain at least 180 positions before recording the coordinates.

GPS UNIT
Record the kind of GPS unit used to collect coordinates. If suitable coordinates cannot be
obtained, record 0.

When collected: All field visited plots when PLOT STATUS =1 -4
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values:

GPS coordinates not collected

Rockwell Precision Lightweight GPS Receiver (PLGR)

Other brand capable of field-averaging

Other brands capable of producing files that can be post-processed
Other brands not capable of field-averaging or post-processing

Plot remotely sampled — no field visit

O hrhwWN-~O0O

GPS SERIAL NUMBER
Record the last six digits of the serial number on the GPS unit used.

When collected: When GPS UNIT not 0 or 8
Field width: 6 digits

Tolerance: No errors

MQO: At least 99% of the time

Values: 000001 to 999999

Latitude

Record the latitude of the plot center to the nearest hundredth second, as determined by GPS.

If the coordinates cannot be corrected and an offset point is used, record the latitude at the offset
point.

NOTE: The following can be customized at the region level (e.g., decimal minutes to the nearest
thousandth) as long as the final results recorded are within the specified tolerance to the nearest
hundredth of a second or +/- 1.01 ft.

1.16.7.1 LATITUDE DEGREES

Record the latitude degrees of the plot center (or the offset point) as determined by GPS.

When collected: When GPS UNIT >0

Field width: 3 digits (1* digit is + or -, last 2 digits are numeric)
Tolerance: No errors

MQO: At least 99% of the time

Values:
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1.16.7.2 LATITUDE MINUTES

Record the latitude minutes of the plot center (or the offset point) as determined by GPS.

When collected: When GPS UNIT >0
Field width: 2 digits

Tolerance: No errors

MQO: At least 99% of the time
Values: 1-59

1.16.7.3 LATITUDE SECONDS

1.16.8

Record the latitude decimal seconds of the plot center (or the offset point) to the nearest
hundredth place as determined by GPS.

When collected: When GPS UNIT >0
Field width: 4 digits

Tolerance: +/- 140 ft

MQO: At least 99% of the time
Values: 0.00 - 59.99

Longitude

Record the longitude of the plot center, to the nearest hundredth second, as determined by GPS.
If the coordinates cannot be corrected and an offset point is used, record the longitude at the
offset point.

NOTE: The following can be customized at the region level (e.g., decimal minutes to the nearest
thousandth) as long as the final results recorded are within the specified tolerance to the nearest
hundredth of a second or +/- 1.01 ft.

1.16.8.1 LONGITUDE DEGREES

Record the longitude degrees of the plot center (or the offset point) as determined by GPS.

When collected: When GPS UNIT >0

Field width: 4 digits (1** digit is + or -, last 3 digits are numeric)
Tolerance: No errors

MQO: At least 99% of the time

Values:

1.16.8.2 LONGITUDE MINUTES

Record the longitude minutes of the plot center (or the offset point) as determined by GPS.

When collected: When GPS UNIT >0
Field width: 2 digits

Tolerance: No errors

MQO: At least 99% of the time
Values: 1-59

1.16.8.3 LONGITUDE SECONDS

Record the longitude decimal seconds of the plot center (or the offset point) to the nearest
hundredth place as determined by GPS.

When collected: When GPS UNIT >0
Field width: 4 digits

Tolerance: +/- 140 ft

MQO: At least 99% of the time
Values: 0.00 — 59.99
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1.16.12 Correction For "Offset" Location
As described in Section 1.14.2, coordinates may be collected at a location other than the plot
center (an “offset” location). If a PLGR unit is used all offset coordinates will be "corrected" back
using the Rng/Calc function. If a GPS unit other than a PLGR is used, then record items 1.16.13
and 1.16.14.

1.16.13 AZIMUTH TO PLOT CENTER
Record the azimuth from the location where coordinates were collected to actual plot center. If
coordinates are collected at plot center, record 000.

When collected: When GPS UNIT =2, 3 or 4
Field width: 3 digits
Tolerance: +/- 3 degrees
MQO: At least 99% of the time
Values: 000 when coordinates are collected at plot center
001 to 360 when coordinates are not collected at plot center

1.16.14 DISTANCE TO PLOT CENTER
Record the horizontal distance in feet from the location where coordinates were collected to the
actual plot center. If coordinates are collected at plot center, record 000. As described in Section
1.16.2, if a laser range finder is used to determine DISTANCE TO PLOT CENTER, offset
locations may be up to 999 feet from the plot center. If a range finder is not used, the offset
location must be within 200 feet.

When collected: When GPS UNIT =2, 3 or4

Field width: 3 digits

Tolerance: +/- 6 ft

MQO: At least 99% of the time

Values: 000 when coordinates are collected at plot center
001 to 200 when a Laser range finder is not used to determine distance
001 to 999 when a Laser range finder is used to determine distance

1.16.15 GPS ELEVATION
Record the elevation above mean sea level of the plot center, in feet, as determined by GPS. If
the coordinates cannot be corrected and an offset point is used, record the elevation at the offset
point. If the coordinates are calculated, record 99999 because elevation cannot be calculated.

When collected: When GPS UNIT =1,2,4 0or 8

Field width: 6 digits (1* digit is + or -, last 5 digits are numeric)
Tolerance:

MQO: At least 99% of the time

Values: -00100 to +20000

1.16.16 GPS ERROR
Record the error as shown on the GPS unit to the nearest foot. As described in Section 1.16.2,
make every effort to collect readings only when the error less than or equal to 70 feet. However,
if after trying several different times during the day, at several different locations, this is not
possible, record readings with an error of up to 999 feet.

When collected: When GPS UNIT =1, 2 or 8
Field width: 3 digits
Tolerance: No errors
MQO: At least 99% of the time
Values: 000 to 070 if possible
071 to 999 if an error of less than 70 cannot be obtained
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1.16.17 NUMBER OF READINGS

1.25

1.26

1.33

Record a 3-digit code indicating how many readings were averaged by the GPS unit to calculate
the plot coordinates. Collect at least 180 readings if possible.

When collected: When GPS UNIT =1 or 2
Field width: 3 digits

Tolerance: No errors

MQO: At least 99% of the time

Values: 001 to 999

PLOT-LEVEL NOTES
Use these fields to record notes pertaining to the entire plot. If the notes apply only to a specific
subplot or other specific aspect of the plot, then make that clear in the notes.

When collected: All plots

Field width: Unlimited alphanumeric character field
Tolerance: N/A

MQO: N/A

Values: English language words, phrases and numbers

CRUISER NUMBER
Record the unique code assigned to identify individual cruisers.

When collected: All plots

Field width: 3 digits
Tolerance: No errors

MQO: At least 99% of the time
Values: 001-999

ASSISTANT CRUISER NUMBER(S)
Record the unique code assigned to identify up to two assistants on the plot. If the assistant(s)
does not have a cruiser number, record 991 and/or 992.

When collected: All plots

Field width: 3 digits
Tolerance: No errors

MQO: At least 99% of the time
Values: 001-999

PLOT ACCESSIBILITY

Record the code to describe the accessibility of the plot. The code that is most significant for the
plot should be selected. For example, if the plot is located in permanent water and is accessed
by boat, the most appropriate code would be “4 — Plot is accessed by boat”.

When collected: All plots

Field width: 1 digit

Tolerance: no errors

MQO: At least 90% of the time

Values:

Typical plot for the area

Plot suitable for a one-person crew

Plot affected by seasonal high water

Plot affected by permanent water (beaver pond, tidal swamp, etc.)

Plot is accessed by boat

Plot access requires long hike

Plot has significant permanent thick brush (rhododendron, bay, pocosin, etc.)
Plot has significant temporary thick brush (e.g., clearcut)

Plot has significant deadfall/windthrow

Other (describe in plot notes)

O©oOo~NOOOThhWN-O0O
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CONDITION CLASS

The Forest Inventory and Analysis (FIA) plot is cluster of four subplots in a fixed pattern.
Subplots are never reconfigured or moved in order to confine them to a single condition class; a
plot may straddle more than one condition class. Every plot samples at least one condition class:
the condition class present at plot center (the center of subplot 1).

DETERMINATION OF CONDITION CLASS
Step 1: Delineate the plot area by CONDITION CLASS STATUS

The first attribute considered when defining a condition class is CONDITION CLASS STATUS.
The area sampled by a plot is assigned to condition classes based upon the following differences
in CONDITION CLASS STATUS:

Accessible forest land
Nonforest land
Noncensus water
Census water
Nonsampled

arON=

Accessible forest land defines the population of interest for FIA purposes. This is the area where
most of the data collection is conducted. Only delineate between conditions 2 — 5 above on
subplots that have at least one accessible forest land condition (SUBPLOT STATUS = 1). Do not
delineate between nonforest conditions 2 — 5 above on completely nonforest subplots (SUBPLOT
STATUS =2 or 3).

Step 2: Further subdivide Accessible Forest Land by 6 delineation variables

Any condition class sampled as accessible forest land may be further subdivided, in order of
listed priority, into smaller condition classes if distinct, contrasting condition classes are present
because of variation in any of the following attributes within the sampled area:

RESERVED STATUS
OWNER GROUP

FOREST TYPE

STAND SIZE CLASS
REGENERATION STATUS
TREE DENSITY

oahwbd =~

No other attribute shall be the basis for recognizing contrasting accessible forest land condition
classes. For each condition class recognized, several “ancillary attributes” that help describe the
condition will be collected, but will not be used for delineation purposes (see Sections 2.5.7 to
2.5.23).

CONDITION CLASS STATUS DEFINITIONS

Accessible Forest Land
Land that is within the population of interest, is accessible, is on a subplot that can be occupied at
subplot center, can safely be visited, and meets at least one of the two following criteria:

(a) the condition is at least 10-percent stocked by trees (Appendix 3) of any size or has been at
least 10-percent stocked in the past. Additionally, the condition is not subject to nonforest
use(s) that prevent normal tree regeneration and succession such as regular mowing,
intensive grazing, or recreation activities, or managed grazing where direct human
intervention is actively suppressing regeneration.
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(b) in several western woodland species (Appendix 3) where stocking cannot be determined, and
the condition has at least 5 percent crown cover by trees of any size, or has had at least 5
percent cover in the past. Additionally, the condition is not subject to nonforest use that
prevents normal regeneration and succession such as regular mowing, chaining, or
recreation activities.

To qualify as forest land, the prospective condition must be at least 1.0 acre in size and 120.0
feet wide measured stem-to-stem from the outer-most edge. Forested strips must be 120.0
feet wide for a continuous length of at least 363.0 feet in order to meet the acre threshold.
Forested strips that do not meet these requirements are classified as part of the adjacent
nonforest land.

Transition zones and forest/nonforest encroachment — When an accessible forest land
condition encroaches into a nonforest condition, the border between forest and nonforest is
often a gradual change in tree cover or stocking with no clear and abrupt boundary. In
addition, it may be difficult to determine exactly where the forested area meets the minimum
stocking criteria and where it does not. For these cases, determine where the land clearly
meets the 10 percent minimum forest land stocking, and where it clearly is less than required
stocking; divide the zone between these points in half, and determine the side of the zone on
which the subplot center is located. Classify the condition class of the subplot based on this
line (Figure 2).

Half of Unknown Zane
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Figure 2. Example of classifying the condition class of the
subplot in a transition zone with forest/nonforest
encroachment.

For example, at measurement time 1, a clear and distinct boundary existed between the
forest and nonforest condition classes. At time 2, however, there now exists a zone of
regeneration or small diameter trees between the previous forest condition and where the
nonforest clearly remains. If the zone of encroachment is clearly stocked where it meets the
nonforest, classify the entire zone as forest. If the zone is clearly nonforest up to the original
stand, call it all nonforest. If the encroachment or transition zone is not clearly stocked where
it meets the nonforest, determine where it is clearly stocked (forest) and where it is clearly not
stocked (nonforest); divide this zone in half, and classify the entire subplot based on which
side of the line the subplot center falls.
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Treated strips — Occasionally, crews will come across plantations of trees, in which rows of
trees alternate with strips of vegetation that have been bulldozed, mowed, tilled, treated with
herbicide, or crushed. Because these strip treatments are conducted to optimize growth or to
release the stand, the areas are considered forest land, and the treatment is considered a
timber stand improvement operation. Do not confuse these practices with similar treatments
on nonforest lands such as yards or rights-of-way. Contact with the landowner may help
determine the intent of a treatment.

Indistinct boundary due to the condition minimum-width definition — Do not subdivide
subplots where a condition class may change due only to the forest vs. nonforest minimum
width (120.0 feet) definition. Although the point where the definition changes from forest to
nonforest creates an invisible “line” between conditions, this definitional boundary is not
distinct and obvious. See Figures 3 and 4. Where the point of the definition change
occurs on the subplot, determine only if the subplot center is on the forest or nonforest side
of that approximate boundary, and classify the entire subplot based on the condition of the
subplot center. If the boundary crosses through the center of the subplot, classify the subplot
as the condition it most resembles. If the boundary occurs between subplots, classify each
subplot based on its relation to the definitional boundary.

Appliestoany2 __——" Nonforest
different condition
classes

Forest . <_Subplot
Boundary
_— Nonforest
120.0°

Figure 3. Forest condition narrows within a nonforest condition. Examine
the location of the subplot center in reference to the approximate line
where the forest narrows to 120.0 ft wide. In this example, the entire
subplot is classified as forest.

Applies to any 2 __——> Forest
different condition

classes \

Nonforest ) <« Subplot
Boundary

Forest
120.0

Figure 4. Nonforest condition narrows within a forest condition. Examine the
location of the subplot center in reference to the approximate line where the
nonforest narrows to 120.0 ft wide. In this example, the entire subplot is
classified as forest.
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Nonforest Land

Nonforest land is any land within the sample that does not meet the definition of accessible forest
land or any of the CONDITION CLASS STATUS values defined in #s 3, 4 and 5 in Section 2.2.
To qualify, the area must be at least 1.0 acre in size and 120.0 feet wide; five exceptions are
discussed at the beginning of Section 2.4. Do not consider evidence of "possible" or future
development or conversion. A nonforest land condition will remain in the sample and will be
examined at the next plot visit to see if it has become forest land.

Noncensus Water
Lakes, reservoirs, ponds, and similar bodies of water 1.0 acre to 4.5 acres in size. Rivers,
streams, canals, etc., 30.0 feet to 200 feet wide.

Census Water
Lakes, reservoirs, ponds, and similar bodies of water 4.5 acres in size and larger; and rivers,
streams, canals, etc., more than 200 feet wide (1990 U.S. Census definition).

Nonsampled
See section 2.4.3 CONDITION NONSAMPLED REASON for descriptions of land that qualifies as
nonsampled.

CONDITION CLASS ATTRIBUTES

A CONDITION CLASS NUMBER and a classification for CONDITION CLASS STATUS are
required for every condition class sampled on a plot. For each condition class classified as
accessible forest land, a classification is required for each of the following attributes:

2.5.1 RESERVED STATUS

252 OWNER GROUP

25.3 FOREST TYPE Attributes where a change causes
254 STAND SIZE CLASS a separate condition class
2.5.5 REGENERATION STATUS

2.5.6 TREE DENSITY

2.5.7 OWNER CLASS N
2.5.8 PRIVATE OWNER INDUSTRIAL STATUS
2.5.9 ARTIFICIAL REGENERATION SPECIES
2.5.10 STAND AGE Ancillary - changes do not
2.5.11 DISTURBANCE (up to 3 coded) > delineate a new condition class
2.5.12 DISTURBANCE YEAR (1 per disturbance)
2.5.17 TREATMENT (up to 3 coded)

2.5.18 TREATMENT YEAR (1 per treatment)

2.5.23 PHYSIOGRAPHIC CLASS y,
2.5.24 PRESENT LAND USE } SRS Regional ltems
2.5.29 SITE CLASS

When classifying CONDITION CLASS STATUS, OWNER GROUP, RESERVED STATUS, and
PRESENT NONFOREST LAND USE, base the classification on what is present within the area
defined by the fixed radius plot (macroplot, subplot, or microplot). When classifying all other
condition class variables, base the classification on the macroplot.

DELINEATING CONDITION CLASSES DIFFERING IN CONDITION CLASS STATUS:
The first step in delineating condition classes is to recognize differences in CONDITION CLASS

STATUS. The most common difference is adjacent accessible forest land and nonforest land.
Adjacent accessible forest land and nonforest land condition classes are recognized only if each
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of the two prospective condition classes is at least 1.0 acre in size, and each is at least 120.0 feet
in width. These size and width minimums apply to both accessible forest land and nonforest land.

Within an accessible forest land condition class, unimproved roads, rock outcrops, and natural
nonforest openings less than 1.0 acre in size and less than 120.0 feet in width are considered
forest land and are not delineated and classified as a separate nonforest condition class.

Within a nonforest land condition class, forested areas or linear strips of trees less than 1.0 acre
in size and less than 120.0 feet in width are considered part of the nonforest condition class.

Five exceptions to these size and width requirements apply:

1.

Developed nonforest condition: human-caused nonforest land condition classes such as
homes or cabins that are less than 1.0 acre in size and 120.0 feet in width and are
surrounded by forest land. There are three kinds of developed nonforest conditions that
do not have to meet area or width requirements (Figures 5 and 6).

% /////////////////

Forest
/ »1 acre and 120.0 ft

Improved Road

iy

Forest 7/
P >1 acre and >120 ft. wide
Improved road or ROW

or development

7. Area <120.0 ft wide
; hetween switchbacks

~
Area <120.0 ft wide
between switchbacks

e Forest A
>1acre and 120.0 ft

Figure 5. Example of a
switchback road.

S

Forest
~>1 acre and >120 ft. wide 7

S S S S

Figure 6. Example of
nonforest and forest strips.

a) Improved roads: paved roads, gravel roads, or improved dirt roads regularly
maintained for long-term continuing use. Unimproved traces and roads
created for skidding logs are not considered improved roads.

b) Maintained rights-of-way: corridors created for railroads, power lines, gas
lines, and canals that are periodically treated to limit the establishment and
growth of trees and shrubs.

c) Developments: structures and the maintained area next to a structure, all
less than 1.0 acre in size and surrounded by forest land. Examples of
developments are houses or trailers on very small lots, communication
installations in a small cleared area within forest land, and barns and sheds.

Distinct, alternating strips of forest and nonforest land: this situation occurs when a plot or
subplot samples a condition class that is less than 1.0 acre in size and less than 120.0
feet in width. The condition class is one of a series of parallel strips of forest and
nonforest land in which none of the strips meet the minimum width requirement. This
exception applies only to nonforest conditions that are not listed under #1, e.g.,
improved roads, maintained rights-of-way, and developments.

For many small intermingled strips, determine the total area that the alternating strips
occupy, and classify according to the CONDITION CLASS STATUS (forest land or
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nonforest land) that occupies the greater area. If the area of alternating strips is so large
or indistinct as to make a total area determination impractical, then classify the sample as

forest land.

For two alternating strips of forest and nonforest between two qualifying areas of
nonforest land and forest land, see Figure 7. Figure 7 delineates the boundary between
the forest and nonforest condition classes for four different examples. The plot center
defines the plot condition for all strips covered by the arrow. Any subplot that falls in the
alternating strips uses the rule. Any subplot that falls in assigned nonforest / forest is

assigned that type.

Nonforest land Strip of Forest Strip of Forest land
greater than 30’ — 119’ wide Nonforest 30 — | greater than
120.0 ft wide and at least 119 wide and at | 120.0 ft wide

120 lona least 120’ long
(and not
cultural, not a
PC separate
< ©
NF ~
PC
© .
" F
PC
< ©
NF ~
PC
© >
" F

Figure 7. Example of alternating strips of forested and nonforested conditions.
PC is the plot center (center of subplot 1).

3. The 120.0-foot minimum width for delineation does not apply when a corner angle is 90
degrees or greater (Figure 8).

120.0 i~

Forest Nonforest

120.0

Figure 8. lllustration of the 90 degree corner rule. The dotted lines do not
create nonforest conditions.
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4. Linear water features: natural water features that are linear in shape such as streams and
rivers. A linear water feature must meet the definition for Census or noncensus water to
be nonforest area. Therefore, a linear water feature must be at least 30.0 feet wide and
cover at least 1.0 acre. The width of a linear water feature is measured across its
channel between points on either side up to which water prevents the establishment and
survival of trees. To determine whether a linear water feature qualifies as nonforest, rely
on all available information on hand such as aerial photos, topographic maps, past
survey land calls, and ocular estimates at the current survey visit. Linear water features
that do not meet the definition for Census or noncensus water should be classified as
forest land only if bounded by forest land on both shores. Crews are NOT expected to
measure the length of a linear water feature to determine if it meets the 1.0 acre
requirement; use professional judgment and common sense on any linear water feature.

5. Nonsampled conditions within accessible forest land are delineated, regardless of size,
as a separate condition.

CONDITION CLASS NUMBER

On a plot, assign and record a number for each condition class. The condition class at plot
center (the center of subplot 1) is designated condition class 1. Other condition classes are
assigned numbers sequentially at the time each condition class is delineated.

When collected: All condition classes
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values: 1t09

CONDITION CLASS STATUS

Record the code that describes the sampling status of the condition class. The instructions in
Sections 2.3 and 2.4 apply when delineating condition classes that differ by CONDITION CLASS
STATUS.

When collected: All condition classes
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values:

Accessible forest land
Nonforest land
Noncensus water
Census water
Nonsampled

AP WN -

CONDITION NONSAMPLED REASON
For portions of plots that cannot be sampled (CONDITION CLASS STATUS = 5), record one of
the following reasons.

When collected: When CONDITION CLASS STATUS =5
Field width: 2 digits

Tolerance: No errors

MQO: At least 99% of the time

Values: see next page
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Values:

01 Outside U.S. boundary — Assign this code to condition classes beyond the U.S.
border.

02 Denied access area — Any area within the sampled area of a plot to which access is
denied by the legal owner, or to which an owner of the only reasonable route to the
plot denies access. There are no minimum area or width requirements for a
condition class delineated by denied access. Because a denied-access condition
can become accessible in the future, it remains in the sample and is re-examined at
the next occasion to determine if access is available. In some regions denied
access plots may be replaced; check with the field supervisor regarding regional
protocols for plot replacement.

03 Hazardous situation — Any area within the sampled area on plot that cannot be
accessed because of a hazard or danger, for example cliffs, quarries, strip mines,
illegal substance plantations, temporary high water, etc. Although the hazard is not
likely to change over time, a hazardous condition remains in the sample and is re-
examined at the next occasion to determine if the hazard is still present. There are
no minimum size or width requirements for a condition class delineated by a
hazardous condition. In some regions hazardous plots may be replaced; check with
the field supervisor regarding regional protocols for plot replacement.

11 Out of state boundary (OFFICE USE ONLY - valid only when PLOT
NONSAMPLED REASON = 11)

DELINEATING CONDITION CLASSES WITHIN ACCESSIBLE FOREST LAND:

Accessible forest land is subdivided into condition classes that are based on differences in
RESERVED STATUS, OWNER GROUP, FOREST TYPE, STAND SIZE CLASS,
REGENERATION STATUS, and TREE DENSITY. Section 2.1 applies when delineating
contrasting forest condition classes. Specific criteria apply for each of the six attributes and are
documented by attribute in 2.5.1 to 2.5.6. “Stands” are defined by plurality of stocking for all live
trees that are not overtopped.

Additionally, each separate forest condition class recognized within accessible forest land must
be at least 1.0 acre in size and at least 120.0 feet in width. If prospective contrasting forest land
condition classes do not each meet these minimum size and width requirements, the most similar
prospective conditions should be combined until these minimums are attained.

No other attribute shall be the basis for recognizing contrasting condition classes within
accessible forest land. For each condition class recognized, many “ancillary attributes” that help
describe the condition will be collected, but will not be used for delineation purposes (see
Sections 2.5.7 t0 2.5.23).

General instructions for delineating condition classes within accessible forest lands:

1. Distinct boundary within an macroplot (if applicable), subplot, or microplot — Separate
condition classes ARE recognized if, within a subplot, two (or more) distinctly different
condition classes are present and delineated by a distinct, abrupt boundary. The
boundary is referenced; see Section 4.0.

2. Indistinct boundary within a subplot — Separate condition classes are NOT recognized if
the prospective condition classes abut along an indistinct transition zone, rather than on
an abrupt, obvious boundary. Only one condition is recognized, and the subplot is
classified entirely as the condition it most resembles.
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Example: The four subplots all sample only accessible forest land. Subplots 1, 3,
and 4 sample what is clearly a stand of large diameter trees. Subplot 2 falls in the
middle of a stand size transition zone. In the zone, the large diameter stand phases
into a sapling stand.

Subplot 2 must not be divided into two condition classes on the basis of stand size.
Instead, it is treated entirely as part of the large diameter condition class or is
assigned entirely to a new condition class that is classified as a seedling-sapling
stand. The latter occurs only if the crew thinks the entire subplot is more like a stand
of seedlings-saplings than a stand of large diameter trees; then the boundary
between the large and small diameter stands is assumed to occur between and not
on the subplots.

3. A boundary or transition zone between fixed radii plots that sample distinctly different
condition classes — Separate condition classes are recognized and recorded when a valid
attribute obviously differs between two fixed radius plots, but a distinct boundary or
indistinct transition zone exists outside the sampled (fixed-radius) area of the subplots. In
such cases, a boundary, if present, is not referenced.

Example: The northernmost subplot (2) samples entirely accessible forest land. The
other three subplots, 1, 3, and 4, fall clearly in a nonforest meadow. Between subplot
1 and 2 is a transition zone; the number of trees present goes from none to what
clearly represents at least 10-percent tree stocking. Two condition classes are
sampled: accessible forest land sampled on subplot 2, and nonforest land sampled
on the other subplots.

4. Riparian forest area — A riparian forest area is defined as a forest area between 30.0 and
120.0 feet wide, and 1.0 acre or more in size, cumulative, and adjacent to but not
necessarily present on both sides of a naturally occurring or artificially created body of
water or watercourse with continuous or intermittent flow. Riparian forest areas may be
associated with but not limited to streams, rivers, lakes, sloughs, seeps, springs, marsh,
bogs, beaver ponds, sink holes, cypress domes and ponds, man-made ditches and
canals. A riparian forest area must be associated “within forest” and contain at least one
distinct and obvious change in a condition class delineation attribute from its adjacent
accessible forest land condition class. Figures 9-14 provide examples of when to
delineate riparian forest area as a separate condition class.

Note: When the width of forest adjacent to a stream is between 120.0 feet and 150.0 feet
and the width of the riparian forest is at least 30.0 feet wide, the rules for identifying the
non-riparian forest (at least 30.0 feet but less than 120.0 feet) need to be modified. The
non-riparian forest can be between 30.0 feet and 120.0 feet and mapped as a separate
condition as long as it meets the criteria for delineating a separate condition class,
otherwise it will be an inclusion in the riparian forest condition class.

J b

Figure 9. Forest type B is a separate condition
class (riparian) if the band of it is between 30.0
feet and 120.0 feet wide, and is > 1.0 acre in
size.
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wide, and is > 1.0 acre in size.
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/ /
forest type &

Figure 12. If the stream is > 30.0 feet wide,
forest type B is a separate condition class
(riparian) if either of the two widths of the
bands falls between 30.0 feet and 120.0 feet
wide and is > 1.0 acre in size.

MO forest

Figure 13. Forest type B is a separate
condition class (riparian) if the band of it is
between 30.0 feet and 120.0 feet wide, and is
> 1.0 acre in size.

251 RESERVED STATUS

Figure 14. In a non-forested area, a band of
forest type B that is < 120.0 feet wide is NOT
considered a riparian area. Itis nota
separate condition class at all.

Record the code that identifies the reserved designation for the condition. Reserved land is
withdrawn by law(s) prohibiting the management of land for the production of wood products (not
merely controlling or prohibiting wood-harvesting methods). Such authority is vested in a public
agency or department, and supersedes rights of ownership. The prohibition against management
for wood products cannot be changed through decision of the land manager (management
agency) or through a change in land management personnel, but rather is permanent in nature.

When collected: CORE: All accessible forestland condition classes (CONDITION CLASS

STATUS =1)
Field width: 1 digit
Tolerance: No errors
MQO: At least 99% of the time
Values:
0 Not reserved
1 Reserved
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OWNER GROUP

Record the OWNER GROUP code identifying the ownership (or the managing Agency for public
lands) of the land in the condition class. Conditions will be delineated based on changes in
OWNER GROUP only; separate conditions due to changes in OWNER GROUP are recognized
only where differences can be clearly identified on the ground when visiting the plot.

When collected: CORE: All accessible forest land condition classes (CONDITION CLASS
STATUS =1)

Field width: 2 digits

Tolerance: No errors

MQO: At least 99% of the time

Values:
10 Forest Service
20 Other Federal
30 State and Local Government
40 Private
FOREST TYPE

Record the code corresponding to the FOREST TYPE (from Appendix 2) that best describes the
species with the plurality of stocking for all live trees in the condition class that are not
overtopped.

If STAND SIZE CLASS is nonstocked, then FOREST TYPE is determined by the following
hierarchy:

1. Evaluate any seedlings available to determine the FOREST TYPE.
2. If no seedlings exist, use adjacent stands and your best professional judgment to
determine FOREST TYPE.

When collected: All accessible forest land condition classes (CONDITION CLASS STATUS =1)

Field width: 3 digits

Tolerance: No errors in group or type

MQO: At least 99% of the time in group; at least 95% of the time in type. No MQO when STAND
SIZE CLASS = 0.

Values: See Appendix 2

The instructions in Sections 2.1 and 2.4 apply when delineating, within accessible forest land,
contrasting conditions based on differences in FOREST TYPE.

STAND SIZE CLASS
Record the code that best describes the predominant size class of all live trees in the condition
class.

When collected: All accessible forest land condition classes (CONDITION CLASS STATUS = 1)
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values:

0 Nonstocked
Meeting the definition of accessible forest land, and one of the following applies:

(a) less than 10 percent stocked by trees of any size, or
(b) for several western woodland species where stocking standards are not available,
less than 5 percent crown cover of trees of any size.

1 <4.9inches (seedlings / saplings)
At least 10 percent stocking (or 5 percent crown cover if stocking standards are not
available) in trees of any size; and at least 2/3 of the crown cover is in trees less than 5.0
inches DBH/DRC.
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2 5.0-8.9inches (softwoods) / 5.0 — 10.9 inches (hardwoods)
At least 10 percent stocking (or 5 percent crown cover if stocking standards are not
available) in trees of any size; and at least 1/3 of the crown cover is in trees greater than
5.0 inches DBH/DRC and the plurality of the crown cover is in softwoods between 5.0 —
8.9 inches diameter and/or hardwoods between 5.0 — 10.9 inches DBH, and/or western
woodland trees 5.0 — 8.9 inches DRC.

3  9.0-19.9 inches (softwoods) / 11.0 — 19.9 inches (hardwoods)
At least 10 percent stocking (or 5 percent crown cover if stocking standards are not
available) in trees of any size; and at least 1/3 of the crown cover is in trees greater than
5.0 inches DBH/DRC and the plurality of the crown cover is in softwoods between 9.0 —
19.9 inches diameter and/or hardwoods between 11.0 — 19.9 inches DBH, and for
western woodland trees 9.0 — 19.9 inches DRC.

4 20.0-39.9inches
At least 10 percent stocking (or 5 percent crown cover if stocking standards are not
available) in trees of any size; and at least 1/3 of the crown cover is in trees greater than
5.0 inches DBH/DRC and the plurality of the crown cover is in trees between 20.0 — 39.9
inches DBH.

5 40.0 + inches
At least 10 percent stocking (or 5 percent crown cover if stocking standards are not
available) in trees of any size; and at least 1/3 of the crown cover is in trees greater than
5.0 inches DBH/DRC and the plurality of the crown cover is in trees > 40.0 inches DBH.

The instructions in Sections 2.1 and 2.4 apply when delineating, on accessible forest land,
contrasting conditions based on differences in STAND SIZE CLASS.

Within the sampled area on microplot, subplot, or macroplot, recognize only very obvious
contrasting stands of different mean diameter with an abrupt boundary. Example: an obvious
abrupt boundary exists within the sampled (fixed-radius) area of a subplot and demarcates a
STAND SIZE CLASS change. Use tree stocking of all live trees that are not overtopped to
differentiate between stand-size classes; for most western woodland forest types (e.g., pinyon,
juniper, gambel oak) where stocking standards are not readily available, use percent tree cover to
represent stocking.

Use crown cover as the surrogate for stocking to determine STAND SIZE CLASS. View the plot
from the top down and examine crown cover. The stand must have at least 5 percent of the
crown cover in STAND SIZE CLASSES of 1, 2, 3, 4, or 5 or any combination of these STAND
SIZE CLASSES; otherwise the STAND SIZE CLASS is 0. If 2/3 of the crown cover is STAND
SIZE CLASS = 1, classify the condition as STAND SIZE CLASS = 1. If less than 2/3 of the crown
cover is STAND SIZE CLASS = 1, classify the condition as STAND SIZE CLASS = 2, 3, 4, or 5,
based on which of these STAND SIZE CLASSES has the most crown cover.

REGENERATION STATUS
Record the code that best describes the artificial regeneration that occurred in the condition.

When collected: All accessible forest land condition classes (CONDITION CLASS STATUS = 1)
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values:
0 Natural — present stand shows no clear evidence of artificial regeneration.
Includes unplanted, recently cut lands
1 Artificial — present stand shows clear evidence of artificial regeneration
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The instructions in section 2.1 and 2.4 apply when delineating, within accessible forest land,
contrasting conditions based on differences in REGENERATION STATUS.

For a forest land condition to be delineated and/or classified as artificially regenerated, the
condition must show distinct evidence of planting or seeding. If it is difficult to determine whether
or not a stand has been planted or seeded, then use code 0. If no distinct boundary exists within
the sampled (fixed-radius) area on any subplot, then do not recognize separate conditions. In
many regions of the West, trees are not planted in rows, and planted stands do not differ in
physical appearance from natural conditions. In these cases, there is no need to differentiate
conditions based on stand origin.

NOTE: Plot records or verbal evidence from landowner is acceptable for determining
regeneration status.

TREE DENSITY

Record a code to indicate the relative tree density classification. Base the classification on the
number of stems/unit area, basal area, tree cover, or stocking of all live trees in the condition that
are not overtopped, compared to any previously defined condition class TREE DENSITY.

The instructions in Sections 2.1 and 2.4 apply when delineating, within accessible forest land,
contrasting conditions based on differences in TREE DENSITY.

Codes 2 and higher are used ONLY when all other attributes used to delineate separate condition
classes are homogenous, i.e., when a change in density is the ONLY difference within what
would otherwise be treated as only one forest condition. Otherwise, code 1 for all condition
classes. Codes 2 and higher are usually, but not always, used to demarcate areas that differ
from an adjacent area due to forest disturbance, e.g., a partial harvest or heavy, but not total tree
mortality due to a ground fire. Delineation by density should only be done when the less-dense
condition is 50 percent or less as dense as the more dense condition.

Do not distinguish between low-stocked stands or stands of sparse and patchy forest.
When collected: All accessible forest land condition classes (CONDITION CLASS STATUS =1)

Field width: 1 digit
Tolerance: No errors
MQO: At least 99% of the time

Values:
1 Initial density class
2 Density class 2 - density different than 1
3 Density class 3 - density different than 1 and 2

In order to qualify as a separate condition based on density, there MUST be a distinct, easily
observed change in the density of an area's tree cover or basal area. Examples of valid
contrasting conditions defined by differences in tree density are:

e the eastern half of an otherwise homogeneous, 20-acre stand has many trees killed by a
bark beetle outbreak,

e one portion of a stand is partially cut over (with 40 square feet basal area per acre) while
the other portion is undisturbed (with 100 square feet basal area per acre).

