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EXECUTIVE SUMMARY 

Western Forest Products Ltd. initiated a Vegetation Resources Inventory (VRI) program in 1998 on Tree 
Farm Licence (TFL) 25 Blocks 1, 2 & 3 to Ministry of Forests and Range (MFR) inventory standards. 
Phase II programs were designed and implemented separately for Block 1 and Blocks 2 & 3. The Block 1 
Phase II program was completed over the 1998 and 1999 field seasons and Block 2 & 3 sampling 
program was completed during the 2003 field season.  

In May 2007, Timberline Natural Resource Group Ltd. was asked to complete the inventory adjustments 
for Block 1 and Block 2 & 3 in preparation for the upcoming Timber Supply Review. Height, age, and 
total live net merchantable volume (17.5+ cm) were adjusted following standard MFR inventory methods.  

The target population in Block 1, where the adjustment was applied, is the Vegetated Treed (VT) (BC 
Landcover Classification Scheme) portion of the TFL over 30 years of age (in 2001). The target 
population covers 22,397 ha. 

Following adjustment, the Block 1 inventory volume decreased by approximately 3.4%. Height 
decreased by 7% and age increased by 1% and site index decreased by 1.4%.  

The Block 2 & 3 target population, where the adjustment was applied, is the VT portion of the TFL over 
30 years of age (in 2001) excluding private lands, parks and other officially protected areas. The target 
population covers 38,305 ha. 

Following adjustment, the Block 2 & 3 inventory volume increased by approximately 18%. Height 
and age increased by 2.4% and 33.5%, respectively and site index decreased by 9.7%.  The 
recommendations from this report are that Western uses the adjusted estimates of height, age, and volume 
for the upcoming TSR. 
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1.0 INTRODUCTION 

1.1 Background 

1.1.1 Vegetation Resources Inventory Overview 

The Vegetation Resources Inventory (VRI) is the Ministry of Forests and Range’s (MFR) forest inventory 
standard on public lands in BC. Where possible, forest licensees must use the VRI standard in their Data 
Package submission for Timber Supply Review (TSR). 

The VRI is a four-step process (Figure 1): 

1. Phase I (unadjusted inventory data) – Estimates of polygon attributes are derived for the target 
population, usually from photo-interpretation. 

2. Phase II (ground sample data) – Measurements are taken from randomly located ground samples 
in the target population. 

3. Net Volume Adjustment Factor (NVAF) sampling – Random trees are selected for stem-analysis, 
from the Phase II samples, to develop adjustment ratios that correct taper and decay estimation 
bias. 

4. Adjustment Phase – The Phase I estimates are adjusted using the NVAF-corrected Phase II 
ground samples to provide an adjusted unbiased estimate of forest inventory attributes. The final 
product is an adjusted VRI database (Section 3.4; Figure 5). 
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Figure 1: VRI program overview 
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1.1.2 VRI Program Background 

Dave Byng, RPF led implementation of Western Forest Products Ltd. (Western) TFL 25 Blocks 1, 2 & 3 
VRI Phase II programs. In March 2006, Guillaume Thérien, PhD of Timberline Natural Resource Group 
Ltd. (Timberline) assisted Dave by completing statistical analysis of the data and developing preliminary 
adjustment factors for TFL 25 Blocks 1, 2 & 3.1  Patrick Bryant, RPF of Western approached Timberline 
in March 2008 seeking to update the inventory with Net Volume Adjustment Factor (NVAF) data, 
readjust the inventory according to the most current VRI statistical adjustment standards2 (i.e. only adjust 
polygons greater than 30 years), and to document the adjustment results.  

 

1.2 Project Objectives 

The objective of this project was to complete a statistical adjustment of the TFL 25 block 1, 2 & 3 Phase I 
VRI to the most recent MFR standards2 using Phase II and NVAF data, and report on the results. 

 

1.3 Terms of Reference 

Timberline prepared this report for Patrick Bryant of Western. Stephanie Ewen, BSF, FIT was the lead 
analyst and prepared the report. Technical support was provided by Guillaume Thérien and the project 
manager was Hamish Robertson, RPF. This report will be provided to the MFR Forest Analysis and 
Inventory Branch (FAIB) for review and comment prior to its use in Timber Supply Review (TSR). 

