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BRITI SH Ministry of Forests,
COLUMBIA Lands and Natural Timber Pricing Branch MEMORANDUM

Resource Operations

Ref: 2166

File: 195-30/CRUI
June 15, 2016

BY EMAIL

To:  Regional Executive Directors, Ministry of Forests, Lands & Natural Resource
Operations

Re:  Amendment No. 4 to the 2014 Cruising Manual

The purpose of the memo is to inform you that Amendment No.4 to the
2014 Cruising Manual becomes effective June 15, 2016.

The manual will be available on the internet at the following link:

http://www?2.gov.bc.ca/gov/content/industry/forestry/competitive-forest-industry/timber-
pricing/timber-cruising/timber-cruising-manual

Please find a copy of the Amendment No. 4 highlights attached.

Comments or questions about this manual should be referred to Beth Eagles, Cruising Policy
Forester, Timber Pricing Branch at (250) 387-8307.

Steve Kozuki
Director
Timber Pricing Branch

Attachment

pc: Keith Tudor, Manager, Timber Measurements
Dave Spinks, Regional Cruising Specialist, Cariboo, Thompson/Okanagan &
Kootenay/Boundary Regions
Greg Jonuk, Cruising Specialist, Northeast, Omineca & Skeena Regions
Alan Rudson, Coast Area Pricing Section Head, West Coast & South Coast Regions
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June 2016 Cruising Manual Changes (Amendment No. 4)

The Cruising Manual is available on the Internet at:

http://www?2.gov.bc.ca/gov/content/industry/forestry/competitive-forest-industry/timber-

pricing/timber-cruising/timber-cruising-manual

Section

Description

2.3 — Sampling Error
Obijectives

Addition of a table that serves as a guide to the various
cruising standards.

2.3.2 — General Cruise
Based Cutting Authorities —
Interior Only

Clarification that these standards only apply to the Interior.

2.3.4 — General Cruise
Based Cutting Authorities —
Coast Only

Introduction of new cruising standards for cruise based
cutting authorities on the Coast.

2.3.5 — Cutting Authorities
within the Northern Great
Bear Rainforest

Introduction of new cruising standards for cruise based
cutting authorities in the Northern Great Bear Rainforest.

2.3.6 — Rights of Way
Cruises

New section for road right of way cruising standards.
Introduction of new road right of way cruising standards for
BCTS and Coastal Cruise Based cutting authorities.
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2.3 Sampling Error Objectives

Unless otherwise specified, sampling error objectives are based on full measure and count plots
and are based on the total stand net merchantable volume prior to any partial harvest reductions.

The following standards apply to both clearcut and partial retention harvest systems.
The minimum requirement for the establishment of a full measure plot is as follows:

i.  cutting authorities < 250 ha: a 200 meter grid or 4.0 hectares per plot (per timber
type).

ii.  cutting authorities > 250 ha: a 250 meter grid or 6.25 hectares per plot (per timber
type).

For coastal cruises, a ratio of three (3.0) count plots to one (1.0) full measure plot cannot be
exceeded on the cruise plan even if sampling error is achieved.

For cruises 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.

For coastal cruises where cruise grades will not be used in the appraisal and for all interior
cruises, there is no required minimum number of trees per plot when the sampling error
requirement is achieved.

The minimum tree count requirements include tree classes 1, 2, 3, 5, 7, 8, 9 and not tree classes 4
and 6.

There is no need to change count plots to measure plots in the field if measure plots are dropped
due to boundary influence in the field, provided the correct measure/count ratio is identified on
the cruise plan and the minimum number of measure plots per type has been achieved (see
Section 2.4).
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The following table serves as a guide to the various cruising standards itemized below:

Section that details the

Situation applicable cruising
standard
Rights of Way 2.3.6
Cruise Based Cutting
Authority 235
Northern Great Bear Cruise Based Road
. ) 2.3.6 (1
Rainforest permit
Coastal
Cutting Road Rights of Way
Authority appraised with adjacent | 2.3.6 (2)
cutblock
Non-Northern Great Cruise Based 2.34
Bear Rainforest Scale Based 2.3.1
At least 35% of net merchantable volume of all
coniferous species is red and grey attack Lodgepole | 2.3.3
Pine
Interior
Cutting Less than 35% of net -
4 I B 3.
Authority merchantable volume of | Coneral Cruise Based 232
all coniferous species is
red and grey attack Scale Based 931

Lodgepole Pine

For further guidance, refer to Policy 13.7 Timber Cruising at the following Internet site:
https://gww.nrs.gov.bc.ca/fInr/timber-pricing/timber-measurement-policies

2.3.1 Scale Based Cutting Authorities

o Unless otherwise stated, the scale based cutting authority sampling error objective is 15.0%
at 2 SE based on the total stand net merchantable volume prior to any partial harvest

reductions.

e Single Stem — the options are:

i. 100% cruise of the cut trees,
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ii.  Achieve at least a 15.0% sampling error on the cut trees at 2 SE using variable radius

plots, or

iii.  Sample using at least 2 variable radius measure plots/ha and at least 2.0 cut
trees/plot.

