BRITISH
C.,.OWLUMBIA Ministry of Forests
The Best Place on Earth and Range Revenue Branch MEMORANDUM

File: 118277/195-30/CRUI

December 17, 2008

BY EMAIL

To:  Jim Gowriluk Larry Peitzsche
Regional Executive Director A/Regional Executive Director
Coast Region Southern Interior Region
Bill Warner

Regional Executive Director
Northern Interior Region

From: Murray Stech
Director
Revenue Branch

Re: Amendment No. 1 — Cruising Manual

I hereby approve Amendment No. 1 to the Cruising Manual and attach a copy for your use.
These changes are effective December 17, 2008.

The following sections have been amended:

Section 2.1.2 — The minimum tree count requirement for the interior is reduced from 5.0 trees
per plot to 4.0 trees per plot.

Section 2.1.2(2) — Hbusekeeping — the text has been revised to read that the minimum
sampling intensity will be a 100m by 100m grid spacing using full measure plots for cruises
that do not meet the minimum sampling error.

Section 2.1.2.1(1) — The 100m by 100m grid spacing using full measure plots replaces the
reference to 1.0 plots/ha.

Section 2.1.2.1(4) — The Schedule B replaces the site plan as the source document for the
leave tree requirements.

Section 2.2.2.1 — The procedure for establishing the first plot on the cruise grid is revised to
commence from the most south-westerly point of the block.

Section 2.6.3.2 — Housekeeping - Delete a duplicated sentence.
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Section 3.1.2 — Remove the point of commencement standard to prevent a conflict with the
amendment in section 2.2.2.1.

Section 3.1.5.1 — Housekeeping - plot slope is required on road rights of way areas contained
within a cutting authority.

Section 3.5.9 — Replace the requirement for boring interior Lodgepole pine trees to determine
the tree classes. The tree class will be determined by the forest cover age classes in Mapview
or from the most recent inventory maps.

If licensees wish an exemption from these standards, then the following process will be
applied:

1) All Lodgepole pine tree ages will be determined by the new inventory cruise
standard, unless the licensee requests to continue to use tree level bored ages.

ii) The licensee must contact their local MFR District office by January 31, 2009 and
indicate their desire to continue to use bored tree ages.

1ii) The area reference for the field age exemption will be the District. That is, each
licensee will decide, on a district basis if they wish to continue to use field bored
tree ages. The exemption will apply to all tenures held by that licensee within a
given District. ’

iv) The exemption is for a period of one year and will expire on January 31, 2010.

~ Section 3.6.3.1(6) — A check standard has been added to indicate that inventory types will be
used to adjudicate Lodgepole pine tree classes. The section reference is updated for the
coastal age in 10s of 13 and 14.

Chapter 7 — HouSekeeping — include reference to card type H in the map area statement.

Section 9.1.4.2 — Housekeeping — older cruise data in immature blocks will be re-cruised if
the fieldwork was completed within the last five (5) years.

Section 9.1.5.1 — The references to “or equivalent” and “1.0 plots/ha, 2.0 plots/ha and 4.0
plots/ha” are removed. ‘

Glossary — The coast and interior geographic definitions in the glossary are updated.

g 5vis =

Murray Stech
Director
Revenue Branch

Attachments
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pc:

Barry Dobbin, Revenue Manager, Northern Interior Region

Jim Schafthuizen, Revenue Co-Manager, Southern Interior Region
Alan Rudson, Revenue Team Leader, Coast Region

Jeff Monty, Manager, Scaling and Cruising, Revenue Branch
Grant Loeb, Manager, Timber Pricing, Revenue Branch

Keith Tudor, Cruising Policy Forester, Revenue Branch

Page 3 of 3






Ministry of
Forests
BRITISH
COLUMBIA and Range

The Best Place on Earth

MANUAL REVISION

TRANSMITTAL

FOR FURTHER INFORMATION OR IF YOU HAVE A CHANGE OF
ADDRESS, PLEASE CONTACT:

Don Rorison

Cruising Projects Specialist
Revenue Branch

Ministry of Forests and Range

1% Floor — 1520 Blanshard Street
Victoria, BC

V8W 3K1

Phone: 250-356-7674

Email: Don.Rorison@gov.bc.ca
FAX: 250-387-5670

MANUAL TITLE

Cruising Manual

AMENDMENT
Amendment No. 1

ISSUE DATE

MANUAL CO-ORDINATOR

Judy Laton
Manuals Co-ordinator

AUTHORIZATION (Name, Title)
Murray Stech
Director, Revenue Branch

Please make the following changes to your copy of the above Ministry manual.

ACTION (VOL.) CHAPTER-SECTION-SUBJECT
(Remove/Insert) TABLE OF CONTENTS PAGE(S) COMMENTS
Remove Table of Contents All After Highlights
Insert All
Remove Chapter 2 3-6 After Chapter 2 Tab
13-14
27 - 28
Insert 3-6
13-14
27 - 28
Remove Chapter 3 1-4 After Chapter 3 Tab
33-46
Insert 1-4
33-46
Remove Chapter 7 1-2 After Chapter 7 Tab
Insert 1-2
Remove Chapter 9 5-8 After Chapter 9 Tab
Insert 5-8
Remove Chapter 7 5-12 After Chapter 7 Tab
Insert 5-12
Remove Glossary 1-4 After Glossary Tab
Insert 1-4
Remove Index i - i After Index Tab
Insert i-ii
INSERT Memo and Transmittal Sheet After Amendments Tab

December 17, 2008







Revenue Branch Table of Contents

Table of Contents

1 Introduction

1.1 Terms Of REFEIENCE........ccoiiiiii s 1-2
2 Cruise Design
2.1 CruiSe ODJECHIVE. ....cuieeiiiiieee et 2-2
2.1 1 CrUISE PIANS ...ttt 2-2
2.1.2 Scale-Based Stumpage Assessment - Timber Sales or Cutting

PRIMMITS ...ttt bbb 2-4
2.1.2.1 Sampling REQUITEMENTS ......ccueiieieeieiie e 2-5
2.1.2.2 COMPAratiVe CrUISES......ceiveeverirerieeiesiiesteeeesseeseeeeesseesseseesseesseeneenns 2-6
2.1.2.3 UNSATE 10 CrUISE......eeiuieiieiiieieieie ettt s 2-10

2.1.3 Cruise-Based Stumpage Assessment - Timber Sales or Cutting
POIMIES ..t ae e 2-11
2.1.4 Standards for RECIUISING.......ccovviieieerieeieseese et 2-11
2.2 TYPES OF CHUISE ..ttt sttt sttt sre et st nbeene s 2-13
2.2.1 One Hundred Percent CrUISE .........ccooereierininisieniesie st 2-13
2.2.2 Sampling Patterns - General ... 2-13
2.2.2.1 Systematic SAMPIING.....c.cciveiiiieiiereee e 2-13
2.2.2.2 Cruising Road Rights-0f-Way .........ccccceiiniiiiiienienee e 2-14
2.2.2.3 Cruising PatCh CULS.........ccoveiiiieiiese e 2-16
2.2.2.4 MOVING PIOES....ciuiiiiiieiie et 2-19
2.2.2.5 Probability Proportional to Prediction ...........cccocevveveiieeneciescene 2-19
2.3 SAMPING EITOIS ot nae s 2-20
2.4 Variable-Plot (Prism) SamMpPling.......cccoveiiieiiieiiiie e 2-21
2.4.1 PlIOt SAMPIE SIZE ....ooeveececeee e 2-21
2.4.2 Prism SAMPIING......oooviiiiiiiiee e 2-21
2.5 Fixed Area PIot Sampling.......cccccveiiiiiie e e 2-22
2.5.1 Fixed SAmMPIE SIZE......ccooiiiiiiiiiieeee 2-22
2.6 StatiStiCal CONCEPLS.....cveeiveiieiiie ettt reesbe e nrees 2-23
2.6.1 Probability FACtOr "I .......ccco i 2-23
2.6.2 Coefficient of Variation (CV).......cccviiiiiieii e 2-24
2.6.3 SErAtIfICALION.....cvi e 2-25
2.6.3.1 FOreSt TYPING ...ocveiieieeie ettt ens 2-26
2.6.3.2 Minimum PIOtS Per TYPE ....ccviiiiiieieiie e 2-27
2.6.3.3 Calculation of Number of Samples.........c.ccccovvviiiiieiiiiiciecece 2-28
2.7 Double SAMPIING ..o 2-29
2.7.1 TYPE OF PIOLS ...ccuviieiccice et 2-29
2.7.1.1 MeASUIed PIOTS.......ccieeiiiieiieie e 2-29
December 17, 2008 Amendment No. 1 i



Cruising Manual Ministry of Forests and Range

2.7.01.2 COUNE PIOTS ..o, 2-29

3 Field Procedures

3.1 GENEIal PrOVISIONS .....cuvciieiieieiiiesieesie s ste et te et e e ste et enneeneesneeeas 3-2
311 SIONALUIES....ecvieeie ittt ettt te e s e e te e e e sreenneaneeareeee s 3-2
312 THE-POINTS ...eeeiieiie ettt sttt este e e reenteeneesneenae s 3-2

3.1.2.1 Options for selecting the Point of Commencement (POC)............... 3-2
313 SHIIP-LINES. .ttt 3-2
314 PlOt-CRNMIES. .....eiviitieieeiieie ettt sttt bbb eneeneas 3-2
315 SIOPES ..ttt 3-3

3.1.5.1 SIOPE PEICENE ..o 3-3

3.1.5.2 Distance SIope COreCtiON .........ccccoveriereriirinisieieie e 3-3
TN O I - 1YL= 3 o [ OSRSTSN 3-4

3.1.6.1 Combined GPS and Conventional Traverse Procedure.................... 3-7
T8 |V - o o] [ o USSP 3-9

3.1.7.1 Cruise Plan Map Standards...........ccccoererininininiieieenese s 3-9

3.1.7.2 Final Cruise Map Standards...........cccccoeiieiiieniiieieese e 3-10

3.2 One HUNAred PerceNnt CrUISES.......cueiuerieeieieesieeeesieesteeeeseesseeseesreesseeseesseessens 3-11

3.3 FiXeO-Area PlOt CrUISES......oiviiviiiiiiesiieieie et 3-12
3.3.1 CHICUIAT PIOS ..ottt 3-12
3.3.2 ReCtanguIar PIOtS ........cceoiiiiciiecc et 3-12
3.3.3 Borderline Trees (Fixed-Area PIOtS)........ccccoviiiiiniinieieiec e 3-12

3.4 Variable (Prism) PIOt CrUISES ......cccveiiiieiieiiecie st se et 3-13
3.4.1 SamPliNg ProCRAUIES .......cceiuiiiiiiiiieieie et 3-13

3.4.1.1 BAF SEIECHION ....iiiiieiee e 3-14

3.4.1.2 Prism SIope COITeCHION .......ccvvieiiieriesic e 3-14

3.4.1.3 Borderline Trees (Prism PIOtS)........ccccceiveiiiviciiece e 3-14

3.4.1.4 Leaning or "DOWN" TTEES ......cccueierieiiriesesiieee e 3-16

3.4.1.5 HiIOAEN TrEES....iiiieieiiiieste ettt et 3-17

3.4.1.6 Fixed Area Border Plots (Plots Falling On Type or Block
BOUNAAIIES) ..ot 3-17
3.4.2 Walkthrough Method ............ccooiiiiiiii e 3-18

3.5 Tree Measurements - Prism and Fixed-Area PIOtS ..........cccoceveveneieicnieninnnnn, 3-20
3.5.1 MarKING TTEES ....eiuieiieieieiee ettt 3-20
3.5.2 SPECIES 1.uveevieitieite ettt r e r e e e re e e 3-20
3.5.3 HEIGNTS ... 3-20

3.5.3.1 LeaNING TrEES....ciiiieie ettt 3-22

3.5.3.2 Deciduous Tree HEeIgNTS........ccccvviiiiieieiecreeee e 3-23

3.5.3.3 “One Hundred Percent” Height Measurements............c.ccccceeevenne. 3-23

3.5.3.4 “Sample-Height” Heights (Height/Diameter Curves) .................... 3-23
3.5.4 DIAMELEIS ...eviiiiiiieiieieie ettt bbb 3-26