 

                                                      
1 J.S. Thrower & Associates Ltd. 2005. Contract for Western Forest Products Ltd. (Project no. WPC-006). 
2 This analysis was completed in the spring of 2008 using VDYP (version 6.6d). 
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2.0 DATA 

2.1 Landbase 

 

TFL 25 spans 458,447 ha across five non-contiguous blocks spread in five separate coastal Forest 
Districts. All five blocks are predominantly within the Coastal Western Hemlock biogeoclimatic zone, 
with small areas of Blocks 2 and 5 in the Mountain 
Hemlock zone. The principal tree species are western 
hemlock (Hw) and western redcedar (Cw), which are 
found in all blocks. Block 1 is the only block with a 
substantial component of Coastal Douglas-fir (Fdc) 
(44 percent of the timber harvesting land base). For 
this report, only the inventories in Blocks 1, 2 & 3 
were adjusted (Figure 2).  

Block 1 is bounded by TFL 46 to the northwest and 
the Arrowsmith Timber Supply Area (TSA) to the 
east and south. The terrain is generally moderate in 
slope, but is dissected by steep-sided creeks. The 
major waterways are the Jordan River and Sombrio, 
Loss, Noyse, and Muir creeks. Block 1 has the 
longest harvest history of the five, with operations 
dating back to 1857, but still contains significant 
areas of old growth.  

Figure 2: Location of TFL 25, Blocks 1, 2 & 3 

Block 2 borders TFL 45 to the north, the Kingcome TSA to the west, TFL 47 and the Strathcona TSA to 
the south, and TFL 39 to the east. The block is split among four sub-units: Heydon Bay, Apple River, 
Frazer Bay and Stafford River. The topography is relatively rugged, with steep-sided valley walls and flat 
valley bottoms; consequently, only 24 percent of the total land base is considered operable. Hw is the 
major species, but there are substantial areas of Cw and amabilis fir (Ba). Fdc grows only on some drier, 
well-drained sites. Harvesting in most areas began in the 1960s and 1970s. 

Block 3 is located between Campbell River and Port McNeill along Johnstone Strait and is surrounded by 
TFL 39. The Peel, Naka, Teissum and Cedarstadt watersheds and part of the Tsitika watershed lie within 
its borders. Most of the landbase is below 1000 m in elevation, and the terrain features moderately sloped 
valleys. Hw and Cw are the most common tree species. Harvesting began in 1974, and substantial areas of 
old growth remain. 
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2.2 Block 1 Statistics 

2.2.1 Target Population 

Block 1 is 30,354 ha of which 22,397 ha are in the target 
population (Table 1).3  The target population is all forested 
stands in Block 1 over 30 years (in 1999), excluding private 
lands, parks and other officially protected areas. The Block 1 
Phase I inventory provides the basis for sampling. The main 
tree species in the target population are Fdc (37%) and Hw 
(33%), reported by area as a leading species.  

Table 1: Block 1 netdown summary 

Landclass Area (ha) % 

Total Area 30,354 100

  Age Unknown 1,084 4

    Under 30 years 6,873 23

    Target Population 22,397 74 

2.2.2 Stratification 

The Phase I population was stratified based on age 
(Table 2). “Second Growth” stands were 
established on or after 1879 (≤ 120 years in 1999), 
while “Old Growth” stands were established 
before 1879 (> 120 years in 1999).  Adjustment 
ratios were calculated at the strata level.  Strata 
were also used to distribute samples. 

 

Table 2: Block 1 stratification summary 

Stratum Area (ha) % Pop. 

Second Growth 14,249 64 

Old Growth 8,148 36 

Total 22,397 100  

2.2.3 Phase I (Photo-Interpretation) inventory statistics 
Overall average net merchantable volume (17.5 cm utilization) in the unadjusted Phase I population was 
405.4 m3/ha as projected to 1999 (Table 3). Average site index was approximately 30 m and 14 m in the 
“Second Growth” and “Old Growth” strata, respectively. Average age was approximately 50 years and 
302 years for the “Second Growth” and “Old Growth” strata, respectively. 
 

Table 3: Unadjusted Inventory Statistics for the Block 1 Target Population 

Area Mean Age Mean Height Mean SI Mean Vol. 17.5cm+ 
Stratum (ha) (yrs) (m) (m) (m3/ha) 

Second Growth 14,249 50 26.1 30.1 344.3 

Old Growth 8,148 302 32.2 13.8 512.2 

Total 22,397 141 28.3 24.2 405.4 

Note: Phase I (photo-interpretation) volume is net merchantable volume as predicted from VDYP version 6.6d. 