NOTE: In these examples, RESERVED STATUS, OWNER GROUP, FOREST TYPE, STAND
SIZE CLASS, and REGENERATION STATUS are the same.

ANCILLARY (NON-DELINEATING) VARIABLES

257

OWNER CLASS

Record the OWNER CLASS code that best corresponds to the ownership (or the managing
Agency for public lands) of the land in the condition class. Conditions will NOT be delineated
based on changes in owner class. If multiple owner classes within a group occur on a single
condition class, record the owner class closest to the plot center.
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When collected: CORE: All accessible forest land condition classes (CONDITION CLASS
STATUS =1)

Field width: 2 digits

Tolerance: No errors

MQO: At least 99% of the time

Values:
Owner Classes within Forest Service Lands (Owner Group 10):
11 National Forest
12 National Grassland

13 Other Forest Service
Owner Classes within Other Federal Lands (Owner Group 20)
21 National Park Service
22 Bureau of Land Management
23 Fish and Wildlife Service
24 Departments of Defense/Energy
25 Other Federal
Owner Classes within State and Local Government lands (Owner Group 30)
31 State
32 Local (County, Municipality, etc.)
33 Other Non Federal Public
Owner Classes within Private lands (Owner Group 40)
41 Corporate
42 Non Governmental Conservation / Natural Resources Organization
- examples: Nature Conservancy, National Trust for Private Lands, Pacific
Forest Trust, Boy Scouts of America, etc.

43 Unincorporated Partnerships / Associations / Clubs — examples: Hunting
Clubs that own, not lease property, recreation associations, 4H, etc.
44 Native American (Indian) — within reservation boundaries

45 Individual

PRIVATE OWNER INDUSTRIAL STATUS

Record the code identifying the status of the owner with regard to being considered industrial as
determined by whether or not they own and operate a primary wood processing plant. A primary
wood processing plant is any commercial operation which originates the primary processing of
wood on a regular and continuing basis. Examples include: pulp or paper mill, sawmill, panel
board mill, post or pole mill, etc. Cabinet shops, “mom & pop” home-operated businesses, etc.,
should not be considered as industrial plants. If any doubt exists with the determination by the
field crew about the owner’s industrial status due to name, commercial plant size, type plant, etc.,
choose code 0.

NOTE: FIA unit or State headquarters may have to maintain a list of recognized industrial owners
within a State for crews to use when making these determinations.

When collected: CORE: All accessible forest land condition classes (CONDITION CLASS
STATUS = 1) when the owner group is private (OWNER GROUP 40)
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values:

0 Land is not owned by industrial owner with a wood processing plant
1 Land is owned by industrial owner with wood processing plant

ARTIFICIAL REGENERATION SPECIES

Record the species code of the predominant tree species for which evidence exists of artificial
regeneration in the stand. This attribute is ancillary; that is, contrasting condition classes are
never delineated based on variation in this attribute.
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When collected: All accessible forest land condition classes (CONDITION CLASS STATUS =1)
with evidence of artificial regeneration (REGENERATION STATUS = 1)

Field width: 4 digits

Tolerance: No errors

MQO: At least 99% of the time

Values: See Appendix 3

STAND AGE

Record the average total age, to the nearest year, of the trees (plurality of all live trees not
overtopped) in the predominant STAND SIZE CLASS of the condition, determined using local
procedures. Record 000 for non-stocked stands.

An estimate of STAND AGE is required for every forest land condition class defined on a plot.
Stand age is usually highly correlated with stand size and should reflect the average age of all
trees that are not overtopped. Unlike the procedure for site tree age (TREE AGE AT
DIAMETER), estimates of STAND AGE should estimate the time of tree establishment (e.g., not
age at the point of diameter measurement). Note: For planted stands, estimate age based on the
year the stand was planted (e.g., do not add in the age of the planting stock).

To estimate STAND AGE, select two or three dominant or codominant trees from the overstory.

If the overstory covers a wide range of tree sizes and species, try to select the trees accordingly,
but it is not necessary to core additional trees in such stands. The variance associated with
mean stand age increases with stand heterogeneity, and additional cores are not likely to improve
the estimate. Core each tree at the point of diameter measurement and count the rings between
the outside edge and the core to the pith. Add in the number of years that passed from
germination until the tree reached the point of core extraction to determine the total age of the
tree. Add 2 years to all hardwood species, 7 years to longleaf pine and 3 years to all other pine
species. Assign a weight to each core by visually estimating the percentage of total overstory
trees it represents. Make sure the weights from all cores add up to 1.0, compute the weighted
average age, and record. For example, if three trees aged 34, 62, and 59 years represent 25
percent, 60 percent, and 15 percent of the overstory, respectively, the weighted stand age should
be:

(34 x 0.25) + (62 x 0.60) + (59 x 0.15) = 55 years.

In some cases, it may be possible to avoid coring trees to determine age. If a stand has not been
seriously disturbed since the previous survey, simply add the number of years since the previous
inventory to the previous STAND AGE. In other situations, cores collected from site trees can be
used to estimate STAND AGE.

If a condition class is nonstocked, assign a STAND AGE of 000.

If all of the trees in a condition class are of a species which, by regional standards, cannot be
bored for age (e.g., mountain mahogany, tupelo) record 998. This code should be used in these
cases only.

If tree cores are not counted in the field, but are collected and sent to the office for the counting of
rings, record 999. Note on the core the % of stand that type of core represents so that STAND
AGE can be calculated later.

When collected: All accessible forest land condition classes (CONDITION CLASS STATUS = 1)
Field width: 3 digits

Tolerance: +/- 10%

MQO: At least 95% of the time

Values: 000 to 199, 998, 999
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2.5.11 DISTURBANCE 1
Record the code corresponding to the presence of the following disturbances. Disturbance can
connote positive or negative effects. The area affected by any natural or human-caused
disturbance must be at least 1.0 acre in size. Record up to three different disturbances per
condition class from most important to least important as best as can be determined. This
attribute is ancillary; that is, contrasting conditions are never delineated based on variation in this
attribute.

For initial forest plot establishment (initial grid activation or newly forested plots), the disturbance
must be within the last 5 years. For remeasured plots recognize only those disturbances that
have occurred since the previous inventory.

The following disturbance codes require "significant threshold" damage, which implies mortality
and/or damage to 25 percent of all trees in a stand or 50 percent of an individual species’ count.
Additionally, some disturbances affect forests but initially may not affect tree growth or health
(e.g., grazing, browsing, flooding, etc.). In these cases, a disturbance should be coded when at
least 25 percent of the soil surface or understory vegetation has been affected.

When collected: All accessible forest land condition classes (CONDITION CLASS STATUS =1)
Field width: 2 digits

Tolerance: No errors

MQO: At least 99% of the time

Values:

Code Definition
00 None - no observable disturbance

10 Insect damage (to both understory vegetation and trees)
11 insect damage to understory vegetation
12  insect damage to trees, including seedlings and saplings

20 Disease damage (to both understory vegetation and trees)
21  disease damage to understory vegetation
22  disease damage to trees, including seedlings and saplings

30 Fire (from crown and ground fire, either prescribed or natural)
31 ground fire
32  crown fire

40  Animal damage (other than listed below)
41  beaver (includes flooding caused by beaver)
42  porcupine
43  deer/ungulate
44  bear (CORE OPTIONAL)
45  rabbit (CORE OPTIONAL)
46 domestic animal/livestock (includes grazing)

50 Weather damage (other than listed below)
51 ice
52  wind (includes hurricane, tornado)
53 flooding (weather induced)
54 drought
55 earth movement/avalanches

60 Vegetation (suppression, competition, vines):
70  Unknown/not sure/other (include in NOTES)
80 Human-caused damage — any significant threshold of human-caused damage not

described in the DISTURBANCE codes listed or in the TREATMENT codes listed. Must
include a plot-level note to describe further.
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DISTURBANCE YEAR 1
Record the year in which DISTURBANCE 1 occurred. If the disturbance occurs continuously
over a period of time, record 9999.

When collected: When DISTURBANCE 1 > 00
Field width: 4 digits
Tolerance: +/- 1 year for measurement cycles of 5 years
+/- 2 years for measurement cycles of > 5 years
MQO: At least 99% of the time
Values: Since the previous plot visit, or the past 5 years for plots visited for the first time

DISTURBANCE 2
If a stand has experienced more than one disturbance, record the second disturbance here. See
DISTURBANCE 1 for coding instructions.

DISTURBANCE YEAR 2
Record the year in which DISTURBANCE 2 occurred. See DISTURBANCE YEAR 1 for coding
instructions.

DISTURBANCE 3
If a stand has experienced more than two disturbances, record the third disturbance here. See
DISTURBANCE 1 for coding instructions.

DISTURBANCE YEAR 3
Record the year in which DISTURBANCE 3 occurred. See DISTURBANCE YEAR 1 for coding
instructions.

TREATMENT 1

Forestry treatments are a form of disturbance. These human disturbances are recorded
separately here for ease of coding and analysis. The term treatment further implies that a
silvicultural application has been prescribed. This does not include occasional stumps of
unknown origin or sparse removals for firewood, Christmas trees, or other miscellaneous
purposes. The area affected by any treatment must be at least 1.0 acre in size. Record up to
three different treatments per condition class from most important to least important as best as
can be determined. This attribute is ancillary; that is, contrasting conditions are never delineated
based on variation in this attribute.

For initial forest plot establishment (initial grid activation or newly forested plots), the treatment
must be within the last 5 years. For remeasured plots recognize only those treatments that have
occurred since the previous inventory.

When collected: All accessible forest land condition classes (CONDITION CLASS STATUS =1)
Field width: 2 digits

Tolerance: No errors

MQO: At least 99% of the time

Values: see next page
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Values:

Code Definition

00 None - No observable treatment.

10  Cutting - The removal of one or more trees from a stand.

20  Site preparation - Clearing, slash burning, chopping, disking, bedding, or other
practices clearly intended to prepare a site for either natural or artificial
regeneration.

30 Artificial regeneration - Following a disturbance or treatment (usually cutting), a
new stand where at least 50% of the live trees present resulted from planting or
direct seeding.

40 Natural regeneration - Following a disturbance or treatment (usually cutting), a
new stand where at least 50% of the live trees present (of any size) were
established through the growth of existing trees and/or natural seeding or
sprouting.

50 Other silvicultural treatment - The use of fertilizers, herbicides, girdling, pruning,
or other activities (not covered by codes 10-40) designed to improve the
commercial value of the residual stand, or chaining, which is a practice used on
western woodlands to encourage wildlife forage.

TREATMENT YEAR 1
Record the year in which TREATMENT 1 occurred.

When collected: When TREATMENT 1 > 00
Field width: 4 digits
Tolerance: +/- 1 year for measurement cycles of 5 years
+/- 2 years for measurement cycles of > 5 years
MQO: At least 99% of the time
Values: Since the previous plot visit, or the past 5 years for plots visited for the first time

TREATMENT 2
If a stand has experienced more than one treatment, record the second treatment here. See
TREATMENT 1 for coding instructions; code 00 if none.

TREATMENT YEAR 2
Record the year in which TREATMENT 2 occurred. See TREATMENT YEAR 1 for coding
instructions.

TREATMENT 3
If a stand has experienced more than two treatments, record the third treatment here. See
TREATMENT 1 for coding instructions; code 00 if none.

TREATMENT YEAR 3
Record the year in which TREATMENT 3 occurred. See TREATMENT YEAR 1 for coding
instructions.

PHYSIOGRAPHIC CLASS
Record the code that best describes the PHYSIOGRAPHIC CLASS of the condition within the
plot area; land form, topographic position, and soil generally determine physiographic class.

When collected: All accessible forest land condition classes (CONDITION CLASS STATUS =1)
Field width: 2 digits

Tolerance: No errors

MQO: At least 80% of the time

Values:

Xeric Sites that are normally low or deficient in moisture available to support
vigorous tree growth. These areas may receive adequate precipitation, but
experience a rapid loss of available moisture due to runoff, percolation,
evaporation, etc.
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Dry Tops - Ridge tops with thin rock outcrops and considerable exposure to sun
and wind.

Dry Slopes - Slopes with thin rock outcrops and considerable exposure to sun and
wind. Includes most steep slopes with a southern or western exposure.

Deep Sands - Sites with a deep, sandy surface subject to rapid loss of moisture
following precipitation. Typical examples include sand hills, sites along the beach
and shores of lakes and streams, and many deserts.

Other Xeric - All dry physiographic sites not already described.

Sites that have moderate but adequate moisture available to support
vigorous tree growth except for periods of extended drought. These sites
may be subjected to occasional flooding during periods of heavy or
extended precipitation.

Flatwoods - Flat or fairly level sites outside flood plains. Excludes deep sands and
wet, swampy sites.

Rolling Uplands - Hills and gently rolling, undulating terrain and associated small
streams. Excludes deep sands, all hydric sites, and streams with associated flood
plains.

Moist Slopes and Coves - Moist slopes and coves with relatively deep, fertile soils.
Often these sites have a northern or eastern exposure and are partially shielded
from wind and sun. Includes moist mountain tops and saddles.

Narrow Flood plains/Bottomlands - Flood plains and bottomlands less than 1/4-mile
in width along rivers and streams. These sites are normally well drained but are
subjected to occasional flooding during periods of heavy or extended precipitation.
Includes associated levees, benches, and terraces within a 1/4 mile limit. Excludes
swamps, sloughs, and bogs.

Broad Flood plains/Bottomlands - Flood plains and bottomlands 1/4 mile or wider in
width along rivers and streams. These sites are normally well drained but are
subjected to occasional flooding during periods of heavy or extended precipitation.
Includes associated levees, benches, and terraces. Excludes swamps, sloughs,
and bogs with year-round water problems.

Other Mesic - All moderately moist physiographic sites not already described.

Sites that generally have a year-round abundance or over-abundance of
moisture. Hydric sites are very wet sites where excess water seriously
limits both growth and species occurrence.

Swamps / Bogs - Low, wet, flat forested areas usually quite extensive that are
flooded for long periods of time except during periods of extreme drought.
Excludes cypress ponds and small drains.

Small Drains - Narrow, stream-like, wet strands of forest land often without a well-
defined stream channel. These areas are poorly drained or flooded throughout
most of the year and drain the adjacent higher ground.

Bays and wet pocosins - Low, wet, boggy sites characterized by peaty or organic
soils. May be somewhat dry during periods of extended drought. Examples
include sites in the Lake States with lowland swamp conifers or the Carolina bays
in the southeast US.

Beaver ponds

Cypress ponds
Other hydric - All other hydric physiographic sites.
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2.5.25 PRESENT LAND USE
Record the classification that indicates the land use of the condition.
Use codes 10, 30, 40 and 99 only for land not better described by one of the more detailed codes
within each category.

When collected: All condition classes
Field width: 2 digits

Tolerance: No errors

MQO: At least 99% of the time
Values:

Accessible Forestland (CONDITION CLASS STATUS =1)
Forest land - See section 2.2 for complete definition.

01 Accessible timber land (SITE CLASS = 1- 6)
02 Accessible other forest land (SITE CLASS =7)

10 Agricultural land (CONDITION CLASS STATUS = 2) - Land managed for crops,
pasture, or other agricultural use. The area must be at least 1.0 acre in size and
120.0 feet wide. Use the 10 code only for cases not better described by one of the
following:

11 Cropland

12 Pasture (improved through cultural practices)
13 Idle farmland

14 Orchard

15 Christmas tree plantation

16 Maintained wildlife openings

20 Rangeland (CONDITION CLASS STATUS = 2) - Land primarily composed of
grasses, forbs, or shrubs. This includes lands vegetated naturally or artificially to
provide a plant cover managed like native vegetation and does not meet the
definition of pasture. The area must be at least 1.0 acre in size and 120.0 feet wide.

30 Developed (CONDITION CLASS STATUS = 2) - Land used primarily by humans for
purposes other than forestry or agriculture. Use the 30 code only for land not better
described by one of the following:

31 Cultural: business, residential, and other places of intense human activity.
32 Rights-of-way: improved roads, railway, power lines, maintained canal
33 Recreation: parks, skiing, golf courses
34 Mining

40 Other (CONDITION CLASS STATUS = 2) - Land parcels greater than 1.0 acre in
size and greater than 120.0 feet wide, that do not fall into one of the uses described
above. Examples include undeveloped beaches, barren land (rock, sand),
noncensus water, marshes, bogs, ice, and snow.

41 Marsh
42 Beach

91 Census Water (CONDITION CLASS STATUS = 4) - See section 2.2
92 Noncensus water (CONDITION CLASS STATUS = 3 - See section 2.2

99 Nonsampled (CONDITION CLASS STATUS = 5) - See section 2.2
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2.5.30 SITE CLASS
Record the site class of the condition. If a site tree is collected for the condition, then the site
class will be calculated by the data recorder. If no site tree is collected, then the field crew will
estimate the site class.

When collected: If CONDITION CLASS STATUS =1
Field width: 1 digit

Tolerance: +/- 1 class

MQO: At least 99% of the time

Values: 1-7
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SUBPLOT INFORMATION

Each subplot is described by a series of area parameters relating to topographic features and
existing cover type. These data also relate to the microplot, since the microplot is contained
within the subplot perimeter.

SUBPLOT NUMBER
Record the code corresponding to the number of the subplot.

When Collected: All subplots
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values:
1 Center subplot
2 North subplot
3 Southeast subplot
4 Southwest subplot

SUBPLOT/MACROPLOT STATUS

Indicate whether or not this subplot currently has at least one accessible forested condition class.
In regions measuring the CORE OPTIONAL macroplot, indicate whether or not this macroplot
currently has at least one forested condition class.

When collected: All subplots
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values:
1 Sampled — at least one accessible forest land condition present on subplot
2 Sampled — no accessible forest land condition present on subplot
3 Nonsampled

SUBPLOT NONSAMPLED REASON
For entire subplots that cannot be sampled, record one of the following reasons.

When collected: When SUBPLOT/MACROPLOT STATUS =3
Field width: 2 digits

Tolerance: No errors

MQO: At least 99% of the time

Values: see next page
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Values:
01  Outside U.S. boundary — Assign this code to condition classes beyond the U.S.
border (Texas border counties only).

02 Denied access area — Any area within the sampled area of a plot to which access
is denied by the legal owner, or to which an owner of the only reasonable route to
the plot denies access. There are no minimum area or width requirements for a
condition class delineated by denied access. Because a denied-access condition
can become accessible in the future, it remains in the sample and is re-examined
at the next occasion to determine if access is available. In some regions denied
access plots may be replaced; check with the field supervisor regarding regional
protocols for plot replacement.

03 Hazardous situation — Any area within the sampled area on plot that cannot be
accessed because of a hazard or danger, for example cliffs, quarries, strip mines,
illegal substance plantations, etc. Although the hazard is not likely to change over
time, a hazardous condition remains in the sample and is re-examined at the next
occasion to determine if the hazard is still present. There are no minimum size or
width requirements for a condition class delineated by a hazardous condition. In
some regions hazardous plots may be replaced; check with the field supervisor
regarding regional protocols for plot replacement.

11 Out of state boundary (OFFICE USE ONLY - valid only when PLOT
NONSAMPLED REASON = 11)

SUBPLOT CENTER CONDITION
Record the CONDITION CLASS NUMBER of the condition class at the subplot center.

When collected: All subplots
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values: 1to9

MICROPLOT CENTER CONDITION
Record the CONDITION CLASS NUMBER of the condition class at the microplot center.

When collected: All microplots
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values: 1t09

SUBPLOT SLOPE

Record the angle of slope across the subplot to the nearest 1 percent. SUBPLOT SLOPE is
determined by sighting the clinometer along a line parallel to the average incline (or decline) of
each subplot. This angle is measured along the shortest pathway down slope before the
drainage direction changes. To measure SUBPLOT SLOPE, Observer 1 should stand at the
uphill edge of the subplot and sight Observer 2, who stands at the downhill edge of the subplot.
Sight Observer 2 at the same height as the eye-level of Observer 1. Read the slope directly from
the percent scale of the clinometer:

o |If slope changes gradually across the subplot, record an average slope.

¢ If slope changes across the subplot but the slope is predominantly of one direction, code
the predominant slope percentage rather than the average.
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o |f the subplot falls directly on or straddles a canyon bottom or narrow ridge top, code the
average slope of the side hill(s).

o |f the subplot falls on a canyon bottom or on a narrow ridge top, but most of the area lies
on one side hill, code the slope of the side hill where most of the area lies.

When collected: All subplots with at least one accessible forest land condition present on subplot
(SUBPLOT/MACROPLOT STATUS =1)

Field width: 3 digits

Tolerance: +/- 10%

MQO: At least 90% of the time

Values: 000 to 155

SUBPLOT ASPECT

Record the aspect across the subplot, to the nearest 1 degree. SUBPLOT ASPECT is
determined along the direction of slope for land surfaces with at least 5 percent slope in a
generally uniform direction. SUBPLOT ASPECT is measured with a hand compass along the
same direction used to determine slope.

e |f aspect changes gradually across the subplot, record an average aspect.

o |f aspect changes across the subplot but the aspect is predominately of one direction,
code the predominate direction rather than the average.

e If the subplot falls on or straddles a canyon bottom or narrow ridge top, code the aspect
of the ridge line or canyon bottom.

e |f the subplot falls on a canyon bottom or on a narrow ridge top, but most of the area lies
on one side hill, code the aspect of the side hill.

When collected: All subplots with at least one accessible forest land condition present on subplot
(SUBPLOT/MACROPLOT STATUS =1)

Field width: 3 digits

Tolerance: +/- 10 degrees

MQO: At least 90% of the time

Values:

000 no aspect, slope < 5 percent
001 1 degree
002 2 degrees

360 360.degrees, due north

SNOW/WATER DEPTH

Record to the nearest 0.1 foot the average approximate depth of water or snow covering the
subplot at the time of data collection. This variable is used to indicate subplots where some
variables (e.g., seedling count, total lengths) may be measured with less certainty due to
conditions at the time of measurement.

When collected: All subplots with at least one accessible forest land condition present on subplot
(SUBPLOT/ANNUALR PLOT STATUS = 1)

Field width: 2 digits (x.y)

Tolerance: +/- 0.5 ft

MQO: At the time of measurement (no MQO after initial date of visit)

Values: 0.0 t0 9.9
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SUBPLOT/MACROPLOT CONDITION LIST (CORE OPTIONAL)

This is a listing of all condition classes located within the 24.0-foot radius around the subplot
center. In regions measuring the CORE OPTIONAL macroplot, this is a listing of all condition
classes located within the 58.9-foot radius around the macroplot center. A maximum of four
conditions is permitted at any individual subplot / macroplot. If a condition class has already been
defined at a previously completed subplot / macroplot, use the same condition class number
whenever that condition is encountered. Define new condition classes as they are encountered.
If more than one condition class is listed here, boundary data are required. If only one condition
class is listed, this condition is automatically assigned to the subplot center and microplot center.
If less than four condition classes occur on this subplot, complete the remainder of this field with
zeros. For example, if condition 1 is the only condition class on a subplot, record 1000.

When collected: All forested subplots
Field width: 4 digits

Tolerance: No errors

MQO: At least 99% of the time
Values: 1000 to 9876
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BOUNDARY REFERENCES

Boundary reference data are used to compute the area for the condition classes sampled on a
plot and to remeasure plots. Record all boundaries between condition classes that occur within
the sampled (fixed-radius) area on subplots and microplots (and optionally macroplots).
Boundaries outside sampled (fixed-radius) areas are not referenced.

In addition to using the recording procedures described herein, sketch maps of condition class
boundaries onto the pre-printed plot diagrams on paper field tally sheets.

REFERENCE PROCEDURE

Reference, within the sampled area on each microplot, subplot, and macroplot, the approximate
boundary of each condition class that differs from the condition classes at a subplot center.
Trees selected on these fixed-radius plots are assigned to the actual condition in which they lie
regardless of the recorded approximate boundary delineated.

Boundary referencing is done by recording azimuths and distances from subplot center to the
reference points and/or from microplot center to the reference points (Figures 15 and 16). Each
boundary is marked by a maximum of three points - two where the boundary intersects the
subplot circumference or microplot circumference, and one "corner" point between the two end
points, if necessary. Only the corner point requires a distance, since the distance from the center
to the circumference is always equal to the fixed plot radius.

boundary

;-

S
/

right afihn{h 030 degrees

\

C ondition 2

Condition 1

boundary X" left azimuth 225 degrees

N /

Figure 15. How to measure a straight boundary on a
microplot, subplot, or macroplot.
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bounda
o Y/ right azimuth
— ~__30 degrees
_.// ) \\\\
/ > 90 degrees \
corner/distance 12 ft
| Condition 1

y left azimuth
S 140 degrees
At

boundary

Figure 16. How to measure a boundary with a corner on a
subplot or macroplot.

Microplot boundaries are referenced to the microplot center, and macroplot boundaries are
referenced to the subplot center in the same manner described for subplots. Note that the larger
the plot, the greater likelihood of a need for a boundary corner to record boundaries that are not
straight lines.

Refer to Sections 2.1 and 2.4 for general condition class delineation guidelines. The following
additional rules apply when referencing a boundary within a subplot, microplot, or macroplot:

1.

When a boundary between accessible forest land and nonforest land or between two
contrasting accessible forest land condition classes is clearly marked, use that feature to
define the boundary. Examples of clear demarcation are a fence line, plowed field edge,
sharp ridge line, and water's edge along a stream course, ditch, or canal.

When a boundary between forest land and nonforest land is not clearly marked by an
obvious feature, the boundary should follow the nonforest side of the stems of the trees
at the forest edge.

When a boundary between two contrasting forest land condition classes is not clearly
marked, map along the stems of the contrasting condition. When the boundary between
two contrasting forest land condition classes is separated by a narrow linear inclusion
(creek, fire line, narrow meadow, unimproved road), establish the boundary at the far
edge, relative to subplot center, of the inclusion.

When a plot is remeasured, the crew will examine the boundaries referenced at last
inventory. If no change has occurred, the current crew will retain the boundary data that
were recorded at last inventory. If a boundary has changed, or a new boundary is
present, or the previous crew made an obvious error, record new or updated boundary
data. Delete boundaries that are no longer distinct.

Although individual MQOs are specified for the azimuths and distances, in practice a
crew will be considered ‘correct’ when the difference in areas as mapped by the original
crew and by the QA crew is less than 10 percent of the subplot or microplot area. This
allows for slight variations in azimuths or distances due to the approximate nature of
mapping procedures.
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6. Define and map between nonforest land features, census and noncensus water only
on subplots with at least one accessible forest land condition present (SUBPLOT
STATUS =1)

BOUNDARY DATA

Record the appropriate values for each boundary mapped on the subplot, microplot, or macroplot
as follows:

SUBPLOT NUMBER
Record the code corresponding to the number of the subplot.

When collected: All boundaries
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values:
1 Center subplot
2 North subplot
3 Southeast subplot
4 Southwest subplot
PLOT TYPE

Record the code to specify whether the boundary data are for a subplot, microplot, or macroplot.

When collected: All boundaries
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values:

1 Subplot boundary
2 Microplot boundary
3 Macroplot boundary (coded only when macroplots are taken)

CONTRASTING CONDITION

Record the CONDITION CLASS NUMBER of the condition class that contrasts with the condition
class located at the subplot center (for boundaries on the subplot or macroplot) or at the microplot
center (for boundaries on the microplot), e.g., the condition class present on the other side of the

boundary line. See section 3.0 for subplot data.

When collected: All boundaries
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values: 1to9

LEFT AZIMUTH

Record the azimuth from the subplot, microplot, or macroplot center to the farthest left point
(facing the contrasting condition) where the boundary intersects the subplot, microplot, or
macroplot circumference.
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When collected: All boundaries
Field width: 3 digits

Tolerance: +/- 5 degrees

MQO: At least 90% of the time
Values: 001 to 360

CORNER AZIMUTH

Record the azimuth from the subplot, microplot, or macroplt center to a corner or curve in a
boundary. If a boundary is best described by a straight line between the two circumference
points, then record 000 for CORNER AZIMUTH (000=none).

When collected: All boundaries
Field width: 3 digits

Tolerance: +/- 5 degrees
MQO: At least 90% of the time
Values: 000 to 360

CORNER DISTANCE
Record the horizontal distance, to the nearest 1 foot, from the subplot, microplot, or macroplot
center to a boundary corner point.

When collected: All boundaries when CORNER AZIMUTH > 000
Field width: 2 digits

Tolerance: +/-1 ft

MQO: At least 90% of the time

Values:
microplot 01 to 07 ft (actual limiting distance is 6.8 ft)
subplot 01 to 24 ft

RIGHT AZIMUTH

Record the azimuth from subplot, microplot, or macroplot center to the farthest right point (facing
the contrasting condition) where the boundary intersects the subplot, microplot, or macroplot
circumference.

When collected: All boundaries
Field width: 3 digits

Tolerance: +/- 5 degrees

MQO: At least 90% of the time
Values: 001 to 360
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TREE AND SAPLING DATA

Trees at least 5.0 inches in diameter are sampled within the subplot. ‘Tally trees’ are defined as
all live and standing dead trees in accessible forest land condition classes encountered on the
subplot the first time a subplot is established, and all trees that grow into a subplot thereafter.
These data yield information on tree volume, growth, mortality, and removals; wildlife habitats;
forest structure and composition; biomass; and carbon sequestration.

Trees with a diameter at least 1.0 inch but less than 5.0 inches, termed saplings, are sampled
within the microplot. ‘Tally saplings’ are defined as all live saplings in accessible forest land
condition classes encountered the first time a microplot is established, and all saplings that grow
into each microplot thereafter are included until they grow to 5.0 inches or larger, at which time
they are tallied on the 24.0-foot subplot and referenced (new AZIMUTH and HORIZONTAL
DISTANCE taken) to the subplot center.

For multi-stemmed western woodland species, a cumulative DRC is used to compute diameter as
described in Sections 5.9 and 5.9.4.

Trees are alive if they have any living parts (leaves, buds, cambium) at or above the point of
diameter measurement, either diameter at breast height (DBH) or diameter at root collar (DRC).
Trees that have been temporarily defoliated are still alive.

Once tallied, dead trees over 5.0 inches in diameter are tracked until they no longer qualify as
standing dead. Working around dead trees is a safety hazard - crews should exercise
extreme caution! Trees that are deemed unsafe to measure should be estimated.

To qualify as a standing dead tally tree, dead trees must be at least 5.0 inches in diameter, have
a bole which has an unbroken ACTUAL LENGTH of at least 4.5 feet, and lean less than 45
degrees from vertical as measured from the base of the tree to 4.5 feet..

“Unbroken” is defined as at least 50 percent attached to the original source of growth. The
degree of lean on dead trees with partially separated (i.e., 1 to 50 percent) boles is measured
from the base of the tree to the top of ACTUAL LENGTH.

Portions of boles on dead trees that are separated greater than 50 percent (either above or below
4.5 feet), are considered severed and are included in Down Woody Material (DWM) if they
otherwise meet DWM tally criteria.

For western woodland species (Appendix 3) with multiple stems, a tree is considered down if
more than 2/3 of the volume is no longer attached or upright; do not consider cut and removed
volume. For western woodland species with single stems to qualify as a standing dead tally tree,
dead trees must be at least 5.0 inches in diameter, be at least 1.0 foot in unbroken ACTUAL
LENGTH, and lean less than 45 degrees from vertical.

Live and dead standing tally trees, and partially separated boles of dead tally trees, do not have
to be self-supported. They may be supported by other trees, branches, or their crown.

Trees that have been cut above DBH qualify as tally trees, provided they meet the size
requirement. Trees cut below DBH do not qualify as tally trees. High stumps on naturally swell-
butted trees (where it is normal to cut above 4.5 ft.) do not qualify as standing dead trees.

The following apply at remeasurement:

. If at the previous visit a forked tree was recorded as two separate trees but should
have been recorded as one tree, delete one tree and correct the diameter for the
remaining tree. Record and explanation in TREE NOTES.

e If at the previous visit a forked tree was recorded as one tree but should have been
recorded as two separate trees, correct the diameter for the remeasured tree to
represent one tree, and add the other fork as a new tree. Record an explanation in
TREE NOTES.
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Begin tallying trees at an azimuth of 001 degrees from subplot center and continue clockwise
around the subplot. Repeat this sequence for trees on the microplot and again on the annular
plot.

SUBPLOT NUMBER

Record the subplot number where the tree occurs. Also record for subplots that have no tally on
the subplot or on the microplot either due to a nonforest land use or a forested land use with low
stocking. This is done to indicate to the edit check program that the subplot was accounted for
and that the data was not lost during the transmission.

When Collected: All live tally trees > 1.0 in DBH/DRC and standing dead tally trees > 5.0 in
DBH/DRC

Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values:

Center subplot

North subplot

Southeast subplot

Southwest subplot

BWN 2

TREE RECORD NUMBER

Record a code to uniquely and permanently identify each tree on a given subplot. The TREE
RECORD NUMBERS must be unique within a subplot — being unique is more important than
being sequential. In general, work clockwise from azimuth 001 to 360, and work outwards from
subplot center to subplot perimeter. On remeasured plots, use the previously assigned tree
number. Saplings tallied on microplots will retain their initially assigned tree number if they grow
to tree size. New and missed trees will be assigned the next available tree number. DO NOT
renumber all plot trees in order to assign a more “correct” tree number to a missed tree.
Numbers assigned to trees that are subsequently found to be extra will be dropped and not
reused.

NOTE: If this is a Phase 3 plot, match the trees on this point to the hard copy list provided.
Record the three-digit FHM tree number assigned to each standing tree.

When Collected: All live tally trees > 1.0 in DBH/DRC and standing dead tally trees > 5.0 in
DBH/DRC; entry to record no tally on a subplot

Field width: 3 digits

Tolerance: No errors

MQO: At least 99% of the time

Values: 000 or 001 to 999

CONDITION CLASS NUMBER

Record the CONDITION CLASS NUMBER in which each tree is located. Often, a referenced
boundary is approximate, and trees selected for tally are assigned to the actual condition in which
they lie regardless of the recorded approximate boundary (Figure 17).

Also record for subplots that have no tally on the subplot or on the microplot either due to a
nonforest land use or a forested land use with low stocking. This is done to indicate to the edit
check program that the subplot was accounted for and that the data was not lost during the
transmission.

When Collected: All trees; entry to record no tally on a subplot trees
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values: 1t09
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Figure 17. Ragged CONDITION CLASS boundary and tree condition class
designation.

AZIMUTH

Record the AZIMUTH from the subplot center (for trees greater than or equal to 5.0 inches
DBH/DRC) or the microplot center (for trees greater than or equal to 1.0 inch and less than 5.0
inches DBH/DRC), sight the center of the base of each tree with a compass. Sight to the
geographic center for multi-stemmed western woodland species (Appendix 3). The geographic
center is a point of equal distance between all tallied stems for a given woodland tree. Record
AZIMUTH to the nearest degree. Use 360 for north.

When Collected: All live tally trees > 1.0 in DBH/DRC and standing dead tally trees > 5.0 in
DBH/DRC

Field width: 3 digits

Tolerance: +/- 3 degrees

MQO: At least 90% of the time

Values: 001 to 360

HORIZONTAL DISTANCE

Record the measured HORIZONTAL DISTANCE, to the nearest 0.1 foot, from the subplot center
(for trees greater than or equal to 5.0 inches DBH/DRC) or microplot center (for trees greater than
or equal to 1.0 inch and less than 5.0 inches DBH/DRC) to the pith of the tree at the base. For all
multi-stemmed western woodland trees (woodland species indicated in Appendix 3), the
HORIZONTAL DISTANCE is measured from subplot or microplot center to the "geographic
center" of the tree. The geographic center is a point of equal distance between all tallied stems
for a given woodland tree.