3.5.4.1 High SIAE .o 3-26

3.5.4.2 Diameter at Breast Height............cccoooeveiiiiiciec e 3-26
3.5.5 PANOIOGY ...c.veiiiiiiiiiieiee s 3-30
3.5.6 TTEE CIASSES ....viviiiiieiieie ittt 3-30

ii Amendment No. 1 December 17, 2008



Revenue Branch Table of Contents

3.5.6.1 Tree Class 1 (Older ImMmature) ........ccooereereerienieneenesee e 3-31
3.5.6.2 Tree Class 2 (Older Immature) ........cceceeveereeresieseere e seese e 3-31
3.5.6.3 Tree Class 3 (Older Immature Dead Potential)...........c.ccooeeervnnnnne. 3-31
3.5.6.4 Tree Class 4 (Dead USEIESS) ......ccveveerieiieiieiiesie e see e 3-32
3.5.6.5 Tree Class 5 (MALUIE) .......cevuirieririiieie e 3-33
3.5.6.6 Tree Class 6 (LiVe USEIESS) .....ccccvevvereeiieiieie e see e 3-33
3.5.6.7 Tree Class 7 (Mature Dead Potential)..........ccccooevieiennninncninne. 3-33
3.5.6.8 Tree Class 8 (Younger IMmature) ..........cccecvevveieerieeresieeseesineeeenes 3-33
3.5.6.9 Tree Class 9 (Younger Immature Dead Potential)............cccccceueeee. 3-34
3.5.7 QUANIEY .o 3-34
3.5.8 DAMAQE COUES .....cueeiieeiieiieciie ettt ettt sttt 3-34
3 0.0 AL ittt nare s 3-34
3.6 CheCK CrUISING....c.uiiiiiiieieiiie sttt sttt ettt sre et e sbe e 3-37
3.6.1 Data Replacement and Responsibility for Data............cccccoeevevviieieennenn, 3-37
3.6.2 Objectives of Check CruiSiNg ........cccovvrieieeiiiie e 3-37
3.6.2.1 RisK Management ...........cccueiierieieeieee e seesie e se e 3-38
3.6.3 Allowable Non-Sampling EITOrs ........coccvieiienenienieseee e 3-39
3.6.3.1 TTEE Data.....cccveeieiiiieiiee e 3-39
3.6.3.2 Quality (Coast) - as they affect grade ..........cccceeevvieiiiiniiciiee 3-44
3.6.3.3 SIOPES....eiieiciiee et 3-44
3.6.4 Allowable Non-Sampling Errors - Original Versus Check Plots ............ 3-44
3.6.4.1 Net Volume Standard...........ccoceveriiinineniieee e, 3-45
3.6.5 Standards for Some Basic Cruise FUNCLIONS............cccooereenieiieninniennnene 3-45
3.6.6 Check Cruising Dispute MeChanisSm ...........ccccocvvvverieenesieseese e seenienn, 3-46

4 Cruise Compilation Procedures

R [ 0T U SRR 4-2
4.1.1 Cruise Tally Sheet (FS 205).......ccoiiiiiiiieriseeieeee e 4-2
4.1.1.1 Plot Record (Card TYPE 9) ...coveiieiieie et 4-2
4.1.1.2 Individual Tree Records (Card TYPE 2) .....ccevveverenenieriniisieeieeenens 4-2
4.1.1.3 Sample Tree Details (Card TYPe 3) ....cccevveieiieiieieiie e 4-2
4.1.2 Map Area Statement (FS 121) ...cooooiiiiiiieiieeeeiee e 4-2
4.1.2.1 Cruise ldentity (Card TYPe A) ...ocoveieiieiieeciese e 4-3
4.1.2.2 Compilation Standard (Card TYpPe B) .....ccvvvviiieiiiincienieeeins 4-3
4.1.2.3 Type Description (Card TYPe C) ....coveeevieiecieieece e 4-3
4.1.2.4 Block Description (Card TYPe D)....cocvviririiiiiiieiee e 4-3
4.1.2.5 Height/DBH Description (Card TYPE E) ...coveevevvveiiiiiieeicciecieee 4-3
4.1.2.6 Harvesting Method Description (Card TYpe F) .....cccocvvvvnviiiieinennn, 4-3
4.1.2.7 Silviculture Treatment Unit Description (Card Type G) .........c........ 4-3
4.2 CompPilation PrOgrams .........ccooeiiiirenineseeeee et 4-4
4.2.1 Height-DBH Relationships for Stump Cruises and Severe Damage
TIMDEE CIUISES 1vveivieiiieie e ee sttt ettt sra e naeereenreenee e 4-4
4.2.1.1 Height-DBH Regression Program ..........cccccceevveieeriesieeseeseseeseennens 4-4
4.2.2 Volume and Taper EQUALIONS..........ccceriieiiiiiinisieeee e 4-5
4.2.3 Net VOIUME FACIOIS ......cciiiiiiiiiieieie e 4-7

December 17, 2008 Amendment No. 1 iii



Cruising Manual Ministry of Forests and Range

4.3 Volume Compilation — Fixed-Area Plot CruiSiNg .......ccccoeveereniieneeiesie e 4-8
4.4 Log Grade Volume Compilation .........ccccovveieiiiiiieieeie e 4-9
4.5 Volume Compilation - Variable-Plot CruiSing.........cccocevvninninienieiieeceee 4-10

4.5.1 Compilation Methods - Using a Single Prism and Full Sweep (3600)....4-11
4.5.2 Compilation Methods - Using 2 Different Prisms And Full Sweep

(B000) ...ttt 4-12
4.5.3 Compilation Methods - Using One Prism With Full And Half-
Y= o PSPPSR PR PR 4-13
4.5.4 Compilation Methods - Using Count PIOtS............ccoooveiiiiniinninieiiens 4-13
4.6 Computer Compilation OULPUL .........ccveieiiieiiee e 4-15
4.6.1 Summary of Required/Optional REPOItS ........cccceririieiiiie e 4-16
4.6.2 FS 221 — Percent REAUCTION.......ccccoiiiiiiiiescreeeee e 4-17
4.6.3 Valid Compilation Programs ..........cceceeeeieerienenneenie e siesee e e 4-19
5 cCruise Analysis
5.1 CrUiSE SEALISTICS. ..cuveivieeeiriesiieiesiesiee e see e ee e ste e e teenee s e steeneesreesteaneesneeneas 5-2
oI 1] (=T 0] =] v U [0 o OSSP 5-3
6 Ministry of Forests and Range Cruise Tally Sheet
(FS 205)
6.1 FOrm Design - GENETAL.........c.cooiiiiiiiieieee e 6-2
6.2 Entry of Data in Divided Spaces or Numbered Columns............ccccoovevveivenenne. 6-5
6.3 Front Side of Cruise Tally Sheet (FS 205 HVA 2002/04)........cccccoveniriiiiinnnnnns 6-6
6.3.1 Card TYPE O..eeeeee ettt 6-6
6.3.2 CArd TYPE 2. ettt 6-13
6.3.3 Card TYPE 3.ttt 6-22
6.4 Reverse Side of Cruise Tally Sheet (FS 205 HVA 2002/04)...........ccccceovrvnnnne. 6-23
6.4.1 MISCEIANEOUS .....ccvviiiiiiiieiie e 6-23
I Ministry of Forests and Range Map Area Statement
(FS 121)
0 O 1 I I o T3 USSP 7-2
7.2 Card TYPE Bttt ettt nreene s 7-11
7.3 Card TYPE C oottt ettt et sb et neesbe et 7-18
T4 Card TYPE Dottt ettt nreeae s 7-23
7.5 Card TYPE E ..o ettt bbb ae s 7-24
7.6 Card TYPE F oottt e esra e e neenreene s 7-28
T.7 Card TYPE Gttt ettt sttt ettt et neenbe et 7-30
7.8 Card TYPE H..oooeeee ettt te e ne e 7-31
iv Amendment No. 1 December 17, 2008



Revenue Branch Table of Contents

8 Stump Cruising

8.1 INEFOTUCTION. ... .etiitiitieiieiee ettt bbbt 8-2
8.1.1 GeNEral PrOCEUUIES ........ecveeieieieeiesieee sttt e et nee e sae s snee e 8-2
8.1.2 Stump Cruising - Volume Calculations.............cccocveveiieiieieiieie e 8-3
8.1.3 SAMPIING EITOIS ... 8-4

8.2 BOUNGAIIES ...ttt bttt bbbt 8-5

8.3 Measurement MethOdS. .........ccviieiieie e 8-6
8.3.1 Method 1: Areas Less than 10 ha........cccccevviiienininiiniiieeese s 8-6
8.3.2 Method 2: Areas Greater than or Equal t0 10 ha........ccooviiiiiiiiiiins 8-6

8.4 Tree HEIGgNLS. ..o e 8-7
8.4.1 Stump Cruise Tally Sheet (FS 205S) ......cccoeiiriririniiieieeneseseseeeees 8-7

8.4.1.1 Card TYPE .ttt 8-7
8.4.1.2 Card TYPE 3. ettt 8-8
8.4.2 Major Species (20 percent or more of the UTH area gross volume)......... 8-9
8.4.3 Minor Species (less than 20 percent of the UTH area gross volume) ....... 8-9
8.4.3.1 OPLION L ..ot 8-10
8.4.3.2 OPLION 2 ..o 8-10
8.4.3.3 OPLION 3 ..t 8-10

8.5 Timber Available FOr MEASUIING........cccoiiririiieieieiese e 8-11
8.5.1 Tally Card - FS 205S .......ooiiiiiiisesiieie et 8-11
8.5.2 Field MEASUIEMENTS .......eiieiierieciiesieeieeie st eee ettt sree e 8-11

8.6 All Stumps Removed From the UTH Area (i.e., Land Cleared, Road has

BEEN BUIIE) ... 8-12
8.6.1 OPLION L ..ottt 8-12
8.6.2 OPLION 2 ... 8-12
8.6.3 OPLION 3 ... e 8-12

8.7 Portions Of Trees Removed (i.e., Shake Blocks or Special Forest Products

Removed From a Segment Of Tree(S)) .vvevvvevvereeiieieiie e 8-13

O cCoast Forest Region - Regional Guidelines

9.1 Coast Forest Region Operational Cruising Requirements..........ccccoeververereene. 9-2
9.1.1 Information Sources Regarding Policy and Procedures ...........c.cccceevennenn 9-2
9.1.2 Tenures Requiring an Operational CruiSe..........cocuerereerierenieenesieseeneeas 9-2
9.1.3 Submission of Cruise PIaNS ...........ccoceiiieiiii i 9-2

9.1.3.1 Individual CruiSe PIaNS ...........cceiiiiiniiiieiiee e 9-2
9.1.4 Acceptability of Cruise Data.........cccccoeiiieririiieiiere e 9-4
9.1.4.1 CheCK CruiSINg......ccueiuiiiirieii ettt 9-4
9.1.4.2 Use of Older Cruise Data..........cccereriereieniinisisieiesie e 9-5
9.1.5 TeChNICAl CritrTa.....c.eeiuiiieiiieii ettt 9-5
9.1.5.1 Sampling Error REQUIFEMENTS.........cccveireieiiesieeie e 9-5
9.1.5.2 Sampling Patterns .........ccooieiiiieiiiiese e 9-8
0.1.5.3 PlOt DALA.....c.ueiveiiieiieieieie et 9-8
9.1.5.4 Prism Size (Basal Area Factor)........cccocvveiieiininnienese e 9-10

December 17, 2008 Amendment No. 1 \Y;



Cruising Manual Ministry of Forests and Range

0.1.5.5 HEIGNTS ..cveiiieiiee e s 9-11

9.1.5.6 Field Marking and ProCedures.........cccccveverivevveieenieene e 9-12

9.1.5.7 Diameter at Breast Height Measurement (DBH)...........cccccceveenee. 9-13

9.1.5.8 Block Label - Mature and Immature...........ccccooevivinnenenenenenen 9-15

9.1.5.9 Plot EStabliShment ..........cccoeiiieiiiieee e 9-15

9.1.6 TIMBEN TYPING 1ovvrieieiiieie ettt e esneenee e 9-18

9.1.7 Cruising of Cutting Authority Area Amendments...........cccocveverieereenenn, 9-18

0.1.8 CrUISE REPOIS. .. .ecuveiieeieesiesieeiteeiesteesteete e saesae e reesaeaseesreesreaneesneenseens 9-19

9.1.9 Re-COMPIIALIONS ..ot 9-20

9.1.10 Cruising Damaged Stands and Exceptional Circumstances.................. 9-20

9.1.11 Sampling in Unsafe CoNditioNS .........ccccoiveeiieiienienieesie e 9-20
Tables

Table 1 Correction Table for Chaining Short Horizontal Distances................c........ T-2