                                                      
3 The target population was identified from the 2006 Forest Cover database where records existed in the “treelayer” 
table with a “descriptor” = “FOR” and an age (at time of sampling) in the inventory ≥ 30 years.  The assumption is 
made that all private lands, parks and other officially protected areas were excluded from the total area of the TFL in 
the initial GIS data. 
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2.2.4 Phase II sample size 
One hundred thirty (130) plots were intended to be 
established in Block 1 in 1999, 120 of which were intended 
to be in the target population.4  UTM coordinates were only 
available for 126 plots, indicating only 126 plots were 
sampled. Likely, the remaining four plots were not sampled 
due to safety or access issues.5  Of the 126 plots, 12 were 
located in non-forested polygons; one was established in a 
logged stand; and 26 were located inside the target 
population, but were less than 30 years of age (Phase I) 
(Table 4). The total actual sample size was 87 plots 
(Appendix I). 

Table 4: Block 1 plot distribution by 
landclass 

Landclass n (%) 

Non-forested 12 10 

  Logged 1 1 

    Under 30 years 26 21 

    Target Population 87 69  

The plots covered the entire target population and their distribution is shown in Figure 3. 

2.2.5 Phase II sampling weights 
Sampling weights were determined from the total 
actual number of plots sampled from within the 
target population. The sample plan1 notes that 
samples were selected at the stratum level, and 
therefore weights were also calculated at the 
stratum level (Table 5). 

Table 5: Block 1 Phase II plot sampling weights  

Stratum Area (ha) n Area/n 

Second Growth 14,249 60 237.5 

Old Growth 8,148 27 301.8  
 

2.2.6 Sample statistics 
The Phase II plot statistics showed that on average, the “Second Growth” stands were 27 m tall, 52 years 
of age, had a site index of 30 m, and produced approximately 320 m3/ha of merchantable volume.  
Conversely, the “Old Growth” stands were 24 m tall, 306 years of age, had a site index of 11 m, and 
produced approximately 500 m3/ha of merchantable volume, on average (Table 7).  The average 
unadjusted Phase I height, age and site index in “Second Growth” stands appears comparable to the Phase 
II measurements.  However, volume appears slightly over-predicted (Table 6).  In “Old Growth” stands, 
the unadjusted Phase I height and site index appear over-predicted, while volume appears under-predicted 
and ages appear reasonable.  The Phase I and Phase II data for each sample is provided in Appendix II. 

Table 6: Phase I Statistics for Block 1 Samples 

Stratum Height 
(m) 

Age    
(yrs) 

SI        
(m) 

Vol. 
17.5cm+ 
(m3/ha) 

Second Growth 26.9 51 30.2 380.0 
Old Growth 28.6 306 12.3 448.9 
Total 27.4 137 24.2 405.0 

                                                      
4 Western Forest Products Limited. 1998. Re-Inventory of TFL 25 – Block 1: Phase II Ratio Adjustment Sampling. 
Unpublished Report. July 7, 1998.  The remaining 10 plots were installed in a non-forested stratum. 
5 This has not been confirmed with Western, but was the reasoning found in other, similar projects. 
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Table 7: Phase II Statistics for the Block 1 Samples 

Stratum Height 
(m) 

Height 
Sample 
Size (n) 

Age  
(yrs) 

Age 
Sample 
Size (n) 

SI       
(m) 

SI 
Sample 
Size (n) 

Vol. 
17.5cm+ 
(m3/ha) 

Vol. 
Sample 
Size (n) 

Second Growth 26.6 57 52 57 30.3 23 322.6 60 
Old Growth 24.1 23 307 23 10.7 57 494.5 27 

Total 25.8 80 138 80 23.6 80 385.2 87 
Note: Phase II volume was whole-stem volume less tops, stumps, NVAF-corrected cruiser-called  decay, waste, and breakage. 

 

 

Figure 3: Block 1 Phase II plot locations 
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2.3 Block 2 & 3 Statistics 

2.3.1 Target Population 

Blocks 2 & 3 cover 65,185 ha, of which 38,305 ha 
are in the target population (Table 8).6  The target 
population is the Vegetated Treed (VT) (BC 
Landcover Classification Scheme) portion of the 
two blocks over 30 years (in 2004), excluding 
private lands, parks and protected areas. The Phase 
I provided the basis of units to be sampled. The 
main tree species in the target population are Hw 
(40%) and Cw (25%), reported by area as a leading 
species. 