The sampling error requirement will be waived if all of the following conditions have been
met:

1. For cutting authorities of 20.0 ha or larger in size:

a. A 100 metre by 100 metre systematic grid has been established and a maximum of 1.0
count plot to 1.0 full measure plot has not been exceeded and an average of at least 4.0
trees per plot has been met.

b. A 70 metre by 70 metre systematic grid has been established and a maximum of 1.0
count plot to 1.0 full measure plot has not been exceeded and an average of at least 2.0
trees per plot has been met.

c. A 50 metre by 50 metre systematic grid has been established and a maximum of 1.0
count plot to 1.0 full measure plot has not been exceeded and an average of at least 1.0
tree per plot has been met.

2. For cutting authorities less than 20.0 ha in size:

a. A 100 metre by 100 metre, systematic grid of full measure plots has been established
and an average of at least 4.0 trees per plot has been met.

b. A 70 metre by 70 metre, systematic grid of full measure plots has been established and
an average of at least 2.0 trees per plot has been met.

c. A 50 metre by 50 metre, systematic grid of full measure plots has been established and
an average of at least 1.0 tree per plot has been met.

If the minimum tree count cannot be achieved with a BAF 2 prism, then the minimum tree count

requirement will be waived.
2.3.2 General Cruise Based Cutting Authorities — Interior Only

The following standards apply to all general cruise based cutting authorities within the
Interior area as described in the Interior Appraisal Manual:

1. 8.0% at 2 SE on all plots, and
2. If count plots are used, a 2 SE of 12.0% on full measure plots must be achieved.

All other scale based standards apply, except that the sampling error cannot be waived.
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2.3.3 Mountain Pine Beetle Cruise Based Cutting Authorities

The following standards apply to all MPB cruise based cutting authorities:

1.

Each block within the cutting authority must contain at least 35% red and grey attack
Lodgepole pine net merchantable volume of all coniferous species. The net volume is the
post-reduction cruise volume compiled to the interior standard merchantability
specifications.

Cutting authorities must:
e achieve a 12.0% sampling error objective at 2 SE using measure and count plots, or

o the sampling error will be waived as per the scale based standards specified in section
2.3.1 (1) or (2).

Cutting authorities that do not meet the MPB standards must meet the standards in
section 2.3.2 to be a cruise based cutting authority.

2.3.4 General Cruise Based Cutting Authorities — Coast Only

The following standards apply to all general cruise based cutting authorities within the Coast

area as described in the Coast Appraisal Manual:

Cutting authorities must:

1.

achieve a 10.0% sampling error objective at 2 SE using measure and count plots, and an
average of at least 4.0 trees per plot, or

The sampling error will be waived if the following conditions have been met:

a. For cutting authorities of 40.0 ha or larger in size:
i.  Asystematic grid of equal intervals and spacing of not greater than 100 metres
by 100 metres has been established, and
ii.  Only full measure plots are used and an average of at least 4.0 trees per plot has
been met.

b. For cutting authorities less than 40.0 ha in size:
i. A systematic grid of equal intervals and spacing of not greater than 70 metres
by 70 metres has been established, and
ii. A maximum ratio of 1.0 count plot to 1.0 measure plot has not been exceeded
and an average of at least 4.0 trees per plot has been met.

c. Inaddition, within any stand-alone polygon less than 5 ha in size (regardless of
cutting authority size) the following requirements must be met:
I.  Asystematic grid of equal intervals and spacing of not greater than 70 metres
by 70 metres has been established, and
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ii. A maximum ratio of 1.0 count plot to 1.0 measure plot has not been exceeded.

Cruise based cutting authorities subject to the Coast Appraisal Manual are not subject to the
requirements specified in Policy 8.16 or the associated procedures. In addition, cruise based
cutting authorities under this section will not require loss factor cruising as Call Grade Net
Factor (CGNF) cruising will be used for appraisal purposes.

Please note that for general cruise based cutting authorities within the Coast area, percent
reductions (See Section 5.9) are not permitted and the net merchantable volume will be based
upon 100% removal of the net merchantable area.

2.3.5 Cutting Authorities within the Northern Great Bear Rainforest

The following standards apply to all cruise based cutting authorities within the Northern Great
Bear Rainforest (GBR) as defined within the Coast Appraisal Manual:

Cutting authorities must:

1. achieve a 10.0% sampling error objective at 2 SE using measure and count plots, and an
average of at least 4.0 trees per plot, or

2. The sampling error will be waived if the following conditions have been met:

a. For cutting authorities of 40.0 ha or larger in size:
i. A systematic grid of equal intervals and spacing of not greater than 100 metres
by 100 metres has been established, and

ii.  Only full measure plots are used and an average of at least 4.0 trees per plot has

been met.

b. For cutting authorities less than 40.0 ha in size:
i. A maximum ratio of 1.0 count plot to 1.0 measure plot has not been exceeded,
ii.  Anaverage of at least 4.0 trees per plot has been met, and:
a) A systematic grid of equal intervals and spacing of not greater than
70 metres by 70 metres has been established, or
b) A systematic grid of full measure plots not greater than 100 metres by
100 metres has been established with count plots offset halfway between
the measure plots along either the North-South or East-West grid lines.
For example, where ‘0’ represents measure plots and ‘X’ represents count
plots, the following two designs are acceptable:

o Q
X X
o Q
X X
o] Q Of »x OF 1 Of x Of
X X
o Q

=] > ] * o *® a
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Cruise based cutting authorities in the Northern GBR are not subject to the Cruise Based Billing
loss factor requirements specified in Policy 8.16. In addition, until CGNF is used for appraisal
purposes on the Coast, cutting authorities in the Northern GBR will not require CGNF cruising.