Table 2 Plot Radii SIope AHIOWANCE.........ccoiiiiiiieee e T-3

Table 3 DiStribution OF "™ .....ooiiieee s T-5

Table 4 Constants for SPecies and ZONES ..........cccvverieriniierieneee e T-7

Table 5 Butt Taper - Mature - FIZ A, B and C — C0aSt.........cccccvevvriierveresieseeenn, T-8

Table 6 Butt Taper - All Ages - FIZ D to J — INterior......ccccooveveeienienieneeie e T-10

Table 7 Butt Taper - All Ages - FIZ Kand L - INterior.........cccooevveveiiveneerieseene T-12

Table 8 Butt Taper - Immature - FIZ A, B and C - Coast.........cccooceveerenniniiniine. T-14

TADIE Q10 16 .. T-15

Table 17 Cruise Compilation Loss Factor Table ... T-16

Table 18 Risk Group Ratings by Pathological Indicators............c.cceeveveiivervennne T-33

Table 19 Sound Wood Factors for Saprot............cceveeeieeneeienie e T-41
Forms

FS 693 Provincial CruiSe Plan ..........cccoeiiiiiiiiiie e F-2

FS 694 Provincial Cruise Plan and Map Check LiSt.........ccccoviiiiiiiiiiiiiiiieseis F-4

FS 695 Provincial Office Check of Field Cruise Data...........ccccoovveieiiienininienen, F-5

FS 696 Provincial Field Check Cruise SUMMAIY .......cccooviieiiniiniieie e F-6

FS 697 Provincial Compilation Check FOrm........cccccvovviiieiieii e F-7

FS 698 Provincial Comparative Cruise Checklist ...........ccooceviiiniiiiinieneeesie s F-8

ACKNOWIEAGEMENTS........eiiiieiicie et sreenee e F-9

Appendices

Appendix 1 Age and Height Class LIMItS ........coceviriiniininnine e A-2

Appendix 2 Magnetic Declination 2008............cccoceiiieiiieie s A-3

Appendix 3 FOrest INVENTOrY ZONES .......ccveiieiiiieiieneeie e A-5

Appendix 4 Pathological Classification of Trees........ccccccevvveveiieiveie s A-17

ALL Class OF TIEES......eeieeieiieiieie ettt et A-17

A4 LT SUSPECT TIEES ..ttt A-17

Vi Amendment No. 1 December 17, 2008



Revenue Branch Table of Contents

A4 1.2 ReSIAUAI TIEES...cveeiiiie et A-18
A.4.2 Signs and Defects Indicative of Decay in Standing Trees.............c....... A-19
ALL2.1 CONKS Lottt A-19
A.4.2.2 BlINA CONKS......ocuiiiiiiiiiiieieie e A-21
AL 2.3 SCAIS ...ttt et ee e A-26
A.4.2.4 Fork or Pronounced CrooK..........ccoueirieieienenenise e A-32
A4.2.5 FroSt CraCKS .....cooeiieiiiiiiie et A-37
A.4.2.6 Mistletoe Trunk INFECHIONS........covvveriiiiiriiiseee e A-38
A.4.2.7 Large ROEN BranChes.........cccoviiiiieiieiesie e A-39
A.4.2.8 Dead Or BroKen TOP......cciveieiieiiiie e se e A-40
A.4.3 Abnormalities which are not Recorded...........cccoovviiiinninieneieee A-41
A.4.3.1 External Evidence of Butt Rot not Associated with Suspect
ADNOIMANITIES ... A-41
AB.3.2 FIUIES ...t A-41
A.4.3.3 Candelabra BranChes...........ccccoeiiiiiiinini e A-42
A.4.3.4 BranCh FaNS........coooiiiiiiiieces e A-42
A.4.3.5 BIaCK KNOTS.......oiiiiiiieiiiiiee e e A-43
A.4.3.6 BUrls and GallS.........cccceiiiiiiiiiiiiieee e A-43
AL BT SWEEP ettt ee e A-44
A.4.3.8 EXPOSEA ROOLS......ccuviieiiieiieeie ettt A-44
ALL.3.9 OtNEI ..o e A-45
A.4.4 Some Common Decays of Forest Tree Species in British Columbia.... A-47
A4.41 Indian PaiNt FUNQUS .....ocooiiiiiiieieeesee e A-48
A.4.4.2 PiNe ROOL FUNQUS .....ccueivieiieeie et ee e A-50
A4A4.3 PICIUIE CONK..ooeiiieie e A-52
ALA44 CONKFUNQGUS ..ot sne e A-54
A.4.45 Red Belt FUNQUS.......ccveiecie e A-56
A4.4.6 VelVet -TOP FUNGUS ..ot A-58
A4A4T SUIPNUF FUNQUS ... A-60
A.4.4.8 Spongy Butt ROt COMPIEX ......cccoiiiiiiiiiieeeee e A-62
A.4.4.9 Bleeding CONK.......cooveieiiiiiee et A-64
A.4.4.10 False Tinder FUNQUS.........ccooiiiiiiieieieenese e A-66
A4.4.11 POria ObQUA .....ecveieieiiecie e A-68
Appendix 5 Abbreviations and SymbolS ... A-70
Appendix 6 Damaged StaNdS...........coceiveiiiieieeie e A-71
ALB. L PESEDAMAGE. ... .c.eiiieeiieiriiiieie st A-71
A.6.1.1 Bark Beetle COUES........cccoviiiiiieieiesie e A-71
A.6.1.2 Bark Beetle DeSCriptions .........ccccevvieiieieniene e A-72
A.6.1.3 Attack Codes for Balsam, White Pine, Yellow Pine and
LOdgepole PINE.....cooiiieieeeeee s A-72
A.6.1.4 Blister Rust Code 4 (Risk Group 2, White Ping) .........ccccceevvvennens A-74
A.6.1.5 Attack Codes for Spruce, Douglas Fir ..........cccocoociriiininiiicnenn, A-74
A.6.1.6 Defoliators (Path/Tree Class = Risk Group, All Species)............. A-76
ALB.2 FIrE DAMAGE ....eieeieieiteeie sttt A-T77
A.6.2.1 Light Damage - COUE A ......ooveieeieee e A-T77
A.6.2.2 Moderate Damage - Code B.........ccccooeiiiiiiiiiiccec e A-T77

December 17, 2008 Amendment No. 1 vii



Cruising Manual Ministry of Forests and Range

A.6.2.3 Heavy Damage - CoUe C ......ccooiiiiiieiieie e A-T7
ALB.3 DOWN TTBES ...ttt A-78
A.6.3.1 SampPling DOWN TTEES......ccueiiirieriieie et A-80
A.6.4 Extremely Damaged Stands (Windthrow, Flood Damaged, Fire,

INSECLS OF DISBASE) .. .cveerveeriesiieiieiesteeste et tee st e sttt sre e b ere e A-81
Appendix 7 Interior Dead Potential White Pine Log Grade Algorithm ................ A-83
AT L ASSUMPLION ..ottt sre et A-83
ALT.2 PrOCEUUIES ....ouiiieie ittt bbb bbb A-83
Appendix 8 Region and District COAES .........coccveiiiiiiiiiiiese e, A-85
Appendix 9 Site Index Tables for British Columbia — All Species..........c.cc....... A-87

A.9.1 Use of Site Index Tables for BC to Determine the Age Corrections
at Breast HelgNt........ccvovi i A-87
ALO.L C0BSE.... et A-88
A2 INTEIION ..ttt bbbt A-92
A.9.3 Provincial — Coast and INtErior ........cocerriieiiiie e A-94

Appendix 10 CGNF Standards and Procedures for the Coast Forest Region.... A0-110

Glossary

Index

viii Amendment No. 1 December 17, 2008



Revenue Branch Table of Contents

Table of Figures

Figure 2.1 CruiSe Plan IMap. .......ueoveieiieiieie et ee e sae e 2-3
Figure 2.2 Sample Right-0f-Way CrUiSe. ........cccoiiiiiiiiiie e 2-15
Figure 2.3 Patches Greater Than or Equal One Hectare. ..........cccccoevevvevvcicninennnnn, 2-17
Figure 2.4 Patches Less than One HECTare..........cocoveeeiiniieie s 2-18
Figure 2.5 All Patches Less than One Hectare. .........ccccovvvveveeiesciese e 2-18
Figure 2.6 Cruise Tally Sheet (FS 205) — Card Type 9. .....cocovovvieninninie e 2-30
Figure 3.1a Cruise Strip Line Traverse Notes (front). ........ccccoevvvveiieveiienvenecieennn 3-5
Figure 3.1b Cruise Strip Line Traverse Notes (back). .........ccooovvviiiiiiiiiiiiiinn, 3-6
Figure 3.2 FINal CruiSe IMap. .......ccveieiieiie et ae e snn e 3-8
FIgure 3.3 1N, QUL AN ........oiiiiiiieie e e 3-13
Figure 3.4 Borderline Tree Measurements - Variable Plot.............cccccvevviieinennene, 3-15
Figure 3.5 Plan View of Leaning OF..........cccovveiiiiinieninie e 3-17
Figure 3.6 Walkthrough Method - Regular Boundary.........c.ccccooovvvivvenviicsinennnn, 3-18
Figure 3.7 Walkthrough Method - Irregular Boundary. .........ccoccevveiieneiieennennnn. 3-19
Figure 3.8 Example of Where to Measure the Height on Trees with a Broken

TOP OF FOTK/CIOOK. ..o 3-21
Figure 3.9 Measuring Height of Leaning Trees........cccovevevieieeiesie e e 3-22
FIgure 3.10 CroWN CIASSES. ...cveiuviiiieiieiisiiesieeie sttt st see e e 3-25
Figure 3.11 TWO TreeS OF ONE...c.eeiieiieeieiie it e e eee e sre e sra e sree e e 3-27
Figure 3.12 DBH in Relation to High Side.........c.ccooiiiiiiiiiiee e 3-29
Figure 4.1 IHlustration of Basal Area/HeCtare. ..........cccccevvvvieieeieeie e, 4-12
Figure 4.2 Required/optional rePOrtS. ........ccooeeieiieiieiieie e 4-16
Figure 4.3 Percent Reduction WOrKShEet. ..........cccevveieiiniicie e 4-17
Figure 6.1 Cruise Tally Sheet — FS 205 HVA 2006/01 (front side). ........ccceeveveennene 6-3
Figure 6.2 Cruise Tally Sheet — FS 205 HVA 2006/01 (back side). .........ccccccevennene 6-4
Figure 6.3 Determination of Percent TWisSt..........cccccoveviiiiiicie i 6-18
Figure 7.1 Front Side of Map Area Statement Form (FS 121 HRV 2005/06).......... 7-3
Figure 7.2 Reverse Side of Map Area Statement Form (FS 121 HVA

2005/06). 1..vvevverieieite sttt ne s 7-22
Figure 7.3 Height/Diameter Description Card...........ccccooevveveiieiiiesr e 7-24
Figure 7.4 Height/Diameter Description Card...........cocoovvirininieienene e 7-26
Figure 8.1 Examples of Recommended Stump Measurements. ............c.cccceeveenenn. 8-14
Figure 8.2 Examples of Risk Group Determinations for Stumps. ...........ccccvevvenne. 8-15
Figure 8.3 FS 205S Ministry of Forests Stump Cruise Tally Sheet........................ 8-16
Figure 8.4 FS 205S Ministry of Forests Stump Cruise Tally Sheet

(SIAB 2 OF 2). oot 8-17
Figure 9.1 Example of Live LImMD.......cocooiiiiiiiieieeee e 9-9
Figure 9.2 The Walkthrough Method. .........cccoeiiiiiiiiic e 9-17
Figure T.1 Forest Inventory Zone Series NUMDErS. ........cccovvviriiiinincieniceen T-32
Figure T.2 Sound wood factors for Saprot. .........cccccccveveiiiiveve s T-41
Figure F.1 FS 693 - Provincial Cruise Plan (Page 1 of 2). ......cccoeveiiiiieiiiiiiee, F-2
Figure F.2 FS 693 - Provincial Cruise Plan (Page 2 0f 2). .....ccccocevvevevevicccien, F-3
Figure F.3 FS 694 - Provincial Cruise Plan and Map Check List............cc.ccocvveneee. F-4
Figure F.4 FS 695 - Provincial Office Check of Field Cruise Data..............c.cceene... F-5
Figure F.5 FS 696 - Provincial Field Check Cruise Summary. ........c.ccccoovvreinnnenn. F-6