 

Table 8: Block 2 & 3 netdown summary 

Landclass Area (ha) %  

Total 65,185 100

  Productivity Class Unknown 6,599 10

    Low Productivity & Old 11,994 18

      Under 30 years old 8,287 13

      Target Population 38,305 59 

 

2.3.2  Stratification 
The Phase I population was stratified based on 
age class (Table 9). “Young” stands7 were 
established in or after 1863 (≤ 141 years in 2004), 
while Old stands were established before 1863 (> 
141 years in 2004). The “Old” stratum was sub-
stratified into species groups based on Phase I 
leading species.8   

Adjustment ratios were calculated at the strata 
level.  Sub-strata were used to distribute samples. 

Table 9: Block 2 & 3 stratification summary 

Stratum Sub-
Stratum 

Area 
(ha) 

% 
Population 

% 
Stratum 

Young All 7,001 18.3 100 

Old Hw 18,040 47.1 57.6 

Old Cw 13,264 34.6 42.4 

Old Total 31,304 81.7 100 

Total Total 38,305 100   
 

2.3.3 Phase I inventory statistics 
Overall average net merchantable volume (17.5 cm utilization) in the unadjusted Phase I population was 
481.2 m3/ha as projected to 2004 (Table 10). Average site index was approximately 24.4 m and 14 m in 

                                                      
6 The target population was identified from the 2006 Forest Cover database where records existed in the “treelayer” 
table, had an age (at time of sampling) in the inventory ≥30 years, a populated spp1, a populated productivity group 
(prod_group), and was not a low productivity (volume at time of sampling < 200 m3/ha) “Old Growth” (age at time 
of sampling >141 years) stand.  The assumption is made that all private lands, parks and other officially protected 
areas were excluded from the total area of the TFL in the initial GIS data. 
7 The sample plans showed that Block 1 stratification was based on Old Growth and Second Growth, while the 
Block 2 & 3 stratification was based on “Young” and “Old” stands. 
8 The “Cw” species group includes stands that are Cw, Yc (yellow cedar), Dr (red alder), Pl (shore pine), Pw (white 
pine) or Ac (black cottonwood) leading. The “Hw” species group includes stands that are Hw, Ss (sitka spruce), Ba, 
Hm (mountain hemlock), or Fdc leading. 
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the “Young” and “Old” strata, respectively. Average age was approximately 58 years and 276 years for 
the “Young” and “Old” strata, respectively. 

Table 10: Unadjusted Inventory Statistics for the Block 2 & 3 Target Population 

Stratum Area  
(ha) 

Mean Age  
(yrs) 

Mean Height  
(m) 

Mean SI  
(m) 

Mean Vol. 17.5cm+    
(m3/ha) 

Young 7,001 58 23.9 24.4 323.0 

Old 31,304 276 32.6 13.9 516.6 

Total 38,305 236 31.0 15.8 481.2 

Note: Phase I volume is net merchantable volume as predicted from VDYP version 6.6d 

 

2.3.4 Phase II sample size 
Ninety-eight (98) plots were established in Blocks 2 & 
3 in 2003.9,10  Of the 98 plots, seven were located in the 
original sample area, but were less than 30 years in the 
Phase I (Table 11). The total actual sample size was 91 
plots (Appendix I). 

The plots covered the entire target population and their 
distribution is shown in Figure 4. 

Table 11: Block 2 & 3 plot distribution by 
landclass 

Landclass n % 

Under 30 years old 7 7 

Target Population 91 93  

 

2.3.5 Phase II sampling weights 
Sampling weights were calculated using the 
total number of plots sampled from within 
the target population. According to the 
sample plan, samples were selected at the 
sub-stratum level, and therefore weights 
were also calculated at the sub-stratum level 
(Table 12). 

Table 12: Block 2 & 3 Phase II plot sampling weights 

Stratum Sub-Stratum Area (ha) n Area/n 

Young All 7,001 18 388.9 

Old Cw 13,264 31 427.9 

Old Hw 18,040 42 429.5  
 

2.3.6 Phase II sample statistics 
The Phase II plot statistics showed that on average, the “Young” stands were 28 m tall, 88 years of age, 
had a site index of 25 m, and produced approximately 390 m3/ha of merchantable volume.  Conversely, 
on average, the “Old” stands were 33 m tall, 356 years of age, had a site index of 15 m, and produced 
approximately 680 m3/ha (Table 13).  In “Young” stands, the average unadjusted Phase I height, age, site 
index and volume appear under-predicted when compared to the average Phase II values (Table 14).  In 
“Old” stands, the unadjusted Phase I height and site index are comparable to the actual Phase II values for 
                                                      