2.3.6 Rights of Way Cruises

1. Rights of Way cruises must:

Meet the 15.0% sampling error requirement using fixed or variable radius plots, or

Establish a full measure variable plot every 100 metres along the right of way
centre line. The first plot should be located at 50 metres (half the interplot distance)
from the start of the centre line.

2. Where BCTS or Coastal Cruise Based (see Sections 2.3.4 and 2.3.5) road rights of ways
external to a cutblock are to be cruised and appraised with the cutblock harvest area, the
following three options are available:

Extend the cruise grid of the adjacent timber type through the road right of way and
establish any plots that fall within the right of way, or

Identify the road right of way as a separate type at the cruise plan stage and
establish a full measure variable plot every 100 metres along the right of way centre
line. The first plot should be located at 50 metres (half the interplot distance) from
the start of the centre line within that type; or

Submit a rationale from a qualified registered professional stating the cruise data
from the cutblock is representative of the road rights of way area.

3. Where timber on road rights of way within a cutblock is removed under a road permit
(RP) after the block is cruised, the cruise plots that are within the area of the RP shall be
included in the cruise compilation for the cutting permit and the area of the RP will be
removed from the cruise compilation.

4. Rights of way areas not removed under a road permit must be included in the net
merchantable area and must be sampled.
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2.4 Sampling Patterns — General Conditions

Plots established within cutblocks from previous operational cruises may be used in new
sampling plans if they meet the standards in this manual.

The minimum standards for appraisal cruising require the use of sampling techniques using
systematic grids to locate the plots. The exception is a 100% cruise where all trees within the
cutblock are measured.

All plots must originate from the net merchantable area. Plots in areas 100 percent reserved
from cutting must not be used in the compilation.

Plots can be established using a predetermined management unit specific GIS grid or by using a
local cutblock level grid system. Licensees must notify the district of which grid system they
will be using. Once a grid system is selected by a licensee, it is to be used on all cruise plans
completed by that licensee within an identifiable unit (e.g. a license management unit,
operating area or drainage). In addition, the grid system must be consistent in each cutting
authority. Grid system (see Definitions) refers to a GIS or local grid, and does not include grid
interval.

The cruise plan must identify the grid interval for each timber type polygon.

The MFLNRO must be able to replicate plot location. The District office may request a copy
of the grid and/or the method used to create the GIS grid.

2.4.1 Standards for the Location of Plots Using a Grid

The following section describes the types of grids that may be used in a cruise plan:
a. GIS Grid: The grid locations are predetermined by the local management unit GIS grid.

If count plots are used in the cruise design, the most westerly plot on the most southerly
line in the net merchantable area must be a measure plot.

b. Local Grid: A local grid may be established using the following procedure:

I.  Project a line due south from the most western point of the net merchantable area
and another line due west from the most southern point of the net merchantable
area. Starting at the point of intersection of these two lines, lay the local plot grid
on the map oriented in cardinal directions (N-S & E-

W) to determine the plot locations (see Figure 2.1 Example of Local Grid
Design.).

ii.  If count plots are used in the cruise design, the most westerly plot on the most
southerly line in the net merchantable area must be a measure plot.
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All possible sample points that can be established in the net merchantable area must be
cruised, whether or not they were included in the original cruise plan. All plots must
originate from the net merchantable area.

Plots cannot be moved within a timber type polygon, except as required in Section 2.4.2
to achieve the minimum number of plots in a timber type polygon.

The grid may be square or staggered, however the option selected must be used
consistently in each cutblock.

The cruise grid will be considered acceptable if the count to measure distribution is
systematic and unbiased, and if the grid is established consistent with the above
requirements. If the cruise plan is designed to waive sampling error as per the
requirements of Section 2.3.1 or 2.3.3(2), the count to measure ratio requirement will be
waived if the grid design is consistent with Section 2.4.1 and the grid spacing and trees
per plot are consistent with Section 2.3.1.

FIE N

POC .,
101.8m @ 116.6
1o Plot 13

A90867-NETWK

7
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E ‘:'-'::_.q\
334-NETWG )

Figure 2.1 Example of Local Grid Design.
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* Please note — This example of a local grid is oriented to true north instead of map
north. For a detailed explanation of the difference in these terms, please see True North
Magnetic North and Grid North in the Appendices. Some districts may prefer for cruise
maps to be submitted with grids oriented to grid north — please refer to district or regional
contacts for further information.

2.4.2 Standards for the Location of Additional Plots to Meet Section 2.2 Requirements

The following sections describe the situations and procedures to establish additional plots
where the grid design does not meet the minimum one or two full measure plot per timber
type polygon standard specified in Section 2.2.

2.4.2.1 Office Cruise Plan Procedure

Within the timber type, reduce the grid interval (using the same grid system) on the cruise
plan by increments of 10 metres until the largest grid spacing that will meet the minimum
plot establishment standards is achieved.