When Collected: All live tally trees > 1.0 in DBH/DRC and standing dead tally trees > 5.0 in
DBH/DRC

Field width: 3 digits (xx.y)
Tolerance: Microplot: +/- 0.2 ft

Microplot woodland species: +/- 0.4 ft

Subplot: +/- 1.0 ft

Subplot woodland species: +/- 2.0 ft
MQO: At least 90% of the time
Values: Microplot: 00.1 to 06.8

Subplot: 00.1 to 24.0
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PRESENT TREE STATUS

Record a current PRESENT TREE STATUS for each tallied tree; this code is used to track the
status of sample trees over time: as they first appear, as ingrowth, as they survive, and when they
die or are removed. This information is needed to correctly assign volume information to the
proper component of volume change.

When Collected: All new live tally trees > 1.0 in DBH/DRC
All new dead tally trees > 5.0 in

Field width: 1 digit

Tolerance: No errors

MQO: At least 95% of the time

Values:

1 Live tree — any live tree (new, remeasured or ingrowth)

2 Dead tree -- any dead tree (new, remeasured, or ingrowth), regardless of cause of
death. Includes all previously standing dead trees that no longer qualify as
standing dead, as well as trees killed by silvicultural or land clearing activity, and
are assumed not to have been utilized.

SPECIES

Record the appropriate SPECIES code from the list in Appendix 3. If you encounter a species
not listed in Appendix 3 and are not sure if it should be tallied as a tree, consult your Field
Supervisor. If the species cannot be determined in the field, tally the tree, but bring branch
samples, foliage, cones, flowers, bark, etc. to your supervisor for identification. If possible, collect
samples outside the subplots from similar specimens and make a note to correct the SPECIES
code later. Use code 0299 for unknown dead conifer, 0998 for unknown dead hardwood when
the genus or species codes cannot be used, and 0999 for other or unknown live tree. The
generic code should only be used when you are sure the species is on the species list, but you
cannot differentiate among acceptable species. This is often the case with standing dead trees on
newly established plots. In this case use the sample collections procedures described earlier in
this paragraph.

When Collected: All tally trees

Field width: 4 digits

Tolerance: No errors

MQO: At least 99% of the time for genus, at least 95% of the time for species
Values: See Appendix 3

DIAMETER

Diameters are measured at either breast height (DBH) or at the root collar (DRC). Species
requiring DRC, referred to as woodland species, are denoted with a “w” in Appendix 3. Trees
with diameters between 1.0- and 4.9-inches are measured on the 6.8-foot radius microplot, those
with diameters of 5.0-inches and larger are measured on the 24-foot radius subplots.

In order to accurately remeasure diameter (DBH or DRC) at the same point on the tree bole at
successive visits, regions have the option of measuring and recording the distance from the
ground to the point of diameter measurement, or marking the point of measurement with a scribe,
crayon, paint, or aluminum nail. When marking trees for the first time, measure the diameter after
the mark is in place. Use caution to avoid damaging trees with scribes and nails. Do not scribe
or nail trees less than 3.0-inches in diameter, or species vulnerable to introduction of pathogens
(e.g., aspen). Do not penetrate the cambium when using a bark scribe.
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When Collected: All live tally trees > 1.0 in DBH/DRC and standing dead tally trees > 5.0 in
DBH/DRC
Field width: 4 digits (xxx.y)
Tolerance: +/- 0.1 in per 20.0 in increment of measured diameter on all live trees and dead trees
with DECAY CLASS =1, 2
+/- 1.0 in per 20.0 in increment of measured diameter on dead trees with DECAY
CLASS =3,4,5
For woodland species: +/- 0.2 in per stem
MQO: At least 95% of the time. For example: a tree with a diameter of 41.0 in would have a
tolerance of plus or minus 0.3 in. (Note: the MQO for point of measurement is +/- 0.2 in
when the tree is first measured and within 1 ft of the location established by the previous
crew when the tree is remeasured.)
Values: 001.0 to 999.9

DIAMETER AT BREAST HEIGHT (DBH)

Unless one of the following special situations is encountered, measure DBH at 4.5 feet above the
ground line on the uphill side of the tree. Round each measurement down to the last 0.1 inch.
For example, a reading of 3.68 inches is recorded as 3.6 inches.

Special DBH situations:

1. Forked tree: In order to qualify as a fork, the stem in question must be at least 1/3 the
diameter of the main stem and must branch out from the main stem at an angle of 45
degrees or less. Forks originate at the point on the bole
where the piths intersect. Forked trees are handled
differently depending on whether the fork originates below 1.0
foot, between 1.0 and 4.5 feet, or above 4.5 feet.

o Trees forked below 1.0 foot. Trees forked in this region
are treated as distinctly separate trees (Figure 21).
Distances and azimuths are measured individually to the
center of each stem where it splits from the stump (Figure
24 A-C). DBH is measured for each stem at 4.5 feet
above the ground. When stems originate from pith
intersections below 1 foot, it is possible for some stems to
be within the limiting distance of the microplot or subplot,
and others to be beyond the limiting distance. If stems
originating from forks that occur below 1.0 foot fork again between 1.0 and 4.5 feet
(Figure 24-E), the rules in the next paragraph apply.

Figure 21. Forked
below 1.0 ft.

e Trees forked between 1.0 foot and 4.5 feet. Trees

forked in this region are also counted as separate trees __Die?meter
(Figure 22), but only one distance and azimuth (to the 4.5 point
central stump) is used for all (Figure 24 D-F). Although - ,

a single azimuth and distance applies to all, multiple 3.5
stems should be recorded as they occur in clockwise

order (from front to back when one stem is directly in Pith

front of another). The DBH of each fork is measured at

a point 3.5 feet above the pith intersection. When forks

originate from pith intersections between 1.0 and 4.5 —
feet, the limiting distance is the same for all forks--they

are either all on, or all off the plot.

intersection

Figure 22. Forked
between 1.0-4.5 ft.
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Multiple forks are possible if they all originate from approximately the same point on the
main stem. In such cases, measure DBH on all stems at 3.5 feet above the common pith

intersection (Figure 24-F).

N

AAmuths and distances
to indic ated points

1. Trees fork below 1.0 ft

2. Trees forkabhove 1.0 ft

Figure 24. Summary of where to measure DBH, distance, and azimuth on forked trees.

Once a stem is tallied as a fork that originated from a pith intersection between 1.0 and
4.5 feet, do not recognize any additional forks that may occur on that stem. Measure the
diameter of such stems just below the base of stem separation as shown in Figure 24-E
(i.e., do not move the point of diameter the entire 3.5 feet above the first fork).

Trees forked at or above 4.5 feet. Trees forked in this ) \/

region count as one single tree (Figure 23). If a fork Dlalmeter

occurs at or immediately above 4.5 feet, measure point “<-{-Pith
intersection

diameter below the fork just beneath any swelling that __, ()
would inflate DBH. 4.5

Figure 23. One tree.
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Stump Sprouts. Stump sprouts originate between ground level and 4.5 feet on the boles of
trees that have died or been cut. Stump sprouts are handled the same as forked trees, with
the exception that stump sprouts are not required to be 1/3 the diameter of the dead bole.
Stump sprouts originating below 1.0 foot are measured at 4.5 feet from ground line. Stump
sprouts originating between 1.0 foot and 4.5 feet are measured at 3.5 feet above their point
of occurrence. As with forks, rules for measuring distance and azimuth depend on whether
the sprouts originate above or below 1.0 foot. For multi-stemmed woodland species, treat all
new sprouts as part of the same new tree.

Tree with butt-swell or bottleneck: Measure these trees 1.5 feet

above the end of the swell or bottleneck if the swell or bottleneck 154
extends 3.0 feet or more above the ground (Figure 25). Use a )
prism with a known BAF to determine diameter on trees where the 3.0’ or
diameter measurement point is too high to reach. See the coding more
summary for complete directions.

_i 1. __Diameter
| point

Figure 25. Bottleneck
tree.

Tree with irregularities at DBH: On trees with swellings (Figure 26), bumps, depressions,
and branches (Figure 27) at DBH, diameter will be measured immediately above the
irregularity at the place it ceases to affect normal stem form.

Diameter Diameter
J _____ -_-.point ___l:___ __ point

4.5_’_{|_'|H_ a5 _ JL

LN i ;'L\

_—

Figure 27. Tree with

Fi 26. T
igure 26. Tree branch.

with swelling.

-}, 45

Tree on slope: Measure diameter at 4.5 feet from the ) ,(
ground along the bole on the uphill side of the tree LR
(Figure 28).

Figure 28. Tree on a
slope.

DBH

along the bole. The 4.5-foot distance is measured along the

Leaning tree: Measure diameter at 4.5 feet from the ground
underside face of the bole (Figure 29). 4%

Figure 29. Leaning
tree.
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Turpentine tree: On trees with turpentine face extending above 4.5 feet, estimate the
diameter at 10.0 feet above the ground and multiply by 1.1 to estimate DBH outside bark.

Independent trees that grow together: If two or more independent stems have grown
together at or above the point of DBH, continue to treat them as separate trees. Estimate
the diameter of each, set the “DIAMETER CHECK” code to 1, and explain the situation in
the notes.

Missing wood or bark. Do not reconstruct the DBH of a tree
that is missing wood or bark or at the point of measurement.
Record the diameter, to the nearest 0.1 inch, of the wood and
bark that is still attached to the tree (Figure 30). If a tree has a
localized abnormality (gouge, depression, etc.) at the point of
point of DBH, apply the procedure described for trees with
irregularities at DBH (Figure 26 and 27).

Figure 30. Tree with
part of stem missing.

Live windthrown tree: Measure from the top of the root collar
along the length to 4.5 feet (Figure 31).

Figure 31. Tree on
the ground.

Down live tree with tree-form branches growing vertical from main bole. When a down live
tree, touching the ground, has vertical (less than 45 degrees from vertical) tree-like branches
coming off the main bole, first determine whether or not the pith of the main bole (averaged
along the first log of the tree) is above or below the duff layer.

If the pith of the main bole is above the duff layer, use the same forking rules specified for
a forked tree, and take all measurements accordingly (Figure 32).

e If the pith intersection of the main down bole and vertical tree-like branch occurs below

4.5 feet from the stump along the main bole, treat that branch as a separate tree, and
measure DBH 3.5 feet above the pith intersection for both the main bole and the tree-like
branch.

3.5
Figure 32. Down tree above duff.
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o |f the intersection between the main down bole and the tree-like branch occurs beyond
the 4.5 feet point from the stump along the main bole, treat that branch as part of the
main down bole.

e If the pith of main tree bole is below the duff layer, ignore the main bole, and treat each
tree-like branch as a separate tree; take DBH and length measurements from the ground,
not necessarily from the top of the down bole (Figure 33). However, if the top of the main
tree bole curves out of the ground towards a vertical angle, treat that portion of that top
as an individual tree originating where the pith leaves the duff layer.

r— =" e el e g ombaes obomgSanim simemn i U

Figure 33. Down tree below duff

12. Tree with curved bole (pistol butt tree): Measure along the
bole on the uphill side (upper surface) of the tree (Figure 34).

Figure 34. Tree with curved
bole (pistol butt tree).

DIAMETER AT ROOT COLLAR (DRC)

For species requiring diameter at the root collar (refer to Appendix 3), measure the diameter at
the ground line or at the stem root collar, whichever is higher. For these trees, treat clumps of
stems having a unified crown and common root stock as a single tree; examples include
mesquite, juniper, and mountain mahogany. Treat stems of woodland species such as Gambel
oak and bigtooth maple as individual trees if they originate below the ground. For woodland
trees, record DRC STEM DIAMETER and DRC STEM STATUS (described below). Then
compute and record the DRC value from the individual stem diameter information.

Measuring woodland stem diameters: Before measuring DRC, remove the loose material on the
ground (e.g., litter) but not mineral soil. Measure just above any swells present, and in a location
so that the diameter measurements are a good representation of the volume in the stems
(especially when trees are extremely deformed at the base). Stems must be at least 1 foot in
length and at least 1.0 inch in diameter 1 foot up from the stem diameter measurement point to
qualify for measurement. Whenever DRC is impossible or extremely difficult to measure with a
diameter tape (e.g., due to thorns, extreme number of limbs), stems may be estimated and
recorded to the nearest 1.0-inch class. Additional instructions for DRC measurements are
illustrated in Figure 35. For each qualifying stem of the woodland tree, measure and record DRC
STEM DIAMETER (5.9.4.1) and indicate the DRC STEM STATUS (5.9.4.2)
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Computing and Recording DRC: For all tally trees requiring DRC, with at least one stem 1 foot in
length and at least 1.0 inch in diameter 1 foot up from the stem diameter measurement point,
DRC is computed as the square root of the sum of the squared stem diameters. For a single-
stemmed DRC tree, the computed DRC is equal to the single diameter measured. Use the
following formula to compute DRC:

DRC = \/Z(stem diameter?)

Round the result to the nearest 0.1 inch. For example, a multi-stemmed woodland tree with
stems of 12.2, 13.2, 3.8, and 22.1 would be calculated as:

DRC = V12.22113.2 2+3.8 24+ 22.1 2

= 1/825.93

=28.74
=287

1. Measure at ground line
when reasonable.

oy R R
3. Multistem med above 4. Excessive diameter below stems.
diameter. Measure stems. Compute DRC.

5. Ignore cut/missing stem(s). 6. Multistemmed at or below
Compute DRC. ground. Compute DRC.

Figure 35. How to measure DRC in a variety of situations.
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DRC STEM DIAMETER
Record the diameter of each individual qualifying stem on the woodland tree.

When collected: All stems on woodland tree species that are at least 1 ft in length and at least
1.0 in in diameter 1 ft up from the stem diameter measurement point

Field width: 4 digits (xxx.y)

Tolerance: +/- 0.2 in per stem

MQO: At least 95% of the time

Values: 001.0 to 999.9

DRC STEM STATUS
Record the status of each individual stem on the woodland tally tree.

When collected: All stems on woodland tree species that are at least 1 ft in length and at least
1.0 in in diameter 1 ft up from the stem diameter measurement point

Field width: 1 digit

Tolerance: No errors

MQO: At least 95% of the time

Values:

1 live stem

2 dead stem
CURRENT NUMBER OF STEMS

Record the total number of stems that were measured for DRC (e.g., record 1 stem as 01; record
12 stems as 12). Count only the number of qualifying stems used to calculate DRC. Qualifying
stems are those that are at least 1.0 foot in length and at least 1.0 inch in diameter, 1 foot up from
the measurement point.

When collected: For tallied woodland species with at least one stem 1.0 in in diameter or larger;
includes woodland species tallied on the microplot

Field width: 2 digits

Tolerance: No errors

MQO: At least 90% of the time

Values: 1 to 99

DIAMETER CHECK

Record this code to identify any irregularities in diameter measurement positions (e.g., abnormal
swellings, diseases, damage, new measurement positions, etc.) that may affect use of this tree in
diameter growth/change analyses.

When Collected: When PRESENT DIAMETER > 0
Field width: 1 digit
Tolerance: No errors
MQO: At least 99% of the time
Values:
0 Diameter measured accurately
1 Diameter estimated
2 Diameter measured at different location than previous measurement
(remeasurement trees only)

Note: If both codes 1 and 2 apply, use code 2.
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ROTTEN/MISSING CULL

Record the percent rotten or missing cubic-foot cull for all live tally trees greater than or equal to
5.0 inches DBH/DRC (CORE), mortality trees with a PREVIOUS DIAMETER > 5.0 inches, and all
new standing dead tally trees greater than or equal to 5.0 inches DBH/DRC (CORE OPTIONAL)
when RECONCILE = 1 - 3.

Record the percentage of rotten and missing cubic-foot volume, to the nearest 1 percent. When
estimating volume loss (tree cull), only consider the cull on the merchantable bole/portion of the
tree, from a 1-foot stump to a 4-inch top. Do not include any cull estimate above ACTUAL
LENGTH. For western woodland species, the merchantable portion is between the point of DRC
measurement to a 1.5-inch DOB top.

For mortality trees with a PREVIOUS DIAMETER > 5.0 inches that are NOT at least 5 feet in
length or have > 50% ROTTEN/MISSING CULL, then record ROTTEN MISSING CULL = 99.

Rotten and missing volume loss is often difficult to estimate. Refer to supplemental disease and
insect pests field guides and local defect guidelines as an aid in identifying damaging agents and
their impact on volume loss. Use your best judgment and be alert to such defect indicators as the
following:

Cankers or fruiting bodies.

Swollen or punky knots.

Dull, hollow sound of bole (use regional standards).
Large dead limbs, especially those with frayed ends.
Sawdust around the base of the tree.

Metal in tree (e.g., sign, deer stands, fences, etc.).

Cull portions of the tree that contain embedded metal objects (e.g., fencing, nails) and sections
between metal objects that are less than 4 feet in length, from the stump to the 4-inch top.
Embedded aluminum is okay.

When Collected: All live tally trees > 5.0 in DBH
Field width: 2 digits

Tolerance: +/- 10 %

MQO: At least 90% of the time

Values: 00 to 99

TOTAL LENGTH

Record the TOTAL LENGTH of the tree, to the nearest 1.0 foot from ground level to the top of the
tree. For trees growing on a slope, measure on the uphill side of the tree. If the tree has a
missing top (top is broken and completely detached from the tree), estimate what the total length
would be if there were no missing top. Forked trees should be treated the same as unforked
trees.

When Collected: Phase 2 CORE -- All live tally trees > 5.0 in DBH/DRC with intact top (not
broken)

Field width: 3 digits

Tolerance: +/- 10 % of true length

MQO: At least 90% of the time

Values: 005 to 400

ACTUAL LENGTH

For trees with missing tops (top on live trees is completely detached; top on dead trees is greater
than 50 percent detached from the tree). If the top is intact, this item may be omitted. Record
the ACTUAL LENGTH of the tree to the nearest 1.0 foot from ground level to the break. Use the
length to the break for ACTUAL LENGTH until a new leader qualifies as the new top for TOTAL
LENGTH; until that occurs, continue to record ACTUAL LENGTH to the break. Trees with
previously broken tops are considered recovered (i.e., ACTUAL LENGTH = TOTAL LENGTH)
when a new leader (dead or alive) is 1/3 the diameter of the broken top at the point where the top
was broken (not where the new leader originates from the trunk). Forked trees should be treated
the same as unforked trees.
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When Collected: Phase 2 CORE -- All live and standing dead tally trees (with broken or missing
tops) > 5.0 in DBH/DRC

Field width: 3 digits

Tolerance: +/- 10 % of true length

MQO: At least 90% of the time

Values: 005 to 400

LENGTH METHOD
Record the code that indicates the method used to determine tree lengths.

When Collected: When TOTAL and/or ACTUAL LENGTHS are >0
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values:
1 Total and actual lengths are field measured with a measurement instrument
(e.g., clinometer, relascope, tape)
2 Total length is visually estimated, actual length is measured with an instrument
3 Total and actual lengths are visually estimated
4 Total is generated by office, actual is measured with an instrument (Standing

dead trees with broken tops only)

CROWN CLASS

Rate tree crowns in relation to the sunlight received and proximity to neighboring trees (Figure
36). Base the assessment on the position of the crown at the time of observation. Example: a
formerly overtopped tree which is now dominant due to tree removal is classified as dominant.

When Collected: All live tally trees > 1.0 in DBH/DRC
Field width: 1 digit
Tolerance: No errors
MQO: At least 85% of the time
Values:
1 Open Grown — trees with crowns that received full light from above and from all sides
throughout most of its life, particularly during its early developmental period.

2 Dominant — trees with crown extending above the general level of the crown canopy
and receiving full light from above and partly from the sides. These trees are taller
than the average trees in the stand and their crowns are well developed, but they could
be somewhat crowded on the sides. Also, trees whose crowns have received full light
from above and from all sides during early development and most of their life. Their
crown form or shape appears to be free of influence from neighboring trees.

3 Co-dominant — trees with crowns at the general level of the crown canopy. Crowns
receive full light from above but little direct sunlight penetrates their sides. Usually they
have medium-sized crowns and are somewhat crowded from the sides. In stagnated
stands, co-dominant trees have small-sized crowns and are crowded on the sides.

4 Intermediate — trees that are shorter than dominants and co-dominant, but their crowns
extend into the canopy of co-dominant and dominant trees. They receive little direct
light from above and none from the sides. As a result, intermediate trees usually have
small crowns and are very crowded from the sides.

5 Overtopped — trees with crowns entirely below the general level of the crown canopy
that receive no direct sunlight either from above or the sides.
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Figure 36. Examples of CROWN CLASS code definitions (hnumbers are the CROWN
CLASS codes).

UNCOMPACTED LIVE CROWN RATIO (Phase 2 — CORE OPTIONAL, Phase 3 — CORE)
Record the UNCOMPACTED LIVE CROWN RATIO to the nearest one percent.
UNCOMPACTED LIVE CROWN RATIO is the percentage of actual tree length supporting live
foliage (or in cases of extreme defoliation should be supporting live foliage) that is effectively
contributing to tree growth. UNCOMPACTED LIVE CROWN RATIO is determined by the ratio of
live crown length to actual tree length (Figure 37). Live crown length is determined from the last
live foliage at the crown top (dieback in the upper portion of the crown is not part of the live
crown) to the “base of live crown”. Many times there are additional live branches below the “base
of live crown”. These branches are only included if they have a basal diameter greater than 1
inch and are within 5 feet of the base of the obvious live crown. The live crown base becomes
that point on the main bole perpendicular to the lowest live foliage on the last branch that is
included in the live crown. The live crown base is determined by the live foliage and not by the
point where a branch intersects with the main bole.

Y S R S T T T T T T LR T T Y
v X
P

i

Al

——

Figure 37. UNCOMPACTED LIVE CROWN RATIO examples.
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Determine sapling UNCOMPACTED LIVE CROWN RATIO by dividing the live crown length by
actual tree length. Live crown length is the distance between the top live foliage (dieback and

dead branches are not included) and the lowest live twig for saplings. The live crown base for
saplings is different from trees 5.0 inches DBH/DRC and larger; the 1-inch/5-foot rule does not
apply in this case. Do not include sprigs or leaves on the main stem below the lowest live twig
(Figure 38).

Sapling Crown Ratio

Y SR S =

0% 15% 40% 32% 65%
Sprigs or Sprigs Simple Sprigs ignored, Separated
epicormics ignored crown dieback branches or twigs
only not included included, sprigs
ignored

Figure 38. Sapling ratio determination examples.

When collected: Phase 3 plots (CORE) — All live tally trees > 1.0 in DBH/DRC
Field width: 2 digits

Tolerance: +/- 10%

MQO: At least 90% of the time

Values: 00 to 99 percent

COMPACTED CROWN RATIO

Record the COMPACTED CROWN RATIO for each live tally tree, 1.0 inch and larger, to the
nearest one percent. COMPACTED CROWN RATIO is that portion of the tree supporting live
foliage (or in the case of extreme defoliation should be supporting live foliage) and is expressed
as a percentage of the actual tree length. To determine COMPACTED CROWN RATIO, ocularly
transfer lower live branches to fill in large holes in the upper portion of the tree until a full, even
crown is visualized.

Do not over-compact trees beyond their typical full crown situation. For example, if tree branches
tend to average 2 feet between whorls, do not compact crowns any tighter than the 2-foot spacing
(Figure 39). Figure 40 shows an example of COMPACTED CROWN RATIO on a leaning tree.

For multi-stemmed western woodland species, ocularly transfer lower live foliage to fill large holes
on all stems and form an even crown across the tree (Figure 41).

When Collected: All live tally trees > 1.0 in DBH/DRC
Field width: 2 digits

Tolerance: +/- 10 %

MQO: At least 80% of the time

Values: 00 to 99
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Open-crown conifer (e.g., ponderosa pine) —

Uncompacted: Compacted:
90% 2 65% 2:;..’.’.‘;,_

Dense-crown conifer (e.g., subalpine fir) —

Uncompacted: Compacted:

90% 55%

‘a
s "y
...... "u,

Figure 39. Examples of and comparison between COMPACTED CROWN RATIO and
UNCOMPACTED LIVE CROWN RATIO of conifers.

Figure 40. COMPACTED CROWN RATIO on a leaning tree.
CROWN RATIO = (x/y)100.
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Uncompacted: Compacted:
35%
80%
/
Uncompacted: Compacted:

L,

76%
Uncompacted: Compacted:
20%
30%

Figure 41. Examples of and comparison between COMPACTED CROWN RATIO and
UNCOMPACTED LIVE CROWN RATIO of western woodland species.
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523 DECAY CLASS
Record for each standing dead tally tree, 5.0 inches in diameter and larger, the code indicating
the tree’s stage of decay.
When Collected: All standing dead tally trees > 5.0 in DBH/DRC on the four subplots
Field width: 1 digit
Tolerance: +/- 1 class
MQO: At least 90% of the time
Values: Use the following table for guidelines:
Decay Sapwood
class stage | Limbs and % Bark presence and Heartwood condition*
(code) branches Top Remaining condition*
1 All present | Pointed 100 Intact; sound, Sound, hard, original
incipient decay, color
hard, original color
2 Few limbs, | May be Variable Sloughing; Sound at base, incipient
no fine broken advanced decay, decay in outer edge of
branches fibrous, firm to upper bole, hard, light to
soft, light brown reddish brown
3 Limb stubs | Broken Variable Sloughing; fibrous, | Incipient decay at base,
only soft, light to advanced decay
reddish brown throughout upper bole,
fibrous, hard to firm,
reddish brown
4 Few or no Broken Variable Sloughing; Advanced decay at
stubs cubical, soft, base, sloughing from
reddish to dark upper bole, fibrous to
brown cubical, soft, dark
reddish brown
5 None Broken | Less than 20 | Gone Sloughing, cubical, soft,

dark brown, OR fibrous,
very soft, dark reddish
brown, encased in
hardened shell

*Characteristics are for Douglas-fir. Dead trees of other species may vary somewhat. Use this only as

a guide.

5.24

LENGTH TO DIAMETER MEASUREMENT POINT (CORE OPTIONAL)

Record this item when tree diameter measurement locations are not monumented. For those
trees measured directly at 4.5 feet above the ground, leave this item blank. If the diameter is not
measured at 4.5 feet, record the actual length from the ground, to the nearest 0.1 foot, at which

the diameter was measured for each tally tree, 1.0 inch DBH and larger. Leave this item blank for

western woodland species measured for diameter at root collar.

When Collected: When PRESENT DIAMETER > 0
Field width: 3 digits

Tolerance: +/-0.2 ft
MQO: At least 90% of the time

Values: 00.1 — 15.0
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TREE NOTES
Record notes pertaining to an individual tree as called for to explain or describe another variable.

When collected: All trees

Field width: Alphanumeric character field

Tolerance: N/A

MQO: N/A

Values: English language words, phrases and numbers

ENTRY NUMBER
The entry number is pre-printed on tally sheets and is automatically created in Data Recorder.

When collected: All tally trees and entries to label no tally on subplot
Field width: 3 digits

Tolerance: no errors

MQO: At least 99% of the time

Values: 001 to 999

TREE CLASS
Record the code that indicates the tree class. All palm species are coded TREE CLASS = 3.

When collected: All SAMPLE KINDS: All live tally trees > 1.0 in DBH,;
SAMPLE KIND =2 and 8: All TREE STATUS = 2 and RECONCILE = 1-3.
Field width: 1 digit

MQO: at least 90% of the time

Tolerance: no errors

Values: 2 — 4
2 Growing stock — Trees with one-third or more of the gross board foot volume in the

entire sawlog section with commercial logs meeting grade, soundness, and size
requirements or the potential to do so for poletimber-sized trees. A tree class 2 tree
must have one 12-foot log or two 8-foot logs, now or prospectively, for live poletimber-
sized trees to qualify as growing stock.

3 Rough cull — Trees that do not contain at least one 12-foot sawlog or two 8-foot logs
now or prospectively, primarily because of roughness or poor form. Less than 1/3 of its
gross board-foot volume meets size, soundness, and grade requirements and less than
1/2 of the cubic-foot cull is rotten or unsound.

4 Rotten cull — Trees that do not contain at least one 12-foot sawlog or two 8-foot logs
now or prospectively and/or do not meet grade specifications for percent sound
primarily because of rot. All species not having 1/3 or more of its gross board-foot
volume meeting size, soundness, and grade requirements, and over 1/2 of the cubic-
foot cull is rotten or unsound.
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SEEDLING DATA

Stocking and regeneration information are obtained by counting live seedlings within the 6.8-foot
radius microplot located 90 degrees and 12.0 feet from each subplot center within each of the
four subplots. Conifer seedlings must be at least 6.0 inches in length and less than 1.0 inch at
DBH/DRC in order to qualify for tallying, except longleaf pine, which must be 0.5 in at the root
collar. Hardwood seedlings must be at least 12.0 inches in length and less than 1.0 inch at
DBH/DRC in order to qualify for tallying. For western woodland species, each stem on a single
tree must be less than 1.0 inch in DRC. Seedlings are counted in groups by species and
condition class, up to five individuals per species. Counts beyond five estimated. Only count
seedlings occurring in accessible forest land condition classes.

SUBPLOT NUMBER
Use the procedures outlined in Section 3.1.

When Collected: All counts of seedlings

SPECIES
Use the procedures outlined in Section 5.8.

When Collected: All counts of seedlings

Field width: 4 digits

Tolerance: No errors for genus, no errors for species

MQO: At least 90% of the time for genus, at least 85% of the time for species
Values: See Appendix 3

CONDITION CLASS NUMBER
Use the procedures outlined in Section 2.0.

When Collected: All counts of seedlings

SEEDLING COUNT

On each microplot, record the number of live tally tree seedlings, by species and condition class.
Count up to five individuals by species: estimate the total count if there are more than five
individuals of any given species in any given condition class. When seedlings are distributed
evenly on a microplot, a suggested method of estimating is to count the number of seedlings on
one quarter of the microplot and multiply by four (given that there is only one condition class on
the microplot). Repeat for each species. Conifer seedlings must be at least 6.0 inches in length
and less than 1.0 inch at DBH to qualify for counting, except longleaf pine, which must be 0.5 in
at the root collar. Hardwood seedlings must be at least 12.0 inches in length and less than 1.0
inch at DBH in order to qualify for counting.

For western woodland species, each stem on a single tree must be less than 1.0 inch at DRC.

Multiple “suckers” that originate from the same location, and stump sprouts are considered one
seedling. Do not tally or count “layers” (undetached branches partially or completely covered by
soil, usually at the base) as seedlings. Do not tally any seedlings that sprout from a live tally tree.

When Collected: Each accessible forest land condition class on each microplot
Field width: 3 digits

Tolerance: No errors for 5 or less per species; +/- 20% over a count of 5

MQO: At least 90% of the time

Values: 001 through 999
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SITE TREE INFORMATION

Site trees are a measure of site productivity expressed by the height to age relationship of
dominant and co-dominant trees. If suitable site trees are available, site tree data are required for
every accessible forest land condition class defined on a plot. An individual site tree may be used
for more than one condition class where differences in condition classes are not the result of
differences in site productivity. For example, when different condition classes are caused solely
due to differences in reserved status, owner class, and/or disturbance-related differences in
density (e.g., heavily thinned vs. unthinned), a site tree may be used for more than one condition
class. When in doubt, do not use a site tree for more than one condition class.

SITE TREE SELECTION
Select at least one site tree for each accessible forest land condition class where no previous site
tree data exist. The absence of site tree data may occur because:

e This is the first visit to the site

e On the previous visit no suitable site tree could be found for the condition

e Since the last visit there has been a change in condition class that renders the previous data
incompatible with the current conditions

If a site tree is needed; select tree from a species common to the condition class being sampled,
based on the criteria listed in Appendix 4. Select trees off the subplot where possible. Use only
trees that have remained in a dominant or co-dominant crown position throughout their entire life
span. If possible, trees should be 5.0 inches in diameter, or larger, and at least 20 years old.
Trees that are visibly damaged, trees with ring patterns that exhibit signs of suppression, and
trees with rotten cores should be rejected. If there are no acceptable site trees, record that in the
plot notes and leave this section blank.

SITE TREE DATA VARIABLES

CONDITION CLASS LIST
List all CONDITION CLASSES that the site index data from this tree represent.

When Collected: All site trees
Field width: 5 digits

Tolerance: No errors

MQO: At least 99% of the time
Values: 1t09 or 10000 to 98765

SPECIES
Use the same procedures described in Section 5.8 (Appendix 4 lists preferred site tree species by
region).

When Collected: All site trees
Values: See Appendix 4
DIAMETER

Use the same procedures described in Section 5.9.

When Collected: All site trees
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SITE TREE LENGTH

With a clinometer or other approved instrument, measure the total length of the site tree from the
ground to the top of the tree. Record to the nearest 1.0 foot. SITE TREE LENGTH must be
measured; no estimates are permitted on site trees.

When Collected: All site trees
Field width: 3 digits

Tolerance: +/- 10% of true length
MQO: At least 90% of the time
Values: 005 to 999

TREE AGE AT DIAMETER

Record the tree age as determined by an increment sample. Bore the tree at the point of
diameter measurement (DBH) with an increment borer. Count the rings between the outside
edge of the core and the pith. Do not add years to get total age.

When Collected: All site trees
Field width: 3 digits
Tolerance: +/- 5 years
MQO: At least 95% of the time
Values: 015 to 120,

013 to 120 for longleaf pine

SITE TREE NOTES
Record notes pertaining to an individual site tree.

When collected: All site trees as necessary

Field width: alphanumeric character field

MQO: N/A

Values: English language words, phrases and numbers

SUBPLOT NUMBER (CORE OPTIONAL)
Record the subplot number to which the site tree is referenced.

When Collected: All site trees
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values:

Center subplot
North subplot
Southeast subplot
Southwest subplot

BWN

AZIMUTH (CORE OPTIONAL)
Record the AZIMUTH from the subplot center; sight the center of the base of each tree with a
compass. Record AZIMUTH to the nearest degree. Use 360 for north.

When Collected: All site trees
Field width: 3 digits
Tolerance: +/- 10 degrees
MQO: At least 90% of the time
Values: 001 to 360
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7.2.9 HORIZONTAL DISTANCE (CORE OPTIONAL)
Record the measured HORIZONTAL DISTANCE, to the nearest 0.1 foot, from the subplot center
to the pith of the tree at the base.

When Collected: All site trees
Field width: 4 digits (xxx.y)
Tolerance: +/- 5 ft

MQO: At least 90% of the time
Values: 0001 to 2000

7.2.11 SITE CLASS
This item will be derived by the data recorder.

When collected: All site trees

Field width: 1 digit

Values: 1-7 (calculated by the data recorder)

Site class 1-6: ACCESSIBLE FORESTLAND

Site class 7: ACCESSIBLE OTHER FORESTLAND
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APPENDICES

1.

State and County, Parish or Borough FIPS Codes

These are the standard federal 2- and 3-digit codes for States and Counties, Parishes, or
Boroughs, respectively.

FIA Forest Type Codes

These are the codes that correspond to the National FIA forest typing algorithm. Definitions for

the types will be included in a future draft. Units may choose to also add local forest type
groupings.

FIA Tree Species Codes

This list includes all species deemed to be tally trees with western woodland trees measured for

DRC indicated.