December 17, 2008 Amendment No. 1 iX



Cruising Manual Ministry of Forests and Range

Figure F.6 FS 697 - Provincial Compilation Check Form...........c.cccooceiviiiniiiinnnns F-7
Figure F.7 FS 698 — Provincial Comparative Cruise Checklist.............ccccceevvvinennnnn F-8
Figure A.1(2) FOrest INVENTOrY ZONES. ......covueiierieeiiiiiesieenie et A-5
Figure A.1(b) FOrest INVENTOrY ZONES. ......cccoeiieiieieeieieesieeiesee e seesieesee e e A-6
Figure A.1(C) FOrest INVENTOrY ZONES. ......covueiieiieiieiesieesie et A-7
Figure A.1(d) Forest INVENTOrY ZONES. ......cceoueiieiieiieeieieesiesiesiae e sreesieesee e sneeeas A-8
Figure A.1(e) FOrest INVENTOrY ZONES. ......covuerieiieiiieiesieenie et A-9
Figure A.1(f) Forest INVENtOrY ZONES. .......cccivevueiiieiierieeieseesieseeseesieseesnesseaneens A-10
Figure A.1(g) Forest INVENLOrY ZONES. ......ccoveeiiiieiiieienie et A-11
Figure A.1(h) Forest INVENTOrY ZONES. ......c.coiveiueiieiiieiieieseesiesieseese e sae e A-12
Figure A.1(i) FOrest INVENTOIY ZONES. .....ccveieeiiirieiiieiieeie et A-13
Figure A.1(j) FOrest INVENTOIY ZONES. ......ccueiveieiiesiieieeieeseesiesiesaese e seesseaneens A-14
Figure A.1(K) Forest INVENTOrY ZONES. ......c.ooeeuirieiiieiinie et A-15
Figure A.1(I) FOrest INVENTOIY ZONES. ......ccceiveiieiieiierieeieseesie e saesie e sae e A-16
FIQUIE A.2 SUSPECE TIEES. ..cutieiieiieiiee ittt sttt re et A-18
Figure A.3 Example 0f SCNWEINITZIT.........cccovvereiieiierecc e A-21
Figure A.4 Example of Blind Conk in a Knot. .........cccccoeviiiiiiniiie e A-22
Figure A.5 Non-blind Conk in @ KNOL. ........ccceviiiiiieic s A-23
FIQUIE A.B HOSE LISE. .oeeiiieiieiecie et A-25
Figure A.7 Blind Conk and Sound KNOt...........ccocveiiiieineie e A-26
FIGUIE A.8 ROOL SCAIS. ...ccuiiiiieiiiiieitieriie ettt sttt sreente e A-27
Figure A.9 ClOSEA SCAIS. ...ccvveiiiiieieeie ettt nee e A-27
FIGUIE A.LO OPBN SCAIS. . .veveeieeiiesieesieeiesiee st e ettt sttt sbeesae e sreenreenee s A-28
Figure A.11 Cankers Caused by FUNQI. .....cccooviiiiiiiiec e A-30
Figure A.12 Scars Caused by Rock Slides and Falling Rocks. ..........cccceoerinnee. A-31
Figure A.13 Types of Forks and Crooks Which are Recorded..............cccccverveennne A-34
Figure A.14 Fork or Crook and/or Dead or Broken TOp. .....ccccevevvereeiieieeiieanens A-35
Figure A.15 FOrK/CroOK. ......ccooiiieiiiiee e A-36
Figure A.16 Appearance of Frost Crack on Standing Trees. .........ccccccevvevvesvenenn, A-37
Figure A.17 Trunk Infections of MiStletoe. ..........cccoeviiiiiiiiiiiice A-38
Figure A.18 Trunk Infections of Mistletoe. ............ccoevviiiieeie i A-38
Figure A.19 ROLEN BranChes. ........ccoiiiiiiiiiieieieie e A-39
FIGUIE A.20 FIULES. ...veeeieceie ettt re e A-41
Figure A.21 Candelabra BranChes. ..o A-42
Figure A.22 BranCh Fans. .........ccoiiiiiiiie et A-42
Figure A.23 BIaCk KNOTS. .......ooiiiiiiieesic e A-43
Figure A.24 BuUrls and Galls. ........cccooveiiiiiiiiiiece e A-43
FIQUIE A.25 SWEEP.....eiiiiiieiitieeee et bbbt A-44
Figure A.26 EXPOSEA ROOLS. .....ccviivieiireieiie ittt ste e A-44
Figure A.27 Bird Damage.........ccoueeiieiieieiesie sttt A-45
Figure A.28 lllustrates Forks and Crooks Which are Not Suspect............ccccceeu.... A-46
Figure A.29 Indian Paint FUNQUS. ........cccoiiiiiiiiiniee e A-48
Figure A.30 Pine ROOt FUNQUS. ....ccveoiiiiiciecc et A-50
Figure A.31 PICtUIE CONK. ...ocviiiiiiieiieieiee e A-52
Figure A.32 CONK FUNQUS.......c.coiiieiieiie sttt A-54
Figure A.33 Red Belt FUNQUS. .......cc.ooiiiiiiie e A-56

Amendment No. 1 December 17, 2008



Revenue Branch

Table of Contents

Figure A.34 Velvet-top FUNQUS. .......cccoiiiiiiiieieie e A-58
Figure A.35 SUIPhUN FUNGUS........coiiiie e A-60
Figure A.36 Spongy Butt ROt COMPIEX.......ccceeiiiiiiiiiiieee e A-62
Figure A.37 BIeeding ConK. .......ccoiiieiieieiieiieie et A-64
Figure A.38 False TINder FUNQUS. ......ccooiiiriieienie e A-66
Figure A.39 POria OBlQUA. .......ccoveiieiieie e A-68
Figure A.40 Damage Call Matrix for Uprooted, Ice Damaged and Wind
ShEArEd TIEES. . .oiiii it A-79
Figure A.41 Example of Mechanical Damage..........cccccevvrieeiieninnienisie e A-82
Figure A.42 Interior HEMIOCK.........c.coviiiiieiicc e A-83
Figure A.43 Dead Potential White Pine Log Grade Algorithm..............ccccceienee A-84
Figure A.44 Forest Region and District BoUNdaries..........ccccocevvervsieeseeneseennnnn, A-86
Figure A.45 Fdc — Coastal Douglas-Fir. ..., A-89
Figure A.46 Hwc — Western Hemlock - Coast. .......ccccvvvevveiecieiiecc e A-91
Figure A.47 Fdi— Interior Douglas-Fir........cccoooiiiiiiiiiee e, A-92
Figure A.48 Hwi — Interior Western HemlocK. .........ccccooveveiieiesin e, A-93
Figure A.49 Act — Black Cottonwood - Provincial..........c.ccccoovviiiiiiiciicieee A-95
Figure A.50 At - Trembling Aspen - Provincial. .........ccccccovvvveniieveiie e, A-96
Figure A.51 Ba— Amabilis Fir — All Balsam Species - Provincial. ...................... A-98
Figure A.52 Cw — Westerm Redcedar - Provincial. ..........cccccccvvivevveiniininernene A-100
Figure A.53 Dr - Red Alder - Provincial. .........ccccooiiieiiniinieice e A-101
Figure A.54 Lw — Western Larch — Provincial............cccocvvvvivieviveieiiieieceseee A-102
Figure A.55 Pli — Lodgepole Pine - Provincial..........c.ccooeiiiniiiinniiiieee A-103
Figure A.56 Pw — Western White Pine — Provincial. ..........cccccccvvvviiviicinecnene, A-104
Figure A.57 Py — Ponderosa Pine — Provincial..........ccccooviiniiiinninicin e A-105
Figure A.58 Sb — Black Spruce — Provincial. ..........ccccccevvvvvenieeineie e A-106
Figure A.59 Ss — Sitka Spruce - Provincial. ............cccooeviiieiiieiineic e A-108
Figure A.60 Sw — White and Englemann Spruce - Provincial. ............cc.cccccoue.ee. A-109
December 17, 2008 Amendment No. 1 Xi



Cruising Manual Ministry of Forests and Range

This page is intentionally left blank.

xii Amendment No. 1 December 17, 2008



Revenue Branch Cruise Design

Changes to a cruise plan should be rare and minor in nature and must be undertaken to
affect unforeseen issues that affect good forest management or other minor operational
issues.

The submitting forest professional recognizes that changes to a plan, such as a change in
area or the removal of a plot(s) is biased and will have assessed the impact of the
alterations against the principles of sampling identified in these standards. The
submitting forest professional will submit a record of all relevant information that was
used to develop the original cruise plan and final appraisal map. This model is consistent
with the direction of professional reliance.

The district will review each change on a case by case basis and determine if the change
meets the intent of providing good forest management or addressing unforeseen minor
operational issues.

B.C.T.S. A1234S5
CRUISE PLAN NMAP

TENURE SCALE,
REGION PHOTOS

DISTRICT
Timber Type Descriptions
© F(H C D)9%41-M-16ha

/ © F951G-8ha

© FHE40-M -6 ha

Bridge

DIGITAL GPS SURVEY AND MAPING DATA MUST BE PROVIDED UPON REQUEST.
REFER TO THE S 604, PROVINCIAL CRUISE PLAN AND MAP CHECK LIST FOR FURTHER INFORMATION.

Figure 2.1 Cruise Plan Map.
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2.1.2 Scale-Based Stumpage Assessment - Timber Sales or Cutting
Permits

General Conditions:

o all species listed under Section 6.3.2 of this manual shall be cruised,

o the minimum tree sizes are specified in Chapter 6,

nn

o all references to "plots", "cruise plots", and "measure plots" must be interpreted as
Full Measure Plots unless specified otherwise,

o Sampling Error objective is based on full measure and count plots (unless
specified otherwise),

o all plots must originate from the harvest area. Plots in areas 100 percent reserved
from cutting must not be used in the compilation.

¢ all measure and count plot data originating from the harvest area must be used in
the cruise compilation, and

e cruises are the responsibility of the district that contains fifty percent or more of
the cruise area.

e cutting boundaries and timber types must not be located based on the inspection
of cruise plot information as this constitutes bias.

Minimum Tree Counts (All Species, Tree Classes 1, 2, 3,5, 7, 8, 9)

Variable Plots Fixed Plots

4.0 10.0

a. The minimum average tree counts are required for all cruises that do not meet the
minimum sampling error requirements.

b. If the timber types are very open and the minimum tree count can not be achieved
with a BAF 2 prism, then the minimum tree count requirement may be waived.

c. Include tree classes 1, 2, 3, 5, 7, 8, 9 of all species listed in Section 6.3.2. Also
include trees that meet the minimum DBH specifications, but are converted to a
tree class 6 in the compilation because they are too short for a merchantable log.

Sampling Error Objective:

1. The scale-based cutting authorities sampling error objective is 15.0 percent at 2
standard errors based on the total stand (before reduction).
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If the cruise plan does not specify a sampling error objective, then the minimum
standard requires the establishment of full measure plots on a 100 m * 100 m grid
spacing.

The maximum grid spacing:
e cutting authorities less than 250 ha - 200 m square grid, and
e cutting authorities greater than or equal to 250 ha - 250 m square grid.

e Sections 2.1.2.1 to 2.1.2.3 are subject to the requirements listed under Section
2.1.2 unless otherwise stated.

2.1.2.1 Sampling Requirements

1.

Partial Cut

Count plots are permitted in partial cut cruises only if the minimum sampling
intensity of a 100 m x 100 m grid of full measure plots has been achieved.

Clearcut

The number of count plots is not limited for clearcut cruises that meet the minimum
sampling error requirement based on the measure plots only.

All plots must originate from the harvest area. Areas where no cutting is prescribed
such as Riparian Management Zones with 100 percent retentions are to be excluded
from the cruise.

If a range of leave tree or cut tree stems per hectare are reported in the Schedule B of
the cutting authority then the average of the highest and lowest number will be used
to determine the percent reduction input into the cruise compilation.

Helicopter Single Stem - The trees to be harvested must be marked prior to cruising.
The cruising options are as follows:

a. establish variable plots and the 15.0 percent sampling error requirement will be
based on the cut trees,

b. two measure plots per hectare with an average of 2.0 cut trees per plot, or

c. 100 percent cruise.
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2.1.2.2 Comparative Cruises

While the Interior Appraisal Manual determines the situations when comparative cruise
data may be used for appraisal purposes, the overriding principle of “if there is time to
perform a full cruise, then the timber will be cruised” shall be followed.