2.4.2.2 Field Procedure

In the event that in the field, plots fall outside the timber type polygon, then use the
procedure in the following table to establish the plot(s) inside the timber type polygon:

Sequence Location Sequence Location Sequence Location Sequence Location
1 1/2 Grid North 2 1/2 Grid East 3 1/2 Grid South 4 1/2 Grid West
5 1/4 Grid North 6 1/4 Grid East 7 1/4 Grid South 8 1/4 Grid West
9 1/8 Grid North 10 1/8 Grid East 11 1/8 Grid South 12 1/8 Grid West
13 1/16 Grid North 14 1/16 Grid East 15 1/16 Grid South 16 1/16 Grid West

The procedure will be applied from the planned plot locations that fell outside the timber
type polygon in the field. This procedure is used to obtain the required number of plots
in the timber type polygon. If the plot cannot be established inside the timber type
polygon using this procedure, attempt to establish the plot using this procedure with NE,
NW, SE or SW bearings.

2.4.3 Standards for the Location of Additional Plots to Meet Sampling Error

Where plots must be added to an existing cruise to meet the sampling error requirement,
they must be added in a systematic random manner. It is recommended to target the
timber type (s) with the greatest variability. Determine the number of plots required
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using the coefficient of variation statistic for the timber types from the compilation (See
Coefficient of Variation in the Appendices).

The following procedures will be used where additional plots must be added to an
existing cruise to meet the sampling error standard:

1. New Grid Design

a. Determine a new grid design that will meet the new sample size requirements,
using the same cruise grid orientation.

b. If using a local grid, over-lay the new grid by positioning the new plot grid over
top of the original plot grid at the point of intersection (See Section 2.4.1 (b)).

c. Ifusing a GIS grid, over-lay the new grid by positioning the first plot of the new
grid over the most westerly plot on the most southerly line of the original grid (in
the net merchantable area). Disregard the overlapping plot.

2. Existing Cruise Design

Additional plots must be systematically located on the existing cruise strips.
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2.5 Other Timber Cruising Conditions

This section describes the timber cruising procedures that are required for situations
where timber must be re-cruised, where it is unsafe to cruise, where patch cuts are used
and where there is a combination of Timber Licence and Crown lands.

2.5.1 Standards for Re-cruising

Re-cruising is required:

1.

4.
5.

If the cruise is of mature timber (> 120 years) and 10 years has elapsed since the
fieldwork was performed.

If the cruise is of immature timber (< 121 years) and 5 years has elapsed since the
fieldwork was performed.

If required in a reappraisal as outlined in the Coast or Interior Appraisal Manuals.

As required by a check cruise (Chapter 3 Quality Assurance).

As determined by the Regional Executive Director.

2.5.2 Unsafe to Cruise

Where it is unsafe for cruisers to sample the stand, the preferred methodology is to
establish cruise plots in the same timber type (where it is safe to cruise) adjacent to the
unsafe area.

The sampling intensity must be sufficient to reliably estimate the attributes of the unsafe
area.

As appropriate, the damage codes will be determined by a procedure subject to mutual
agreement by the licensee and the Regional Executive Director, or Timber Sales Manager
and Regional Executive Director.

If an individual plot cannot be completed safely, it will be dropped and the reason
documented.

2.5.3 Cruising Patch Cut Silviculture Systems

The following sampling procedure must be used for cruising patch cuts:

1. Outline the proposed block including the outside boundaries of the patches.

2. Overlay an appropriate grid over the gross block area that will ensure the
sampling design requirements are achieved on the entire block area (See Section
2.3).
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3. Patches that are 1.0 ha in size or greater will be unique timber types and will have
the required minimum number of plots (See Section 2.2).

4. Patches smaller than 1.0 ha may be aggregated and considered as one timber type
in the compilation. These aggregated areas may be considered “partial cut” in the
Interior for appraisal cost estimate purposes. Cruise data for this timber type
should be representative of the patch cut areas.

5. Areas between the patches may be compiled as a unique timber type (Example 1)
or aggregated with patches smaller than 1.0 ha as one unique timber type
(Example 2). Appropriate percent reductions are to be applied in the compilation.

Example 1 (Refer to Figure 2.2 Example of Patch Cut block.):

Gross Block — 30.0 hectares. Cruise grid covers the whole block.

Type 1: 12 patches less than 1.0 hectare each. Total = 6.0 ha (Patches
identified as letters Ato L)

Type 2: area between all the patches where some incidental volume will be
removed, 15.0 hectares (e.g. skid trails and selection harvest = 20% volume
removal or 80 % volume reduction)

Type 3-8: 6 patches, each one is greater than 1.0 ha, totalling 9.0 ha. Each
patch must be cruised. (Patches identified as numbers 1-6)

Total of 15.0 ha clearcut and 15.0 ha at 80% volume reduction

Example 2 (Refer to Figure 2.2 Example of Patch Cut block.):

Gross block area — 30.0 hectares

Types 1-6: 6 patches, each one is greater than 1.0 ha, totalling 9.0 ha. Each
patch must be cruised. (Patches identified as numbers 1-6)

Type 7: Area between patches and patches less than 1.0 ha (total 21.0 ha)
Amount of harvest on skid trails and incidental harvest between
patches = 3.0 ha

12 patches equalling 6.0 ha (Patches identified as letters A to L)
(6.0 +3.0)/(30.0-9.0) = 9.0/21.0 = 42.9 % to be removed (57.1%
volume reserved)

Total of 9.0 ha clearcut (Types 1-6) and 21.0 ha at 42.9% volume reduction
(Type 7)
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Figure 2.2 Example of Patch Cut block.