Site Tree Selection Criteria and Species List

Cull and Tree Grading Procedures

Determination of Stocking Values for Land Use Classification

Glossary

Tolerance / MQO / Value / Units Table
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Appendix 1. State and County, Parish, or Borough FIPS Codes

(40) Oklahoma
(001) Adair
(003) Alfalfa
(005) Atoka
(007) Beaver
(009) Beckham
(011) Blaine
(013) Bryan
(015) Caddo
(017) Canadian
(019) Carter
(021) Cherokee
(023) Choctaw
(025) Cimarron
(027) Cleveland
(029) Coal

(031) Comanche
(033) Cotton
(035) Craig
(037) Creek
(039) Custer
(041) Delaware
(043) Dewey
(045) Ellis

(047) Garfield
(049) Garvin
(051) Grady

(053)
(055)
(057)
(059)
(061)
(063)
(065)
(067)
(069)
(071)
(073)
(075)
(077)
(079)
(081)
(083)
(085)
(087)
(089)
(091)
(093)
(095)
(097)
(099)
(101)
(103)
(105)

Grant
Greer
Harmon
Harper
Haskell
Hughes
Jackson
Jefferson
Johnston
Kay
Kingfisher
Kiowa
Latimer
Le Flore
Lincoln
Logan
Love
McClain
McCurtain
Mclntosh
Major
Marshall
Mayes
Murray
Muskogee
Noble
Nowata
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(107)
(109)
(111)
(113)
(115)
(117)
(119)
(121)
(123)
(125)
(127)
(129)
(131)
(133)
(135)
(137)
(139)
(141)
(143)
(145)
(147)
(149)
(151)
(153)

January, 2006

Okfuskee
Oklahoma
Okmulgee
Osage
Ottawa
Pawnee
Payne
Pittsburg
Pontotoc
Pottawatomie
Pushmataha
Roger Mills
Rogers
Seminole
Sequoyah
Stephens
Texas
Tillman
Tulsa
Wagoner
Washington
Washita
Woods
Woodward
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(48)

(003)
(007)
(009)
(011)
(013)
(015)
(017)
(019)
(021)
(023)
(025)
(027)
(029)
(031)
(033)
(035)
(039)
(041)
(043)
(045)
(047)
(049)
(051)
(053)
(055)
(057)
(059)
(061)
(065)
(069)
(075)
(077)
(079)
(081)
(083)
(085)
(087)
(089)
(091)
(093)
(095)
(097)
(099)
(101)
(103)
(105)
(107)
(109)
(111)
(113)
(115)
(117)
(119)
(121)
(123)
(125)
(127)
(129)
(131)
(133)
(135)

TEXAS
Andrews
Aransas
Archer
Armstrong
Atascosa
Austin
Bailey
Bandera
Bastrop
Baylor
Bee

Bell
Bexar
Blanco
Borden
Bosque
Brazoria
Brazos
Brewster
Briscoe
Brooks
Brown
Burleston
Burnet
Caldwell
Calhoun
Callahan
Cameron
Carson
Castro
Childress
Clay
Cochran
Coke
Coleman
Collin
Collingsworth
Colorado
Comal
Comanche
Concho
Cooke
Coryell
Cottle
Crane
Crockett
Crosby
Culberson
Dallam
Dallas
Dawson
Deaf Smith
Delta
Denton
De Witt
Dickens
Dimmit
Donley
Duval
Eastland
Ector

(137)
(139)
(141)
(143)
(145)
(147)
(149)
(151)
(153)
(155)
(157)
(161)
(163)
(165)
(167)
(169)
(171)
(173)
(175)
(177)
(179)
(181)
(187)
(189)
(191)
(193)
(195)
(197)
(205)
(207)
(209)
(211)
(215)
(217)
(219)
(221)
(223)
(227)
(229)
(231)
(233)
(235)
(237)
(239)
(243)
(247)
(249)
(251)
(253)
(255)
(257)
(259)
(261)
(263)
(265)
(267)
(269)
(271)
(273)
(275)
(277)
(279)

SRS National Core Field Guide, Version 3.0 West

Edwards
Ellis

El Paso
Erath
Falls
Fannin
Fayette
Fisher
Floyd
Foard
Fort Bend
Freestone
Frio
Gaines
Galveston
Garza
Gillespie
Glasscock
Goliad
Gonzales
Gray
Grayson
Guadalupe
Hale

Hall
Hamilton
Hansford
Hardeman
Hartley
Haskell
Hays
Hemphill
Hidalgo
Hill
Hockley
Hood
Hopkins
Howard
Hudspeth
Hunt
Hutchinson
Irion

Jack
Jackson
Jeff Davis
Jim Hogg
Jim Wells
Johnson
Jones
Karnes
Kaufman
Kendall
Kenedy
Kent

Kerr
Kimble
King
Kinney
Kleberg
Knox
Lamar
Lamb
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(281)
(283)
(285)
(287)
(293)
(295)
(297)
(299)
(301)
(303)
(305)
(307)
(309)

January, 2006

Lampasas
La Salle
Lavaca
Lee
Limestone
Lipscomb
Live Oak
Llano
Loving
Lubbock
Lynn
McCulloch
McLennan
McMullen
Martin
Mason
Matagorda
Maverick
Medina
Menard
Midland
Milam
Mills
Mitchell
Montague
Moore
Motley
Navarro
Nolan
Nueces
Ochiltree
Oldham
Palo Pinto
Parker
Parmer
Pecos
Potter
Presidio
Rains
Randall
Reagan
Real
Reeves
Refugio
Roberts
Robertson
Rockwall
Runnels
San Patricio
San Saba
Schleicher
Scurry
Shackelford
Sherman
Somervell
Starr
Stephens
Sterling
Stonewall
Sutton
Swisher
Tarrant
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(441) Taylor
(443) Terrell
(445) Terry

(447) Throckmorton
(451) Tom Green
(453) Travis
(461) Upton
(463) Uvalde
(465) Val Verde
(469) Victoria
(475) Ward

(477) Washington
(479) Webb
(481) Wharton
(483) Wheeler
(485) Wichita
(487) Wilbarger
(489) Willacy
(491) Williamson
(493) Wilson
(495) Winkler
(497) Wise

(501) Yoakum
(503) Young
(505) Zapata
(507) Zavala
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Appendix 2. FIA Forest Type Codes

This following list includes all forest types in the Continental U.S. and Alaska Types designated East/West
are commonly found in those regions, although types designated for one region may occasionally be
found in another. The forest types in gray text ( ) are not collected in the Southern Region.

Forest types highlighted with gray shading (example) are regional additions.

When determining the forest type, the following guidelines should be used:

Softwood type -- The softwood species, singularly or in a combination of multiple softwood species, must
comprise more than 50% of the stocking for the condition.

Mixed softwood/hardwood -- The softwood component, either singularly or in a combination of softwood
species, comprises 25 -- 50% of the stocking. The physiographic class and species composition will
determine whether the forest is classified as an upland or bottomland type.

Hardwood type -- The softwood component, either singularly or in a combination of softwood species,
comprises less than 25% of the stocking. Again, physiographic class and species composition will
determine whether the forest is classified as an upland or bottomland type.

East West Code Species Type
White / Red / Jack Pine Group

E 101 Jack pine
E 102 Red pine
E 103 Eastern white pine
E 104  Eastern white pine / Eastern hemlock
E 105 Eastern hemlock
Spruce / Fir Group
E 121  Balsam fir
E 122  White spruce
E 123 Red spruce
E 124  Red spruce / balsam fir
E w 125 Black spruce
E 126  Tamarack
E 127  Northern white-cedar
Longleaf / Slash Pine Group
E 141 Longleaf pine
E 142  Slash pine
Loblolly / Shortleaf Pine Group
E 161  Loblolly pine
E 162  Shortleaf pine
E 163  Virginia pine
E 164  Sand pine
E 165 Table-mountain pine
E 166  Pond pine
E 167  Pitch pine
E 168  Spruce pine
Pinyon / Juniper Group
E 181  Eastern redcedar
E w 182  Rocky Mountain juniper
Pinyon / Juniper Group (cont)
w 183  Western juniper
E W 184  Juniper woodland
E W 185  Pinyon juniper woodland

Douglas-fir Group
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East West Code Species Type
E w 201  Douglas-fir
w 202  Port-Orford-cedar
Ponderosa Pine Group
E w 221  Ponderosa pine
w 222  Incense cedar
w 223  Jeffrey pine / Coulter pine / bigcone Douglas-fir
w 224 Sugar pine
Western White Pine Group
W 241  Western white pine
Fir / Spruce / Mountain Hemlock Group
w 261 White fir
w 262 Redfir
w 263  Noble fir
w 264  Pacific silver fir
w 265 Engelmann spruce
w 266 Engelmann spruce / subalpine fir
w 267  Grand fir
w 268  Subalpine fir
W 269 Blue spruce
w 270  Mountain hemlock
w 271  Alaska-yellow-cedar
Lodgepole Pine Group
W 281 Lodgepole pine
Hemlock / Sitka Spruce Group
w 301  Western hemlock
w 304  Western redcedar
w 305  Sitka spruce
Western Larch Group
w 321  Western larch
Redwood Group
W 341 Redwood
w 342 Giant sequoia
Other Western Softwoods Group
w 361  Knobcone pine
w 362  Southwest white pine
w 363 Bishop pine
w 364 Monterey pine
w 365 Foxtail pine / bristlecone pine
w 366  Limber pine
W 367  Whitebark pine
W 368 Misc. western softwoods
California Mixed Conifer Group
w 371  California mixed conifer
Exotic Softwoods Group
E 381  Scotch pine
E w 382  Australian pine
E w 383  Other exotic softwoods
E 384  Norway spruce
E 385 Introduced larch
Oak / Pine Group
E 401 Eastern white pine / N. red oak / white ash
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East West Code Species Type
E 402 Eastern redcedar / hardwood
E 403 Longleaf pine / oak
E 404  Shortleaf pine / oak
E 405 Virginia pine / southern red oak
E 406 Loblolly pine / hardwood
E 407  Slash pine / hardwood
E 409 Other pine / hardwood
Oak / Hickory Group
E 501 Post oak / blackjack oak
E 502 Chestnut oak
E 503 White oak / red oak / hickory
E 504  White oak
E 505 Northern red oak
E 506 Yellow-poplar / white oak / N. red oak
E 507 Sassafras / persimmon
E 508 Sweetgum / yellow-poplar
E 509 Buroak
E 510 Scarlet oak
E 511  Yellow-poplar
E 512  Black walnut
E 513 Black locust
E 514  Southern scrub oak
E 515 Chestnut oak / black oak / scarlet oak
E 519 Red maple / oak
E 520 Mixed upland hardwoods
Oak / Gum / Cypress Group
E 601  Swamp chestnut oak / cherrybark oak
E 602 Sweetgum / Nuttall oak / willow oak
E 605 Overcup oak / water hickory
E 606 Atlantic white-cedar
E 607 Baldcypress / water tupelo
E 608 Sweetbay / swamp tupelo / red maple
E 609 Cypress
Elm / Ash / Cottonwood Group
E 701 Black ash / American elm / red maple
E 702  River birch / sycamore
E w 703  Cottonwood
E w 704 Willow
E 705 Sycamore / pecan / American elm
E 706  Sugarberry / hackberry / elm / green ash
Elm / Ash / Cottonwood Group (cont.)
E 707  Silver maple / American elm
E 708 Red maple / lowland
E w 709  Cottonwood / willow
w 722  Oregon ash
Maple / Beech / Birch Group
E 801  Sugar maple / beech / yellow birch
E 802 Black cherry
E 803 Cherry/ ash / yellow-poplar
E 805 Hard maple / basswood
E 807 EIm/ash/locust
E 809 Red maple / upland
Aspen / Birch Group
E W 901 Aspen
E W 902 Paper birch
E W 904 Balsam poplar
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East West Code Species Type
Alder / Maple Group
w 911 Red alder
w 912  Bigleaf maple
Western Oak Group
w 921  Gray pine
w 922  California black oak
w 923  Oregon white oak
w 924  Blue oak
E W 925 Deciduous oak woodland
w 926  Evergreen oak woodland
w 931  Coast live oak
w 932 Canyon live oak / interior live oak
Tanoak / Laurel Group
941  Tanoak
942  Califonia laurel
943  Giant chinkapin
Other Western Hardwoods Group
w 951  Pacific madrone
E W 952 Mesquite woodland
W 953 Cercocarpus woodland
W 954  Intermountain maple woodland
E W 955 Misc. western hardwood woodlands
Tropical Hardwoods Group
E 981 Sabal palm
E 982 Mangrove
E 989  Other tropical
Exotic Hardwoods Group
E 991 Paulownia
E 992 Melaluca
E w 993  Eucalyptus
E w 995  Other exotic hardwoods

For non-stocked stands, see section 2.5.3 for procedures to determine FOREST TYPE.
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Eastern Forest Type Descriptions

WHITE/RED/JACK PINE GROUP
In pure softwood forest types, the softwood component stocking needs to be greater than 50%

101 Jack pine: Associates — red pine, northern pin oak, quaking and bigtooth aspen, paper birch,
black spruce, and white spruce. Sites--generally driest, most porous sands but also on more moist,
sandy soils near swamps and on rocky hills and ledges.

102 Red pine: Associates — white, jack, or pitch pine; northern pin oak; white oak; red maple; paper
birch; quaking and bigtooth aspen, chestnut oak, northern red oak, and hemlock. Sites--spotty
distribution in Northeast and sandy and gravelly locations or dry sandy loam soils; often in
plantations.

103 Eastern white pine: Associates — pitch pine, gray birch, aspen, red maple, pin cherry, white oak,
paper birch, sweet birch, yellow birch, black cherry, white ash, northern red oak, sugar maple,
basswood, hemlock, northern white-cedar, yellow-poplar, white oak, chestnut oak, scarlet oak, and
shortleaf pine. Sites--wide variety, but best development on well drained sands and sandy loams.

104 Eastern white pine/ Eastern hemlock: Associates — beech, sugar maple, basswood, red maple,
yellow birch, black cherry, white ash, paper birch, sweet birch, northern red oak, white oak, chestnut
oak, yellow-poplar, and cucumbertree. Sites--wide variety but favors cool locations, moist ravines,
and north slopes.

105 Eastern hemlock: Associates — beech, sugar maple, yellow birch, basswood, red maple, black
cherry, white ash, white pine, paper birch, sweet birch, northern red oak, and white oak. Sites--cool
locations, moist ravines, and north slopes.

SPRUCE/FIR GROUP

121 Balsam fir: Associates — black, white, or red spruce; paper or yellow birch; quaking or bigtooth
aspen, beech; red maple; hemlock; tamarack; black ash; or northern white-cedar. Sites--upland sites
on low lying moist flats and in swamps.

122 White spruce: Associates — black spruce, balsam fir, quaking aspen, paper birch, jack pine, red
spruce, sugar maple, beech, and yellow birch. Sites--moist, sandy loam or alluvial soils--found on
many different sites but especially typical of stream banks, lake shores, and adjacent slopes.

123 Red spruce: Associates — vary widely and may include red maple, yellow birch, eastern
hemlock, eastern white pine, white spruce, northern white-cedar, paper birch, pin cherry, gray birch,
mountain ash, beech, striped maple, sugar maple, northern red oak, red pine, and aspen. Sites-
-include moderately well drained to poorly drained flats and thin-slopes and on varying acidic soils in
abandoned fields and pastures. This code should be used where red spruce comprises a plurality or
majority of the stand's stocking but where balsam fir is either nonexistent or has very little stocking.
Otherwise the plot would be coded 124, red spruce/balsam fir.

124 Red spruce/balsam fir: Associates — red maple, paper birch, white pine, hemlock, white spruce,
and northern white-cedar. Sites--moderately drained to poorly drained flats or on thin-soiled upper
slopes.

125 Black spruce: Associates — white spruce, balsam fir, jack pine, quaking aspen, paper birch,
tamarack, northern white-cedar, black ash, or red maple. Sites--acid peat swamps but also on moist
flats and uplands.

126 Tamarack (eastern larch): Associates — northern white cedar, red maple, black ash, and quaking
aspen. Sites--wet swamps.

127 Northern white-cedar: Associates — tamarack, yellow birch, paperbirch, black ash, red maple,
white pine, and hemlock. Sites--slow drainage (not stagnant bogs) areas that are not strongly acid.
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LONGLEAF/SLASH PINE GROUP

141 Longleaf pine: Longleaf pine occurs as a pure type or comprises a majority of the trees in the
overstory. Associates-slash, loblolly and shortleaf pine, southern red oak, blackjack oak, water oak,
persimmon, and sweetgum. Sites--those areas that can and do burn on a periodic basis--usually
occurs on middle and upper slopes with a low severity of hardwood and brush competition. Regional
distribution--coastal plain and piedmont units.

142 Slash pine: Slash pine is pure or provides a majority of the stocking. Associates--on moist sites;
a wide variety of moist-site hardwoods, pond pine, and pondcypress. On dry sites; a wide variety of
dry-site hardwoods, longleaf, loblolly, and sand pine. Sites--both moist and well-drained flatwoods,
and bays. Regional distribution--coastal plain and piedmont units from North Carolina to Florida.

LOBLOLLY/SHORTLEAF PINE GROUP

161 Loblolly pine: Associates — sweetgum, southern red oak, post oak, blackjack oak, blackgum,
yellow-poplar, and pond pine. Sites--in Delaware and Maryland both on upland soils with abundant
moisture but good drainage and on poorly drained depressions.

162 Shortleaf pine: Associates — white oak, southern red oak, scarlet oak, black oak, hickory, post
oak, blackjack oak, blackgum, red maple, pitch pine, and Virginia pine. Sites--low, well drained ridges
to rocky, dry, south slopes and the better drained spur ridges on north slopes and also on old fields.

163 Virginia pine: Associates — shortleaf pine, white oak, chestnut oak, southern red oak, black oak,
sweetgum, red maple, blackgum, and pitch pine. Sites--dry sites, often abandoned fields.

164 Sand pine: Sand pine occurs in pure stands or provides a majority of the stocking.
Associates--dwarf live oak, dwarf post oak, turkey oak, persimmon, and longleaf pine. Sites--dry,
acidic, infertile sands. Regional distribution--found chiefly in the central peninsula and panhandle of
Florida, although planted stands extend into the sandhills of Georgia and South Carolina.

165 Table-mountain pine: Associates — chestnut oak, scarlet oak, pitch pine, pine, and black oak.
Sites--poor, dry, often rocky slopes.

166 Pond pine: Associates — loblolly pine, sweetgum, baldcypress, and Atlantic white-cedar. Sites--
rare, but found in southern New Jersey, Delaware, and Maryland in low, poorly drained acres,
swamps, and marshes.

167 Pitch pine: Associates — chestnut oak, scarlet oak, table-mountain pine, black oak, and
blackgum. Sites--relatively infertile ridges, dry flats, and slopes.

168 Spruce pine: Spruce pine comprises a majority of the stocking. Associates--any of the moist site
softwood or hardwood species. Sites--moist or poorly drained areas. Regional distribution--this type
is rarely encountered and is found almost exclusively in the coastal plain.

PINYON / JUNIPER GROUP
181 Eastern redcedar: Associates — gray birch, red maple, sweetbirch, Virginia Pine, shortleaf pine,
oak. Sites--usually dry uplands and abandoned fields on limestone outcrops and other shallow soils
but can grow well on good sites.
182 Rocky Mountain juniper

PONDEROSA PINE GROUP
221 Ponderosa pine

EXOTIC SOFTWOODS GROUP

381 Scotch pine: plantation type, not naturally occurring.

382 Australian pine:
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383 Other exotic softwoods
384 Norway spruce: plantation type, not naturally occurring

385Introduced larch: plantation type, usually Japanese larch, European larch, or a hybrid of the two
(Dunkeld larch) - not naturally occurring. Sites--well-drained uplands; heavy plantation in New York.

OAK/PINE GROUP
In the hardwood/softwood forest types, the softwood component stocking needs to be 25 — 49%

401 Eastern white pine/northern red oak/white ash: Associates — red maple, basswood, yellow birch,
bigtooth aspen, sugar maple, beech, paper birch, black cherry, hemlock, and sweet birch. Sites--
deep, fertile, well-drained soil.

402 Eastern redcedar/hardwood: Associates — oak, hickory, walnut, ash, locust, dogwood, blackgum,
hackberry, winged elm, shortleaf pine, and Virginia pine. Sites--usually dry uplands and abandoned
fields.

403 Longleaf pine/oak: Longleaf pine and scrub oaks-primarily turkey, bluejack, blackjack, and dwarf
post oak--comprise the type. Associates--southern scrub oaks in the understory. Sites--common on
sandhills where soils are dry, infertile, and coarse textured. Regional distribution-- coastal plain and
piedmont units.

404 Shortleaf pine/oak: Associates - (oaks generally include white, scarlet, blackjack, black, post, and
southern red) hickory, blackgum, sweetgum, Virginia pine, and pitch pine. Sites--generally in dry, low
ridges, flats, and south slopes.

405 Virginia pine/southern red oak: Associates — black oak, scarlet oak, white oak, post oak,
blackjack oak, shortleaf pine, blackgum, hickory, pitch pine, table-mountain pine, chestnut oak. Sites--
dry slopes and ridges.

406 Loblolly pine/hardwood: Associates — wide variety of moist and wet site hardwoods including
blackgum, sweetgum, yellow-poplar, red maple, white and green ash, and American elm; on drier
sites associates include southern and northern red oak, white oak, post oak, scarlet oak, persimmon,
and hickory. Sites--usually moist to very moist though not wet all year but also on drier sites.

407 Slash pine/hardwood: Slash pine and a variable mixture of hardwoods comprise the type.
Associates-- codominant with the slash pine component are sweetbay, blackgum, loblolly-bay, pond
cypress, pond pine, Atlantic white-cedar, red maple, ash, and water oak. Sites--undrained or poorly
drained depressions such as bays or pocosins and along pond margins. Regional
distribution--primarily coastal plain units.

409 Other pine/hardwood:

OAK/HICKORY GROUP
In the hardwood forest types, the softwood component stocking needs to be less than 25%

501 Post oak/blackjack oak: Associates — black oak, hickory, southern red oak, white oak, scarlet
oak, shingle oak, live oak, shortleaf pine, Virginia pine, blackgum, sourwood, red maple, winged elm,
hackberry, chinkapin oak, shumard oak, dogwood, and eastern redcedar. Sites--dry uplands and
ridges.

502 Chestnut oak: Associates — scarlet oak, white oak, black oak, post oak, pitch pine, blackgum,
sweetgum, red maple, red oak, shortleaf pine, Virginia pine. Sites--rocky outcrops with thin soil, ridge
tops.

503 White oak/red oak/hickory: Associates — scarlet oak, bur oak, pinoak, white ash, sugar maple,

red maple, walnut, basswood, locust, beech, sweetgum, blackgum, yellow-poplar, and dogwood.
Sites--wide variety of well drained upland soils.
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504 White oak: Associates — black oak, northern red oak, bur oak, hickory, white ash, yellow-poplar.
Sites--scattered patches on upland, loamy soils but on drier sites than type 503.

505 Northern red oak: Associates — black oak, scarlet oak, chestnut oak, and yellow-poplar. Sites--
spotty distribution on ridge crests and north slopes in mountains but also found on rolling land,
slopes, and benches on loamy soil.

506 Yellow-poplar/white oak/northern red oak: Associates — black oak, hemlock, blackgum, and
hickory. Sites--northern slopes, coves, and moist flats.

507 Sassafras/persimmon: Associates — elm, eastern redcedar, hickory, ash, sugar maple,
yellow-poplar, and oaks. Sites--abandoned farmlands and old fields.

508 Sweetgum/yellow-poplar: Associates — red maple, white ash, green ash, and other moist site
hardwoods. Sites--generally occupies moist, lower slopes.

509 Bur oak: Associates—northern pin oak, black oak, chinkapin oak, and eastern redcedar in
northern and dry upland sites; shagbark hickory, black walnut, eastern cottonwood, white ash,
American elm, swamp white oak, honey locust, and American basswood in southern and lowland
sites. Sites — drier uplands to moist bottomlands with the drier uplands more common in the northern
part of the range and the moist bottomlands more common in the southern part of the range.

510 Scarlet oak: Associates — black oak, southern red oak, chestnut oak, white oak, post oak,
hickory, pitch pine, blackgum, sweetgum, black locust, sourwood, dogwood, shortleaf pine, and
Virginia pine. Sites--dry ridges, south- or west-facing slopes and flats but often moister situations
probably as a result of logging or fire.

511 Yellow-poplar: Associates — black locust, red maple, sweet birch, cucumbertree, and other
moist-site hardwoods (except sweetgum, see type 508) and white oak and northern red oak (see type
506). Sites--lower slopes, northerly slopes, moist coves, flats, and old fields.

512: Black walnut: Associates — yellow-poplar, white ash, black cherry, basswood, beech, sugar
maple, oaks, and hickory. Sites--coves and well-drained bottoms.

513 Black locust: Associates — many species of hardwoods and hardpines may occur with it in
mixture, either having been planted or from natural seeding. Sites--may occur on any well-drained
soil but best on dry sites, often in old fields.

514 Southern scrub oak: This forest cover type consists of a mixture of scrub oaks that may include
several of the following species: turkey oak, bluejack oak, blackjack oak, dwarf post oak, and dwarf
live oak. Sites--dry sandy ridges-the type frequently develops on areas formerly occupied by longleaf
pine. Regional distribution--common throughout all coastal plain units and into the lower Piedmont.

515 Chestnut oak/black oak/scarlet oak: Associates—northern and southern red oaks, post oak,
white oak, sourwood, shagbark hickory, pignut hickory, yellow-poplar, blackgum, sweetgum, red
maple, eastern white pine, pitch pine, Table Mountain pine, shortleaf pine, and Virginia pine. Sites—
dry upland sites on thin-soiled rocky outcrops on dry ridges and slopes.

519 Red maple/oak: Associates — the type is dominated by red maple and some of the wide variety of
central hardwood associates include upland oak, hickory, yellow-poplar, black locust, sassafras as
well as some central softwoods like Virginia and shortleaf pines. Sites -- uplands.

520 Mixed upland hardwoods: Associates — Any mixture of hardwoods of species typical of the
upland central hardwood region, should include at least some oak. Sites--wide variety of upland
sites.

OAK/GUM/CYPRESS GROUP

601 Swamp chestnut oak/cherrybark oak: Associates — white ash, hickory, white oak, shumard oak,
blackgum, sweetgum, southern red oak, post oak, American elm, winged elm, yellow-poplar, and
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beech. Sites--within alluvial flood plains of major rivers on all ridges in the terraces and on the best
fine sandy loam soils on the highest first bottom ridges.

602 Sweetgum/Nuttall oak/willow oak: Associates — green ash, American elm, pecan, cottonwood,
red maple, honeylocust, and persimmon. Sites--very wet.

605 Overcup oak/water hickory: Associates — willow oak, American elm, green ash, hackberry,
persimmon, and red maple. Sites--in South within alluvial flood plains in low, poorly drained flats with
clay soils; also in sloughs and lowest backwater basins and low ridges with heavy soils that are
subject to late spring inundation.

606 Atlantic white-cedar: Associates — North includes gray birch, pitch pine, hemlock, blackgum, and
red maple. South includes pond pine, baldcypress, and red maple. Sites--usually confined to
sandy-bottomed, peaty, interior, and river swamps, wet depressions, and stream banks.

607 Baldcypress/water tupelo: Associates — willow, red maple, American elm, persimmon, overcup
oak, and sweetgum. Sites--very low, poorly drained flats, deep sloughs, and swamps wet most all the
year.

608 Sweetbay/swamp tupelo/red maple: Associates — blackgum, loblolly and pond pines, American
elm, and other moist-site hardwoods. Sites--very moist but seldom wet all year--shallow ponds, muck
swamps, along smaller creeks in Coastal Plain (rare in Northeast).

609 Cypress: >50% stocking of baldcypress and/or pond cypress. Associates: -- blackgum, willow,

red maple, American elm, persimmon, overcup oak, and sweetgum. Sites — very low, poorly drained
flats, deep sloughs and swamps that are wet most of the year. Also includes floodplains and stream
margins.

ELM/ASH/COTTONWOOD GROUP
701 Black ash/American elm/red maple: Associates — silver maple, swamp white oak, sycamore, pin
oak, blackgum, white ash, and cottonwood. Sites--moist to wet areas, swamps, gullies, and poorly

drained flats.

702 River birch/sycamore: Associates — red maple, black willow, and other moist-site hardwoods.
Sites--moist soils at edges of creeks and rivers.

703 Cottonwood: Associates — willow, white ash, green ash, and sycamore. Sites--streambanks
where bare, moist soil is available.

704 Willow: Associates — cottonwood, green ash, sycamore, pecan, American elm, red maple, and
boxelder. Sites--streambanks where bare, moist soil is available.

705 Sycamore/pecan/American elm: Associates — boxelder, green ash, hackberry, silver maple,
cottonwood, willow, sweetgum, and river birch. Sites--bottomlands, alluvial flood plains of major
rivers.

706 Sugarberry/hackberry/elm/green ash: Associates — pecan, blackgum, persimmon, honeylocust,
red maple, hackberry, and boxelder. Sites--low ridges and flats in flood plains.

707 Siver maple/American elm: Associates — sweetgum, pin oak, swamp white oak, eastern
cottonwood, sycamore, green ash, and other moist-site hardwoods (depending on region). Sites —
well-drained, moist sites along river bottoms and floodplains, and beside lakes and larger streams.

708 Red maple/lowland:

709 Cottonwood/willow: Associates — white ash, green ash sycamore, American elm, red maple and
boxelder. Sites — stream banks where bare, moist soil is available.
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MAPLE/BEECH/BIRCH GROUP

801 Sugar maple/beech/yellow birch: Associates — basswood, red maple, hemlock, northern red oak,
white ash, white pine, black cherry, sweet birch, American elm, rock elm, and eastern hophornbeam.
Sites--fertile, moist, well-drained sites.

802 Black cherry: Associates — sugar maple, northern red oak, red maple, white ash, basswood,
sweet birch, butternut, American elm, and hemlock. Sites--fertile, moist, well-drained sites.

803 Cherry/ash/yellow-poplar: Associates — sugar maple, American beech, northern red oak, white
oak, blackgum, hickory, cucumbertree, and yellow birch. Sites -- fertile, moist, well-drained sites.

805 Hard maple/basswood: Associates — white ash, northern red oak, eastern hophornbeam,
American elm, red maple, eastern white pine, eastern hemlock. Sugar maple and basswood occur in
different proportions but together comprise the majority of the stocking. Sites -- fertile, moist, well-
drained sites.

807 Elm/ash/locust: Associates — locust, silver maple, boxelder, elm, red maple, green ash
predominate. Found in North Central region, unknown in Northeast. Sites--upland

809 Red maple/upland: Associates — the type is dominated by red maple and some of the wide
variety of northern hardwood associates include sugar maple, beech, birch, aspen, as well as some
northern softwoods like white pine, red pine, and hemlock; this type is often man-made and may be
the result of repeated cuttings. Sites -- uplands. (See Type 519 under oak/hickory group)
ASPEN/BIRCH GROUP
901 Aspen: Associates — paper birch, pin cherry, bur oak, green ash, American elm, balsam poplar,
and boxelder. Sites--all kinds of soils except very driest sands and wettest swamps; found on burns,
clearcuts, and abandoned land.

902 Paper birch: Associates — aspen, white pine, yellow birch, hemlock, red maple, northern red oak,
and basswood. Sites--wide range of upland site, common on burns or clearcuts.

904 Balsam poplar: Associates — balsam fir, white spruce, black spruce, tamarack, aspen, and paper
birch. Sites — uplands and flood plains.

TROPICAL HARDWOODS GROUP
981 Sabal palm:
982 Mangrove: Forests in which mangrove comprises a majority of the stocking.
Associates--cabbage palm on some of the higher sites in the area. Sites--predominantly salt
marshes; mangrove frequently develops its own island or shoreline made up of a dense mat of root
structures. Regional distribution--restricted to South Florida, the Keys, Puerto Rico, and the U.S.

Virgin Islands.

989 Other tropical:

EXOTIC HARDWOODS GROUP
991 Paulownia:
992 Melaluca:
993 Eucalyptus:
995 Other exotic hardwoods:

For non-stocked stands, see sections 2.5.3 for procedures to determine FOREST TYPE.

106



Appendix 3. FIA Tree Species Codes

SRS National Core Field Guide, Version 3.0 West

January, 2006

This list includes all tree species tallied in the Continental U.S. and Alaska. Species designated
East/West are commonly found in those regions, although species designated for one region may
occasionally be found in another. Woodland species designate species where DRC is measured instead
of DBH. Species that have an “X” in the Core column are tallied in all regions. All other species on the list

are “core optional”.

Core East West Woodland FIA Code PLANTS Code Common Name Genus Species

E W 10 ABIES Fir spp. Abies spp.

X E W 12 ABBA balsam fir Abies balsamea

X W 15 ABCO white fir Abies concolor

X E 16 ABFR Fraser fir Abies fraseri

X W 18 ABLAA  corkbark fir Abies lasiocarpa var.

X W 19 ABLA subalpine fir Abies lasiocarpa

X E 43 CHTH2 Atlantic white-cedar Chamaecyparis  thyoides

X W 51 CUAR Arizona cypress Cupressus arizonica
E W 57 JUNIP redcedar, juniper spp. Juniperus spp.

X W w 58 JUPI Pinchot juniper Juniperus pinchotii

X W w 59 JUCO11 redberry juniper Juniperus coahuilensis
E w 60 JUFL Drooping juniper Juniperus flaccida

X E w 61 JUAS Ashe juniper Juniperus ashei

X W w 63 JUDE2 alligator juniper Juniperus deppeana

X W w 65 JUOS Utah juniper Juniperus osteosperma

X E W w 66 JuscC2 jlﬁ(rnlcizpl)(ngountam Juniperus scopulorum
E 67 JUVIS southern redcedar Juniperus \s/:lri%Iizl(;ga var.

X E 68 JuVI eastern redcedar Juniperus virginiana

X W w 69 JUMO oneseed juniper Juniperus monosperma
E W 90 PICEA spruce spp. Picea spp.

X E 91 PIAB Norway spruce Picea abies

X w 93 PIEN Engelmann spruce Picea engelmannii

X E W 94 PIGL white spruce Picea glauca

X E W 95 PIMA black spruce Picea mariana

X E W 96 PIPU blue spruce Picea pungens

X E 97 PIRU red spruce Picea rubens
E W 100 PINUS pine spp. Pinus spp.