1. Definitions:

New Cutting Authority (NCA): the area affected as a “catastrophic event” (i.e., Mountain
Pine Beetle infestations, severe blowdown, etc.) that is to be appraised.

Parent Cutting Authority: a cutting authority that has been previously cruised which
supplies the cruise data that will be “borrowed” and recompiled for the appraisal of the
“New Cutting Authority”.

Insufficient Time to Harvest: when a delay in harvesting will severely impact quality and
quantity of timber to be harvested.

2. Factors for Determining the Level of Data Required:

The following matrix is to be used as a guide to determine the amount of work and
the level of data required to justify use of a specific comparative cruise.

Factors Condition | Points Condition Points Condition Points
New Cutting Authority size m >100 000 15 20 000 — 100 000 10 <20 000 5
Catastrophic Event Type None 10 Beetle 5 Unsafe to Cruise 2
Percent beetle in stand < 25% 3 25% - 75% 2 > 75% 1
Cruise Types Similarity Dissimilar 3 Similar 2 Very Similar 1
Species & size variability Variable 3 Average 2 Uniform 1
Sufficient time to harvest Some 15 Little 5 No time 1

0to 13 points

A minimum of 2 plots per timber type in the New Cutting Authority.

14 to 23 points

A minimum of 6 plots per timber type in the New Cutting Authority.

> 23 points

Full Cruise of the New Cutting Authority.

3. Requirements to ensure that the New and Parent Areas are Comparable:

Levels of data/work required:

2-6
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2.2 Types of Cruise

2.2.1 One Hundred Percent Cruise

The Regional Executive Director may direct that for certain forest stands and valuable
species, a one hundred percent cruise is required.

2.2.2 Sampling Patterns - General

Samples within cutting blocks from previous operational cruises of the area may be used
in the sampling plan if they meet the standards set in this manual.

Referring to the following types of sampling methods, systematic sampling in
conjunction with a grid to locate the plots must be used for appraisal type cruises unless
permission is granted by the Regional Executive Director to use one of the other
sampling patterns.

All possible sample points that can be established in the harvest area must be cruised.

2.2.2.1 Systematic Sampling

In systematic sampling, plots are at fixed intervals with a minimum of two full measure
plots per timber type. The sampling grid spacing must be the same for each timber type.
If the grids are different within a timber type in different blocks, then the types can be
either labelled as unique types within a block or the areas can be re-cruised to meet the
minimum sampling intensity.

In addition:

1. The preferred method of establishing plot locations is to use a GIS based grid system
that covers a specific operating area. If a GIS grid system is not available, then a
local grid must be established using the following procedure:

a. Start at the most south-westerly point of the block and measure in one-half (1/2) of
your grid distance at a bearing of N45E to set your base plot. Using the base plot,
lay your local plot grid on the map oriented in cardinal directions
(N-S & E-W) to determine the plot locations. You can start anywhere on the edge
of the block and tie-in to the nearest plot.

2. The maximum plot spacing listed in Section 2.1.2 (4) will ensure adequate coverage
of the area for timber typing and tree and terrain information.

3. The sampling grid horizontal distances must be equidistant between plots and strips.
The options are square grid or staggered grid. The option selected must be used
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consistently for the cutting permit. Refer to Figure 2.1 for an example of a staggered
grid.

4. Where plots must be added to an existing cruise area, they must be positioned in a
systematic random way so they cover the entire timber type(s) that has the highest
coefficient of variation. The following method is recommended for adding plots to an
existing cruise:

a. determine the number of additional plots required using the coefficient of
variation from the statistical summary report. Adding 10 percent to the number of
plots is recommended for a safety margin. If the number of plots meets or
exceeds 1.0 plots/ha for the whole cruise area, then the maximum sampling
intensity will be 1.0 plots/ha,

b. determine the new grid for the cutting authority area to obtain the additional
number of plots required,

c. lay the new grid over the original grid by positioning the new plot over top of the
original plot that is nearest the P. of C.. Use the same cruise grid orientation,

d. disregard the overlapping plot and locate the new plots on the cruise map, and

e. determine the bearings and distances to the new plots from the nearest original
plots. This will reduce the amount of traversing required to establish the new
plots.

The new grid must be submitted with a cruise plan to the Ministry of Forests and Range
district office for approval at least 30 days prior to the commencement of field work.

2.2.2.2 Cruising Road Rights-of-Way

The following procedures are used where road rights-of-way require cruising and the
minimum sampling error cannot be achieved:

1. The fixed area plot centres will be located at the midpoint between the R/W edge and
centre line and on alternating sides of the R/W centreline.

2. The plots will be circular and 5.05 metre radius.
3. The minimum sampling intensity will be 2.5 percent of the R/W area.

4. Where timber on road rights of way within a cut-block is removed under a road
permit (R.P.) after the block is cruised, the cruise plots that are within the area of the
R.P. shall be included in the cruise compilation for the cutting permit and the area of
R.P. will be removed from the cruise compilation. Record R/W areas that are not part
of the cutting authority in card Type H of the Map Area Statement.

5. Refer to the requirements in section 2.1.2.2 of this manual where comparative
cruising is permitted by the Appraisal Manual.
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If typing changes after the cruising field work, due to reserves for example, cruisers may
need to revisit the cruise plots in the field to ensure they are not influenced by these
changes. Good traverse note taking, to identify potential reserves, will reduce the need
for cruisers to re-visit cruise plots.

Use the following methodology for stratification:

1. Forest types must be distinguished before the cruise commences based on:
a. aerial photograph interpretation, or
b. the most recent forest cover maps,

2. Field inspection or sampling.
The type lines must be documented in the traverse notes.

3. [If the transition from one timber type to another is very gradual and not detected in
the field, then the type line must be drawn equidistant from dissimilar plots.

4. If non-forest types are stratified out of the harvest area, then they must not be
sampled.

2.6.3.2 Minimum Plots Per Type

If the sampling error requirement has not been waived or there has not been a boundary
amendment after the cruise has been completed the following requirements must be met:

The Average Line Method of Compilation requires a minimum of two measure plots per
timber type in the cutting permit.

>

This is to enable the calculation of sampling statistics.

The second plot in small timber types will be located according to the following
procedure to ensure that a minimum of two measure plots are located in the timber type:

1. Locate the second plot one half of the inter-plot spacing along the stripline in the
current direction of travel from the single plot in the type. If the plot is still not in the
timber type, then

2. Locate the second plot one quarter of the inter-plot spacing along the stripline in the
current direction of travel from the single plot in the type. If the plot is still not in the
timber type, then
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3. Continue steps 1. or 2. at ninety degrees clockwise from the stripline until the second
plot can be established.

2.6.3.3 Calculation of Number of Samples

When stratified sampling is used, an average weighted coefficient of variation must be
determined. This value is used in the equation to calculate the total number of plots
required. For example:

Type Area Area X Proportional Weighted CV

Type | ha Av. Volume/ha | Av. Vol. | (Areax Vol) CVv | (PxCV)
FP1 12 272 3264 0.43 30 12.9
P1 12 134 1608 0.21 50 10.5
P1F 16 171 2732 0.36 40 14.4
40 7 604 1.00 37.8

If this 40 ha timber sale is to be sampled with 0.1 ha plots, and a sampling accuracy of
plus or minus 15 percent at 2 S.E., the required number of samples is:

G UXCVIXN (2)* x(38) x400
NXE*+t*xCV?2  400x(15)"+(2)*x(38)
_ 4x1444x400  5776x400 2310400
 400x225+1444 9000045776 95776
=24

The probability factor for n-1 or 23 is then used to calculate a new "n", which equals 26.
These 26 samples are then distributed among the three types as follows:

n = PCV, xnetc. = F-Pl;n= Ex26 =9
PCV 37.8

:lO—'5X26:7 PI—F;:£X26=1O
8 37.8

Pl;n
Exact estimates of type size, volume and coefficient of variation are not necessary in
advance of cruising to predict sampling requirements. Reasonable approximation are
sufficient to establish correct relative intensities of sampling for each type.

The sampling error objective (e.g., plus or minus 15 percent, 19 times out of 20) for scale
based cruises is for the total volume of the cutblocks, and the basis for estimating the
number of samples required to meet this objective is the forest types within the area to be
cut and their relative volumes.
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3.1 General Provisions
3.1.1 Signatures

Stumpage rates are estimated on the data collected by timber cruisers. Therefore cruise
tally sheets (FS 205 and industry versions) must be signed, name printed and dated by the
cruiser who accepts responsibility for the information contained on the card. This assists
the check cruiser to sample a representative proportion of each cruiser's work.

3.1.2 Tie-Points

The cruise must originate from valid tie points such as unique photo and map locations
like creek junctions, road locations, falling corners and GPS positions. All of the cruise
strips must be linked together and to the boundary line.

The tie-point or reference point of each strip-line must be well established on the ground
so that it may be found at a future date.

=<
3.1.2.1 Options for selecting the Point of Commencement (POC)

1. Select the map feature (creek, junction, etc.) or GPS station, which is closest to the
access in the block that the cruiser’s plan to use.

2. In the case of patch-cuts, the POC for each patch will be from the nearest plot in the
adjacent patch.

3.1.3 Strip-Lines

The strip-line will be run using compass, clinometer and metric surveyor tape or
electronic measuring devices. Allowances for slope must be made since all distances
must be horizontal. The line should be marked with plastic marking tape so it is easily
visible.

3.1.4 Plot-Centres

When the required distance has been measured along the strip line, a stake, tree or
equally effective marker must be established at the plot centre where the compass person
marks the chainage. If the chainage is at a tree, mark the plot centre with an “X” at the
point where the chainage touches the tree. If a stake is used then the plot centre is the
ground level point and not the top of the stake.
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A reference point (RP) must be recorded in the traverse notes or on the cruise tally card.
It is acceptable to use a reference tree that is an “in” tree and record the bearing and
distance to the nearest point on the tree at DBH. The reference tree will be used to
determine the position of the plot centre for check cruising. It is recommended that the
reference information is recorded below stump height to facilitate post-harvest
evaluations. Refer to any regional guidelines for any additional requirements and use of
reference trees.

3.1.5 Slopes
3.1.5.1 Slope Percent

Record the most severe slope measurement from the plot centre to a point 15 m slope
distance within the harvest area and rights-of-way through block roads. Plot slope data is
required for all road rights-of-way areas contained within a cutting authority. Plot slope
is not recorded on road cuts or fills.

The plot slope reading must be confined to the harvesting method area if the harvesting
method boundary is known when the field work is performed.

3.1.5.2 Distance Slope Correction

All distances (strip and base lines, plot radii and closed traverses) must be corrected for
slope to obtain horizontal distance and measured to the standards listed in Section 3.6.3.1
or refer to Table 1.

The formula used to correct for slope is:

0
COS {TAN‘I (%ﬂ = slope correction factor <1.000
The resulting number is multiplied by a measured slope distance to obtain the equivalent
horizontal distance. For example:

e slope of 59 percent and measured slope distance of 8.62 m to tie-point,

59
R TAN™! (—) = 0.8613, and
COS{ 100 } ,an

e 8.62mx 0.8613 =7.42 m horizontal distance to the tie-point.

To obtain a slope distance, the specified horizontal distance is multiplied by the inverse
of the slope correction factor. For example:

o slope of 74 percent and specified horizontal distance of 50 m,
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74
e COS {TAN_l (ﬁj} = 0.8038 0.8038~"' = 1.2441, and

e 50mx 1.2441 = 62.205 m slope distance will give 50 m horizontal distance.
Refer to Table 1 for Correction Table.

3.1.6 Traversing

All cutting permits require a closed or GPS traverse of each cut-block. Stations, tie-
points, reference points and boundaries must be well established on the ground for
permanent future reference and must not be destroyed during or after harvesting
operations. Refer to any established district policy on boundary marking where the cruise
area is located (e.g., Forest Practices Code Boundary Marking Guidebook). Traverse
notes shall include tree species and diameters recorded for all stations, tie - points and
other boundary references. Refer to Section 3.6.3.1 for the tolerances. The original strip
line, type line, boundary traverse notes and GPS coordinates must be made available to
the check cruisers upon request. The boundary traverse must be tied to the cruise strips
in instances where the harvest boundaries are traversed after cruising.

All areas that are inside the block boundary and will be removed from the harvest area
must meet the area error standards in section 3.6.3.1(8).
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snag density in the stand for appraisal purposes. Only trees equal or greater than 3 m
high and equal or greater than the minimum timber merchantability specifications must
be tallied. Estimate their actual observed height and the original DBH, not an estimate of
the stems original height.