2.5.4 Schedule"A" (Timber Licence) and "B" (Crown) Lands

Schedule "A" and "B" lands in a Tree Farm Licence (TFL) can be cruised, compiled and
appraised together, but a separate summary page in the compilation is required for both
timbermarks.

Schedule "A" and "B" lands not in a TFL can be cruised together, but must have separate
compilations because they must be appraised separately. If a cutblock contains both
Schedule “A” and “B” lands, all plots in the cutblock must be used in both of the
compilations.

Timber Licence and other Crown land in a Tree Farm Licence (TFL) can be cruised,
compiled and appraised together, but a separate summary page in the compilation is
required for both cutting authorities.

Timber Licence and other Crown land not ina TFL (i.e., in a Forest Licence) can be
cruised together, but must have separate compilations because they must be appraised
separately. If a cutblock contains both Timber Licence and other Crown lands, all plots
in the cutblock must be used in both of the compilations.
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2.6 Types of Cruises
2.6.1 One Hundred Percent Cruise
A 100% cruise requires that all trees are measured as per the appraisal specifications.

Each tree in a 100% cruise cutting authority must be numbered or marked as a cut tree.

2.6.2 Fixed Area Plot Sampling (See Section 4.3.1.13)

Fixed area plot sampling is a method of using sample plots with a fixed size (area) for
selecting the trees to be tallied. The plots are normally circular or square. It is also
known as sampling without replacement since trees are not included in more than one
sample plot.

The fixed area plot size must be consistent by timber type and count plots are not
permitted in fixed area plots. Border plots are permitted in fixed area plots.

For additional information on fixed area plots and calculating sample size, please see the
appendix on Additional Sampling Information.

2.6.3 Variable-Plot Sampling (Prism or Relascope)(See Section 4.3.1.15)

Variable plot sampling is a method of selecting trees to be tallied based on their size and
not the frequency or density of the trees in the stand. The main advantage with using the
variable plot instead of the fixed area method is that the probability of tree selection is
proportional to the size (basal area at breast height) of the tree. Variable plots are more
efficient to measure than fixed area plots because a plot perimeter is not required since
every tree has its own plot radius and can be assessed for in/out status with an angle
gauge (e.g., prism or relascope).

For additional information on variable plot sampling, calculating sample size, and
calculating coefficient of variation (CV) please see the appendix on Additional Sampling
Information.
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2.7 Double Sampling (See Section 4.3.1.10)

Double sampling consists of sampling certain characteristics within a sample instead of
measuring those characteristics throughout the sample. Double sampling improves the
volume estimate by species.

Double sampling requires the use of two types of prism plots, the measure plot and the
count plot. The measure and count plots together represent the main sample. Fixed
radius plots are not used in this form of double sampling.

2.7.1 Measure Plots

The measure plots are conventional samples in which all variables for each tree are
measured.

2.7.2 Count Plots

Count plots are samples where only the tree species and plot slope are tallied. All live
and dead potential trees are tallied. Do not include any trees below the DBH limit or tree
class 4 (dead useless) and tree class 6 (live useless) trees. DBH or DBH classes must be
recorded where timber merchantability specifications may indicate a different DBH limit
level from the field tally level.

Within each timber type, measure tree data is required in the measure plots for each
species recorded in the count plots. Occasionally, a species is tallied in a count plot that
has not been tallied in a full measure plot. This creates a situation where no measure data
is available to compile the tree. This tree is called an “orphan tree’.

The procedure for dealing with orphan trees in count plots during the fieldwork is to
record the measure information for the first occurrence (first tree from facing north (0°)
and turning clockwise within the count plot) of the orphan species within the first count
plot where the orphan species is encountered. If the orphan species is not measured in a
measure plot in the same timber type, the data from the orphan species tree will be moved
to the nearest measure plot in the timber type and will be deleted from the count plot.

This procedure will be completed after the fieldwork is complete or at the compilation
stage. Orphan trees moved from a count plot to a full measure plot should be recorded
using tree numbers 99, 98, 97, etc. 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.
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Where orphan trees are created after the fieldwork, the options for dealing with an orphan
species in a count plot are:

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

o If asimilar species is not available in the type, use the average data from the same
species in an adjacent type, or

o 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.

Figure 2.3 Sample Cruise Tally Sheet (FS 205) — Card Type 9. illustrates how count
plots should be recorded if they are used for cutting authorities that have different
appraisal and timber merchantability specifications:
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Figure 2.3 Sample Cruise Tally Sheet (FS 205) — Card Type 9.
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2.8 Forest Typing

Forest types are areas of land identified on a cruise plan map with similar timber
characteristics. They are generally identified from aerial photos and may increase
sampling efficiency and provide a more accurate estimate of timber volume and value.
For more information on the general principles and procedures that may be used to
describe forest types, see the document titled “VRI Photo Interpretation Procedures’ at
the following web link:

www.for.gov.bc.ca/hts/vri/standards/photo.html

Appraisal cruising recognizes four categories of stratification:

1. Forest Types (Timber Types): Generally describe areas of similar inventory forest
cover composition (e.g., first and second leading species by volume, age, height and
site class). These areas contain merchantable timber and are sampled for appraisal.
Timber type polygons must be contiguous and unique to each cutblock.