X W 102 PIAR Eﬁsctll‘é’c'gr?:gtiﬁ'g Pinus aristata

X woow 106 PIED gggﬁ:‘;";nﬂgﬁo”' WO pinus edulis

X E 107 PICL sand pine Pinus clausa

X E 110 PIEC2 shortleaf pine Pinus echinata

X E 111 PIEL slash pine Pinus elliottii

X w 113 PIFL2 limber pine Pinus flexilis

X W 114 pisT3 ~ Southwestemwhite o o strobiformis

pine
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Core East West Woodland FIA Code PLANTS Code Common Name Genus Species
X E 115 PIGL2 spruce pine Pinus glabra
X w 118 PILE Chihuahua pine Pinus leiophylla
X E 121 PIPA2 longleaf pine Pinus palustris
X E W 122 PIPO ponderosa pine Pinus ponderosa
X E 123 PIPU5S Table Mountain pine Pinus pungens
X E 125 PIRE red pine Pinus resinosa
X E 126 PIRI pitch pine Pinus rigida
X E 128 PISE pond pine Pinus serotina
X E 129 PIST eastern white pine Pinus strobus
X E 130 PISY Scotch pine Pinus sylvestris
X E 131 PITA loblolly pine Pinus taeda
X E 132 PIVI2 Virginia pine Pinus virginiana
X W w 133 PIMO singleleaf pinyon Pinus monophylla
X W w 134 PIDI3 border pinyon Pinus discolor
X W 135 PIARS Arizona pine Pinus arizonica
X E 136 PINI Austrian pine Pinus nigra
X W w 140 PICE Mexican pinyon pine Pinus cembroides
E w 141 PIRES papershell pinyon pine  Pinus remota
X W w 143 PIMOF Arizona pinyon pine Pinus gltl);])(()phylla var.
X E 144 PIELE2 Carribean pine Pinus elliottii var. elliottii
X W 202 PSME Douglas-fir Pseudotsuga menziesii
E 220 TAXOD cypress spp. Taxodium spp.
X E 221 TADI2 baldcypress Taxodium distichum
X E 222 TAAS pondcypress Taxodium ascendens
E 223 TAMU It\)/legggzlrjgi Taxodium mucronatum
E W 230 TAXUS yew spp. Taxus spp.
X E 232 TAFL Florida yew Taxus floridana
X E 241 THOC2 northern white-cedar Thuja occidentalis
E 252 TOTA '(:riamzég’”eya Torreya taxifolia
E W 260 TSUGA hemlock spp. Tsuga spp.
X E 261 TSCA eastern hemlock Tsuga canadensis
X E 262 TSCA2 Carolina hemlock Tsuga caroliniana
X E W 299 2TE unknown dead conifer Tree evergreen
E W 303 ACFA sweet acacia Acacia farnesiana
E W 310 ACER maple spp. Acer spp.
X E 311 ACBA3 Florida maple Acer barbatum
X E W 313 ACNE2 boxelder Acer negundo
X E 314 ACNI5 black maple Acer nigrum
X E 315 ACPE striped maple Acer pensylvanicum
X E 316 ACRU red maple Acer rubrum
X E 317 ACSA2 silver maple Acer saccharinum
X E 318 ACSA3 sugar maple Acer saccharum
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E 319 ACSP2 mountain maple Acer spicatum
E 320 ACPL Norway maple Acer platanoides
w 321 ACGL 2‘;‘;2’ Mountain Acer glabrum
W% 322 ACGR3 bigtooth maple Acer grandidentatum
X E 323 ACLE chalk maple Acer leucoderme
E W 330 AESCU ng:gﬁe'smut sop. Aesculus spp.
X E 331 AEGL Ohio buckeye Aesculus glabra
X E 332 AEFL yellow buckeye Aesculus flava
E 334 AEGLA Texas buckeye Aesculus glabra var. arguta
X E 341 AIAL ailanthus Ailanthus altissima
X E W 345 ALJU mimosa/silktree Albizia julibrissin
X W 351 ALRU2 red alder Alnus rubra
X w 352 ALRH2 white alder Alnus rhombifolia
X w 353 ALOB2 Arizona alder Alnus oblongifolia
X E 355 ALGL2 European alder Alnus glutinosa
E W 356 AMELA serviceberry spp. Amelanchier spp.
X w 361 ARME Pacific madrone Arbutus menziesii
X w 362 ARAR2 Arizona madrone Arbutus arizonica
E W 363 ARXA80 Texas madrone Arbutus xalapensis
X E 367 ASTR Pawpaw Asimina triloba
E W 370 BETUL birch spp. Betula spp.
X E 371 BEAL2 yellow birch Betula alleghaniensis
X E 372 BELE sweet birch Betula lenta
X E 373 BENI river birch Betula nigra
X E 374 BEOC2 water birch Betula occidentalis
X E W 375 BEPA paper birch Betula papyrifera
X E 377 BEUB E)’i':gr']”'a roundleaf Betula uber
X E 379 BEPO gray birch Betula populifolia
E 381 SILAL3 ES:Tt]t;riT;wood, gum Sideroxylon :gﬂﬂg:ggzﬂm SsP.
X E 391 CACA18 American hornbeam, Carpinus caroliniana
musclewood
E 400 CARYA hickory spp. Carya spp.
X E 401 CAAQ2 water hickory Carya aquatica
X E 402 CACO15 bitternut hickory Carya cordiformis
X E 403 CAGL8 pignut hickory Carya glabra
X E 404 CAIL2 pecan Carya illinoinensis
X E 405 CALA21 shellbark hickory Carya laciniosa
X E 406 CAMY nutmeg hickory Carya myristiciformis
X E 407 CAOV2 shagbark hickory Carya ovata
X E 408 CATE9 black hickory Carya texana
X E 409 CAAL27 mockernut hickory Carya alba
X E 410 CAPA24 sand hickory Carya pallida
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X E 411 CAFL6 scrub hickory Carya floridana
X E 412 CAOV3 red hickory Carya ovalis
X e
E W 420 CASTA chestnut spp. Castanea spp.
E 421 CADE12 American chestnut Castanea dentata
X E 422 CAPU9 Allegheny chinkapin Castanea pumila
E 423 CAPUO  Ozark chinkapin Castanea pumla var.
X E W 424 CAMOS83 Chinese chestnut Castanea mollissima
E 450 CATAL catalpa spp. Catalpa spp.-
X E 451 CABI8 southern catalpa Catalpa bignonioides
X E 452 CASP8 northern catalpa Catalpa speciosa
E W 460 CELTI hackberry spp. Celtis spp.
X E W 461 CELA sugarberry Celtis laevigata
X E W 462 CEOC hackberry Celtis occidentalis
E W 463 CELAR netleaf hackberry Celtis :Z%Z'SIZE var.
X E 471 CECA4 eastern redbud Cercis canadensis
W 475 CELES3 fnu;uzzgr?;umam' Cercocarpus ledifolius
X E 481 CLKE yellowwood Cladrastis kentukea
X E 491 COFL2 flowering dogwood Cornus florida
E 500 CRATA hawthorn spp. Crataegus spp.
E 501 CRCR2 cockspur hawthorn Crataegus crus-galli
E 502 CRMO2 downy hawthorn Crataegus mollis
E W 510 EUCAL eucalyptus spp. Eucalyptus spp.
X E 512 EUCA2 river redgum Eucalyptus camaldulensis
X E 513 EUGR12 grand eucalyptus Eucalyptus grandis
X E 514 EURO2 swamp mahogany Eucalyptus robusta
E 520 DIOSP persimmon spp. Diospyros spp.
X E 521 DIVI5 common persimmon Diospyros virginiana
X E 522 DITE3 Texas persimmon Diospyros texana
E 523 EHAN Anacua, knockaway Ehretia anacua
X E 531 FAGR American beech Fagus grandifolia
E W 540 FRAXI ash spp. Fraxinus spp.
X E 541 FRAM2 white ash Fraxinus americana
X E 543 FRNI black ash Fraxinus nigra
X E 544 FRPE green ash Fraxinus pennsylvanica
X E 545 FRPR pumpkin ash Fraxinus profunda
X E 546 FRQU blue ash Fraxinus guadrangulata
X w 547 FRVE2 velvet ash Fraxinus velutina
X E 548 FRCA3 Carolina ash Fraxinus caroliniana
X E 549 FRTE Texas ash Fraxinus texensis
E 550 GLEDI locust spp. Gleditsia spp.
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X E 551 GLAQ waterlocust Gleditsia aguatica
X E 552 GLTR honeylocust Gleditsia triacanthos
X E 555 GOLA loblolly bay Gordonia lasianthus
X E W 561 GIBI2 t(fégkgo' maidenhair 00 biloba
X E 571 GYDI Kentucky coffeetree Gymnocladus dioicus

E 580 HALES silverbell spp. Halesia spp.
X E 581 HACAS3 Carolina silverbell Halesia carolina
X E 582 HADI3 two-wing silverbell Halesia diptera
X E 591 ILOP American holly llex opaca

E W 600 JUGLA walnut spp. Juglans spp.
X E 601 JUCI butternut Juglans cinerea
X E W 602 JUNI black walnut Juglans nigra

E W 605 JUuMI Texas walnut Juglans microcarpa
X W 606 JUMA Arizona walnut Juglans major
X E 611 LIST2 sweetgum Liquidambar styraciflua
X E 621 LITU yellow-poplar Liriodendron tulipifera
X E 641 MAPO Osage-orange Maclura pomifera

E 650 MAGNO magnolia spp. Magnolia spp.
X E 651 MAAC cucumbertree Magnolia acuminata
X E 652 MAGRA4 southern magnolia Magnolia grandiflora
X E 653 MAVI2 sweetbay Magnolia virginiana
X E 654 MAMA2 bigleaf magnolia Magnolia macrophylla
X E 655 MAFR r;r(;ggtramargr?gl?;“a, Magnolia fraseri
X E 657 MAPY pyramid magnolia Magnolia pyramidata
X E 658 MATR umbrella magnolia Magnolia tripetala

E W 660 MALUS apple spp. Malus spp.
X E 662 MAAN3 southern crabapple Malus angustifolia
X E 663 MACO5 sweet crabapple Malus coronaria
X E 664 MAIO prairie crabapple Malus ioensis

E 680 MORUS mulberry spp. Morus spp.
X E 681 MOAL white mulberry Morus alba
X E 682 MORU2 red mulberry Morus rubra

E W 683 MOMI Texas mulberry Morus microphylla
X E 684 MONI black mulberry Morus nigra

E 690 NYSSA tupelo spp. Nyssa spp.
X E 691 NYAQ2 water tupelo Nyssa aquatica
X E 692 NYOG Ogeechee tupelo Nyssa ogeche
X E 693 NYSY blackgum Nyssa sylvatica
X E 694 NYBI swamp tupelo Nyssa biflora
X E 701 osvi eastern hophornbeam  Ostrya virginiana
X E 711 OXAR sourwood Oxydendrum arboreum
X E 712 PATO2 paulownia, empress- Paulownia tomentosa

tree
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E W 720 PERSE bay spp. Persea spp.-
X E 721 PEBO redbay Persea borbonia
X E 722 PLAQ water-elm, planertree Planera aquatica
E W 729 PLATA sycamore spp. Platanus spp.
E 731 PLOC American sycamore Platanus occidentalis
X W 732 PLWR2 Arizona sycamore Platanus wrightii
E W 740 POPUL gggon""o"d and poplar o, s spp.
X E W 741 POBA2 balsam poplar Populus balsamifera
X E 742 PODE3 eastern cottonwood Populus deltoides
X E 743 POGR4 bigtooth aspen Populus grandidentata
X E 744 POHE4 swamp cottonwood Populus heterophylla
X E W 745 PODEM plains cottonwood Populus ?neoltr:)i:iczgfassp.
X E W 746 POTR5 quaking aspen Populus tremuloides
X W 747 POBAT black cottonwood Populus Eiiﬁigﬁf SSP-
X W 748 POFR2 Fremont’s cottonwood  Populus fremontii
X W 749 POANS3 narrowleaf cottonwood Populus angustifolia
X E 752 POAL7 silver poplar Populus alba
X E 753 PONI Lombardy poplar Populus nigra
E W w 755 PROSO mesquite spp. Prosopis spp.
X E W w 756 PRGL2 honey mesquite Prosopis glandulosa
X E W w 757 PRVE velvet mesquite Prosopis velutina
X E W w 758 PRPU screwbean mesquite Prosopis pubescens
E W 760 PRUNU cherry and plum spp. Prunus spp.
E W 761 PRPE2 pin cherry Prunus pensylvanica
X E 762 PRSE2 black cherry Prunus serotina
E W 763 PRVI common chokecherry  Prunus virginiana
X E 765 PRNI Canada plum Prunus nigra
X E 766 PRAM American plum Prunus americana
E 771 PRAV Z\j,\é)enﬁfaggsgg d) Prunus avium
E 780 PYRUS Pear spp. Pyrus spp.
E 781 PYCO Common pear Pyrus communis
E 782 PYCAS80 Callery pear Pyrus calleryana
E W 800 QUERC oak — deciduous spp.  Quercus spp.
X E 802 QUAL white oak Quercus alba
X W w 803 QUAR Arizona white oak Quercus arizonica
X E 804 QusBl swamp white oak Quercus bicolor
X E 806 QUCO2 scarlet oak Quercus coccinea
X E 808 QusIs Durand oak Quercus 2:23::: var.
X E 809 QUEL northern pin oak Quercus ellipsoidalis
X W w 810 QUEM Emory oak Quercus emoryi
X E 812 QUFA southern red oak Quercus falcata
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X E 813 QUPAS cherrybark oak Quercus pagoda
X w 814 QUGA Gambel oak Quercus gambelii
X E 816 QUIL scrub oak Quercus ilicifolia
X E 817 QUIM shingle oak Quercus imbricaria
X E 819 QULA2 turkey oak Quercus laevis
X E 820 QULA3 laurel oak Quercus laurifolia
X E 822 QULY overcup oak Quercus lyrata
X E 823 QUMA2 bur oak Quercus macrocarpa
X E 824 QUMA3 blackjack oak Quercus marilandica
X E 825 QUMI swamp chestnut oak Quercus michauxii
X E 826 QUMU chinkapin oak Quercus muehlenbergii
X E 827 QUNI water oak Quercus nigra
X E 828 QuBU2 Nuttall oak Quercus buckleyi
X w 829 QuUOB Mexican blue oak Quercus oblongifolia
X E 830 QUPA2 pin oak Quercus palustris
X E 831 QUPH willow oak Quercus phellos
X E 832 QUPR2 chestnut oak Quercus prinus
X E 833 QURU northern red oak Quercus rubra
X E 834 QUSH Shumard'’s oak Quercus shumardii
X E 835 QUST post oak Quercus stellata
E 836 QuUsI2 Delta post oak Quercus similis
X E 837 QUVE black oak Quercus velutina
X E 838 QUVI live oak Quercus virginiana
X E 840 QUMAG6 dwarf post oak Quercus margarettiae
X E 841 QUMI2 dwarf live oak Quercus minima
X E 842 QUIN bluejack oak Quercus incana
X W 843 QUHY silverleaf oak Quercus hypoleucoides
X E 844 QUOG Oglethorpe oak Quercus oglethorpensis
E 845 QUPR dwarf chinkapin oak Quercus prinoides
X W 846 QUGRS3 gray oak Quercus grisea
X W 847 QURUA4 netleaf oak Quercus rugosa
W 850 QUERC oak — evergreen spp. Quercus spp.
E 851 QUGR Chisos oak Quercus graciliformis
E 852 AMEL torchwood Amyris elemifera
E 853 ANGLA4 pond apple Annona glabra
E 854 BUSI gumbo limbo Bursera simaruba
E 855 CASUA sheoak spp. Casuarina spp.
X E 856 CAGL11 gray sheoak Casuarina glauca
X E 857 CALE28 Australian pine Casuarina lepidophloia
E 858 CICA camphor tree Cinnamomum camphora
E 859 CIFR fiddlewood Citharexylum fruticosum
E 860 CITRU2 citrus spp. Citrus spp.
E 863 CODI8 pigeon plum, tietongue Coccoloba diversifolia
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E 864 COEL2 soldierwood Colubrina elliptica
E 865 COSE2 geiger tree Cordia sebestena
E 866 CUAN4 carrotwood Cupaniopsis anacardioides
E 867 coHo  Duewood, Brazilian o q0pn hookeri
bluewood
E 868 EBEB e Ebenopsis ebano
Texas ebony
E 869 LEPU3 Igreat (ST, e Leucaena pulverulenta
eadtree
E 870 SOAF U2Es SopianE, ZVEs Sophora affinis
necklacepod
E 873 EURH red stopper Eugenia rhombea
E 874 EXPA Inkwood, butterbough  Exothea paniculata
E 876 FIAU strangler fig Ficus aurea
E 877 FICI shortleaf fig, wild Ficus citrifolia
banyantree
E 882 GUDI Blolly, beeftree Guapira discolor
E 883 HIMA2 manchineel Hippomane mancinella
E 884 LYLA3 false tamarind Lysiloma latisiliquum
E 885 MAIN3 mango Mangifera indica
E 886 METOS3 poisonwood Metopium toxiferum
E 887 PIPI3 fishpoison tree Piscidia piscipula
E 888 SCAC2 tsrc:;efﬂera, octopus Schefflera actinophylla
E 890 SIFO false mastic Sideroxylon foetidissimum
E 891 SISA6 whm_a bully, willow Sideroxylon salicifolium
bustic
E 895 SIGL3 paradise tree Simarouba glauca
E 896 SYCU Java plum Syzygium cumini
E 897 TAIN2 tamarind Tamarindus indica
X E W 901 ROPS black locust Robinia pseudoacacia
w 902 RONE New Mexico locust Robinia neomexicana
E 906 ACWR4 paurotis palm Acoelorraphe wrightii
E 907 COAR silver palm Coccothrinax argentata
E 908 CONU coconut palm Cocos nucifera
E 909 ROYST royal palm spp. Roystonea spp.
E 911 SAMES e pelmeiis, Ko Sabal mexicana
Grande palmetto
X E 912 SAPA cabbage palmetto Sabal palmetto
E 913 THMOA4 key thatch palm Thrinax morrisii
E 914 THRA2 Florida thatch palm Thrinax radiata
E 915 ARECA other palms Family not listed above
Arecaceae
E W 919 SASAD western soapberry Sapindus saponaria var.
drummondii
E W 920 SALIX willow spp. Salix spp.
E W 921 SAAM2 peachleaf willow Salix amygdaloides
E W 922 SANI black willow Salix nigra
E W 923 SABE2 Bebb willow Salix bebbiana
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W 924 SABO red willow Salix bonplandiana
X E 925 SACAS coastal plain willow Salix caroliniana
E W 927 SAAL2 white willow Salix alba
X E 929 SASE10 weeping willow Salix sepulcralis
X E 931 SAALS sassafras Sassafras albidum
E 934 SORBU mountain ash spp. Sorbus spp.
E 935 SOAM3 Qgslencan mountain Sorbus americana
X E 936 SOAU E:krlopean mountain Sorbus aucuparia
E 940 SWMA2 mahogany Swietenia mahagoni
E 950 TILIA basswood spp. Tilia spp.
X E 951 TIAM American basswood Tilia americana
E 952 TIAMH  white basswood Tilia ﬁgg:‘(;’;?;k‘;ar
E 953 TIAMC Carolina basswood Tilia 2$§[ilﬁgr;ivar'
E 970 ULMUS elm spp. Ulmus spp.
X E 971 ULAL winged elm Ulmus alata
X E 972 ULAM American elm Ulmus americana
X E 973 ULCR cedar elm Ulmus crassifolia
X E 974 ULPU Siberian elm Ulmus pumila
X E 975 ULRU slippery elm Ulmus rubra
X E 976 ULSE September elm Ulmus serotina
X E 977 ULTH rock elm Ulmus thomasii
E 986 AVGE black mangrove Avicennia germinans
E 987 COER2 buttonwood mangrove  Conocarpus erectus
E 988 LARA2 white mangrove Laguncularia racemosa
X E 989 RHMA2 American mangrove Rhizophora mangle
W 990 OLTE desert ironwood Olneya tesota
X E 992 MEQU melaleuca Melaleuca quinquenervia
X E 993 MEAZ chinaberry Melia azedarach
X E 994 TRSE6 Chinese tallowtree Triadica sebifera
X E 995 VEFO tungoil tree Vernicia fordii
X E 996 COO0OB2 smoketree Cotinus obovatus
E W 997 ELAN Russian-olive Elaeagnus angustifolia
X E W 998 2TB ngg\%’g ddead Tree broadleaf
X E W 999 2TREE ?rg]:r’ or unknown live Tree unknown
E 5491 FRBE I\Bﬂeer)l(?cn;r:e;;sh, Fraxinus berlandieriana
X W 7211 PEAMS3 avocado Persea americana
E 8511 QUGR2 ri';ja‘éfii oak, Chisos o arcus Gravesii
E 8512 QUPO2 lyeiﬁg?cvm?eltisf K, Quercus polymorpha
E 8513 QuBU2 SRR GELS BTGy Quercus buckleyi

oak, Texas red oak
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E 8514 QULA Lacey oak Quercus laceyi

E 8651 COBO2 Anacahuita, Texas

. rdi issieri
e Cordia boissie
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X W 139 PITO Torrey pine Pinus torreyana
X W 142 PILO bGrri:talléEoisempine Pinus longaeva
wW 200 PSEUD7 Douglas-fir spp. Pseudotsuga spp.
X W 201 PSMA bigcone Douglas-fir Pseudotsuga macrocarpa
X W 211 SESE3 redwood Sequoia sempervirens
X W 212 SEGI2 giant sequoia Sequoiadendron giganteum
W 231 TABR2 Pacific yew Taxus brevifolia
E W 240 THUJA Thuja spp. Thuja spp.
X W 242 THPL western redcedar Thuja plicata
E W 250 TORRE torreya (nutmeg) spp. Torreya spp.
X W 251 TOCA gﬂl:g::g'? torreya Torreya californica
W 263 TSHE western hemlock Tsuga heterophylla
X W 264 TSME mountain hemlock Tsuga mertensiana
E W 300 ACACI acacia spp. Acacia spp.
E W 304 ACGR catclaw acacia Acacia greggii
X W 312 ACMA3 bigleaf maple Acer macrophyllum
w 333 AECA California buckeye Aesculus californica
E 336 AEPA red buckeye Aesculus pavia
X E 337 AESY painted buckeye Aesculus sylvatica
w 350 ALNUS alder spp. Alnus spp.
E W 357 AMAR3 common serviceberry  Amelanchier arborea
E W 358 AMSA roundleaf serviceberry  Amelanchier sanguinea
W 360 ARBUT Madrone spp. Arbutus spp.
X W 378 BEUT Eﬁgﬁwesmm PaPEr  petula X utahensis
w L cronos S coysoens  Ssoptyia e
E W 490 CORNU dogwood spp. Cornus spp.
X W 492 CONU4 Pacific dogwood Cornus nuttallii
E 503 CRBR3 Brainerd hawthorn Crataegus brainerdii
E 504 CRCA pear hawthorn Crataegus calpodendron
E 505 CRCH fireberry hawthorn Crataegus chrysocarpa
E 506 CRDI broadleaf hawthorn Crataegus dilatata
E 507 CRFL fanleaf hawthorn Crataegus flabellata
E 508 CRMO3 oneseed hawthorn Crataegus monogyna
E 509 CRPE scarlet hawthorn Crataegus pedicellata
X w 511 EUGL Tasmanian bluegum Eucalyptus globulus
X w 542 FRLA Oregon ash Fraxinus latifolia
X E 583 HACA3 little silverbell Halesia parviflora
w 603 JUHI g'lgggicglgﬁ"fom'a Juglans hindsii
W 604 JUCA azlétkh\?vgri?hforma Juglans californica
W 631 LIDE3 tanoak Lithocarpus densiflorus

117



SRS National Core Field Guide, Version 3.0 West
January, 2006

Core East West Woodland FIA Code PLANTS Code Common Name Genus Species

118



Appendix 4. Site Tree Selection Criteria and Species List

A. Eastern U.S. Site-Tree Selection Criteria
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Ideally, site trees in the eastern U.S. should be between 20-70 years old. If preferred trees cannot
be found in this age range, expand the age range to 15-120 years. Reject trees outside the 15-
120 year age range, trees that exhibit signs of damage, trees with ring patterns that show signs of
suppression, trees less than 5.0 inches DBH, trees with abnormalities at DBH, and trees with
rotten cores. A list of preferred site-tree species is provided. Site trees should be selected in the

following order of preference:

1st Choice:
2nd Choice:

3rd Choice:
4th Choice:

Note: NE = Northeast, NC = North Central, SO = Southern
Site trees listed in gray text are not valid in the Southern Region. Crews should select

representative of the stand, on the list for your region.
representative of the stand, on the list for an adjoining

eastern region.

not representative of the stand, on the list for your region.
not representative of the stand, on the list for an adjoining

eastern region.

from the site trees in black text only.

0043
0107
0110
0111
0121
0128
0129
0131
0132

0611
0621
0742
0745
0746
0748
0749
0802
0806
0812
0813

Common Name
Softwood Species
Atlantic white-cedar

sand pine
shortleaf pine
slash pine
longleaf pine
pond pine

eastern white pine

loblolly pine
Virginia pine

sweetgum
yellow-poplar

eastern cottonwood
plains cottonwood
quaking aspen
Fremont poplar
narrowleaf cottonwood

white oak
scarlet oak

southern red oak
cherrybark oak

Hardwood Species

SO

NE, NC, SO
SO

SO

NE, SO

NE, NC, SO
NE, NC, SO
NE, NC, SO

NE, NC, SO
NE, NC, SO
NE, NC, SO
SO

NE, NC, SO
SO

SO

NE, NC, SO
NE, NC, SO
NE, SO

NE, NC, SO
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0817 shingle oak NE, NC, SO
0827 water oak NE, SO

0830 pin oak NE, NC, SO
0832 chestnut oak NE, NC, SO
0833 northern red oak NE, NC, SO
0835 post oak NE, NC, SO
0837 black oak NE, NC, SO
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Ideally, site trees in the western U.S. should be between 35-80 years old. If preferred trees cannot
be found in this age range, expand the age range to 15-250 years. Reject trees outside the 15-
250 year age range, trees that exhibit signs of damage, trees with ring patterns that show signs of
suppression, trees less than 5.0 inches DBH, trees with abnormalities at DBH, trees with rotten
cores, and woodland species. A list of preferred site-tree species is provided. Site trees should
be selected in the following order of preference:

1st Choice:
2nd Choice:

3rd Choice:
4th Choice:

Note: PNW = Pacific Northwest FIA, RMRS = Rocky Mountain FIA

representative of the stand, on the list for your region.
representative of the stand, on the list for an adjoining

western region.

not representative of the stand, on the list for your region.
not representative of the stand, on the list for an adjoining

western region.

0015
0017
0018
0019
0020
0073
0081
0093
0094
0096
0104
0108
0112
0116
0117
0119
0122
0135
0202
0242
0263
0264

0375
0741
0745
0746
0747
0748

Common Name

white fir

grand fir

corkbark fir
subalpine fir
California red fir
western larch
incense-cedar
Engelmann spruce
white spruce

blue spruce

foxtail pine
lodgepole pine
Apache pine
Jeffrey pine

sugar pine
western white pine
ponderosa pine
Arizona pine
Douglas-fir
western redcedar
western hemlock
mountain hemlock

paper birch
balsam poplar
plains cottonwood
quaking aspen
black cottonwood
Fremont poplar
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Softwood Species

Hardwood Species

RMRS, PNW
RMRS, PNW
RMRS
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Code Common Name Region
0749 narrowleaf cottonwood RMRS
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SOUTHERN SITE CLASS CURVES
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121 Longleaf pine
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Height
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Upland oaks
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621 Yellow-poplar
150 5
140 ————
130 3
120 ~
110 —
100 // 4
- 90 —~ —
S 80 // // — ~ s
g ) . -
T 28 S T 6
40 S 7
v /
30 e
20
10
0
0 10 20 30 40 50 60 70
Age
742 Cottonwood
110
100 !
90 5
_—— =
/ T
£ 60 ///A,/ °
2 50 ///////
30 v
20
10
0
0 10 20 30 40 50 60
Age

129



SRS National Core Field Guide, Version 3.0 West
January, 2006

Height

827 Water oak (bottomland sites only)
150
140
130 1
/
120 // ,
110 ~ J—
100 / —1 3
o0 / ,/'//
4
80 ///,///_5,
70 < //
|
60 // _— 6
50 ~ _—
/ // .
40
30
20
10
0
0 10 20 30 40 50 60 70 80
Age

130



SRS National Core Field Guide, Version 3.0 West
January, 2006

Appendix 5. Cubic and Board Foot Cull Procedures
CUBIC FOOT CULL PROCEDURES

Record the percentage of rotten and missing cubic-foot volume, to the nearest 1 percent. When estimating
volume loss (tree cull), only consider the cull on the merchantable bole/portion of the tree, from a 1-ft stump to a
4-inch top. Do not include any cull estimate above actual length.

. Rotten and missing volume loss is often difficult to estimate. Refer to supplemental disease and insect
pests field guides and local defect guidelines as an aid in identifying damaging agents and their impact on
volume loss. Use your best judgment and be alert to such defect indicators as the following:

Cankers or fruiting bodies.

Swollen or punky knots.

Dull, hollow sound of bole (use regional standards).
Large dead limbs, especially those with frayed ends.
Sawdust around the base of the tree.

Metal in tree (ex. signs, deerstands, fences, etc.)

Cull portions of the tree that contain embedded metal objects (e.g., fencing, nails) and sections between
metal objects that are less than 4 feet in length from the stump to the 4in top, (aluminum is okay).

Cubic-Foot Volume of Short Logs
DIB Length of log or section (feet)
midpoint 1 2 3 4 6 8 10 12 14 16

4 0.1 0.2 0.3 0.3 0.5 - - - - -
5 0.1 0.3 0.4 0.5 0.8 1.1 14 1.6 1.9 2.2
6 0.2 0.4 0.6 0.8 1.2 1.6 2.0 2.4 2.7 3.1
7 0.3 0.5 0.8 1.1 1.6 21 2.7 3.2 3.7 4.3
8 0.3 0.7 1.0 1.4 2.1 2.8 3.5 4.2 4.9 5.6
9 0.4 0.9 1.3 1.8 2.7 3.5 4.4 5.3 6.2 7.1
10 0.5 1.1 1.6 2.2 3.3 4.4 5.5 6.5 7.6 8.7
12 0.8 1.6 2.4 3.1 4.7 6.3 7.9 9.4 11.0 13.0
14 1.1 2.1 3.2 4.3 6.4 8.6 11.0 13.0 15.0 17.0
16 1.4 2.8 4.2 5.6 8.4 11.0 14.0 17.0 20.0 22.0
18 1.8 3.5 5.3 71 11.0 14.0 18.0 21.0 25.0 28.0
20 2.2 4.4 6.5 8.7 13.0 18.0 22.0 26.0 30.0 35.0
22 2.6 5.3 7.9 11.0 16.0 21.0 26.0 32.0 37.0 42.0
24 3.1 6.3 9.4 13.0 19.0 25.0 31.0 38.0 44.0 50.0
26 3.7 7.4 11.0 15.0 22.0 30.0 37.0 44.0 52.0 59.0
28 4.3 8.6 13.0 17.0 26.0 34.0 43.0 51.0 60.0 68.0
30 4.9 9.8 15.0 20.0 30.0 39.0 49.0 59.0 69.0 78.0
32 5.6 11.0 17.0 22.0 34.0 45.0 56.0 67.0 78.0 89.0
34 6.3 13.0 19.0 25.0 38.0 50.0 63.0 76.0 88.0 101.0
36 7.1 14.0 21.0 28.0 42.0 56.0 71.0 85.0 99.0 113.0
38 7.9 16.0 24.0 32.0 47.0 63.0 79.0 94.0) 110.0 126.0
40 8.7 18.0 26.0 35.0 52.0 70.0 87.0) 105.0) 122.0 140.0

BOARD FOOT CULL PROCEDURES

Record the percentage of rotten and missing board-foot volume, to the nearest 1 percent. When estimating
board-foot cull, only consider the cull in the sawlog portion of the tree, from a 1-ft stump to a 7-inch top for
pines, from a 1-ft stump to 9-inch top on hardwoods. Do not include any cull estimate above actual length.
Board foot cull cannot be coded greater than 67 percent. If the actual amount of board foot cull is greater than
67 percent, then TREE CLASS #2, and board foot cull is not required.
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Board-foot cull is the volume within the entire sawlog portion of all live trees that cannot be recovered for use as
lumber because of rot, sweep or crook, or other defect. Cull volume includes the entire volume of sections that
do not meet minimum log grade requirements. This includes all sections less than 8 feet in length and the cull
volume within sawlogs. Board foot cull is assigned for those trees receiving a tree grade, according to the
section length (in feet), from a 1-foot stump to a 7-inch top in softwood or 9 inch top in hardwood.

Sweep and Crook

Estimate the length, small-end DIB, and sweep or crook departure of the affected section. If the length is 6 feet
or less, treat as crook. To determine board-foot deduction, see the tables for sweep and crook in the appendix.
If sweep or crook is so excessive that the section is cull, record the entire volume of the section as cull. This is
the area within the heavy black lines of the sweep/crook tables.

Other Board-Foot Cull

Determine the length and the small-end DIB of the section containing decay, missing wood, fork, etc. Estimate
the percentage of the section that is unusable for lumber, ties, or timber, ignoring cull defect that could normally
be removed in slabbing. Apply this percentage to the total volume contained in the section, as shown in the
board foot cull table.

Sawlog Stoppers

Measure the main stem to the point above which no sawlog can be produced to meet log grade
standards (size and soundness) and to a minimum top of 7.0 inches DOB for softwoods and 9.0 inches
DOB for hardwoods.

The sawlog cannot extend above a point where taper becomes excessive as evidenced by:
(1) A fork with less than 8 foot sawlog above it (12 feet if this is the only log in the tree)

(2) A limb with a base diameter equal to one half or more of the stem diameter below the limb, or a group
of smaller limbs 2.0 inches or larger within a 1 foot section with equivalent diameter which collectively influence
taper to the same degree.

Sawlog length should not extend above a sawlog section that does not meet minimum grade specifications and
which has less than 8 feet of sawlog length above it (12 feet if this is the only log in the tree).