3.5.6.5 Tree Class 5 (Mature)

A mature conifer tree is defined as any tree over 120 years old. A mature deciduous tree
is defined as any tree over 40 years old. The exceptions are:

a. Aspen and Cottonwood in FIZ K and L where tree classes 5 or 7 will be used for
trees 141 years and older,

b. Coastal cruises where there are trees between 121 and 140 years old, then tree
classes 5 and 7 will be used for trees 141 years and older.

A reasonable number of mature ages should be sampled along with the age drilling of the
main stand component.

3.5.6.6 Tree Class 6 (Live Useless)

Live Useless trees are trees that have only one or two live limbs. They are combined
with TC 4 for the compilation of percent snags. This tree class must not be confused with
a Tree Class 2 tree, which has a high proportion of rot due to conk.

Cedar and Cypress The tree must be almost completely rotten or hollow with just a
thin shell of sound wood remaining. The low proportion of sound
wood must be obvious (i.e., rotten or hollow knots, and large
open scar).

Hemlock, Balsam, The tree must be broken off in the lower or middle thirds (i.e., at
Fir, Pine & Spruce least the top third must be missing) with only a few live branches
and almost completely rotten or hollow.

3.5.6.7 Tree Class 7 (Mature Dead Potential)

This class is a combination of Veteran and Dead Potential so that the correct loss factor
tables are applied in the compilation. The guidelines for TC 3 and TC 5 apply. Dead
potential Lodgepole Pine will use Risk Group 2 loss factors unless the tree has conk or
blind conk then it will use the highest risk group.

3.5.6.8 Tree Class 8 (Younger Immature)

Younger immature coniferous trees (except Lodgepole Pine) are trees up to and including
80 years of age and Lodgepole Pine are trees up to and including 60 years of age.
Younger immature deciduous trees are trees that are up to 20 years of age. When
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cruising FIZ K and L Aspen and Cottonwood, tree class 8 will be trees that are up to and
including 80 years of age.

On the Coast, when the age in 10s is 13 or 14, tree class 8 trees will be trees up to 120
years of age.

3.5.6.9 Tree Class 9 (Younger Immature Dead Potential)

This class is a combination of Immature and Dead Potential so that the correct loss
factors are applied in the compilation. The guidelines for TC 3 and TC 8 apply.

3.5.7 Quality

Stem quality information forms the basis for a computerized grading system. Quality
remarks are also used for the experimental interior Douglas Fir quality and the interior
log grade algorithms (refer to Appendix 7). They are recorded when observed 30 cm or
more above the high side of the tree. This data collection is currently optional in the
interior.

The quality class information will be collected on all commercial living and dead
potential trees (refer to Chapter 6, Positions 45-51, required on the coast for immature,
partial harvest cutting authorities, woodlots, Small Business Forest Enterprise Program
Timber Sales).

3.5.8 Damage Codes

Standard cruising methods as outlined in Chapter 6 and Appendix 6 of the
Cruising Manual are to be followed.

Damage codes are to be used when damage is identifiable.

Code the trees as they appear at the time of the cruise with no attempt to guess what the
future condition of the trees will be.

3.5.9 Ages

Ninety-five percent of all trees must be in the correct age class. Sufficient trees must be
bored for age to ensure the correct maturity classes, except Lodgepole pine where the
inventory age will be used to determine the correct age classes. The number of trees that
need to be drilled will be dependent upon the maturity profile in each plot.

For over mature stands, the establishment of age is not critical except for interior cedar
over 141 years as it requires a different top diameter for compilation.

The age in 10s on the Cruise Tally Sheet is required for all measure and count plots. This
age is used in each plot to assign the correct loss factor table, determine maturity and for
stratification.
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It is important that height as well as age be taken on each age sample tree because the
height is used to estimate the years to boring height to obtain total age.

The age correction to Dbh is found in Appendix 9.

Age of sample trees is determined by a ring count from an increment borer core, taken at
diameter breast height (DBH).

The pith must be included in at least half the sample tree cores on each plot. In cases
where the pith is not contained in the core, and is missed by an estimated three years or
more, the tree must be rebored.

"Age bored at 1.3 m must be accompanied by a sample tree height. The Site Index is
then determined by using the bored height age (1.3 m trees above high side) and the
height of the sample tree. The Total Age of the Age Sample Tree is determined by
adding the boring height age to the years to boring height (as determined by the Site
Index)."

Tree class 3, 7 and 9 trees — record age as counted and corrected. Do not add the number
of years that the tree has been dead.

Use the following procedure for determining the tree classes for interior Lodgepole
pine (PL):

e Overlay the most recent Forest Cover Inventory or Vegetation Resource Inventory
(VRI) polygon coverage on the cruise plan map.

o Identify the projected age or the age class code for each overlaying polygon. The
projected age can be retrieved from the Vegetation Tab in Mapview or from the
licensee forest cover mapping system. The age class codes can be retrieved from
the most recent TFL or WL inventory maps. Refer to the age class code from the
table below to determine the corresponding age range.

Mapview Link

e The age of each interior Lodgepole pine tree tallied in a plot is the projected age
or the corresponding age of the inventory polygon in which the plot is located.
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Code Age Age Class Limits Allowable Tree Classes

1 1 to 20 years 8,9

21 to 40 years

41 to 60 years

61 to 80 years 1,2,3

81 to 100 years

101 to 120 years

121 to 140 years 57

141 to 160 years

O|lo(N[ojo|B~|W|IN

250 + years

Note: Tree Classes 4 and 6 are allowed for all age classes.
Examples of determining PL tree age and tree classes:
# 1 - Mapview

The polygon projected age is 125 years old. Therefore, the PL trees in the plots in the
polygon are classified as mature tree classes 5 or 7.

#2 - Tree Farm Licence

The polygon age class is 4, which corresponds to 61 to 80 years. Therefore, the PL trees
are older immature tree classes 1, 2 or 3.
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3.6 Check Cruising

If requested by the Ministry of Forests and Range for checking purposes the licensee or
consultant shall submit the originals of all the cruise tally sheets, cruise map and traverse
notes. All required fields on the cruise tally card must be completed if a cruise
compilation check is performed. If magnetic data is requested it must contain the Map
Area Statement completed as per Chapter 7, the percent reduction data and followed with
the tally sheet listed in numerical order, and shall be submitted electronically in ASCII
format.

3.6.1 Data Replacement and Responsibility for Data

All cruise tally cards must be signed and dated by the original cruiser and as appropriate
the check cruiser.

Any changes made to plot card data after the original cruise must be initialled and dated
by the person making the change.

Any data that was changed must be reflected in the appraisal compilation.

If a re-cruise has been performed, then the cruiser will mark the date that they re-cruised
the plot on the reference tree.

A field or compilation check does not preclude a check cruise at a later date by Ministry
of Forests and Range staff.

3.6.2 Objectives of Check Cruising

The purpose of check cruising is to verify that field observations and measurements were
taken and noted correctly. Checking includes traverse notes, compass notes and tally
sheets.

Certain guiding principles will be the basis for all aspects of cruising:

1. All measurements shall be accurately and carefully taken. Personal bias must be
eliminated and each classification determined fairly and honestly.

2. Magnitude of sampling errors should be calculable.

3. All measurements must be made with instruments of proven accuracy, and they must
be calibrated regularly.

The field check should be performed while the production cruisers are on site provided
that an acceptable cruise plan was submitted to the appropriate district office at least 30
days in advance of the commencement of field work. The licensee and cruising agency
must be given the opportunity to attend the check and should be given at least ten
working days notice unless the cruisers are on site.

December 17, 2008 Amendment No. 1 3-37



Cruising Manual Ministry of Forests and Range

3.6.2.1 Risk Management

The risk management principles for check cruising include emphasizing check cruising
on parameters that have significant impact in the appraisal. The following parameters
should be checked:

1. Check the greater of:
a. Ten percent of the cruise plots in the cruise.
b. Five measure or four measure and two count plots.
c. Twenty trees, including their heights and diameters.
2. Randomly select plots to check each cruiser’s work.

3. Compare the cruise plan map with the cruise strip traverse notes and the final cruise
map to verify that the timber type lines and cutting boundaries are correct. Verify
that the cruise plots used in the compilation are not within wildlife tree patches
(WTP) and non-forest areas, and that these areas are mapped according to the traverse
notes. It is important to determine the reason for the addition or deletion of all
cruised plots. If the placement of wildlife tree patches (WTPs) causes a cruise plot to
be deleted, and it appears that the location of the WTP is not environmentally sound,
an explanation by the licensee is required. It is recommended that a written
explanation be obtained defending the location of the WTP.

4. At least one plot interval distance check per cruiser.

5. Emphasis in the plot measurements must include tree count, trees species, tree heights
risk groups, diameters at breast height (DBH), and plot slope.

6. Boundary and type-line checks will contribute the equivalent of three cruise plots to
the check cruise for each one-half day spent checking boundary and type lines.

The following should be used in establishing check cruising priorities:
1. Cruiser's past performance,
2. Cruiser's experience,

3. High value timber (as determined by species selling prices in the Coast Appraisal
Manual or Interior Appraisal Manual),

4. Licensee's Allowable Annual Cut in the district.

Upon request, a copy of the Ministry of Forests and Range check cruise comparison shall
be submitted to the licensee or consultant in a format acceptable to the Regional
Executive Director or their designate.
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Check cruising is required for all cruise based sales.
3.6.3 Allowable Non-Sampling Errors

Any one of the items listed in Section 3.6 can lead to either the remeasurement of the
entire cruise or the specific parameters that were exceeded. Any changes to a cruise plan
must meet the intent of Section 2.1.1 Cruise Plans.

These standards are defined as the maximum allowable measurement error or variation in
any measured quantity before such a measurement is considered to be incorrect.
Individual standard parameters are to determine whether bias has occurred or not. When
an item has a two part standard, both parameters must be exceeded before the item is
classed as incorrect.

The individual items to be checked and the acceptable limits of error are:
3.6.3.1 Tree Data
1. Number of Stems:

a. Fixed Area and Prism Plots - not more than plus or minus 1 stem in 50 trees
checked from the true number for all plots checked (measure and count-plots).

This tolerance (1 stem in 50 trees) is to be applied as follows.

Trees Checked Allowable Error
110 50 plus or minus 1 tree
51 to 100 plus or minus 2 trees
101 to 150 plus or minus 3 trees

b. The stem count will include all merchantable trees except live useless or dead
useless trees in this check parameter,

c. all borderline trees must be checked by actual measurement from the plot centre
and measurement of the diameter to determine whether the tree is "in" or "out",

d. all borderline trees are to be measured as per Section 3.3 and 3.4 of the
Cruising Manual,

e. 1if the borderline “out” tree has not been measured and found to be "in" on the
check-cruise it will be counted as a "missed" tree,

f. if the borderline “in” tree has not been measured and found to be "out" on the
check-cruise it will be counted in the incorrect stem count,
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g. if'the borderline ‘in’ or ‘out’ tree has been measured it will be accepted, provided
that the original plot radius calculated for the tree does not exceed one (1) percent
variation from the check plot radius and the original horizontal distance
determined for the tree does not exceed one percent variation from the check
horizontal distance, and

h. tree diameters at breast height of 12 cm (coastal immature), 12.5 cm (interior
Lodgepole Pine), and 17.5 cm are allowed 1 percent variation in diameter at
breast height.

Dead useless and live useless tree counts are a check cruising
item for interior appraisal cruises for snag percent. One in fifty
trees are the maximum tolerance.

Trees incorrectly identified as dead potential versus dead useless
or live useless versus live potential contribute to an incorrect stem
count. If safe to do so, dead potential trees should be chopped into
at three or more locations to verify percent sound wood content and
the calculations shown on the tally sheet.

2. Species Identification: the tolerance for species variations is 1 in 50 trees checked
excluding tree class 4 and 6 (useless) trees.

Number of Trees Checked Number of Species Errors Allowed
1to 50 1
51 to 100 2
101 to 150 3
3. Heights:

a. any intentional bias to tree height measurements will result in rejection,

b. use a clinometer and measuring tape or an electronic measuring device to check
all tree heights. The accuracy of electronic measuring devices must be
demonstrated prior to the commencement of check cruising if they will be used
for the true height, and

c. aminimum of 20 tree heights must be checked. If the total cruise does not have
20, then check a minimum of 50 percent of the heights.
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All Tree Heights - Average absolute variation must not exceed 5 percent.