2. Non-Forest Types: These areas are not sampled for appraisal (i.e., rock bluff,
swamp, constructed linear tenure, creek, riparian reserve area, slide track and gravel
pit). A non-productive area can be less than one hectare in size, but typing out of
non-productive areas must be consistent (e.g., if a 0.5 ha non-productive area is typed
out then all non-productive areas 0.5 ha and larger must be typed out).

3. Forest Reserves: Describe areas reserved from harvest due to forest management
purposes (e.g., Goshawk nest, visual quality reserve, wildlife tree patch). These areas
may contain merchantable timber but are not sampled for appraisal.

4. Silviculture Treatment Units: Describe areas that will receive different forms of
silvicultural or harvest treatments. (e.g., stumping for root rot and partial cutting
areas). These areas contain merchantable timber and are sampled. Treatment units
may consist of an entire timber type, a portion of a timber type or a portion of
multiple timber types.
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2.9 Comparative Cruises

The Interior Appraisal Manual specifies the situations when comparative cruise data may

be used for appraisal purposes.

The use of comparative cruise data is an exception and must be approved by the Regional
Executive Director, except for Cruise Based Salvage Cutting Authorities (See

Section 2.9.1). Sample design and methods used in a comparative cruise are subject to
mutual agreement between the licensee and Regional Executive Director.

2.9.1 Cruise Based Salvage Cutting Authorities

For the purposes of those cutting authorities defined as cruise based salvage in the
Interior Appraisal Manual, the comparative cruise method is as follows:

1.

2.

3.

A qualified registered or associate member (RPF, RFT, ATE) of the ABCFP must
provide a signed estimate of the:

a. average total height of the merchantable conifer stems in the cutblock

b. average total stems per hectare of merchantable coniferous and deciduous
trees (standing and down) in the cutblock.

The registered or associate member of the ABCFP providing the estimate must
include a description of how the estimate was generated and relevant supporting
information.

The estimate will be used in the following table to generate a total coniferous and
deciduous net merchantable volume per hectare:
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Authorities
Average Total Height (m) of Merchantable Coniferous Stems
Average Total

Stems per

Hectare of
Merchantable | <15 15-16 17-18 19-20 21-22 23-24 25-26 27+

Coniferous

and

Deciduous
200-299 45 45 45 80 120 163 210 260
300-399 45 45 56 91 131 174 221 271
400-499 45 45 67 103 142 185 232 283
500-599 45 47 78 114 153 196 243 294
600-699 45 58 89 125 164 207 254 305
700-799 45 69 101 136 175 218 265 316
800-899 45 80 112 147 187 230 277 327
900-999 45 91 123 158 198 241 288 338
1000-1099 56 103 134 170 209 252 299 350
1100-1199 68 114 145 181 220 263 310 361
1200-1299 79 125 157 192 231 274 321 372
1300-1399 90 136 168 203 242 285 332 383
1400-1499 101 147 179 214 254 297 344 394
1500-1599 112 158 190 225 265 308 355 406
1600-1699 123 170 201 237 276 319 366 417
1700-1799 135 181 212 248 287 330 377 428
1800-1899 146 192 224 259 298 341 388 439
1900+ 157 203 235 270 309 352 399 450
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1
100% Cruise, 1-3, 2-6, 2-11, 2-18, 4-12,
6-3, 6-7

A

ABCFP, 1-1, 1-2, 2-3, 3-18
Absolute Variation, 1-3, 3-8
Accuracy, 1-3

Age in 10’s, 3-10, 4-9, 6-5
Ages, 3-10, 4-38, A-88, A-161
Algorithms, 4-10, 4-36, 4-47
Area Error, 3-15

B

BAF, 1-3, 1-4, 1-6, 2-7, 4-14, 4-15, 4-17,
4-23, A-5

BC Timber Sales. See BCTS

BCTS, 1-3, A-129

BEC zones, 5-10

Bias, 1-3

borderline trees, 3-6, 3-7, 4-13, 4-15, 4-16,
4-18

breast height. See DBH

burls, 4-32, A-62, A-73, A-84

C

candelabra, 4-45, A-75, A-81, A-83
CGNF, 1-5, 3-9, 4-2, 4-28, 4-29, 4-32
check cruise, 2-15, 3-6, 3-9, 3-10, 3-17, 4-9
closure error, 1-3, 3-15

coefficient of variation, 1-4, A-6, A-7
comparative cruises, 2-22

count plots, 1-4, 2-5, 2-7, 2-11, 2-18, 2-19,
2-20, 3-4, 3-7, 3-8, 4-9, 4-16, 4-22, 4-24,
5-10, 5-23, A-2

crown class, 1-4, 6-17

cruise based, 1-4, 2-7

cruise compilation, 1-9, 5-4, 5-5, 5-6, 5-8,
5-20, A-14, A-49, A-52

cruise map, 2-4, 3-2, 5-14, 5-17

cruise plan map, 3-3

cruise plans, 2-3

cruise tally sheet, 2-20, 4-2, 4-3, 4-4, 4-7,
4-48, 6-8, 6-13, 6-19, 6-20, A-31, A-35,
A-36, A-137