Board-Foot Volume of Short Logs
DIB small end Length of log or section (feet
1 2 3 4 6 8 10 12 14 16
6 1 2 2 3 5 8 10 13 16 19
7 1 3 4 5 8 12 15 19 24 28
8 2 4 6 8 12 17 22 27 33 39
9 3 5 8 10 16 22 29 36 43 51
10 3 7 10 13 21 29 37 46 55 65
11 4 9 13 17 26 36 46 57 68 80
12 5 10 16 21 32 44 57 69 83 97
13 6 13 19 25 39 53 68 83 99 115
14 8 15 23 30 46 63 80 98| 117| 136
16 10 20 31 41 62 84| 108| 131| 158| 181
18 13 26 40 53 81| 109| 139| 169| 200( 232
20 17 33 50 67| 102| 137 174 212 251 290
22 21 41 62 82| 125| 169| 214 259 306| 354
24 25 50 74 99| 151| 203| 257 311| 368| 424
26 29 59 88| 118| 179| 241| 304 368| 435/ 501
28 35 69| 104| 138| 210| 281| 356| 430 507| 584
30 40 80| 120| 160| 243| 325 411| 497 585| 674
32 46 92| 137| 183| 278| 373| 470 568 669| 770
34 52| 104| 156| 208| 316 423| 534| 644| 758 872
36 59| 117\ 176| 235| 356 477| 601 725 853 981
38 66| 132| 197| 263| 398 533| 672| 811| 954 1096
40 73| 146| 220| 293| 443 593| 747 902| 1060 1218
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Crook Deduction in Board Feet
Crook ; ; ; ; ;
Crook departure lenath Scaling diameter of section with crook (inches)
(inches) (fegt)

6 7 8 9 10 12 14 16 18 20 22 24 26 28

1 0 0 0 0 0 0 1 1 1 1 1 1 1 1

2 0 0 0 1 1 1 1 1 1 2 2 2 2 2

1 3 1 1 1 1 1 1 2 2 2 2 3 3 3 4
4 1 1 1 1 1 2 2 3 3 3 4 4 4 5

5 1 1 1 1 2 2 3 3 4 4 5 5 6 6

6 1 1 2 2 2 3 3 4 5 5 6 6 7 8

1 0 0 0 1 1 1 1 1 1 2 2 2 2 3

2 1 1 1 1 1 2 2 2 3 3 4 4 4 5

2 3 1 1 2 2 2 3 3 4 4 4 6 6 7 7
4 1 1 2 2 3 3 4 5 6 7 8 8 9 10

5 1 2 2 3 3 4 5 6 8 8 10 10 11 13

6 2 2 3 4 4 5 7 8 9 10 13 13 14 15

1 0 0 1 1 1 1 2 2 2 3 3 3 3 4

2 1 1 2 2 2 2 3 4 4 5 5 6 7 7

3 3 1 2 2 3 3 4 5 6 7 8 8 9 10 11
4 2 2 3 3 4 5 6 8 9 10 10 12 13 15

5 2 3 4 4 5 6 8 10 11 13 13 16 17 19

6 2 3 4 5 6 8 10 12 14 15 15 19 20 23

1 1 1 1 1 1 2 2 2 3 3 3 4 4 5

2 1 2 2 2 3 3 4 5 6 7 7 8 9 10

4 3 1 2 3 3 4 5 7 8 9 10 10 12 13 15
4 2 3 4 3 5 7 9 10 12 13 13 17 18 20

5 2 3 5 6 7 9 11 13 15 17 17 21 22 25

6 3 5 6 7 8 11 13 15 18 20 20 25 27 30

1 - - 1 2 2 2 3 3 4 4 4 5 6 6

2 - - 2 3 4 4 5 6 7 8 8 10 11 12
5 3 - - 4 4 5 7 8 10 11 12 12 16 17 19
4 - - 5 6 6 9 11 13 15 17 17 21 22 25

5 - - 6 7 8 11 13 16 19 21 21 26 28 31
6 - - 8 9 10 13 16 19 23 26 26 32 34 36

1 - - - 2 2 2 3 4 4 5 5 6 7 8
2 - - - 3 4 5 6 7 9 10 10 13 13 15

6 3 - - - 4 6 8 10 12 13 15 15 19 20 22
4 - - - 7 8 10 13 15 18 20 20 25 27 30
5 - - - 9 10 13 16 19 23 25 25 32 34 38
6 - - - 11 13 16 20 23 27 31 31 38 41 45
1 - - - - - 3 5 5 6 7 7 8 9 | 10
2 - - - - - 7 9 10 [ 12 | 1313 [17 ] 18] 20
8 3 - - - - - 10 | 13 16 | 18 [ 20 | 20 | 25 [ 27 | 30
4 - - - - - 14 | 17 | 20 | 24 [ 27 | 27 | 33 | 36 | 40
5 - - - - - 17 | 22 1 26 [ 30 | 34 | 34 [ 42 | 45 | 50
6 - - - - - 21 26 31 36 41 41 51 54 60
1 - - - - - - - 6 7 8 8 10 11 12
2 - - - - - - - 12 14 16 16 21 23 25
10 3 - - - - - - - 19 22 25 25 31 34 37
4 - - - - - - - 26 29 34 34 41 45 49
5 - - - - - - - 32 37 42 42 52 57 62
6 - - - - - - - 39 45 51 51 63 69 75

In dashed (-) spaces, crook exceeds the maximum that is allowed and culls the entire section. Boxed spaces are

sound for softwoods, but cull for hardwoods.
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Sweep Deduction in Board Feet
Sweep Sweep Scaling diameter of section with sweep (inches)
departure length
(inches) (feet) 6 7 8 9 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24 | 26 | 28
6 1 1 2 2 3 3 4 5 6 6 7 8 9 9
8 1 1 2 2 3 4 5 5 6 7 8 8 9 10
2 10 1 1 2 2 3 4 4 5 6 7 7 8 9 10
12 1 1 2 2 2 3 4 4 5 6 6 6 7 8
14 1 1 1 1 1 2 2 2 3 3 3 4 4 5
16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 2 3 3 5 5 6 7 9 10 11 13 14 15 17
8 2 3 4 6 6 7 9 10 12 14 15 17 19 20
3 10 2 4 5 6 6 8 10 12 13 15 17 19 20 22
12 3 4 5 7 7 9 11 12 14 16 18 19 21 23
14 3 4 5 7 7 9 10 12 14 16 17 19 21 23
16 3 4 5 6 6 8 10 11 13 14 16 18 19 21
6 3 4 5 6 7 8 11 13 15 17 18 20 22 24
8 4 5 6 7 9 11 14 16 18 21 23 25 28 30
4 10 5 6 8 9 10 13 16 19 21 24 27 29 32 35
12 5 7 8 10 12 14 18 20 23 26 29 32 35 38
14 6 8 9 11 12 16 19 22 25 28 31 35 38 41
16 6 8 10 11 13 16 19 23 26 29 32 35 39 42
6 - 5 6 8 9 11 14 16 19 22 24 27 29 32
8 5 7 8 10 12 15 18 21 24 27 31 34 37 40
5 10 6 8 10 12 14 18 21 25 29 33 36 40 44 48
12 8 10 12 12 16 20 25 29 33 37 41 45 50 54
14 9 11 13 16 18 22 27 32 36 41 45 50 54 59
16 10 12 15 17 20 24 29 34 39 44 48 53 58 63
6 - - 8 9 11 14 17 20 24 27 30 33 36 39
8 - - 11 12 14 18 22 26 30 34 38 42 46 50
6 10 - 10 13 15 18 23 27 32 36 41 46 51 56 60
12 - 12 15 18 21 26 32 37 42 48 53 58 64 69
14 11 15 18 20 23 29 36 41 47 53 59 65 71 77
16 13 16 20 23 26 32 39 45 52 58 64 71 77 83
6 - - - 11 13 16 21 24 28 32 36 39 43 47
8 - - - 15 17 22 27 31 36 41 46 51 56 60
7 10 - - - 19 21 27 33 39 44 50 56 62 67 73
12 - - - 22 25 32 39 45 52 58 65 71 78 84
14 - - - 25 29 36 44 51 58 66 73 81 88 95
16 - - 24 28 33 40 49 57 64 72 80 88 96 104
6 - - - - - 19 | 24 | 28 | 33 | 37 | 41 | 46 | 50 | 54
8 - - - - - 25 31 37 42 48 54 59 65 70
8 10 - - - - 25 | 32 | 39 | 46 | 52 | 59 | 66 | 72 | 79 | 86
12 - - - - 30 | 37 | 46 | 53 [ 61 [ 69 | 76 | 84 | 92 | 100
14 - - - - 34 43 52 61 69 78 87 96 105 | 113
16 - - - 34 39 48 58 68 77 87 97 106 | 116 [ 125
6 - - - - - - 27 | 32 | 37 | 42 | 47 | 52 | 57 | 62
8 - - - - - 29 36 42 48 55 61 68 74 80
9 10 - - - - - 37 44 52 60 67 75 83 N 99
12 - - - - - 43 52 61 70 80 88 97 106 | 115
14 - - - - - 50 61 71 81 91 101 [ 111 ] 121 | 131
16 - - - - - 57 68 79 90 102 | 113 | 124 | 135 | 146

In dashed (-) spaces, excessive sweep culls the entire section.

hardwoods.

Appendix 6. Determination of Stocking Values for Land Use Classification
Stocking Procedures for Southern Timberlands

Stocking is defined as the degree of occupancy of land by trees, measured by basal area or the number of

Boxed spaces are sound for softwoods, but cull for

trees in a stand and spacing in the stand, compared with a minimum standard, depending on tree size, required

to fully utilize the growth potential of the land.
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The minimum standard used by FIA in the South (non-woodland species only) is summarized in Table 1

illustrating the minimum number of trees and basal area per acre by DBH class needed for full (100 percent)
stocking.

DBH Trees per acre for full Trees per acre for 10% Basal area
class stocking stocking per acre
Seedling 600 60 --
2 560 56 -
4 460 46 -
6 340 34 67
8 240 24 84
10 155 16 85
12 115 12 90
14 90 9 96
16 72 7 101
18 60 6 106
20 51 5 111

Table 1. Minimum number of trees and basal area per acre by DBH class required for full
(100 percent) stocking

This table can be used to determine stocking levels on a per acre basis. For example, reversions from a
nonforest land use to timberland, especially in the early stages of natural reversion, can be questionable to field
crews. The minimum stocking required to qualify as timberland (in non-woodland areas) is 10 percent stocking
of live trees. The minimum number of seedlings per acre needed for full stocking is 600. Therefore, an area
(such as an old field or pasture) that has indications of natural seeding must have a minimum of 10 percent
[(.10)*600] or 60 seedlings per acre.

If a potentially reverted area has a mix of trees of several sizes, the total stocking percent can be derived from
summing the stocking percents for each tree by diameter class. The stocking percent for an individual tree is:

(1/number of trees per acre needed for full stocking)*100
Example: Field crews encounter an area where 10% is questionable. They determine there are approximately

twenty seedlings, ten 2-inch trees, four 6-inch trees, and two 20-inch trees on an acre. The stocking total for the
area can be determined as follows:

DBH Number of trees Stocking percent Stocking percent per
class per acre per tree tree * number of trees per acre
Seedlings 20 0.17 3.4%
2-inch 10 0.18 1.8%
6-inch 4 0.29 1.2%
20-inch 2 2.00 4.0%

Total Stocking = 10.4 %

Therefore, the total stocking percent for this acre is 10.4 percent. Since the minimum stocking percent for
timberland is 10 percent, this area is considered stocked.

Basal area per acre can also be used to determine different levels of stocking. However, basal area has very
little application in young stands where the majority of trees are under 5.0 inches DBH.

Stocking percents can also be derived from the tally on the mapped plot. All stocking totals are computed at the
condition level. When computing stocking totals for a condition, do not include tree stocking from another

condition. Table 2 illustrates stocking percents for trees tallied on varying number of subplots in a single forest
condition.

4 Subplots in 3 Subplots in 2 Subplots in 1 Subplot in
Tree size single condition  single condition  single condition  single condition
(1/6-acre) (1/8-acre) (1/12-acre) (1/24-acre)
Percent
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Seedling 12.5 16.7 25.0 50.0
2 13.4 17.8 26.7 53.5
4 16.3 21.8 32.7 65.3
6 1.8 2.4 3.5 7.1
8 2.5 3.3 5.0 10.0

10 3.9 5.2 7.7 15.5
12 5.2 7.0 10.4 20.9
14 6.7 8.9 13.3 26.7
16 8.3 11.1 16.7 33.3
18 10.0 13.3 20.0 40.0
20+ 1.7 15.7 23.5 47.0

Table 2. Stocking percent for an individual tree tallied on varying numbers of subplots
in timberland condition

Note: Stocking percents for trees less than 5.0 inches DBH. are based on a 1/300-acre microplot (6.8 foot
radius) at the center of each subplot.

The stocking percents for each tree are derived from the equation:
(1/ [Number of trees per acre required for full stocking * {Total area sampled/area of an acre}]) * 100;

Example #1- the stocking percent for a 6-inch tree on a mapped plot where all four subplots are totally within a
single condition is:

Four subplots have a total area sampled of 7238.23 sq. ft.
Area of an acre is 43560.00 sq. ft.

Number of 6-inch trees per acre for full stocking is 340 trees/acre.
Stocking percent = (1/ [340 trees/acre * {7238.23 sq. ft./43560 sq. ft.}]) * 100 = 1.8 percent.

Example #2- the stocking percent for a seedling on a microplot where there is only one microplot in a condition

IS:

One microplot has a total area sampled of 145.27 sq. ft.
Area of an acre is 43560.00 sq. ft.
Number of seedlings per acre for full stocking is 600 seedlings/acre.

Stocking percent = (1/[600 seedlings/acre * {145.27 sq. ft./43560 sq. ft.}]) * 100 = 50 percent.

As table 2 illustrates, stocking percents are directly related to the amount of area sampled in a condition. The
smaller the area sampled in a condition, the higher the stocking percent per tree. Forest conditions that are
sampled by very small areas such as “pieces” or “slivers” of subplots often yield very distorted classifications of
area attributes such as forest type or stand size if based on tree tally alone. Therefore, there will be many
instances where the field call will provide a much better description of the stand.

Forest type is an area item that is assigned based on stocking proportions of tree species. A forest condition
that has 100 percent total stocking of all live trees with 80 percent total stocking of pines and 20 percent
stocking of hardwoods would be assigned a pine forest type since pines account for 80 percent of total stocking.

Stocking Procedures for Western Woodlands

The procedures for determining stocking in a typical woodland area are not based on the basal area or the
number of stems per acre. They are typically based on the percentage of crown cover. The minimum stocking
level for a woodland condition is five percent crown cover over at least one acre.
Given:

o the area of an acre is 43,560 square feet,
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o five percent of one acre is 2,178 sq. ft.
0 a 1-acre circle has a radius of 117.8 ft.

To determine crown cover, a one-acre area surrounding plot center is sampled. Crown cover is determined
based on the sum of the crown area of all individual trees within that 118’ of plot center. The total area of crown
cover must equal 2178 sq. ft. for an area to have 5% crown cover.

To calculate crown cover, first determine the general shape of the crown. For crowns that are more circular,
calculate the area using the radius of the circle ( 7 * r ). For crowns that are mostly square or rectangular,
measure the length and width to calculate the square footage of the crown (length * width).

Assuming the crowns to be circles:

1. Measure the approximate crown diameter for each tree on the acre.

2. Calculate the crown area for each tree as CROWN AREA = (1/2 crown diameter)? X 3.14.
3. Add up the crown areas, then divide by the area of an acre (43,560); multiply by 100.
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Assuming the crowns to be rectangles:

1. Measure the approximate length and width of the crown for each tree on the acre.

2. Calculate the crown area for each tree as CROWN AREA = length X width

3. Add up the crown areas, then divide by the area of an acre (43,560); multiply by 100

For example, there are 14 trees on the acre with the following dimensions:

Crowns as Circles: Crowns as Rectangles:

Tree Crown Area Crown Crown Area
# Diameter (1 r?) Length Width (LxW)
1 12 113 14 8 112
2 18 254 21 12 252
3 22 380 23 18 414
4 14 154 16 12 192
5 24 452 25 19 475
6 8 50 8 6 48
7 10 79 or 11 8 88
8 16 201 17 13 221
9 14 154 14 10 140
10 4 13 4 3 12
11 4 13 4 3 12
12 16 201 13 17 221
13 8 50 8 6 48
14 12 113 12 10 120

Total Crown: 2,227 Total Crown: 2,355
Percent of Acre: 5.1% Percent of Acre: 5.4%

In each example, the minimum of 5% is met.

Example: The following plot illustration has six crowns to measure. Using the formula, the calculations are as
follows:

26 x 14 = 364 sq. ft.
15x 8 = 120 sg. ft.
10x8= 80 sq. ft.
10x 10 = 100 sg. ft.
16x 10 = 160 sg. ft.

3.14 %122 = 452 sq. ft.

The total crown cover is 1276 sq. ft.
(1276 sq. ft. / 43560 sq. ft.) * 100 = 2.9%

Since this is less than the minimum requirement, the condition is not stocked.
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If the stand is composed only of seedlings and saplings, crews may look at stems per acre to determine
stocking. In western woodland forests, the minimum number of seedlings or saplings needed to meet 10% is
stocking is 40. This is to be used when the stand is comprised only of seedlings and saplings and is in a
woodland forest type. The standard for southern forest types is 60 seedlings per acre.
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Appendix 7. Glossary

Accessible Forest Land — Land that is within sampled area (the population of interest), is accessible and
can safely be visited, and meets at least one of the two following criteria:

(a) the condition is at least 10-percent stocked by trees (appendix 3) of any size or has been at least
10-percent stocked in the past. Additionally, the condition is not subject to nonforest use(s) that
prevent normal tree regeneration and succession such as regular mowing, grazing, or recreation
activities, or

b) in several western woodland types where stocking cannot be determined, and the condition has at
least 5 percent crown cover by trees of any size, or has had at least 5 percent cover in the past.
Additionally, the condition is not subject to nonforest use that prevent normal regeneration and
succession such as regular mowing, grazing, or recreation activities.

Accessible Other Forest Land — Land that meets the definition of accessible forest land, but is incapable
of producing 20 cubic feet per acre per year of industrial wood under natural conditions because of adverse
site conditions (SITE CLASS = 7). Note: adverse conditions include sterile soils, dry climate, poor
drainage, high elevation, steepness and rockiness.

ACTUAL LENGTH - For trees with broken or missing tops. The actual length of the tree is recorded to the
nearest 1.0 foot from ground level to the highest remaining portion of the tree still present and attached to
the bole. If the top is intact, this item may be omitted. Forked trees should be treated the same as
unforked trees.

Agricultural Land — Land managed for crops, pasture, or other agricultural use. Evidence includes
geometric field and road patterns, fencing, and the traces produced by livestock or mechanized equipment.
The area must be at least 1.0 acre in size and 120.0 feet. wide at the point of occurrence.

Annular plot — a circular ring with a beginning radius of 24.0 feet from subplot center and an ending radius
of 58.9 feet.

ARTIFICIAL REGENERATION SPECIES - Indicates the predominant species that is planted or seeded in
an artificially regenerated condition.

Blind check — a re-installation done by a qualified inspection crew without production crew data on hand; a
full re-installation of the plot for the purpose of obtaining a measure of data quality. The two data sets are
maintained separately. Discrepancies between the two sets of data are not reconciled. Blind checks are
done on production plots only.

Bole — The main stem of a tree, extending from one foot above the ground to the point on the tree where
DOB reaches 4 inches

Boundary — The intersection of two or more conditions on a subplot or microplot. Each boundary is
described by recording the azimuth and horizontal distance from the subplot or microplot center to the left
and right points of where the boundary intersects the perimeter of the subplot or microplot. An azimuth and
distance to a corner point may also be described, if one exists. If multiple boundaries exist at a subplot,
they are recorded in the order of their occurrence on the subplot, starting from north and proceeding
around the compass.

Census Water — Rivers and streams that are more than 200 feet wide and bodies of water that are greater
than 4.5 acres in size.

Certification plot — a plot installed by a certification candidate. It may be a training plot or a production
plot. The candidate working alone installs the plot.

Cold check — an inspection done either as part of the training process, or as part of the ongoing QC
program. Normally the installation crew is not present at the time of inspection. The inspector has the
completed data in-hand at the time of inspection. The inspection can include the whole plot or a subset of
the plot. Discrepancies between the two sets of data may be reconciled. Cold checks are done on
production plots only.
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CONDITION CLASS — The combination of discrete landscape and forest attributes that identify and define
different strata on the plot. Examples of such attributes include condition class status, forest type, stand
origin, stand size, owner group, reserve status and stand density.

Cropland — Land under cultivation within the past 24 months, including orchards and land in soil improving
crops, but excluding land cultivated in developing improved pasture.

CROWN CLASS - A classification of trees based on dominance in relation to adjacent trees within the
stand as indicated by crown development and the amount of sunlight received from above and sides.

Cull — Portions of a tree that are unusable for industrial wood products because of rot, form, or other
defect.

Diameter at Breast Height (DBH) — The diameter of the bole of a tree at breast height (4.5 feet above the
ground), measured outside of the bark.

Diameter at Root Collar (DRC) — The diameter of a tree measured at the ground line or stem root collar,
measured outside of the bark.

Diameter Outside Bark (DOB) — A diameter that may be taken at various points on a tree, or log, outside
of the bark. Diameter Outside Bark is often estimated.

Federal Information Processing Standard (FIPS) — A unique code identifying U.S. States and counties
(or units in Alaska).

Forest Industry Land — Land owned by companies or individuals that operate wood-using plants.

Forest Trees — Plants having a well-developed, woody stem and usually more than 12 feet in height at
maturity.

FOREST TYPE — A classification of forest land based upon the trees or tree communities that constitute
the majority of stocking on the site.

GPS — Global Positioning System. Information from this system is collected and used to determine the
latitude and longitude of each plot.

Hardwoods — Dicotyledonous trees, usually broad-leaved and deciduous.

Hot check — an inspection normally done as part of the training process. The inspector is present on the
plot with the trainee and provides immediate feedback regarding data quality. Data errors are corrected.
Hot checks can be done on training plots or production plots.

Idle Farmland -- Former cropland or pasture that has not been tended within the last 2 years and that has
less than 10 percent stocking with live trees.

Improved Pasture -- Land that is currently maintained and used for grazing. Evidence of maintenance,
besides the degree of grazing, includes condition of fencing, presence of stock ponds, periodic brush
removal, seeding, irrigation, or mowing.

Inclusion — An area that would generally would be recognized as a separate condition, except that it is not
large enough to qualify. For example, a %2 acre pond within a forested stand.

Industrial Wood — All roundwood products, except firewood.

Inspection crew — a crew of qualified QC/QA individuals whose primary responsibility is the training,
certification and inspection of production crews.

Land Area — As defined by the Bureau of the Census: The area of dry land and land temporarily or partially
covered by water such as marshes, swamps, and river flood plains (omitting tidal flats below mean tide);
streams, sloughs, estuaries and canals less than 200 feet in width, and ponds less than 4.5 acres in area.

Macroplot — A circular, fixed area plot with a radius of 58.9 feet. Macroplots may be used for sampling
relatively rare events.
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Maintained Road — Any road, hard topped or other surfaces, that is plowed or graded periodically and
capable of use by a large vehicle. Rights-of-way that are cut or treated to limit herbaceous growth are
included in this area.

Marsh — Low, wet areas characterized by heavy growth of weeds and grasses and an absence of trees.

Measurement Quality Objective (MQO) — Describes the acceptable tolerance for each data element.
MQOs consist of two parts: a statement of the tolerance and a percentage of time when the collected data
are required to be within tolerance.

Merchantable Top — The point on the bole of trees above which merchantable material cannot be
produced. Merchantable top is 1.5 inches for western woodland species and 4.0 inches for all other
species.

Microplot — A circular, fixed-radius plot with a radius of 6.8 feet that is used to sample trees less than 5.0
inches at DBH, as well as other vegetation.

National Forest Land — Federal lands which have been legally designated as National Forests or
purchase units, and other lands under the administration of the Forest Service, including experimental
areas and Bankhead-Jones Title Ill lands.

Native American (Indian) Land — Tribal lands held in fee, or trust, by the Federal government but
administered for Indian tribal groups and Indian trust allotments. This land is considered “Private Lands”,
Owner Group 40.

Non-census Water — Bodies of water from 1 to 4.5 acres in size and water courses from 30 feet to 200
feet in width.

Nonforest Land -- Land that does not support, or has never supported, forests, and lands formerly
forested where use for timber management is precluded by development for other uses. Includes areas
used for crops, improved pasture, residential areas, city parks, improved roads of any width and adjoining
rights-of-way, power line clearings of any width, and noncensus water. If intermingled in forest areas,
unimproved roads and nonforest strips must be more than 120.0 feet wide, and clearings, etc., more than
one acre in size, to qualify as nonforest land.

Nonstockable — Areas of forest land that are not capable of supporting trees because of the presence of
rock, water, etc.

Other Federal Lands — Federal land other than National Forests. These include lands administered by the
USDI Bureau of Land Management, USDI National Park Service, USDI Fish and Wildlife Service,
Department of Defense, Department of Energy, Army Corps of Engineers, and military bases.

OWNER CLASS -- A variable that classifies land into fine categories of ownership.

OWNER GROUP — A variable that classifies land into broad categories of ownership; Forest Service, Other
Federal Agency, State and Local Government, and Private. Differing categories of Owner Group on a plot
require different conditions.

Phase 1 (P1) — FIA activities done as part of remote-sensing and/or aerial photography.
Phase 2 (P2) — FIA activities done on the network of ground plots formerly known as FIA plots.

Phase 3 (P3) — FIA activities done on a subset of Phase 2 plots formerly known as Forest Health
Monitoring plots. Additional ecological indicator information is collected from Phase 3 plots.

Plot — A cluster of four subplots that samples approximately 1/6 acre. The subplots are established so that
subplot 1 is centered within the sample and the centers of subplots 2, 3,and 4 are located 120.0 feet from
the center of subplot 1 at azimuths of 360, 120, and 240 degrees, respectively. Each subplot has an
associated microplot and macroplot.

PRIVATE OWNER INDUSTRIAL STATUS - Indicates whether Private land owners own and operate a
wood processing plant.
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Production crew — a crew containing at least one certified individual. The crew is involved in routine
installation of plots.

Production plot — a plot that belongs to the 6000-acre grid database. It may also be used for training
purposes.

REGENERATION STATUS — A stand descriptor that indicates whether a stand has been naturally or
artificially regenerated.

Reserved Land — Land that is withdrawn from timber utilization by a public agency or by law.

RESERVE STATUS - An indication of whether the land in a condition has been reserved.

Rotten/Missing Cull — An assessment of the rotten, missing or otherwise defective portions of a tree bole
that are unsuitable for industrial wood products. Cubic-foot cull is expressed as a percentage of the entire
bole from the base of the tree to a 4.0” top.

Saplings — Live trees 1.0 to 4.9 inches DBH.

Seedlings — Live trees less than 1.0 DBH (except Longleaf pine which must be at least 0.5 inch at the root
collar). Conifer seedlings must be at least 6 inches in length and hardwood seedlings must be at least
12.0 inches in length to be tallied.

Softwoods — Coniferous trees, usually evergreen having needles or scale-like leaves.

STAND AGE - A stand descriptor that indicates the average age of the live trees not overtopped in the
predominant stand size-class of a condition.

STAND DENSITY - A stand descriptor that indicates the relative tree density of a condition class. The
classification is based on the number of stems/unit area, basal area, tree cover, or stocking of all live trees
in the condition which are not overtopped, compared to any previously defined condition class tree density.

STAND SIZE — A stand descriptor that indicates which size-class of trees that are not overtopped
constitutes the majority of stocking in the stand.

State, County and Municipal Lands — Lands owned by states, counties, and local public agencies or
municipalities, or lands leased to these government units for 50 years or more.

Stocking — The relative degree of occupancy land by trees, measured as basal area or the number of
trees in a stand by size or age and spacing, compared to the basal area or number of trees required to fully
utilize the growth potential of the land; that is, the stocking standard.

Subplot — A circular, fixed-area plot with a radius of 24.0 feet. Each subplot represents V4 of the fixed plot
sample unit.

TOTAL LENGTH - The total length of the tree, recorded to the nearest 1.0 foot from ground level to the tip
of the apical meristem. For trees growing on a slope, measure on the uphill side of the tree. If the tree has
a broken or missing top, the total length is estimated to what the length would be if there were no missing
or broken top. Forked trees should be treated the same as unforked trees

Training plot — a plot established for training or certification purposes only. It does NOT belong to the
6000-acre grid database.

Transition Zone — An area where a distinct boundary between two or more different conditions cannot be
determined.
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Appendix 8. Tolerance / MQO / Value / Units Table

Core optional variables are in italics. n/ais not applicable.

Variable Name | Tolerance | MQO Values | Units [ Factor
General Description
New Subplot Location [+/- 7 feet [ at least 95% of the time [n/a [ feet 10
New Microplot Location | +/- 1 foot | at least 95% of the time [n/a | feet 10
Plot Level Data
STATE No errors at least 99% of the time Appendix 1 n/a 5
COUNTY No errors at least 99% of the time Appendix 1 n/a 5
PLOT NUMBER No errors at least 99% of the time 00001 to 99999 n/a 5
PLOT STATUS No errors at least 99% of the time 1t03 n/a 5
PLOT NONSAMPLED REASON No errors at least 99% of the time 01to 03 and 05 to 10 n/a 1
SAMPLE KIND No errors at least 99% of the time 1t03 n/a 5
FIELD GUIDE VERSION No errors at least 99% of the time 3.0 n/a 1
YEAR No errors at least 99% of the time > 2003 year 1
MONTH No errors at least 99% of the time Jan — Dec (01 -12) month 1
DAY No errors at least 99% of the time 01to 31 day 1
HORIZONTAL DISTANCE TO - 1
IMPROVED ROAD No errors at least 90% of the time 1t09 n/a
WATER ON PLOT No errors at least 90% of the time 0to5,9 n/a 1
QA STATUS No errors at least 99% of the time 1to7 n/a 1
CREW TYPE No errors at least 99% of the time 1,2 n/a 1
GPS UNIT No errors at least 99% of the time Oto4 n/a 1
GPS SERIAL NUMBER No errors at least 99% of the time 000001 to 999999 n/a 1
LATITUDE DEGREES No errors at least 99% of the time degrees 1
LATITUDE MINUTES No errors at least 99% of the time 1-59 minutes 1
LATITUDE SECONDS +/- 140 ft at least 99% of the time 0.00 — 59.99 seconds 1
LONGITUDE DEGREES No errors at least 99% of the time degrees 1
LONGITUDE MINUTES No errors at least 99% of the time 1-59 minutes 1
LONGITUDE SECONDS +/- 140 ft at least 99% of the time 0.00 — 59.99 seconds 1
AZIMUTH TO PLOT CENTER +/- 3 degrees at least 99% of the time 000 at plot center degrees | !
001 to 360 not at plot center
000 at plot center 1
001 to 200 if a Laser range finder not
DISTANCE TO PLOT CENTER +/- 6 ft at least 99% of the time used feet
001 to 999 if a Laser range finder is
used
GPS ELEVATION at least 99% of the time -00100 to 20000 feet 1
000 to 070 if possible 1
GPS ERROR No errors at least 99% of the time 071 to 999 if an error < 70 cannot be |feet
obtained
NUMBER OF READINGS No errors at least 99% of the time 001 to 999 n/a 1
PLOT-LEVEL NOTES n/a n/a English, alpha-numeric n/a to 5
CRUISER NUMBER No errors at least 99% of the time numeric n/a 1
ASSISTANT CRUISER NUMBER(S) |No errors at least 99% of the time numeric n/a 1
PLOT ACCESSIBILITY No errors at least 99% of the time 1-9 n/a 1
Condition Class Information
CONDITION CLASS NUMBER No errors at least 99% of the time 1t09 n/a 1
CONDITION CLASS STATUS No errors at least 99% of the time 1to5 n/a 5
CONDITION NONSAMPLED .
REASON No errors at least 99% of the time 01, 02, 03, 10 n/a 1
RESERVED STATUS No errors at least 99% of the time 0,1 n/a 3
OWNER GROUP No errors at least 99% of the time 10, 20, 30, 40 n/a 3
at least 99% of the time in group
at least 95% of the time in type .
FOREST TYPE No errors no MQO when STAND SIZE Appendix 2 n/a 5
CLASS =0
STAND SIZE CLASS No errors at least 99% of the time Oto6 class 5
REGENERATION STATUS No errors at least 99% of the time 0,1 n/a 5
TREE DENSITY No errors at least 99% of the time 1t03 n/a 1
OWNER CLASS No errors at least 99% of the time 11-13; 21-25; 31-33; 41-45 class 2
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Variable Name Tolerance MQO Values Units | Factor
PRIVATE OWNER INDUSTRIAL .
STATUS No errors at least 99% of the time 0,1 n/a 1
;S\EECFIESIAL REGENERATION No errors at least 99% of the time Appendix 3 n/a 1
STAND AGE +/- 10% at least 95% of the time 000 to 997, 998, 999 Year
DISTURBANCE 1 No errors at least 99% of the time 00: 10-12 20-22 30-32,40-46: 50°551 |
+/- 1 year for 5-year Since the previous plot visit, or the
measure. cycles o . past 5 years for plots visited for the
DISTURBANCE YEAR 1 +/ 2 years for > 5-year at least 99% of the time first time; 9999 if disturbance occurs year L
measure. cycles continuously over time
DISTURBANCE 2 No errors at least 99% of the time o 20-22 30-32,40-46: 50°55: | 5
+/- 1 year for 5-year Since the previous plot visit, or the
measure. cycles o . past 5 years for plots visited for the
DISTURBANCE YEAR 2 +/ 2 years for > 5-year at least 99% of the time first time; 9999 if disturbance occurs year ‘
measure. cycles continuously over time
DISTURBANCE 3 No errors at least 99% of the time ggf ;8f1820; 20-22; 30-32;40-46; 50-55; | 5
+/- 1 year for 5-year Since the previous plot visit, or the
measure. cycles 9 ) past 5 years for plots visited for the
DISTURBANCE YEAR 3 +/ 2 years for > 5-year at least 99% of the time first time; 9999 if disturbance occurs year ‘
measure. cycles continuously over time
TREATMENT 1 No errors at least 99% of the time 00, 10, 20, 30, 40, 50 n/a 5
:égs}aer:r;ogggear Since the previous plot visit, or the
TREATMENT YEAR 1 - Y at least 99% of the time past 5 years for plots visited for the | year 1
+/- 2 years for >5-year first time
measure. cycles
TREATMENT 2 No errors at least 99% of the time 00, 10, 20, 30, 40, 50 n/a 5
;/é;sﬁ?zrgglz-gear Since the previous plot visit, or the
. o . L
TREATMENT YEAR 2 +/- 2 years for >5-year at least 99% of the time ?if;ttﬁn);ears for plots visited for the  |year 1
measure. cycles
TREATMENT 3 No errors at least 99% of the time 00, 10, 20, 30, 40, 50 n/a 5
;/é;sﬁ?zrgglz-gear Since the previous plot visit, or the
. o . L
TREATMENT YEAR 3 +/- 2 years for >5-year at least 99% of the time ?if;ttﬁn);ears for plots visited for the  |year 1
measure. cycles
xeric: 11, 12, 13, 19
PHYSIOGRAPHIC CLASS No errors at least 80% of the time mesic: 21, 22, 23, 24, 25, 29 n/a 3
hydric: 31, 32, 33, 34, 35, 39
PRESENT LAND USE No errors At least 99% of the time i, o il n/a
20, 30-34,40-42, 50- 53, 91,92
SITE CLASS +/- 1 class At least 99% of the time 0-7 n/a
Subplot Information
SUBPLOT NUMBER No errors at least 99% of the time 1t04 n/a 1
SUBPLOT/ o .
MACROPLOT STATUS No errors at least 99% of the time 1t03 n/a 5
SUBPLOT NONSAMPLED o .
REASON No errors at least 99% of the time 01to 05, 10 n/a 1
SUBPLOT CENTER CONDITION | No errors at least 99% of the time 1t09 n/a 5)
MICROPLOT CENTER o .
CONDITION No errors at least 99% of the time 1t09 n/a 5
SUBPLOT SLOPE +/-10 % at least 90% of the time 000 to 155 percent 1
SUBPLOT ASPECT +/- 10 degrees at least 90% of the time 000 to 360 degrees 1
SNOW/WATER DEPTH +/- 0.5 ft at the time of measurement 0.0t09.9 feet 1
SUBPLOT/ MACROPLOT .
CONDITION LIST No errors at least 99% of the time 1000 to 9876 n/a 1
Boundary Data
SUBPLOT NUMBER No errors at least 99% of the time 1to 4 n/a 1
PLOT TYPE No errors at least 99% of the time 1t03 n/a 1
BOUNDARY CHANGE No errors at least 99% of the time Oto3 n/a 1
CONTRASTING CONDITION No errors at least 99% of the time 1t09 n/a 1
LEFT AZIMUTH +/- 5 degrees at least 90% of the time 001 to 360 degrees 3
CORNER AZIMUTH +/- 5 degrees at least 90% of the time 000 to 360 degrees 8
microplot: 01 to 07 (6.8 ft actual 3
limiting distance)
CORNER DISTANCE +-11t at least 90% of the time subplot: 01 to 24 feet
macroplot: 01 to 59 (58.9 ft actual
limiting distance)
RIGHT AZIMUTH +/- 5 degrees at least 90% of the time 001 to 360 degrees 3
Tree and Sapling Data
SUBPLOT NUMBER No errors at least 99% of the time 1t04 n/a 1
TREE RECORD NUMBER No errors at least 99% of the time 000, 001 to 999 n/a 1
CONDITION CLASS NUMBER No errors at least 99% of the time 1t09 n/a 1
AZIMUTH +/- 3 degrees at least 90% of the time 001 to 360 degrees 1
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Variable Name Tolerance MQO Values Units | Factor
microplot:+/- 0.2 ft 1
?lgg?glsgt:;\iogilefntnd microplot: 00.1 to 06.8
HORIZONTAL DISTANCE sEprot'. 1 bft at least 90% of the time subplot: 00.1 to 24.0 feet
subplot woodland
species: +/- 2.0 ft
PREVIOUS TREE STATUS No errors at least 95% of the time 1,2 n/a 5
PRESENT TREE STATUS No errors at least 95% of the time 0to3 n/a 5
1 to 4: valid for new trees on the plot 5
RECONCILE No errors at least 95% of the time 5 to 9: valid for remeasured trees that | n/a
no longer qualify as tally
STANDING DEAD No errors At least 99% of the time 0,1 n/a 1
at least 99% of the time for 2
SPECIES No errors genus Appendix 3 nla
at least 95% of the time for
species
+/- 0.1 inch per 20.0 inch
increment of measured
diameter on all live trees
and dead trees with Saplings &
DECAY CLASS =1, 2 snags = 1,
DIAMETER i‘;’;&'gﬁ&‘;ﬁ;g;’i;ggh at least 95% of the time 001.0 to 999.9 inches pole &
diameter on dead trees sawtimber
with DECAY CLASS = 3, =5
4,5
For woodland species:
+/- 0.2 inch per stem
DRC STEM DIAMETER +/- 0.2 inch per stem at least 95% of the time 001.0 t0 999.9 inch 5
DRC STEM STATUS No errors at least 95% of the time 1,2 n/a 1
CURRENT NUMBER OF STEMS No errors at least 90% of the time 1t0 99 n/a 1
DIAMETER CHECK No errors at least 99% of the time Oto2 n/a 1
ROTTEN / MISSING CULL +/- 10% at least 90% of the time 00 to 99 percent 2
Saplings &
snags = 1,
TOTAL LENGTH +/- 10% of true length at least 90% of the time 005 to 400 feet pole &
sawtimber
=5
Saplings &
snags = 1,
ACTUAL LENGTH +/- 10% of true length at least 90% of the time 005 to 400 feet pole &
sawtimber
=5
LENGTH METHOD No errors at least 99% of the time 1t03 n/a 1
CROWN CLASS No errors at least 85% of the time 1t05 n/a 2
COMPACTED CROWN RATIO +/- 10% at least 80% of the time 00 to 99 percent 1
CAUSE OF DEATH No errors at least 80% of the time 10 to 80 n/a 1
+/- lyear for 5-year 1
MORTALITY YEAR 3_652‘%;‘?'5 ‘%Cr'isk_)_year at least 70% of the time 1995 or higher year
measure. cycles
DECAY CLASS +/- 1 class at least 90% of the time 1to5 class 1
k/II?E’\/l-\%LI—FLgag\Iﬁ’\g%TIEF? +/- 0.2 ft at least 90% of the time 00.1to0 15.0 feet i
TREE NOTES n/a n/a English, alpha-numeric n/a n/a
ENTRY NUMBER No errors At least 99% of the time 001 to 999 n/a
TREE CLASS No errors At least 90% of the time 2,3,4 n/a
Seedling Data
SUBPLOT NUMBER No errors at least 99% of the time 1to 4 n/a 1
at least 90% of the time for 1
SPECIES No errors genus Appendix 3 n/a
at least 85% of the time for
species
CONDITION CLASS NUMBER No errors at least 99% of the time 1-9 n/a 1
No errors for 5 or less per 1
SEEDLING COUNT species at least 90% of the time 001-999 number

+/- 20% over a count of 5
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Variable Name | Tolerance MQO Values | Units | Factor
Site Tree Information
CONDITION CLASS LIST No errors at least 99% of the time 1 to 9 or 10000 to 98765 n/a 1
at least 99% of the time for 1
SPECIES No errors genus ) Appendix 3 nia
at least 95% of the time for
species
+/- 0.1 inch per 20 inches 1
DIAMETER of diameter on trees with | at least 95% of the time 001.0 t0 999.9 inches
a measured diameter
SITE TREE LENGTH +/- 10% of true length at least 90% of the time 005 to 999 feet 1
TREE AGE AT DIAMETER +/- 5 years at least 95% of the time 001 to 999 year 1
SITE TREE NOTES n/a n/a English, alpha-numeric n/a 1to
SUBPLOT NUMBER No errors at least 99% of the time lto 4 n/a 1
AZIMUTH +/- 10 degrees at least 90% of the time 001 to 360 degrees 1
HORIZONTAL DISTANCE +/-5 ft at least 90% of the time 000.1 to 200.0 feet 1
SITE CLASS +/- 1 class At least 99% of the time 0-7 n/a 1
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SUPPLEMENT C: DATA RECORDER INSTRUCTIONS
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The current Data Recorder in use in the field is the Hammer Head P-233. It is a Windows 95, ruggedized lap top
computer with a Pen Based interface. We run several specialized programs that allow the field personnel to

collect and transmit data. The units are built around a 233 MHz Intel Pentium processor.