Original — Height (m) Check — Height (m) Difference — (m)
40.0 42.0 -2.0
42.0 41.0 1.0
43.0 44.0 -1.0
46.0 44.0 2.0
Sum = 171.0 6.0

Absolute Variation = 60 = 3.51percent
171.0

4. Pathological Indicators and Risk Groups: no more than 10 percent of all trees
checked in a cutting authority area can have a risk group change.

5. Damage Codes: if they effect the risk group or an appraisal variable.

a. No more than 5 percent of all trees checked can have an incorrect code, and

b. Incorrect codes that result in a risk group change will contribute to Section
3.6.3.1, 4.

C.

For assessment of Mountain Pine Beetle Codes on Lodgepole Pine the following
standards will apply:

i)

ii)

All reclassification of beetle damage codes must be based on field data
collection.

In order to provide the Ministry of Forests with adequate time to perform
check cruises, resweep data must be provided to the Ministry at least 10
working days prior to the commencement of any harvest activity, or some
other mutually agreed upon time frame. In turn, the MFR must respond to the
licensee within that time frame if there are any concerns with the cruise,
otherwise the cruise will be considered acceptable.

ii1) In order to check and verify the resweep beetle code data and confirm who

performed the cruise, the following information must be made available to the
Ministry of Forests and Range: the date(s) the resweep was completed and by
whom; and for each re-classified tree, the original damage code and the
updated damage code.
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iv) Due to the rapid nature of change associated with needle colour attribute
versus other timber attributes, beetle code classification will only be counted
as an incorrect damage code if the cruisers' code is greater than the code
determined by the Ministry of Forests and Range (e.g., the cruiser called a red
attack (code 2) and the check cruise assessed the tree as green attack (code

1).

v) The intent of allowing licensees to resweep for beetle codes is to provide the
most recent description of the beetle code damage. As such, the Ministry of
Forests and Range check cruise efforts will focus primarily on the correct
determination of the beetle code attribute; however if in the general practice of
completing the beetle code assessment, the Ministry of Forests and Range
becomes aware of other significant inconsistencies with respect to the cruise
standards, these issues will be addressed on a case by case basis.

6. Ages: Refer to Section 3.5.9.

a. The age in 10s and tree classes must result in the correct application of the loss
factors consistent with the Tree Class Modification of Loss Factor Tables at the
end of Table 17. The original and check cruiser must agree on the maturity class
of the trees upon review of the drilled cores.

b. Ninety-five percent of all trees, except Lodgepole pine must be placed in the
correct immature and mature class for loss factors,

c. The inventory types will be used to adjudicate the correct age class assignment for
interior PL trees.

d. Coast - age in 10s of 13 and 14 - all tree classes must be verified since tree classes
1, 2, 3, 8 and 9 contribute to the percent second growth reporting (see Section
9.1.5.7).

7. Breast Height: when this limit is exceeded, the true position is used for a. and b.
below. The height of the diameter-line marked at breast-height must not exceed plus

or minus 5 percent (plus or minus 6.5 cm) from the true breast-height of 1.3 m above
high side.
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Diameter at Breast Height (DBH)

o All live and dead potential trees a.
as measured with a steel or
equally accurate DBH tape.

At least 90 percent of individual stems
checked must be within 2 percent of
true DBH.

b. | Average absolute variation of all DBHs
checked must be within plus or minus 2
percent.
. DU trees can be estimated. a. Estimate to the nearest 5 cm class.

8. Strip Lines or Tie Lines to Prism or Fixed-area Plots:

Plus or minus 2 percent of horizontal distance.

Bearing-strip to strip or plot to plot and plot centre reference:

Plus or minus 2° - this translates to 3.49 m in 100 m using the formula:

(100 * (tan 2 degrees)) = 3.49 percent

Therefore, 3.49 percent * 100 m = 3.49 m.

Plot centre reference tree

Plus or minus 1 percent of horizontal distance

Radius - fixed area plots

Plus or minus 1 percent of horizontal distance

Radius - prism plots

Plus or minus 1 percent of horizontal distance

Length and width: fixed
rectangular plots

Plus or minus 1 percent of horizontal distance

Boundary Traverse Cruise-Based

Scale-Based

Closure error

Plus or minus 0.7 percent

Plus or minus 1 percent

Area error

Plus or minus 1 percent

Plus or minus 1.5 percent

Inter-station distance

Plus or minus 1 percent

Plus or minus 2 percent
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3.6.3.2 Quality (Coast) - as they affect grade

1. Pathological indicators: 90 percent of the individual indicators that occur in the
middle or lower third must be coded in the correct third.

2. Quality indicators:

a. by Check Plot — greater than or equal to 90 percent of all quality indicators
checked must be within plus or minus one code change.

b. for All Check Plots — greater than or equal to 90 percent of all quality indicators
checked must be within plus or minus one code change. The exceptions are:

e knot codes 5 and 6 must be correct or they contribute to the number of
incorrect codes, and

e Spiral Grain — if the check code is greater than 4 and the original is less than
5, or vice versa, then it is an error. Codes 5 to 9 will generate Y-Grade in all

cases.
3.6.3.3 Slopes
3.6.3.3.1 Slope:

1. Plots: > 90 percent of the individual plots checked must be within plus or minus 5
slope percentage points of the slope measured by the check cruiser.

A flagging tape tied at 15 m slope distance from plot centre at the steepest ground
with the plot slope written on the flagging tape is recommended to assist in the check
cruise process.

2. Block or Cutting Permit: the average variation of all slopes checked must be within
plus or minus 5 slope percent.

3.6.4 Allowable Non-Sampling Errors - Original Versus Check Plots

Compile original and check plots as separate cruises on the most recent cruise
compilation software.
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3.6.4.1 Net Volume Standard

The following standards may be used to adjudicate marginal pass/fail check cruises. This
section is not used if the other check parameters are clearly exceeded.

Allowable Error

1. Individual checked plot volumes e 290 percent of the individual plot
volumes must be within 7 percent of
their true plot volume. This means
that for 10 plots, only 1 may be 7
percent or more out. For 5 plots,
none can be exceeded. Each plot
must have a volume calculated for the
original and the check data. Use a
valid cruise compilation program and
apply a one-hectare area. The plot
pairs are then compared for net
volume.

2. Total volume for all checked plots « Average variation must be within 5
percent of true plot volume as
determined by the check- cruiser. A
minimum of 5 plots is required. The
variation between the original plots
and the check plot is calculated. The
average variations are then
calculated. The pluses cancel the
minuses.

3. LRFs (Interior only) e LRF must be plus or minus 1 percent
of true LRF for all plots checked.

Any one of the foregoing items, if outside the permissible
measurement standard, are grounds for redoing the work.

3.6.5 Standards for Some Basic Cruise Functions

e Sample location must be sufficiently accurate to enable relocation of the samples
at a future date. Fixed-area plots are subject to the standards in Section 3.3,

e adequate records must be kept of all data so that they may be traced to their
specific sources for evaluation in their primary or later applications,

o the sampling design must meet the standards of Chapter 2,

December 17, 2008 Amendment No. 1 3-45



Cruising Manual Ministry of Forests and Range

o inadequate identification of plot centres, sample trees and strip lines in the field
may also lead to rejection of the cruise, and

o forest typing must meet the criteria listed in Section 2.6.3.1 to ensure consistency
of forest typing within cut blocks and among multiple cut blocks.

3.6.6 Check Cruising Dispute Mechanism
It is strongly recommended that the licensee and cruiser be present at the check cruise.

Where the licensee and ministry check-cruiser do not agree on aspects of the cruise the
following procedure is to be followed.

It is recommended that check cruisers carry digital cameras with them in the field so that
they can send digital photos to region, branch and third party cruising staff as a method to
resolve disputes.

Step 1 The Ministry of Forests and Range representative (MOF) sends
the check cruise results to the licensee within one (1) week of
the field check.

Step 2 If the cruise is rejected, the MOF attends the site with the original
cruiser to attempt resolution of the dispute if necessary.

Step 3 The licensee submits a written complaint to the District Manager
(DM) within 30 days.

Step 4 The DM or designate responds within 30 days.

Step 5 If the licensee appeals the District Managers decision, then the
Regional Executive Director or designate must hear the appeal.
The licensee must make the application to the Regional Manager
within 30 days of the District Managers decision.
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v

The Map Area Statement consists of cards A, B, C, D, E, F, G and H which are to be
completed for every new Cutting Authority.
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7.1 Card Type A
Positions 2 to 80

Cruise Identity Card - this card establishes the location of the cruise from the broadest
area (Forest Region) to the most exact (UTM Grid Co-ordinates) and describes the nature
of the sale.

Position 2 to 7 Licence Number
Enter:

1. For X type licences:

Position 2 X
3 Region
4 and 5 Year
6and 7 District No. (Region = 00)

2. CF0001 for Community Forest Agreement.
3. A56789 for licence A56789.

4. TFLOO1 for TFL 1
TFLO38 for TFL 38.

5. L0001 for licence to cut.
6. TLO0421 for Timber Licence TL 421.

7. If Unauthorized Timber Harvesting use the ERA case file number in Positions 2 to
10.
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The tolerance for species identification is changed to:

Species Identification
Trees Checked Allowable Error
1to 50 1 tree incorrectly identified
51 to 100 2 trees incorrectly identified
101 to 150 3 trees incorrectly identified

9.1.4.2 Use of Older Cruise Data

1. In mature stands where increment is very slow and decay would offset the growth
after the cruise was carried out, the cruise data will be considered acceptable if the
cruising was done within the last ten (10) years.

2. In immature stands, cruise data will be considered acceptable if the fieldwork was
completed within the past five (5) years.

3. New cruise data must be collected if there is a major change in the stand condition as
a result of fire, insect, disease or wind throw (refer to Section 9.1.11 - Cruising
Damaged Stands and Exceptional Circumstances).

Notwithstanding the above, policy changes may necessitate cruise data to be updated.

Where there is doubt as to the applicability of the cruise data, it is the prerogative of the
District Manager to request evidence that the cruise data still accurately depicts the stand
parameters.

When a re-cruise is necessary, it will be mandatory that a cruise plan be submitted to the
District Manager.
9.1.5 Technical Criteria

All distances in this circular are horizontal distances (corrected for slope).

9.1.5.1 Sampling Error Requirements

Where the sampling error requirement is achieved and cruise grades will not be used in
the appraisal, there is no required minimum number of trees per plot.

Where cruise grades will be used in the appraisal the minimum tree count must be met
even if the sampling error requirement has been achieved.

>
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When the count plots are used in conjunction with full measure plots, all information
must be used for determining if the sampling error requirement has been met, provided
that a ratio of three (3) count plots to one (1) full measure plot is not exceeded.

The procedure for dealing with potential orphan (not recorded in a measure plot) species
in a count plot during the fieldwork, is to record the measure information for all instances
of that orphan species in the first count plot that you encounter that minor species. Move
the tree(s) into the nearest measure plot in the same timber type. Record the tree number
as 99, 98, etc.

If the orphan species is subsequently measured in a measure plot, then return the count
plot orphan tree(s) to their respective count plot and remove the measure data for those
trees from the plot card. Consideration will be given to waiving the sampling error if the
minimum sampling error requirement is exceeded due to the shift in the tree count.

The options for dealing with an orphan (not recorded in a measure plot) species in a
count plot after completion of the fieldwork are:

¢ Change the orphan species to a species with a similar tree form and value (if
available) or,

e Delete all the count plots in that timber type from the compilation, or

e Return to the field and convert the count plot orphan tree to a measure tree and
move it to a measure plot.

The standards for judging whether the sampling error requirement was met will be the
standards in place at the time the cutting authority area was cruised.

Scale Based - Clear-cut and Partial-cut

Sampling Error Requirement = 15 percent sampling error at two (2)
standard errors (95 percent confidence level).

The sampling error requirement will be waived where:
1. For cutting authorities of 20 ha or larger in size:

a. A 100 meter by 100 meter, 3% <@ systematic grid <@ has been established, a
ratio of one count plot to one full measure plot has not been exceeded and the
minimum tree count requirement of an average of 4.0 trees per plot has been met.

b. A 70 meter by 70 meter, B> <@ systematic grid B> <@ has been established, a
ratio of one count plot to one full measure plot has not been exceeded and the
minimum tree count requirement of an average of 2.0 trees per plot has been met.
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c. A 50 meter by 50 meter, 2 <= systematic grid <= has been established, a
ratio of one count plot to one full measure plot has not been exceeded and the
minimum tree count requirement of an average of 1.0 trees per plot has been met.