CV. See Coefficient of Variation

D

damage codes, 2-15, 3-9, A-31

DBH, 1-3, 1-4, 1-6, 2-19, 3-10, 3-11, 4-11,
4-12, 4-14, 4-16, 4-17, 4-22, 4-23, 4-30,
4-32,5-12, 6-2, 6-3, 6-4, 6-5, 6-8, 6-9, 6-14,
6-15, 6-17, 6-18, 6-21, 6-22, 6-23, A-4,
A-35, A-40, A-160, A-161

dead potential, 2-19, 3-7, 3-8, 3-11, 4-11,
4-35, 4-36, 4-42, 4-44, 4-47, 6-15, A-36,
A-40, A-61

dead useless, 2-19, 3-7, 4-22, 4-36

decay, 1-4, 1-7, 1-8, 4-35, 4-36, 4-37, 4-42,
4-47, 6-4, 6-5, A-15, A-16, A-18, A-28,
A-59, A-61, A-62, A-63, A-69, A-70, A-71,
A-73, A-74, A-78, A-80, A-81, A-82, A-83,
A-84, A-85, A-86, A-88, A-89, A-90, A-91,
A-92, A-93, A-94, A-96, A-97, A-98, A-99,
A-100, A-101, A-102, A-103, A-104, A-105,
A-106, A-108, A-109, A-110, A-111, A-112,
A-113, A-114, A-115, A-116, A-117, A-118,
A-119, A-126, A-127, A-128

decay, waste and breakage. See DWB
deciduous, 4-28, 5-8, A-29, A-87

Diameter Breast Height. See DBH

diopter, 1-3, 1-4, 4-14, A-4, A-5

June 15, 2016 Amendment No. 4 i



Cruising Manual

Ministry of Forests, Lands and NRO

district manager, 2-3, 2-4, 2-15,
3-17 DWB, 1-4, 6-4

E
elevation, 5-5

F

fixed area plot sampling, 1-5, 2-18, A-2
fixed plots. See Fixed Area Plot Sampling
Fliz, 1-7, 4-34, 4-37, 5-4, 5-12, 6-2, 6-4,
6-5, 6-17, A-14, A-15, A-16, A-17, A-18,
A-19, A-20, A-21, A-22, A-23, A-24, A-25,
A-26, A-27, A-131, A-132, A-133, A-134,
A-135, A-136, A-162, A-164, A-166, A-168
flutes, A-82

Forest Inventory Zone. See FIZ

G

galls, 4-32, A-73, A-84, A-125

Global Positioning System. See GPS
GPS, 1-5, 1-8, 3-12, 3-15, 3-18, 4-2, 4-8,
A-12, A-13

grids, 2-8

H

harvesting method, 4-23, 5-17

height, 1-3, 3-8, 3-10, 3-11, 4-11, 4-12, 4-24,
4-25, 4-26, 4-27, 6-2, 6-13, 6-14, 6-15, 6-17,
6-18, 6-21, 6-22, 6-23, A-8, A-40, A-131,
A-137, A-160, A-170

height DBH curve, 6-4, 6-9

high side, 1-3, 1-5, 3-10, 4-30, 4-32, 4-42,
4-46, 6-15, 6-17, 6-18

inter-station distance, 3-15

L

leaning and down trees, 4-17, 4-30

live useless, 2-19, 3-7, 4-37

loss factor, 1-1, 1-5, 3-9, 3-10, 4-9, 4-10,
4-11, 4-28, 4-35, 5-4, 6-3, A-14, A-15, A-18,
A-31, A-34, A-36, A-59, A-61, A-70, A-75,
A-78, A-81, A-82
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M

Magnetic Declination, A-55
Map Area Statement, 4-22, 5-1
measure plots, 2-3, 2-6, 2-11,
2-19 minimum tree count, 2-5,
2-11 mountain pine beetle. See
MPB MPB, 2-11, 3-15, A-116