Hammer Head specifications:
minimum of 32 MB of main memory
minimum of 3 GB of hard drive space

two PCMCIA slots — one of which we use for a modem
one infrared port

pen services software

9.5” 640x480 backlit transflective monochrome LCD display
one extra battery

-~

-

/

|

HAMMERHEAD ¢

7~

T Backlight Control Sensor

Battery Status Charge Status  Hard Disk
Indicator Indicator Drive Indicator
)
N I —
{ aaTuu = T} e ppelig

N

FRONTVIEW

The front panel features include:

A battery status indicator which uses five LED’s and operates like a fuel gauge showing the status of the battery

charge.

A charge status indicator which is lit whenever external power is supplied. It blinks slowly when the battery is
charging and remains on steady when the battery is fully charged.

A hard drive indicator which flashes as the hard drive is accessed.

A backlight control sensor which automatically turns the backlight off in bright light to save battery power.
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On the right side:

The on/off switch. It is a rubber covered push switch, when pressed once turns the
machine on. On/Off switch:

When pressed again it will power the machine down automatically following proper

Windows shutdown procedures. TN

& -
This switch can also be used to bring the system out of sleep mode by pressing it one @ L€— OOt Suiiteh
time. .

®

If the machine locks up, the on/off switch can be held in for 10-15 seconds and the
machine will do hard shutdown of the machine. This should only be done when @
normal shutdown procedures will not work.

The newer machines come with an external power port for charging and operating the
machine from another power source.
@' "— AC.Connector
L.I:__/
On the left side: RIGHT SIDE
VIEW

A cover for the PCMCIA slots encases a waterproof RJ11 connector for a standard

phone line. This is the connection used to dial into the Starkville system to download county data and transmit
field data.

On the back side:

The machine has a female docking connector. It is used to attach a port replicator. This is where all external
devices are connected.

There is a small transparent port that is the infrared sensor window.

The battery hatch is also located on the rear and has a sliding cover. The battery compartment is sealed to
prevent water from entering the machine even if the hatch is off.

e —

_ _ Infrared Sensor
Rear Guide Pin Holes Window

/

CE Female
gﬁ*—a Docking
S

Connector

Optional Dockable
Antenna

Battery Hatch

N /
Rear View

Batteries and Charging Procedures:

The red LED’s on the front panel indicate the power status of the battery. At full charge all five indicators will be
lit. As battery power decreases the lights will turn off from right to left.
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The last indicator will begin to flash when approximately three to five minutes of battery power remain. There is
also a warning screen that will appear prompting you to change the battery.

If the battery is allowed to completely fail there could be loss of data and the machine may require scan disk to
be run before it will reboot. This is a problem in the field as it requires a keyboard to initiate scandisk.

Under normal operation the batteries will last approximately four hours if power management features are
turned on. Battery life is also dependent on temperature. The batteries are NOT hot swappable! You MUST shut
the machine down before removing the battery!

For the P-233 models the battery indicator light will not reinitialize when a new battery is installed. You must run
the reset gas gauge tool once the machine is brought back up. The HH3 models will recognize the fresh battery
and reinitialize on its own.

The battery status indicators are based on time of usage and depend on the new battery being fully charged to
give an accurate reading. Each unit comes with a power supply that will power the unit and also charge the
battery. It is marked with Walkabout Computer’s logo.

Each unit also comes with an external charger that will charge two batteries. It charges one at a time and has a
light for each battery that turns green when the batteries have a full charge. This unit is made by SPAN and the
power supply is also marked with their name. DO NOT plug the SPAN power supply into the Hammer Head — it
will fit, but IT WILL DAMAGE THE MACHINE!!! PLEASE BE CAREFUL. Only use the SPAN power supply with
the SPAN external battery charger!!!!

Port replicator:

All external devices supplied with the unit (Zip drive, printer, charger, keyboard...) are connected by means of
the port replicator. The port replicator also serves as a stand for the machine when used on a desk. It uses two
thumb screws to attach it to the machine. It attaches directly to the female docking connector on the back of the
unit.

Pen:

The pen is attached to the case with a tether and is the primary input device for the machine. The pen functions
like a two-button mouse. There are two switches, one in the tip and a pink button on the side. Regular left
mouse operations are done by simply tapping or double tapping the pen to the screen as you would click a
mouse. Right mouse functions are accomplished by holding down the pink button on the side of the pen and
tapping the screen. The pen requires some getting used to, but once familiar it works quite well.

The small plastic tip in the pen is replaceable and several tips are included with the unit as well as a circular
metal band that is used to remove the tip. Simply pull the old tip out and gently push the new one in. The pen is
not totally waterproof. It will tolerate rain, but not immersion. If the pen gets too wet it will start to act erratically.
If this happens you can remove the plastic tip and sling the pen to get most of the water out. This will usually
get you through the day and with the tip out it will dry out overnight. There are no batteries in the pen and, other
than the tip, it is not made to come apart.

Temperatures:

The units will operate in temperatures from slightly below freezing to quite high temperatures. Do NOT leave the
units in the vehicle overnight when the temps are low and expect it to boot in the morning. The machine will
have to warm up before the hard drive will spin up and the display can work! Battery life is also shorter in colder
weather.

If left face up in direct sunlight in high temps the display may turn dark and be difficult to read. This condition will
go away when the unit cools down. This is especially bad if left on the dash of a hot vehicle in the summer.

Zip Drive:
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Each unit comes with a Zip drive for storing backup data. The zip drive attaches to the port replicator with a
parallel or USB cable depending on the PDR and zip drive. The cable and drive are marked as to how they
attach. The zip drive comes with a power supply that is marked ZIP also. Use it only with the Zip drive.

If using a parallel cable attach the Zip drive before starting the machine. If the machine is already on before the
Zip drive is attached you will have to reboot the machine for it to recognize the drive.

There are two disks sent out with each unit and a tools disk. It is recommended that you alternate your backups
between the two disks. The Tools disk cannot be used to write backups to.

If a disk ever becomes stuck in the drive there is a small hole in the back of the drive that you can insert a
straightened out paper clip and eject the disk. Do NOT try to pry it out or physically pull it out, this will damage
the drive!

Emergency Disk Eject
(use only when power is disconnected)

Zip Data Connector

Printer Pass-Through Connector —

NEVER insert a 3 1/2 “ floppy disk into the Zip drive! It will damage the drive.

Amber Activity Light

(Flashes when drive is transferring data or when a disk is inserted or ejected)

Green Power Light
(Glows when power is connected to the Zip drive)

Disk Eject
Button

Printer:

Each unit comes with a HP deskjet 340 or deskjet 350 portable printer. These come with a battery, charger and
infrared adaptor. As before, the charger is marked with HP’s logo and is to be used only with the printer.

The printer can be attached to the port replicator with a parallel cable or be run through zip drive as long as the
Zip drive is powered. This way both can be used.

You can also print via the infrared port on the back of the Hammer Head. The printer comes with an infrared
adaptor that plugs into the same port as a cable. The infrared adaptor has a range of about three feet and must
have a clear path between the port on the machine and the port on the adaptor. On the task bar at the bottom
right hand corner of the screen on the Hammer Head there is a small dish shaped symbol that indicates the
infrared port on the hammerhead. When the unit and the printer are aligned there will be two of these symbols
shown connected. The port on the adaptor swivels to make it easier to get them to align. You may choose
which printer you want to use (either the hpdeskjet340 (infrared) or cable printer) by using the dropdown menu
on the print screen.

The paper feeder on the back of the printer will hold around thirty sheets. The printers have instructions printed
on the inside of the front door and on the back for operation and assembly. The part number for the print
cartridge is also listed there. The print cartridges are normally available at Wal-Mart and most office supply
stores.
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Handwriting Recognition:

The handwriting recognition system can be used in almost all programs. It can be tailored to personal
preferences by clicking on the Handwriter Settings icon in the control panel. You can set the machine for right
or left hand writing and for the way you make most characters. However, most people use the drop down
keypad function for data entry instead of writing by hand.

For additional information you can also refer to Walkabout’s users guide.

For more specific questions or problems you can contact:

Haimes Critz  662/338/3118
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14.0 INTRODUCTION

Down woody materials (DWM) are an important component of forest ecosystems across the country.
DWM is dead material on the ground in various stages of decay. Wildlife biologists, ecologists,
mycologists, foresters, and fuels specialists are some of the people interested in DWM because it helps
describe the:

e Quality and status of wildlife habitats.

e  Structural diversity within a forest.

e Fuel loading and fire behavior.

e Carbon sequestration — the amount of carbon tied up in dead wood.

e Storage and cycling of nutrients and water — important for site productivity.

Down woody components and fuels estimated by the FIA program are: coarse woody, fine woody, litter,
herb/shrubs, slash, duff, and fuelbed depth. Any crew member can learn to collect down woody materials
data. If untrained members of the crew are available to help, they can locate, measure, and flag transect
lines and record the condition class information for the transect segments.

DWM is only sampled in accessible forest conditions intersected by the transect. If a transect crosses a
nonforest condition, the boundaries of the condition are recorded (see section 14.3) but no DWM or fuels
measurements are taken along this portion of the transect. The majority of DWM in the inventory is
sampled using the line intersect sampling method (also called planar intercept method). In this method,
transects are established, and individual pieces of CWD or FWD are tallied if the central axis of the piece
is intersected by the plane of the transect. In addition, each piece must meet specified dimensions and
other criteria before being selected for tally. Special procedures apply when a CWD piece lays across a
condition class boundary (section 14.2). Transects will always be used to sample FWD. Transects will be
used to sample CWD when crews are able to see and measure individual pieces.

The line intersect method is not practical for sampling CWD when it is part of machine-piled windrows or
slash piles, or part of log "jumbles" at the bottom of steep-sided ravines. In these situations, individual
pieces are impractical to tally separately and are labeled as “residue piles”. A different sampling method is
used to tally and measure CWD residue piles (see section 14.8, Sampling Residue Piles).

Note: This indicator is CORE OPTIONAL on all phase 2 plots.

14.1 DEFINITION OF DOWN WOODY MATERIALS

CWD - In this inventory, CWD includes downed, dead tree and shrub boles, large limbs, and other woody
pieces that are severed from their original source of growth and on the ground. CWD also includes dead
trees (either self-supported by roots, severed from roots, or uprooted) that are leaning > 45 degrees from
vertical. Also included are non-machine processed round wood such as fence posts and cabin logs. For
multi-stemmed woodland trees such as juniper, only tally stems that are dead, detached, and on the
ground; or dead and leaning > 45 degrees from vertical.

CWD does not include:

Woody pieces < 3.0 inches in diameter at the point of intersection with the transect.

Dead trees leaning 0 to 45 degrees from vertical.

Dead shrubs, self-supported by their roots.

Trees showing any sign of life.

Stumps that are rooted in the ground (i.e., not uprooted).

Dead foliage, bark or other non-woody pieces that are not an integral part of a bole or limb. (Bark
attached to a portion of a piece is an integral part).

7. Roots or main bole below the root collar.

oukrwpnrE

FWD - In this inventory, FWD includes downed, dead branches, twigs, and small tree or shrub boles that
are not attached to a living or standing dead source. FWD can be connected to a larger branch, as long
as this branch is on the ground and not connected to a standing dead or live tree. Only the woody
branches, twigs, and fragments that intersect the transect are counted. FWD can be connected to a down,
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dead tree bole or down, dead shrub. FWD can be twigs from shrubs and vines. FWD must be no higher
than 6 feet above the ground to be counted.

FWD does not include:
1) Woody pieces > 3.0 inches in diameter at the point of intersection with the transect.
2) Dead branches connected to a live tree or shrub; or to a standing dead tree or dead shrub.
3) Dead foliage (i.e., pine or fir needles, or leaf petioles).
4) Bark fragments or other non-woody pieces that are not an integral part of a branch, twig, or small bole.
5) Small pieces of decomposed wood (i.e., chunks of cubical rot)

14.2 LOCATING AND ESTABLISHING LINE TRANSECTS

Transects are established on each subplot if the subplot center is accessible (i.e., not census water,
access denied, or hazardous), and there is at least one forest land condition class mapped within the 24.0-
foot radius subplot (CONDITION CLASS STATUS = 1). Transects begin at the subplot center and extend
24.0 feet to the edge of the subplot. The location of condition class boundaries are recorded along the
transect. It is extremely important to lay out the transect in a straight line to avoid biasing the selection of
pieces and to allow the remeasurement of transect lines and tally pieces for future change detection.

Transect lines should be marked with a pin or small piece of flagging at the end of the line (24.0 feet,
horizontal distance) to help the QA staff identify the path of the transect during the check-plot procedure.
Because the tolerance for the transect azimuth is +/- 2 degrees, the line might have been laid down in a
slightly different direction from the check-plot crew. This could affect the location of diameter
measurements for CWD pieces as well as identifying whether a CWD piece is a valid tally piece. It is also
helpful to mark the point where the FWD transect begins (14 feet, slope distance).

14.2.1 CWD transects

Three transects are established that originate at the subplot center and extend out 24.0 feet horizontal
distance (the radius of the subplot) at azimuths of 30, 150, 270 degrees (Figure 14-1). This transect
configuration was chosen to avoid sampling bias on sloped land, where it is possible that CWD may be
oriented in one direction. This configuration of transects should pick up CWD logs that are lying parallel to
the slope, perpendicular to the slope, and across slope.

14.2.2 FWD transects

One transect is established on each subplot, along the 150 degree azimuth. FWD is tallied within 3 size
classes. Because FWD is generally present in higher densities, a shorter transect will pick up an
acceptable amount of tally. The transect begins at 14 feet (slope distance) from the subplot center and
extends out either 6 or 10 feet (slope distance) depending on the FWD size class, as follows:

Transect length | Transect location
Category of FWD Size Class Diameter range | (slope distance) | (slope distance)
Small FWD 1 0in to 0.24in 6 feet 14 to 20 feet
Medium FWD 2 0.25in to 0.9in | 6 feet 14 to 20 feet
Large FWD 3 1.0in to 2.9in 10 feet 14 to 24 feet

Note that the FWD transects are slope distance not horizontal distance. The formulas used to estimate
biomass from the data contain an adjustment for slope. It is helpful to have a size gauge available until
your eye is ‘trained’ to recognize the 3 size classes. Examples include a plastic or cardboard card with 3
notches cut for each size class, or a set of 3 dowels representing each size class.
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14.3 TRANSECT LINE SEGMENTING

Transect lines are segmented to determine the length of transect that occurs within each mapped
condition class intersecting the line. A segment is a length of transect that is in one condition. Segments
are identified by recording the BEGINNING DISTANCE and ENDING DISTANCE of the slope from subplot
center out to the end of the subplot. In the office, the segmenting data will be combined with CWD
distances to determine which condition class each piece falls in (condition classes are not assigned to
CWD pieces in the field). If more than one condition is found on the FWD transects, the segmenting
information recorded here will provide the length of transect in each condition.

Starting at the subplot center and working towards the fixed radius plot boundary, each segment of
transect line in a different condition class is delineated and recorded as a separate record. On each
record, the BEGINNING DISTANCE and ENDING DISTANCE of the slope are recorded for each condition
class encountered. The first record for each transect will have a BEGINNING DISTANCE of 0 feet. If only
one condition class occurs on the transect line, only one segment is recorded. The transect must extend a
total of 24.0 feet horizontal distance. If the entire 24.0-foot subplot is nonforest, enter codes for SUBPLOT
NUMBER, TRANSECT, CONDITION CLASS NUMBER, followed by zeros in the remaining fields.

On subplots where a transect intersects a boundary between condition classes, the transect continues
across the boundary into the adjacent class (Figure 14-2). Although DWM is only sampled in accessible
forest conditions, all CONDITION CLASS BOUNDARIES (BEGINNING DISTANCE and ENDING
DISTANCE) are recorded on each transect.

Individual pieces of DWM intersected by a transect are tallied or counted if they meet the tally rules for
CWD or FWD specified in the sections that follow. It is expected that the majority of FWD transects will be
in one condition, but if the condition class changes along the transect, a count is recorded for each
condition. Again, the segmenting data recorded here will identify which condition class is associated with
each count.

..... Hardwood ... Old growth
Clearcut " forest e
saplings - TP
Second .
growth -~ Cropland Old growth

Figure 14-2. Transects are installed across condition class boundaries.

14.3.1 SUBPLOT NUMBER
Record the code indicating the subplot center from which the transect originates.

When collected: All tally segments
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values: 1to 4
1 Center subplot
2 North subplot
3 Southeast subplot
4 Southwest subplot
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14.3.2 TRANSECT
Record the code indicating the transect on which a condition class is being delineated. The three
transects used are 30 degrees, 150 degrees, and 270 degrees. These transects, when being
installed, have a tolerance of +/- 2 degrees.

When Collected: All tally segments

Field width: 3 digits

Tolerance: No errors

MQO: At least 99% of the time

Values:
030 Transect extends 30 degrees from subplot center
150 Transect extends 150 degrees from subplot center
270 Transect extends 270 degrees from subplot center

14.3.3 CONDITION CLASS NUMBER
Record the code indicating the number of the condition class for the transect segment. Use the same
code assigned to the condition class on the subplot or elsewhere on the plot. The first segment
recorded for each transect will have the same CONDITION CLASS NUMBER as assigned to the
subplot center.

When collected: All tally segments
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values: 1to9

14.3.4 BEGINNING DISTANCE
Record the location (using slope distance) on the transect line where the transect intersects the
boundary with the adjacent condition class nearer to the subplot center. The first record for each
transect will have a BEGINNING DISTANCE of 00.0 ft. Each subsequent record will have a
BEGINNING DISTANCE equal to the ENDING DISTANCE of the previous record. Measure to the
nearest 0.1 ft.

When collected: All tally segments
Field width: 3 digits

Tolerance: +/- 1.0 ft

MQO: At least 95% of the time
Values: 00.0 to 99.9

14.3.5 SLOPE PERCENT
Record the code indicating the average slope percent along the transect within the condition class
being segmented. When only one condition class is present on a transect, slope percent is the
average slope percent along the entire transect. Measure to the nearest 5%.

When collected: All tally segments
Field width: 3 digits

Tolerance: +/- 10%

MQO: At least 90% of the time
Values: 005 to 155

14.3.6 ENDING DISTANCE
Record the location (using slope distance) on the transect line where the transect exits the condition
class being delineated and intersects the boundary with a different condition class further away from
the subplot center. If no other condition classes are encountered, record the location (using slope
distance) of the end of the transect line. Measure to the nearest 0.1 foot.
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When collected: All tally segments
Field width: 3 digits

Tolerance: +/- 1.0 ft

MQO: At least 95% of the time
Values: 00.1to 99.9

14.4 SAMPLING METHODS FOR COARSE WOODY DEBRIS (CWD)

14.4.1 Tally Rules for Coarse Woody Debris (CWD)

1. Coarse woody debris (CWD) is sampled in accessible forest land conditions only.
Tally a piece if its central longitudinal axis intersects the transect, and the condition class is accessible
forest land at the point of intersection (Figure 14-3). The entire piece is assigned to this condition.

Condition class 1 <&— Transect
(accessible forest land) line

Central
longitudinal
axis

-
-
-
-

Point of
intersection

Figure 14-3. Tally rules for CWD.

2. Tally dead trees and tall stumps that are leaning > 45 degrees from vertical. Do not tally live trees or
standing dead trees and stumps that are still upright and leaning < 45 degrees from vertical. Follow
the same rules for down trees as outlined in section 5.0 ‘Tree and Sapling Data’ from the P2 field
guide. Most CWD will be laying on the ground.

3. The minimum length of any tally piece is 3.0 feet. When CWD pieces are close to 3 feet total length
measure the length to the nearest 0.1 foot to determine if it is >3.0 feet. CWD TOTAL LENGTH
(14.4.3.7) is the length of the piece that lies between the piece's recorded DIAMETER AT THE SMALL
END AND DIAMETER AT THE LARGE END (14.4.3.6.2 & 14.4.3.6.3),

4. Decay class of the piece determines whether or not the piece is tallied (see section 14.4.3.4).

Decay
classes
1-4

Diameter is > 3" for at least 3.0".
Tally if intersected by the transect
in this segment.

For decay classes 1 to 4: tally a piece ifitis > 3.0 inches in
diameter at the point of intersection with the transect. The
piece must be > 3.0 feet in length and > 3.0 inches or more
in diameter along that length. If the intersect diameter is
close to 3.0 inches, measure the diameter to the nearest 0.1
inch to determine if the piece qualifies (Figure 14-4).

For decay class 5: tally a piece if it is > 5.0 inches in
diameter at the point of intersection and > 5.0 inches high
from the ground. The piece must be > 3.0 feet in length and
> 5.0 inches or more in diameter along that length. The

reason for treating decay class 5 pieces differently is
because they are difficult to identify, especially when heavily
decomposed. Only pieces that still have some shape and
log form are tallied—humps of decomposed wood that are
becoming part of the duff layer are not tallied.

Diameter is < 3”
Do not tally (as CWD) if intersected
by the transect in this segment.

Figure 14-4. CWD tally rules for decay
classes 1-4.
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Tally pieces created by natural causes (examples: natural breakage or uprooting) or by human
activities such as cutting only if not systematically machine-piled. Do not record pieces that are part of
machine-piled slash piles or windrows, or that are part of a log "jumble" at the bottom of a steep-sided
ravine in which individual pieces are impractical to tally separately. Instead, sample these piles
according to instructions in section 14.8 ‘Sampling Residue Piles’. A slash pile or windrow consists of
broken logs, limbs, and other vegetative debris.

Tally a piece only if the point of intersection occurs above the ground. If one end of a piece is buried
in the litter, duff, or mineral soil, the piece ends at the point where it is no longer visible. Measure the
diameter and length at this point.

If the central longitudinal axis of a piece is intersected more than once on a transect line or if it is
intersected by two transect lines, tally the piece each time it is intersected (uncommon situation, see
Figure 14-5).

Tally piece twice

Tally piece twice

Points of intersection

Figure 14-5. CWD tally rules: intersections.

Tally a piece only once if the subplot center falls directly on the central longitudinal axis of the piece.
Tally the piece on the 30 degree transect and record the CWD Distance as 001.

If a piece is fractured across its diameter or length, and would pull apart at the fracture if pulled from
either end or sides, treat it as two separate pieces. If judged that it would not pull apart, tally as one
piece. Tally only the piece intersected by the transect line.

Do not tally a piece if it intersects the transect on the root side of the root collar. Do not tally roots.

When the transect crosses a forked down tree bole or large branch connected to a down tree, tally
each qualifying piece separately. To be tallied, each individual piece must meet the minimum
diameter and length requirements.

In the case of forked trees, consider the "main bole" to be the piece with the largest diameter at the
fork. Variables for this fork such as TOTAL LENGTH and DECAY CLASS should pertain to the entire
main bole. For smaller forks or branches connected to a main bole (even if the main bole is not a tally
piece), variables pertain only to that portion of the piece up to the point where it attaches to the main
bole (see Figure 14-6).

If a transect intersects a honforest condition (e.g., a road), no CWD is tallied.
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Large branch tallied

N

as one piece
SMALL-END
DIAMETER = 3"
Main bole
Total length \ < (not tallied)
LARGE-END %

IDIAMETER = 15"§

CWD Total-length

of second fork Larger diameter fork

/ . is considered the

Z main bole

LARGE-END DIAMETER
at fork = 10"

Each fork is tallied
as a separate piece

CWD Total length

LARGE-END
DIAMETER = 20" | &&——— Transect line

Figure 14-6. CWD tally rules for forked trees.

14.4.2 Marking CWD

Marking CWD is optional. Marked CWD is an aid to future crews returning to the plot for a QA check or to
remeasure the plot at the next remeasurement period. Nails can be used to mark the location of the point
of intersection, if the piece is in decay class 1, 2, or 3. Position the nail on top of the piece, and if possible,
drive the nail into the piece so that about 1 inch of the nail is left exposed. Stop driving the nail if the next
blow means breaking the piece or seriously disturbing the location of the piece. Please see section 14.3
Transect Line Segmenting, for information on the required marking of the transect line.

14.4.3 Recording Procedures for CWD

The tolerance for the total number of pieces (> 3 inches, transect diameter) tallied across all transects on
the plot is : +/- 2 piece or +/- 5%, whichever is greater for the plot. Note: always round up to a whole piece
count when using the 5% option.
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14.4.3.1 SUBPLOT NUMBER
Record the code indicating the number of the subplot center from which the transect originates.

When collected: All tally pieces
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values: 1to 4

Center subplot
North subplot
Southeast subplot
Southwest subplot

A WN P

14.4.3.2 TRANSECT
Record the code indicating the azimuth of the transect on which the piece is sampled.

When Collected: All tally pieces
Field width: 3 digits

Tolerance: No errors

MQO: At least 99% of the time
Values:

03  Transect extends 30 degrees from subplot center

0

15 Transect extends 150 degrees from subplot center
0

27  Transect extends 270 degrees from subplot center
0

14.4.3.3 CWD SLOPE DISTANCE
Record the code indicating the slope distance from the subplot center to the point where the transect
intersects the longitudinal center of the piece. If two or more pieces have the same slope distances,
record the top piece first. Measure and record to the nearest 0.1 feet. CWD SLOPE DISTANCE is an
important item because it will be used to assign the CWD piece to a condition class by comparing the
recorded distance to the piece with the recorded BEGINNING DISTANCE and ENDING DISTANCE to
the condition class boundary. CWD SLOPE DISTANCE is also used to locate the piece for QA and
remeasurement in future inventories.

When Collected: All tally pieces
Field width: 3 digits

Tolerance: +/- 1.0 ft

MQO: At least 90% of the time
Values: 00.1to 99.9

14.4.3.4 CWD DECAY CLASS
Record a 1-digit code indicating the decay class of the piece. Code the decay class which
predominates along the recorded CWD TOTAL LENGTH (14.4.3.7) of the piece. Use the guide below
to determine CWD DECAY CLASS.

When Collected: All tally pieces
Field width: 1 digit

Tolerance: +/- 1 class

MQO: At least 90% of the time
Values: See next page
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Values:
Decay Structural Texture of Color of Invading
Class Integrity Rotten Portions Wood Roots Branches and Twigs
1 Sound, freshly fallen, | Intact, no rot; conks | Original Absent If branches are present,
intact logs of stem decay color fine twigs are still
absent attached and have tight
bark
2 Sound Mostly intact; Original Absent If branches are present,
sapwood partly soft color many fine twigs are gone
(starting to decay) and remaining fine twigs
but can’t be pulled have peeling bark
apart by hand
3 Heartwood sound; piece | Hard, large pieces; | Reddish- | Sapwood only | Branch stubs will not pull
supports its own weight | sapwood can be brown or out
pulled apart by hand | original
or sapwood absent color
4 Heartwood rotten; piece | Soft, small blocky | Reddish or| Through-out Branch stubs pull out
does not support its own | pieces; a metal pin | light brown
weight, but maintains its | can be pushed into
shape heartwood
5 None, piece no longer | Soft; powdery when | Red-brown | Through-out Branch stubs and pitch
maintains its shape, it dry to dark pockets have usually
spreads out on ground brown rotted down

Note: CWD DECAY CLASS 5 pieces can be difficult to identify because they often blend into the duff and
litter layers. They must still resemble a log, therefore, the first tally rule is that they must be > 5.0 inches in
diameter, > 5.0 inches from the surface of the ground, and at least 3.0 feet long. Decomposed logs that

are slightly elevated ‘humps’ on the ground are not tallied.

CWD DECAY CLASS: The chart above was developed primarily for Douglas-fir in the Pacific Northwest.
At the present time, there are no other charts available to use to describe decay classes for other species
or locations. Concentrate on the structural integrity and texture when estimating a decay class for CWD

logs.

If a log is case hardened (hard, intact outer sapwood shell) but the heartwood is rotten, code this log as a
CWD DECAY CLASS 2 with a HOLLOW PIECE code of 1. CWD DECAY CLASS 1 should be reserved
for ‘freshly fallen’ logs that are completely intact (i.e., recent windfalls, or harvest).

14.4.3.5 SPECIES
Record the code indicating the species of the piece. Species codes are the same as those used in P2
(see Appendix 3 of the P2 field guide). Because CWD includes the tally of large shrub boles and
woody vines, enter a code of ‘0001’ for SPECIES if the tally piece is a shrub or vine.

Species identification may be uncertain for some pieces. The piece's bark (either attached or
sloughed and laying beside the piece), branching pattern (if the branches are still present), or
heartwood smell (particularly if cedars, Douglas-fir, or western hemlock) may provide clues. On
remeasurement plots, see what tree species were tallied in past inventories. One way to distinguish
hardwoods from softwoods is by the type of decay present. Hardwoods usually have a white or
grayish stringy rot, while softwoods usually have a reddish-brown blocky rot. If it is not possible to
identify the species, attempt to estimate if it is softwood or hardwood. Enter code 0299 for unknown
conifer or 0998 for unknown hardwood. If all else fails, enter the unknown SPECIES code (0999).

When Collected: CWD DECAY CLASS = 1to4

Field width: 4 digits
Tolerance: No errors

MQO: At least 80% of the time

Values: See species codes in Appendix 3 of the P2 field guide.
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14.4.3.6 Diameters

The diameter is most commonly measured by holding a tape above the log, at a position perpendicular to
the length (Figure 14-7). It is useful to carry a steel carpenters retracting tape to measure diameters.
Other methods include wrapping a tape around the bole if possible, holding a straight-edge ruler above the
piece, or using calipers.

DIAMETER MEASUREMENTS

Large-end diameter measured at

) - the point that best represents
Small-end diameter Small-end diameter measured the overall log volume. (before
tapers to 3" before the at the point before the log the wood crumbles and falls
end of log splinters or crumbles apart due to decay)

3.0 inch small-end 6.0 inch small-end 18.0 inch large-
diameter diameter end diameter

Figure 14-7. Diameter measurements

For pieces that are not round in cross-section because of missing chunks of wood or "settling" due to
decay, measure the diameter in two directions and take an average. Estimate the longest and shortest
axis of the cross-section ("A" and "B" in Figure 14-8), and enter the average in the diameter field. This
technique applies to intersect, small-end, and large-end diameters.

J/ y / SAMPLE

CROSS-SECTION PLANE
OF THE PIECE / /

/ /
; 7

DUFF / P / / /

Figure 14-8. Estimating the diameter of pieces that are not round in cross-section.

If the transect intersects the log at the decayed or splintered end (Figure 14-9) (i.e., the portion where we
do not consider it part of the log because it is falling apart), record the diameter at this location as the
intersect diameter, but record the large end and small end diameter according to our established rules
(i.e., at the points where they best represent the log volume). If the splintered end appears to be two
separate pieces (i.e., a major split located just at the end) — in this situation treat it as one log and take a
diameter around the end (take two measurements if it is odd shaped). Length would be measured
between the large and small end diameters.