2. For cutting authorities less than 20 ha in size:

a. A 100 meter by 100 meter, 3> <@ systematic grid ¥ <& of full measure plots has
been established and the minimum tree count requirement of an average of 4.0
trees per plot has been met.

b. A 70 meter by 70 meter, > systematic grid =< of full measure plots has
been established and the minimum tree count requirement of an average of 2.0
trees per plot has been met.

c. A 50 meter by 50 meter, B%*<® systematic grid I# <@ of full measure plots has
been established and the minimum tree count requirement of an average of 1.0
trees per plot has been met.

o Excludes live useless and dead useless trees.

>

The number of trees per plot is calculated to the nearest tenth and
not rounded up to the nearest whole number (i.e., 3.6 does not
round up to 4).

Cruise Based Sales

Cruise based sales will only be approved when the Regional Executive Director, or
delegated district manager is satisfied that:

1. The loss factors, taper equations, and grade/quality standards proposed for use are
appropriate, and that

2. Utilization will be improved compared to scale based sales, or

3. Administration will be simplified.
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Sampling Error Requirement = 8 percent sampling error at two (2)
standard errors (95 percent confidence level).

Count plots may be used in determining if the above requirement has been met.

Proposed cruise based sales where the timber is very valuable or patchy, will be reviewed
by the Regional Executive Director or designate, to determine if the above requirement
should be accepted or changed.

For more information on cruise-based sales and their requirements, refer to Section 8.16
of the Ministry of Forests and Range Policy Manual, which is located on the Internet at:

http://www.for.gov.bc.ca/tasb/manuals/policy/resmngmt/rm8-16.htm

9.1.5.2 Sampling Patterns

The cruise grid must be square or rectangular and oriented in cardinal directions (N-S, &
E-W) (unless otherwise approved by the district in a cruise plan). Do not use a staggered
grid.

To determine your plot locations start at the most south-westerly point of the block and
measure in one-half (1/2) of your grid distance at N45E to set your base plot. Using the
base plot lay your plot grid on the map oriented in cardinal directions (N-S & E-W) to
determine your plot locations. You can start anywhere on the edge of the block and tie-in
to the nearest plot. Plot locations determined by plot grids that cover the entire map sheet
and UTM grids are preferred. The district must approve use of a different method for
randomly determining your base plot.

The direction of travel between plots is at the discretion of the cruiser, but must be clear
to the ministry check cruiser.

Collection of slope information necessitates the implementation of fully systematic cruise
designs in order to assure representative sampling over the entire cutting area.

A minimum of two (2) full measure plots per cutting authority area is required.

A minimum of one (1) full measure plot per timber type is required although two or more
is strongly recommended. Plots should proportionally represent timber type areas.
9.1.5.3 Plot Data

All information on the Ministry of Forests and Range cruise tally sheet (FS 205) relevant
to the appraisal and compilation of the data must be collected.
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Glossary

Accuracy

AAC (Allowable
Annual Cut)

Absolute Variation

BAF (Basal Area
Factor)

Bias

Boring-Height

Breakage

The nearness of a measurement to the actual value of the
variable being measured.

The rate of harvest determined by the Chief Forester for
Timber Supply Areas (TSA's) and Tree Farm Licences (TFL's),
and by the District Manager for Woodlot Licences (WL's), and
the rate of harvest specified for a licence or in a management
plan.

The difference between two measurements or a standard and a
measurement, disregarding the plus or minus sign (e.g.,
standard of 7 and measurement of 5 gives absolute variation of
2).

Basal Area Factor or "BAF". Prisms come in a wide variety of
sizes. They are classified by "diopter"” size. The size denotes
the basal area per hectare that each "in" tree represents (i.e., an
8 prism which tallies 7 trees in a plot would give a basal area
(in timber) of 56 m%/hectare).

Measurement bias occurs when the mean of the measured
values differs from the mean of the actual values.

Sampling bias occurs when certain sampling units are more
likely to be included than others (lack of randomness).

Statistical bias occurs when the expected value of the statistic
differs from the population parameter.

The boring-height is the distance from the ground (high-side)
up the tree to where an age is taken with an increment-borer. It
is always taken at dbh (1.3 m) above high-side.

Breakage is defined as any piece broken at both ends and
shorter than 3 m which results from normal falling or
yarding/forwarding operations.
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Breast-Height The location on a tree where its diameter (dbh) is taken. Itis
located exactly 1.3 m above "high-side™.

Catastrophic Losses ~ Damage to timber from fire, windfall, insects or disease that
inflicts losses well above the norm reflected in the forest
inventory for the locality or region.

Cardinal North, South, East and West.

Closure Error In a closed traverse, the closure error is the distance between
the start and end of the traverse, divided by the length of the
traverse, and is usually expressed in percent. It can also be
calculated by taking the square root of the sum of the squared
sum of latitudes plus the squared sum of departures. A closure
error of 1 percent will result in an area error of approximately

2 percent.
Coast Refer to the Coast Appraisal Manual for the definition of the
Coast.
Coefficient of A relative measure of variation, equal to the sample standard
Variation (CV) deviation expressed as a percentage of the sample mean.
Confidence An expression of accuracy of sample estimates, usually

assessed by confidence intervals, a specified proportion of
which, such as 95 percent confidence intervals, contain the true
population parameters.

Count-Plot A prism plot where only the number of "in" trees by species is
noted. No individual tree measurements are taken. Enhanced
count-plots have some measurements taken as required (i.e.,
diameters or heights).

Crown-Class Trees are classified into four crown classes. They are
dominant, co-dominant, intermediate and overtopped (see
Figure 3.10).
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Glossary

Cutblock

Cutting Authority
Area

Cutting
Specifications

DBH (Diameter
Breast Height)

Decay, Waste and
Breakage (DWB)

DIB (Diameter
Inside Bark)

Diopter

Double-Sampling

Endemic Losses

A discrete area covered by a form of licence and logged
according to an approved harvesting plan.

The authority to harvest Crown timber, as provided by the
Forest Act.

(Cutting authority area means a Timber Sale Licence, a
Licence to Cut, a Road Permit, or a cutting permit issued under
a Tree Farm Licence, Forest Licence, Timber Licence or a
Woodlot Licence.)

The timber merchantability specifications in the Cutting Permit
document.

The outside-bark diameter of a tree taken at breast-height
(1.3 m above the high side of the ground).

Factors to reduce the gross merchantable volume to a net
utilizable volume and to approximate the provincial volume
depletion due to decay, firmwood waste and breakage due to
harvesting. The statutory authority to allow for DWB is in the
Forest Act, Part 2, Section 8(8)iv.

The inside-bark diameter of a tree. It can be anywhere along
the stem of the tree from the base to the top.

One way of denoting prism "size". A value of one diopter
represents a right-angled deflection of one unit per one
hundred units in distance. The formula for converting diopter
size to baf size (metric) is:

2
baf = 10,000 / {1+ (Aj ] .
diopters

This sampling method incorporates a second sampling
procedure where only some of the characteristics of the main
sampling method are noted. An example is measure and count-
plots established on a cut-block. The major reason for using
this method is the savings in time and therefore money because
the count-plots take much less time to put in.

Damage to timber from normal populations of insects or
disease that inflicts average losses over the long term for the
locality or region. The forest inventory provides net
merchantable volumes which reflect "endemic” (average or
normal) losses.
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Enhanced Count Plot

Faller Selection

Fixed-Area Plot
Sampling

Forest Inventory
Zone

GPS (Global
Positioning System)

High-Side

Interior

Licensee

A count plot where some individual tree species measurements
or specific tree attributes are measured to improve the estimate
for the species or specific attributes.

This timber falling technique applies to selection logging in
cutting authorities where the cut and leave trees are not marked
and the faller decides which trees to cut or leave. The decision
is based on the partial cut prescription and safety
considerations.

A sampling method where a fixed amount of area is sampled in
each plot within a stratum. All trees above the timber
merchantability specifications are tallied regardless of their
distance from plot centre. All plots within a stratum must be
the same size and shape.

British Columbia is segregated into 12 forest inventory zones.
All commercial tree species were sampled for volume and
decay by the Inventory Branch of the Ministry of Forests (now
the Ministry of Sustainable Resources Management). All
regions of the province were sampled and areas of similar
timber types and climatic conditions were grouped into a
common Forest Inventory Zone to produce DWB factors.

A method of accurately determining or relocating a ground
position using the signal from several satellites simultaneously.
A small portable computer evaluates the time for each signal to
reach it and then computes a three dimensional location.

The position where the ground meets the tree on the (uphill
side — side of the stump adjacent to highest ground), ignoring
any root flare, obstacles, vegetation, and loose matter that has
accumulated at the base of the tree.

Refer to the Interior Appraisal Manual for the definition of the
Interior.

The holder of the cutting authority area.
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Index

Index

A

Age
Codes, A-2
Measurements, 3-35, A-2
Age Class
Codes, 7-19
Area, 3-9, 3-39
Standard, 3-39
Traversing, 3-3, 3-4

B

Basal Area Factors (BAF), 3-14, 3-16,
6-10

Borderline Trees, 3-13, 3-14
Breakage, 3-31, 4-7

C

CGNF Standards and Procedures for the
Coast Forest Region, A-110
Check

Compilation, 4-4, 4-9

Field Work, 3-37
Coefficient of Variation, 2-23
Compilation Program, 4-4
Conventional Traverse Procedure, 3-7
Count Plots, 2-29

faller selection or mark, 2-29
Crook, A-32
Crown Classes, 3-25
Cruise-Based Sales, 2-11

D
Damage Codes, 3-30, A-71

Disease, 6-22, A-71

Down Trees, 6-22

Fire, 6-22, A-77

Insects, 6-22, A-71
Dead or Broken Top, A-40
Decay, 3-31, 4-7
Deciduous, 7-8, 7-21
Deductions

Breakage, 4-7

Decay, 4-7

Waste, 4-7
Diameters (DBH), 3-43
Diopter, 6-10
Double sampling, 2-29
Double Sampling, 4-12

F

FIZ Zones, A-5
Fork or Crook, A-32
Frost Crack, A-37
FS 121, 7-1

FS 205, 6-2

G

GPS, 3-7

azimuth bearings, 3-7
Grading

Quality, 3-34

H

Heights, 7-19
Measurements, 3-26

One Hundred Percent, 3-20

Sample Height, 3-23
Sample Size, 3-23, 4-2

L
Loss Factor Tables, 4-7

M

Mapping
Field Work, 3-37

Map Area Statement, 7-1

Standards, 3-9, 3-38
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Measured Plots, 2-29 Selective Cutting, 6-21
Site Index Tables for British Columbia
@) All Species, A-87

Slope, 3-3, 3-44, 6-13
Slope Correction
Horizontal Distance, 3-3
Plot Radius, 3-14

Obijectives, 2-2

One Hundred Percent Cruises, 3-11,
3-20

Optional in Interior, 6-17

Species, 4-5
=) Standards
Check Cruising, 3-37
Pathology, 3-30, 6-16 Statistics, 2-23
Percent Reduction, 4-16 Formulas, 2-23
Plot Stratification, 2-25
Radius, 6-10 Stump and Breast Height Diameter
Plot Radius Factor (PRF), 4-11 Tables, A-6
Plots Stumpage Rates
Count, 2-2, 3-14, 4-13, 6-9 Cruise Based, 2-2
Establishment, 3-2 Scale Based, 2-2
Fixed, 3-12 Stumps, 3-35
Half-sweep, 4-13, 6-9 Stumps:, 3-24, 3-26, 3-34
Prism, 2-21, 3-13, 4-11
Radius, 3-14 T

Sample Size, 2-21

Slope Correction, 3-3, 3-14 Timber Merchantability Specifications,

2-24
Timber Merchantability Specifications,
Q 3-20
Quality, 3-44, 6-17 Traversing, 3-4
Knots, 6-20 Tree Classes, 3-30
Lean, 6-19 Trees per Hectare (TPH), 4-10
Live Limb, 6-19 Typing, 2-26
Spiral Grain, 6-17
Stub, 6-20 V
Sweep, 6-19 Value, 2-23
R w
Reference Trees, 3-3
Reports Waste, 3-31, 4-7

Forest Service, 4-16
Licensee, 4-16
Risk Groups, 3-31, 4-7

S

Sampling
Down Trees, A-78
Sampling Error, 2-20
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