O
orphan trees, 2-19, 2-20

P

patch cuts, 2-15
Pathological Indicators, 1-6, 1-7, 1-8, 3-9,
3-11, 4-34, 4-35, 4-41, 4-42, 6-8, A-35,
A-37, A-52, A-59, A-61, A-70, A-74, A-T6,
A-131
blind conk, 1-6, 1-7, 1-8, 4-42, A-34,
A-61, A-63, A-64, A-66, A-132
conk, 1-6, 1-7, 1-8, 4-37, A-34, A-58
A-61, A-62, A-63, A-64, A-88, A-119,
A-132, A-133, A-134, A-135
crook, 1-6, 1-7, 1-8, 4-35, 4-41, A-59,
A-71, A-74, A-75, A-77, A-131, A-133,
A-134, A-135
dead or broken top, 1-6, 1-7, 1-8, 4-35,
A-76, A-81
fork, 1-6, 1-7, 1-8, 4-30, 4-35, 4-41, 4-42,
A-71, A-74, A-76, A-77, A-81, A-83, A-
131, A-133, A-134, A-135
frost crack, 1-6, 1-7, 1-8, 4-35, 4-42,
A-78, A-131, A-132, A-133
mistletoe, 1-6, 1-7, 1-8, 4-35, A-74,
A-79, A-108, A-132, A-133
rotten branch, 1-6, A-80, A-131, A-132,
A-133
scar, 1-6, 1-7, 1-8, 4-37, 4-42, A-67,
A-68, A-69, A-70, A-72, A-73, A-76,
A-77, A-82, A-86, A-90, A-94, A-133
percent reduction, 1-6, 5-20, 5-21, 5-22
plot centre, 3-6, 3-12, 3-16, 4-8, 4-9, 4-13,
4-14, 4-15, 4-16, 4-17, 4-18, 4-22, 4-24,
4-30, 6-7, 6-14
Plot centre, 3-12
plot radii slope allowance, 4-13, A-50, A-51
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plot radius factor. See PRF

plot slope, 3-16, 4-24

POC, 4-8

POG. See Point of Germination

Point of Commencement. See POC

point of germination, 1-3, 4-30, 6-4, 6-7,
A-70

precision, 1-4, 1-6, A-5

PRF, 1-6, 4-17

professional reliance, 2-4

PSYU, 1-7, 3-4, 3-9, 4-11, 5-5, 5-7, A-14,
A-15, A-18, A-19, A-20, A-21, A-22, A-23,
A-24, A-25, A-26, A-27, A-161

Public Sustained Yield Unit. See PSYU

Q

Quality Indicators, 3-11, 4-2, 4-40, 4-44
knot, 3-11, A-63, A-64, A-65, A-66
knots, 4-44, 4-45, 4-46, A-84
lean, 4-44
live limb, 4-44, 4-45
spiral grain, 3-11, 4-42, A-86
stub, 4-44, 4-45
sweep, 4-44

R

regional executive director, 2-2, 2-15, 2-22,
3-6, 3-17, 4-24, 5-7, 5-23

re-sweep, 3-9, 3-10

rights of way, 2-5

risk groups, 1-7, 4-35, A-18, A-128

S

safety, 1-1, 1-5, 2-15, 6-2

sampling error, 1-6, 1-7, 2-5, 2-6, 2-7, 2-10,
2-16, 6-3, 6-7, A-3, A-5

second growth, 3-10, 4-10, 4-11, 5-20

site class, 1-7, 2-21, A-170

Site Index, A-137

slope, 3-16, 4-7, 4-13, 4-15, 4-16, 4-24, 5-17,
6-3, A-48, A-49, A-50, A-51

slope correction, 4-13, A-48

species, 1-4, 1-6, 1-7, 2-7, 2-19, 2-20, 2-21,
3-8, 4-11, 4-14, 4-22, 4-25, 4-28, 4-29, 4-35,
4-36, 4-41, 4-46, 5-12, 5-20, 5-23, 6-2, 6-3,
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6-4, 6-9, 6-14, 6-15, 6-17, 6-21, 6-22, 6-23,
6-24, A-4, A-15, A-32, A-33, A-59, A-61,
A-62, A-63, A-64, A-71, A-74, A-75, A-81,
A-82, A-88, A-90, A-94, A-101, A-106,
A-115, A-119, A-125, A-137, A-160, A-169,
A-171

standard deviation, 1-4, 1-7 A-6

Standard Deviation, 1-7

standard error, 1-6, 1-7, 6-4, 6-5, A-161
strip line, 1-7, 4-5

stump cruise, 4-12, 6-2, 6-3, 6-4, 6-5, 6-8,
6-13, 6-21, A-160

T

TFL, 2-17, 4-39, 5-5, 5-7, A-15, A-16,
A-17, A-18, A-19, A-20, A-21, A-22, A-23,
A-24, A-25, A-26, A-131

tie point, 1-8, 4-2, 4-7, A-48

timber licence, 2-15, 2-17

timber merchantability specifications, 1-4,
1-5, 1-6, 4-10, 4-28, 5-12, 5-15, 6-2, A-6,
A-75

timber supply area, 1-8, 3-4

timber type, 1-6, 2-3, 2-11, 2-12, 2-13, 2-15,
2-16, 2-18, 2-16, 2-20, 2-21, 3-4, 3-8, 4-15,
4-18, 4-22, 5-14, 5-17, 5-20, 5-23, 5-24, 6-3,
6-4, 6-5, 6-7, 6-13, 6-14, A-2, A-6, A-169
traverse, 1-3, 3-15, 3-18, 4-2, 4-5, 4-8, 6-3,
6-6, A-12, A-13

tree class, 1-7, 1-8, 2-16, 4-9, 4-11, 4-28,
4-34, 4-37, 5-20, A-35, A-37, A-82

tree height, 1-7, 4-24, 4-27, 4-32, 6-5, 6-9,
6-17, A-40

True North, 1-3, 2-9, A-172, A-173

type. See timber type

U
unsafe to cruise. See safety

V
variable plot sampling, 1-8, 2-18, A-4, A-5

W
walkthrough method, 4-18, 4-19, 4-20, 4-21
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