(Transect) LARGE END DIAMETER
measured here

T =i~ SMALL END DIAMETER
measured here

Figure 14-9. Example of decayed end intersecting the transect
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14.4.3.6.1 DIAMETER AT POINT OF INTERSECTION
Record the code indicating the piece's diameter at the point where the transect intersects the
longitudinal center of the piece. If the diameter is close to 3 inches, measure the diameter to the
nearest 0.1 inch to determine if the piece is actually >3.0 inches and a valid tally piece. The diameter
is recorded to the nearest inch.

When Collected: All tally pieces

Field width: 3 digits

Tolerance: Pieces < 20.0 in diameter: +/- 3in
Pieces > 20.0 in diameter: +/- 20%

MQO: At least 90% of the time

Values: 003 to 200

14.4.3.6.2 DIAMETER AT THE SMALL END
Record the code indicating the diameter at the piece's small end. The diameter is recorded to the
nearest inch. The DIAMETER AT THE SMALL END occurs either at (1) the actual end of the piece, if
the end has a diameter > 3.0 inches, or (2) at the point where the piece tapers down to 3.0 inches in
diameter. If the end is splintered or decomposing (sloughing off), measure the diameter at the point
where it best represents the overall log volume. Use the same measuring procedures described in
14.4.3.6.1 (see Figure 14-7).

When Collected: CWD DECAY CLASS = 1to4

Field width: 3 digits

Tolerance Pieces < 20.0 in diameter: +/- 2in
Pieces > 20.0 in diameter: +/- 10%

MQO: At least 90% of the time

Values: 003 to 200

14.4.3.6.3 DIAMETER AT THE LARGE END
Record the code indicating the diameter at the piece's large end. The diameter is recorded to the
nearest inch. The large end will occur either at a broken or sawn end, at a fracture, or at the root
collar. If the end is splintered or decomposing (sloughing off), measure the diameter at the point
where it best represents the overall log volume. Use the same measuring procedures used for
14.4.3.6.1.
When Collected: CWD DECAY CLASS = 1to4
Field width: 3 digits
Tolerance: Pieces < 20.0 in diameter: +/- 2 in
Pieces > 20.0 in diameter: +/- 15%
MQO: At least 90% of the time
Values: 003 to 200

14.4.3.7 CWD TOTAL LENGTH
Record the code indicating the total length of the piece. CWD TOTAL LENGTH is the length of the
piece that lies between the piece's recorded DIAMETER AT THE SMALL END AND DIAMETER AT
THE LARGE END (14.4.3.6.2 & 14.4.3.6.3). For DECAY CLASS =5, DIAMETER AT THE SMALL
END AND DIAMETER AT THE LARGE END are not recorded for a log, therefore the length is
measured between the two physical ends of the log. For curved logs, measure along the curve. The
minimum log length is 3.0 feet before it is a valid tally log. When the length is close to 3.0 feet,
measure the length to determine if the piece is actually >3.0 feet. CWD TOTAL LENGTH is recorded

to the nearest foot.

When Collected: All tally pieces
Field width: 3 digits

Tolerance: +/-20%

MQO: At least 90% of the time
Values: 003 to 250
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14.4.3.8 IS THE PIECE HOLLOW?
Record the code indicating whether or not the piece is hollow (see Figure 14-10).

The entrance is the first point on the
piece with wood all around the cavity

The diameter at the entrance of the
cavity must be > % of the total
diameter of the loa at that point

\/\H Length of cavit t be > 2 feet,
ength of cavity must be > 2 fee

before it is classified as a hollow log.

Figure 14-10. Determining if the piece is hollow.

When Collected: CWD DECAY CLASS=1t04
Field width: 1 digit

Tolerance: No errors

MQO: At least 90% of the time

Values:

Y A piece is considered hollow if a cavity extends at least 2 feet along the central longitudinal
axis of the piece, and the diameter of the entrance to the cavity is at least 1/4 of the
diameter of the piece where the entrance occurs. The entrance occurs at the point where
the circumference of the cavity is whole -- the point where wood is present completely
around the circumference of the cavity. The length of the cavity begins at this point.

N Does not meet criteria for being a hollow log

14.4.3.9 CWD HISTORY
Record the code that indicates whether or not the piece of CWD is on the ground as a result of
harvesting operations or as a result of natural circumstances. One objective of this item is to identify
those pieces that are considered logging residue. If the piece appears to have fallen to the ground as
a result of natural causes such as decomposition or windfall, enter a code of 1. This category would
include blown out tops, snapped off boles, wind-fallen trees on clearcut edges, and trees that
basically collapsed and fell over due to decomposition.

If the piece is on the ground as a result of recent (since last annual remeasurement; if the plot is new,
the time between the panel remeasurements) harvesting activity, either because the tree was cut
down with a chainsaw (or other device) or pushed over by harvesting equipment (bulldozer), enter a
code of 2. A code of 2 would be considered logging residue (usually you are in the middle of a recent
clearcut).

If the piece is on the ground as a result of older (more than 15 years) harvesting activity, enter a code
of 3. This would be a situation where you tally an old decomposing log that has a sawn end — if it
appears that the log was cut and left on site, then enter a code of “3".

If a piece is on the ground as a result of incidental harvest (such as a standing tree was cut for
firewood or small clearing), enter a code of “4”. Incidental harvest involves a few trees and is not a
part of a major organized harvesting operation.

If the crew cannot decide the history of the CWD log, classify it as “unknown”, and give it a code of “5”.
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When Collected: CWD DECAY CLASS=1t04
Field width: 1 digit

Tolerance: No errors

MQO: At least 90% of the time

Values:
1 CWD piece is on the ground as a result of natural causes
2 CWD piece is on the ground as a result of major recent harvest activity (<= 15 yrs old)
3 CWD piece is on the ground as a result of older harvest activity (> 15 yrs old)
4 CWD piece is on the ground as a result of an incidental harvest (such as firewood cutting)
5 Exact Reason Unknown

14.5 SAMPLING METHODS FOR FINE WOODY DEBRIS (FWD)

1.

Fine Woody Debris (FWD) is sampled in accessible forest land conditions. The length of FWD
transects are measured in slope distance--no correction is applied to obtain a horizontal distance.
The FWD transects start at 14.0 feet slope distance and extend for 6.0 or 10.0 feet slope distance.
Estimates of FWD biomass calculated in the office, will include a slope correction factor obtained
from the transect segmenting data on the subplot.

Only sample FWD that intersects a plane from the ground to a height of 6 feet.

FWD is sampled in three size classes, on the 150 degree azimuth transect. Two of the FWD size
classes (0.01 to 0.24 inches and 0.25 to 0.9 inches) are counted on a 6-foot transect, from 14 to
20 feet. Pieces in the third size class (1.0 to 2.9 inches) are counted on a 10-foot transect, from 14
to 24 feet (see section 14.2 for details on transects). These transects overlap. Note: individual
diameters are not recorded for FWD.

Count a piece of FWD if it intersects the transect, and the condition class is accessible forest land
at the point of intersection. Only count a piece if the twig, branch, wood fragment, or shrub/tree
bole are woody. Do not count pine or fir needles or non-woody parts of a tree or shrub.

Accumulate the number of pieces counted within each size class and enter the total count on one
record for the subplot (unless there are >1 condition classes). If there is no tally on a transect,
enter zeros for the count.

Accurate counts of FWD can be conducted efficiently up to about 50 pieces for small and medium
size classes, and up to 20 pieces for the large size class. After that, crews can begin estimating
counts in a systematic fashion. Transects that fall on very dense FWD where counting is nearly
impossible, can be subsampled and calculated. For example, an accurate count can be
conducted on a 2.0-foot section of the transect and then multiplied by 3 to provide an estimate for
the 6 foot transect, as long as the crew feels that the remaining transect has a similar density of
FWD pieces.

If a transect intersects a large pile of material such as a wood rat’s nest or a recently fallen tree
(with many attached fine branches), crews should estimate a count based on #6 above, but also
enter a code indicating that this is an unusual situation (see section 14.5.6).

If rocks, logs, or other obstructions are present along the transect (14- to 24-foot section) include
any FWD that is present on top of these obstructions in the respective FWD counts. If the
obstructions are so large (huge boulder) that the top surface cannot be seen, assume the count is
zero in this area, and continue counting if there is transect line beyond the boulder.

If a residue pile intersects the FWD transect at any point along the 14- to 24-foot section, do not
measure FWD on this transect. It is too subjective determining exact boundaries of the pile, and
how they relate to the exact point on the transect line. To identify this situation, code 1 in
RESIDUE PILE ON TRANSECT which indicates that a residue pile has intersected the transect
line.
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10. If a transect crosses a condition class boundary, record the CONDITION CLASS NUMBER and
enter a count for each condition on separate records. Transect lengths within each condition class
will be obtained from the transect segmenting data entered for the subplot.

14.5.1 SUBPLOT NUMBER
Record the code indicating the subplot center from which the transect originates.

When collected: All tally segments
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values: 1to 4
1 Center subplot
2 North subplot
3 Southeast subplot
4 Southwest subplot

14.5.2 CONDITION CLASS NUMBER
Record the code indicating the number of the condition class that pertains to the FWD count.

When collected: All tally segments
Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time
Values: 1to9

14.5.3 SMALL FWD COUNT
Record the number of pieces counted in this size class (0.01 to 0.24-inch diameter) along the transect
segment. An accurate count should be conducted up to 50 pieces. If the count exceeds 50, the
transect can be subsampled to estimate a total count for the transect segment (see 14.5, #6)

When collected: On the 150 degree transect in CONDITION CLASS STATUS =1
Field width: 3 digits
Tolerance:0 to 50 = +/- 20% of the total count for the transect
51 to 100 = +/- 25% of the total count for the transect
100 + = +/- 50% of the total count for the transect
MQO: At least 90% of the time
Values: 000 to 999

14.5.4 MEDIUM FWD COUNT
Record the number of pieces counted in this size class (0.25 to 0.9-inch diameter) along the transect
segment. An accurate count should be conducted up to 50 pieces. If the count exceeds 50, the
transect can be subsampled to estimate a total count for the transect segment (see 14.5, #6)

When collected: On the 150 degree transect in CONDITION CLASS STATUS =1
Field width: 3 digits

Tolerance: +/- 20% of the total count for the transect

MQO: At least 90% of the time

Values: 000 to 999

14.5.5 LARGE FWD COUNT
Record the number of pieces counted in this size class (1.0 to 2.9 inch diameter) along the transect
segment. An accurate count should be conducted up to 20 pieces. If the count exceeds 20, the
transect can be subsampled to estimate a total count for the transect segment (see section 14.5, #6).
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When collected: On the 150 degree transect in CONDITION CLASS STATUS =1
Field width: 3 digits

Tolerance: +/- 20% of the total count for the transect

MQO: At least 90% of the time

Values: 000 to 500

14.5.6 HIGH COUNT REASON
Enter a code that applies to the situation encountered on the transect. Enter a code if any of the
counts on a transect are greater than 100 pieces.

When Collected: When any count on the transect >100
Field width: 1 digit

Tolerance: No errors

MQO: At least 90% of the time

Values:
0 FWD is not unusually high
1 High count is due to an overall high density of FWD across the transect
2 Wood Rat'’s nest located on transect
3 Tree or shrub laying across transect
4 Other reason
145.7

RESIDUE PILE ON TRANSECT
Enter a code that indicates whether a residue pile intersects the FWD transect segment. The default
is always 0; crews will enter a 1 if the situation is encountered on the transect.

When Collected: On all FWD transects (between 14 and 24 ft)
Field width: 1 digit

Tolerance: No errors

MQO: At least 90% of the time

Values:

0 No
1 Yes

14.6 DUFF, LITTER, AND FUELBED DEPTH MEASUREMENTS

Depth measurements are sampled in accessible forest land conditions. The depth of the duff layer, litter
layer, and overall fuelbed are important components of fire models used to estimate fire behavior, fire
spread, fire effects, and smoke production. These measurements are taken at the 24-foot location on
each transect. An average depth will be calculated in the office and stored with other information about
the condition class on the plot. If a residue pile, log, rock, or other obstruction intersects the transect at the
24-ft location, do not measure the duff or litter depth. But, do measure the fuelbed depth if the obstruction
is a log or residue pile.

14.6.1 Definitions

1. Litter is the layer of freshly fallen leaves, needles, twigs (< 0.25 inch in diameter), cones, detached
bark chunks, dead moss, dead lichens, detached small chunks of rotted wood, dead herbaceous
stems, and flower parts (detached and not upright). Litter is the loose plant material found on the
top surface of the forest floor. Little decomposition has begun in this layer.

Litter is flash fuel — so think about it as the loose material that is exposed to the air, capable of
igniting quickly and carrying a fire across the surface of the forest floor.
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Litter does not include bark that is still attached to a down log, or rotten chunks of wood that are
still inside a decaying log or log end (i.e., if a decayed log end has a lot of rotten cubes or pieces
laying on a log surface and exposed to air, they are considered part of the log and not litter — fire
would burn differently if it hit a pile of rotten punky wood chips, cradled by the unrotted sapwood
shell). If these rotten chunks have spilled out to the ground and are actually on the ground
surface, then they would be included in the litter layer.

Litter does not include animal manure.

Microplot estimates: As you look down on the microplot, litter is the material that you see covering
the surface area of the 6.8-foot radius plot.

2. Duff is the layer just below litter. It consists of decomposing leaves and other organic material.
You should see no recognizable plant parts, the duff layer is usually dark decomposed organic
matter. When moss is present, the top of the duff layer is just below the green portion of the
moss. The bottom of this layer is the point where mineral soil (A horizon) begins.

3. The fuelbed is the accumulated mass of dead, woody material on the surface of the forest floor. It
begins at the top of the duff layer, and includes litter, FWD, CWD, and dead woody shrubs. In this
definition, the fuelbed does not include dead hanging branches from standing trees.

14.6.2 Overview of Measurements

Depth measurements will be taken at the 24-foot (slope distance) location on each transect. If a log, rock
or other obstruction occurs at the sample location, do not measure duff or litter depth, regardless of what is
on top of the obstruction. However, if the obstruction is a log, proceed with the fuelbed depth estimate.

The DUFF, LITTER, AND FUELBED SAMPLE variable has three options for indicating if duff, litter, and/or
fuelbed were measured at each sample location. The default value for this variable is 1, indicating that all
three variables were measured (duff, litter, and fuelbed). A value of O is entered if duff and litter were not
sampled (obstruction), but fuelbed was sampled. A value of 2 is entered if none of the three (duff, litter,
and the fuelbed) were sampled (i.e., submerged part of plot).

14.6.2.1 Duff and Litter

The duff layer is the organic material layer between the A-horizon (or uppermost soil mineral horizon) and
the litter layer. The duff is a soil layer dominated by organic material derived from the decomposition of
plant and animal litter (pine straw, leaves, twigs, etc) and deposited on either an organic or a mineral
surface. This layer is distinguished from the litter layer in that the original organic material has undergone
sufficient decomposition that the source of this material (e.g., individual plant parts) can no longer be
identified. Litter is defined as undecomposed or only partially decomposed organic material that can be
readily identified (e.g., plant leaves, twigs, etc.). As a general rule, duff depth should rarely exceed a few
inches. Crews should be absolutely sure they are measuring deep duff depths, instead of mineral soil
layers or parts of the litter layer. Duff can easily weigh more than 6 times that of litter. If unsure of the
bottom of the duff layer, crews should feel the texture of the suspect material in their hand. Rub the soll
between your fingers. Does it crumble (duff) or feel more like modeling clay (mineral).

Carefully expose a shallow profile of the forest floor by digging out an area at the sample point using a
knife, hatchet, or other tool. Estimate the depth of each layer with a ruler to the nearest 0.1 inch. If there is
a log, rock, or other obstruction on the surface at the sample point, do not measure the litter or duff depth
(record DUFF, LITTER, AND FUELBED SAMPLE = 0 or 2, depending if fuelbed can be sampled) ; a value
of 99.9 will be entered by the TALLY program for each depth.

As you dig the hole for this measurement, if you encounter a rock, root, or buried log — stop the depth
measurement at this point.
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The height of the litter should be measured at the top of the loose material located at the sample point on
the transect. Try to preserve the conditions of this location by walking around this point, so the QA staff
will measure the same height as the original crew.

14.6.2.2 Fuelbed

Measure the height of the fuelbed from the top of the duff layer (just below the litter) to the highest piece of
woody debris found at the transect point. Round to the nearest 0.1 foot. If a rock or other obstruction
(other than a log) occurs at the 24.0-foot sample location, do not measure fuelbed depth.

14.6.3 SUBPLOT NUMBER
Record the code indicating the number of the subplot center from which the transect originates.

When collected: All tally segments
Field width: 1 digit
Tolerance: No errors
MQO: At least 99% of the time
Values: 1to 4
1 Center subplot
2 North subplot
3 Southeast subplot
4 Southwest subplot

14.6.4 TRANSECT
Record the code indicating the azimuth of the transect.

When collected: All tally segments
Field width: 3 digits

Tolerance: No errors

MQO: At least 99% of the time

Values:
030 Transect extends 30 degrees from subplot center
150 Transect extends 150 degrees from subplot center
270 Transect extends 270 degrees from subplot center

14.6.5 DUFF, LITTER, AND FUELBED SAMPLE
Record the code indicating if the depth of the duff and litter layer was measured.

When collected: At 24.0 ft on each transect

Field width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values:
0  Duff and litter depth not sampled; Fuelbed is sampled
1  All sampled: Duff, litter, and fuelbed
2 Nothing sampled; Duff, litter, fuelbed are not sampled

14.6.6 DUFF DEPTH
Record the code indicating the depth of the duff layer to the nearest 0.1 inch.

When collected: At 24.0 ft on each transect
Field width: 3 digits

Tolerance: +/- 0.5 inch

MQO: At least 90% of the time

Values: 00.0to 99.9
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14.6.7 LITTER DEPTH
Record the code indicating the depth of the litter layer to the nearest 0.1 inch.

When collected: At 24.0 ft on each transect
Field width: 3 digits

Tolerance: +/- 0.5inch

MQO: At least 90% of the time

Values: 00.0 to 99.9

14.6.8 FUELBED DEPTH
Record the code indicating the depth of the fuelbed layer, to the nearest 0.1 foot. If the fuelbed depth
is >0 and < 0.1 foot enter 0.1foot. In this situation finer depth resolution will be obtained from the duff
and litter measurements.

When collected: At 24.0 ft on each transect
Field width: 3 digits

Tolerance: +/- 20%

MQO: At least 90% of the time

Values: 00.0 to 99.9

14.7 FUEL LOADING ON THE MICROPLOT

Another component of the total fuel loading on a plot is the biomass of live and dead understory material.
The 6.8-foot radius microplot will be used to estimate the percent cover and height of live and dead
shrubs, live and dead herbs (includes grasses) and litter. Fuel loading is estimated in accessible forest
land conditions on the microplot. Enter one value for all forested conditions combined.

Shrubs are plants with woody stems, including woody vines. Herbs are non-woody herbaceous plants, but
also include ferns, mosses, lichens, sedges, and grasses. Although many forbs and grasses will die by the
end of the growing season, an estimate of live and dead biomass on a given date will help fire modelers
predict the phenology of herbaceous material during the year, allowing them to estimate fire danger
patterns across the landscape.

Percent cover is estimated for each of the five fuel categories (live shrubs, dead shrubs, live herbs, dead
herbs, and litter) in 10-percent classes for the accessible forested conditions of the microplot. For live
fuels, estimate the percent of the microplot area that is covered by live plant material. Include whole
plants that are entirely green (or alive) and the live branches on plants that are a mixture of live and dead
plant parts. Include live branches or leaves that extend into the microplot area from a plant that is actually
rooted outside of the microplot. Do not include herbaceous material above 6 feet (i.e., moss, ferns,
lichens, epiphytes that are growing in tree branches above 6 feet).

For dead fuels, estimate the percent cover using the same procedures as live fuels, but include plants that
are entirely dead and branches or leaves that are dead but still attached to a live plant. Dead plant
material must be clearly visible. Do not include dead material that has fallen to the ground. Cover
estimates are made by visualizing an outline around the dead material (with all ‘air’ space included) and
accumulating this across the forested microplot area.

An estimate of the total height of the shrub and herbaceous layers is also needed to calculate biomass

and fuel loadings. Record a height estimate for each fuel category, except litter. Height is estimated for
the tallest shrub on the microplot.
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Microplot Cover Estimation Guide (Hint: 8.5” x 11" = about 0.5% coverage)

% area (sq ft) | radius (ft) | square (ft)
1 1.45 0.68 1.20
10 14.52 2.15 3.81
20 29.04 3.04 5.39
30 43.56 3.72 6.60
40 58.08 4.30 7.62
50 72.60 4.81 8.52
60 87.12 5.27 9.33
70 101.64 5.69 10.08
80 116.16 6.08 10.78
90 130.68 6.45 11.43
100 145.2 6.80 12.05

14.7.1 SUBPLOT NUMBER
Record the code indicating the number of the subplot center from which the transect originates.

When collected: All microplots with at least one CONDITION CLASS STATUS =1
Field width: 1 digit
Tolerance: No errors
MQO: At least 99% of the time
Values: 1to 4
1 Center subplot
2 North subplot
3 Southeast subplot
4 Southwest subplot

14.7.2 LIVE SHRUB PERCENT COVER
Record the code for the cover class that indicates the percent cover of the forested microplot area
covered with live shrubs.

When collected: All microplots with at least one CONDITION CLASS STATUS =1
Field width: 2 digits

Tolerance: +/- 1 class

MQO: At least 85% of the time

Values:

00 Absent

01 Trace ( < 1% cover)
10 1-10%

20 11-20%

30 21-30%

90 81-90%

99 91-100%

14.7.3 LIVE SHRUB HEIGHT
Record the code indicating the height of the tallest shrub to the nearest 0.1 foot. Measure heights < 6
feet and estimate heights > 6 feet.
When collected: All microplots with at least one CONDITION CLASS STATUS =1
Field width: 3 digits
Tolerance: +/- 0.5 ft
MQO: At least 90% of the time
Values: 00.0 to 99.9
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14.7.4 DEAD SHRUBS PERCENT COVER
Record the code for the cover class that indicates the percent cover of the forested microplot area
covered with dead shrubs and dead branches attached to live shrubs if visible from above.

When collected: All microplots with at least one CONDITION CLASS STATUS =1
Field width: 2 digits

Tolerance: +/- 1 class

MQO: At least 85% of the time

Values:
00 Absent
01 Trace ( < 1% cover)
10 1-10%
20 11-20%
30 21-30%
90 81-90%

99 91-100%

14.7.5 DEAD SHRUB HEIGHT
Record the code indicating the height of the tallest dead shrub to the nearest 0.1 foot. Measure
heights < 6 feet and estimate heights > 6 feet.

When collected: All microplots with at least one CONDITION CLASS STATUS =1
Field width: 3 digits

Tolerance: +/- 0.5 ft

MQO: At least 90% of the time

Values: 00.0to 99.9

14.7.6 LIVE HERBS PERCENT COVER
Record the code for the cover class that indicates the percent cover of the forested microplot area
covered with live herbaceous plants.

When collected: All microplots with at least one CONDITION CLASS STATUS =1
Field width: 2 digits

Tolerance: +/- 1 class

MQO: At least 85% of the time

Values:
00 Absent
01 Trace ( < 1% cover)
10 1-10%
20 11-20%
30 21-30%
90 81-90%

99 91-100%

14.7.7 LIVE HERBS HEIGHT
Record the code indicating the height (at the tallest point) of the live herbaceous layer to the nearest
0.1 foot. Maximum height is 6 feet.

When collected: All microplots with at least one CONDITION CLASS STATUS =1
Field width: 2 digits

Tolerance: +/- 0.2 ft

MQO: At least 90% of the time

Values: 0.0to0 6.0
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14.7.8 DEAD HERBS PERCENT COVER
Record the code for the cover class that indicates the percent cover of the forested microplot area
covered with dead herbaceous plants and dead leaves attached to live plants if visible from above.

When collected: All microplots with at least one CONDITION CLASS STATUS =1
Field width: 2 digits

Tolerance: +/- 1 class

MQO: At least 85% of the time

Values:
00 Absent
01 Trace ( < 1% cover)
10 1-10%
20 11-20%
30 21-30%
90 81-90%

99 91-100%

14.7.9 DEAD HERBS HEIGHT
Record the code indicating the height (at the tallest point) of the dead herbaceous layer to the nearest
0.1 foot. Maximum height is 6 feet.

When collected: All microplots with at least one CONDITION CLASS STATUS =1
Field width: 2 digits

Tolerance: +/-0.2 ft

MQO: At least 90% of the time

Values: 0.0t0 6.0

14.7.10 LITTER PERCENT COVER
Record the code for the cover class that indicates the percent cover of the forested microplot area
covered with litter. Litter is the layer of freshly fallen leaves, twigs, dead moss, dead lichens, and other
fine particles of organic matter found on the surface of the forest floor. Decomposition is minimal.

When collected: All microplots with at least one CONDITION CLASS STATUS =1
Field width: 2 digits

Tolerance: +/- 1 class

MQO: At least 85% of the time

Values:
00 Absent
01 Trace ( < 1% cover)
10 1-10%
20 11-20%
30 21-30%
90 81-90%

99 91-100%

14.8 SAMPLING RESIDUE PILES

The line transect method is not practical when sampling CWD within piles and windrows. Piles and
windrows will be located and sampled on the subplot plot, regardless of whether they intersect a transect.

Piles and windrows created directly by human activity and log piles at the bottom of steep-sided ravines in
which individual pieces are impossible to tally separately, are more efficiently sampled by using the
following instructions. However, loose CWD in piles created by wind throw, landslides, fires, and other
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natural causes should be tallied using line transects unless it is physically impossible to measure the
pieces in the natural pile.

For a pile to be tallied on a subplot that contains forest land, all of the following criteria must be met
(Figure 14-11):

e The pile's center must be within 24.0 horizontal feet of subplot center,

e The pile's center must be in an accessible forest land condition class, and

e The pile contains pieces of CWD > 3 inches diameter that would be impossible to tally separately.

Use the PILE DENSITY variable to estimate the percent of the pile that contains woody material > 3
inches.
The pile is assigned to the condition class in which the pile center lies.

Apply the following steps to determine the center of a pile or windrow:

Determine the longest axis of a pile.

Determine the midpoint of this axis.

Project a line through this midpoint that is perpendicular to the axis determined in step 1.
Determine the midpoint of the segment of this projected line that crosses the pile.

This is the center of the pile.

aorONE

Piles that cross the 24.0-foot fixed-radius subplot boundary: If the center of a pile is within 24.0 horizontal
feet of subplot center, tally the pile, recording the dimensions of the entire pile even if part of the pile is
beyond 24.0 feet. If the center of a pile is more than 24.0 horizontal feet of subplot center, do not tally the
pile or any portion of the pile.

 GONDITION | CONDITION © BIRD'SEYEVIEW
CLASS 2 { - CLASS1
!

| CENTER OF PILE IS > THE FIXED-RADIUS
o —— FROMSUBPLOT CENTER. NONE OF THE
PILEIS SAMPLED.

CENTER OF PILE IS < THE FIXED-RABIUS
FROM SUBPLOT CENTER. THE ENTIRE PILE
IS SAMPLED. THE ENTIRE PILEIS
ASSIGNED T0 CONDITION GLASS 1.

Figure 14-11. Residue pile selection examples.

14.8.1 SUBPLOT NUMBER
Record the code indicating the subplot number.

When collected: Record for all sampled residue piles
Field width: 1 digit
Tolerance: No errors
MQO: At least 99% of the time
Values: 1to 4
1 Center subplot
2 North subplot
3 Southeast subplot
4 Southwest subplot
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14.8.2 CONDITION CLASS
Record the code indicating the number of the condition class to which the pile is assigned.

When collected: Record for all sampled residue piles
Field Width: 1 digit

Tolerance: No errors

MQO: At least 99% of the time

Values: 1to9

14.8.3 PILE AZIMUTH
Record the code indicating the azimuth from the subplot center to the pile. This azimuth centers on the

pile so that it can be relocated. Use 360 for north.

When collected: All sampled residue piles
Field width: 3 digits

Tolerance: +/- 10

MQO: At least 90% of the time

Values: 001 to 360

14.8.4 PILE SHAPE
Record the code indicating the shape of the pile. Determine which of the four shapes diagrammed in
Figure 14-12 most resembles the pile and record the dimensions. Pile dimensions should be ocularly
smoothed out when making estimates. Average the unevenness of protruding pieces.

When collected: All sampled residue piles
Field width: 1 digit

Tolerance: No errors

MQO: At least 90% of the time

Values: 1to 4
SHAPE CODE 1 SHAPE CODE 2 SHAPE CODE 3 SHAPE CODE 4

—_ W, —
|_2 /g H
[N o

A < :
W. W L i
| =W, — W, ~L
RECORD W, H, RECORD W, H; L, RECORD W, H,; W, H, L, RECORD W, H, W, H, L L,

Figure 14-12. PILE SHAPE codes.

14.8.5 PILE LENGTH 1
Record the code indicating the length of the sides of the pile. Estimate to the nearest foot. PILE

LENGTH 1 may often equal PILE LENGTH 2.

When collected: All sampled residue piles and PILE SHAPE = 2, 3, 4
Field width: 2 digits

Tolerance: +/- 10%

MQO: At least 90% of the time

Values: 01 to 99
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14.8.6 PILE LENGTH 2
Record the code indicating the length of the sides of the pile. Estimate to the nearest foot. PILE
LENGTH 1 may often equal PILE LENGTH 2.

When collected: All sampled residue piles and PILE SHAPE =4
Field width: 2 digits

Tolerance: +/- 10%

MQO: At least 90% of the time

Values: 01 to 99

14.8.7 PILE WIDTH 1
Record the code indicating the width of the sides of the pile. Estimate to the nearest foot. PILE
WIDTH 1 may often equal PILE WIDTH 2.

When collected: All sampled residue piles, and PILE SHAPE =1, 2, 3, 4
Field width: 2 digits

Tolerance: +/- 10%

MQO: At least 90% of the time

Values: 01 to 99

14.8.8 PILE WIDTH 2
Record the code indicating the width of the sides of the pile. Estimate to the nearest foot. PILE
WIDTH 1 may often equal PILE WIDTH 2.

When collected: All sampled residue piles, and PILE SHAPE = 3, 4
Field width: 2 digits

Tolerance: +/- 10%

MQO: At least 90% of the time

Values: 01 to 99

14.8.9 PILE HEIGHT 1
Record the code indicating the height of either end of the pile. Estimate to the nearest foot. PILE
HEIGHT 1 may often equal PILE HEIGHT 2.

When collected: All sampled residue piles, and PILE SHAPE =1, 2, 3,4
Field width: 2 digits

Tolerance: +/- 10%

MQO: At least 90% of the time

Values: 01 to 99

14.8.10 PILE HEIGHT 2
Record the code indicating the height of either end of the pile. Estimate to the nearest foot. PILE
HEIGHT 1 may often equal PILE HEIGHT 2.

When collected: All sampled residue piles, and PILE SHAPE = 3, 4
Field width: 2 digits

Tolerance: +/- 10%

MQO: At least 90% of the time

Values: 01 to 99
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14.8.11 PILE DENSITY
Record the code estimating the percent of the pile that consists of wood. Use the PILE DENSITY
variable to estimate the percent of the pile that contains woody material > 3 inches. Air, soll, rock,
plants, etc, should be factored out of the estimate. Estimate to the nearest 10 percent.

When collected: All sampled residue piles
Field width: 2 digits

Tolerance: +/- 20%

MQO: At least 75% of the time

Values:
00 Absent
01 Trace ( < 1% cover)
10 1-10%
20 11-20%
30 21-30%
90 81-90%

99 91-100%
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DOWN WOODY MATERIALS —
TRANSECT SEGMENT DATA FORM

October, 2005

HEX # DATE / /
CWD TRANSECT SEGMENTS
SUB T cc SLP DIST1 | SLP DIST2 SLP HOR DIST
PL (0.1ft) (0.1ft) PCT (0.1ft)
XX XXX X XXX.Y XXX.Y XXX XXX.Y
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HEX # DATE / /
FINE WOODY DEBRIS COUNT
SUBPLOT CONDITIO | SMALL FWD MED FWD LARGE FWD | REASON FOR RESIDUE PILE
N CLASS 0.1"TO0.25" | 0.25"TO 1" 1"TO 3” HIGH COUNT | ON TRANSECT?
X X XXX XXX XXX X X
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COARSE WOODY DEBRIS DATA FORM

HEX # DATE / / PAGE OF
suB CWD TRAN SML LRG TOTAL | DECAY CwWD
TRAN SPC HOL?
PLT DIST DIAM DIAM DIAM | LENGTH | CLASS HIST
1 2 3 4 5 6 7 8 9 10 11
X XXX XX.y XXX XXX XXX XXX XX X X X
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FUELS ASSESSMENT DATA FORM

HEX # DATE / /

MICROPLOT FUEL LOADING

LIVE LIVE DEAD DEAD LIVE LIVE | DEAD | DEAD

LITTER

SUBPLO SHRU SHRU SHRU SHRU | HERB | HERB | HERB | HERB %
T B % B HT B % B HT % HT % HT
XX XX.Y XX XX.Y XX XX.Y XX XX.Y XX
1
2
3
4
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DUFF, LITTER, FUELBED ASSESSMENT DATA FORM

HEX # DATE /
DUFF, LITTER, & FUELBED DEPTHS
SUBPLO TRANSEC DL SAMP DUFFLITTE LITTER FUELBE
T T - R DEPTH DEPTH | D DEPTH
X XXX X XX.Y XX.Y XX.Y

32




3.0 Phase 3 Field Guide — Down Woody Materials
October, 2005

RESIDUE PILE DATA FORM

HEX # DATE / /

RESIDUE PILES

SUB | ~c | PLE | gyp | LNG1 | LNG2 | WID1 | WID2 | HTL | HT2 Elllf_ll\zl
PL AZM (ft) (f) (ft) (ft) (fo) () £
XX X XXX X XX XX XX XX XX XX XX
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DWM Combined Data Form
Date Hexagon # FIA Plot # P-3 Plot #

Transect Segment Data
Subplot Transect Condition Dist Start Dist End Slope

XX XXX X xxx.y (ft) XxX.y (ft) XXX (%)
Duff, Litter and Fuelbed Depths
Transect  Sampled Duff Litter Fuelbed
X xx.y (in) xx.y (in) xx.y (ft)
1 30
1 150
1 270
2 30
2 150
2 270
3 30
3 150
3 270
4 30
4 150
4 270
CWD Form
Subplot Transect Dist Species Tran. Dia  Sm. End Lg. End Length Decay Hollow History
XX XXX xX.y (ft) XXX XXX (in) XXX (in) XXX (in) XXX (ft) X X X
FWD Form 0.00 - .25 25-1.00 1.00-3.00 H.Count Residue History Microplot Cover
Subplot Condition Small Med Large Reason Pile
X XXX XXX XXX X X 1 Natural 0 None
1 2 <=15yrs. 1 Trace
2 3 >15 yrs. 10 1-10
3 4 Firewood 20 11-20
4 5 Unknown 99 91 - 100

Microplot Fuel Loading
Subplot Live Shrub Height Dead Shrub Height Live Herb Height  Dead Herb Height Litter %

XX (%) xx.y (ft) XX (%) xx.y (ft) XX (%) xx.y (ft) XX (%) xx.y (ft) XX (%)
1
2
3
4
Residue Pile
Subplot Condition Azimuth PILE Shape Lengthl Length2 Width 1 Width 2 Height 1 Height 2 Density
XX XX (%) XXX (deg) X xX (ft) xX (ft) xX (ft) xX (ft) xX (ft) xX (ft) XX (%)

34