9 Western Forest Products Limited Ltd. 2003. Tree Farm License 25 Blocks 2 & 3: Loughborough Inlet and Naka 
Creek Timber Emphasis VRI Ground Sampling Plan. Unpublished Report. May 2003. 
10 100 plots were intended, however, actual UTM coordinates were only available for 98 plots at the time of 
analysis.  It was assumed that if no UTMs were available, the plot was not established.  Patrick Bryant indicated that 
all 100 plots had been established; however, not all UTMs were made available for the analysis. 
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height and site index.  However, Phase I ages and volumes appear under-predicted.  The Phase I and 
Phase II data for each sample is provided in Appendix II. 

Table 13: Phase I Statistics for the Block 2 & 3 Samples 

Stratum Sub-
Stratum 

Height 
(m) 

Age  
(yrs) 

SI       
(m) 

Vol. 
17.5cm+ 
(m3/ha) 

Young Total 24.4 63 24.4 354.0 
Old Cw 30.1 271 13.6 496.8 
Old Hw 34.9 264 14.4 590.6 
Old Total 32.9 267 14.0 550.9 
Total   31.2 231 16.0 514.9 

 

Table 14: Phase II Statistics for the Block 2 & 3 Samples 

Stratum Sub-
Stratum 

Height 
(m) 

Height 
Sample 
Size (n) 

Age  
(yrs) 

Age 
Sample 
Size (n) 

SI       
(m) 

SI 
Sample 
Size (n) 

Vol. 
17.5cm+ 
(m3/ha) 

Vol. 
Sample 
Size (n) 

Young Total 28.2 17 88 17 25.1 17 385.3 18 
Old Cw 31.2 28 405 30 13.8 28 630.1 31 
Old Hw 34.3 38 320 41 15.6 38 724.4 42 
Old Total 33.0 66 356 71 14.8 66 684.5 73 
Total   32.0 83 308 88 16.8 83 629.8 91 

Note: Phase II volume was whole-stem volume less tops, stumps, NVAF-corrected cruiser-called decay, waste, and breakage.
 

Figure 4: Block 2 & 3 Phase II plot locations  



TFL 25 Blocks 1, 2 & 3 Statistical Adjustment  

 

 

10 

3.0 METHODS 

3.1 Phase I Projection 

In Block 1, Phase I interpretation was completed to standard in 1999 based on 1993 photos.  The Block 1 
Phase I data used in this analysis included some legacy data dating back to 1987 and denudation and 
regeneration updates up to and including 2004. 

In Blocks 2 & 3, the last full-scale inventory was completed in 1971.  The inventory was partially updated 
for second growth stands in 2001.  The Block 2 & 3 Phase I data used in this analysis also includes 
denudation and regeneration updates up to and including 2004. 

Photo-interpreted age was projected to the year of sampling11 by adding the required number of years. 
The photo-interpreted height, stocking class, and corresponding net merchantable volume were projected 
to the year of sampling using VDYP version 6.6d. All other VDYP inputs (species composition, crown 
closure, forest inventory zone, and public sustained yield unit) were not modified. 

 

3.2 NVAF 

NVAF ratios were generated by Will Smith, MFR and provided to Western for the adjustment analysis 
(Table 15 & Table 16).12

Table 15: NVAF ratios for Block 1 

Live / Dead Maturity Species 
Group 

NVAF 
Ratios 

Live All All 0.95040 

Dead All All 0.66505  

Table 16: NVAF ratios for Block 2 & 3 

Live / Dead Maturity Species 
Group 

NVAF 
Ratios 

Live Immature All 0.98846 

Live Mature C 1.13870 

Live Mature Rest 0.94689 

Dead All All 0.77298  

3.3 Phase II Compilation and Data Screening 

The Phase II data was compiled using the MFR SAS VRI Phase II compiler (June 27, 2002 version). 
Dead trees (standing and fallen) were recorded in all auxiliary plots. The provided NVAF ratios were then 
applied to the compiled Phase II volumes.  The SAS compiler has built-in error checking and validation 
routines to identify potential problems in the Phase II field data.  No outstanding errors were encountered 
in the compilation. 

 

                                                      
11 Block 1 = 1999; Block 2 & 3 = 2004 
12 Downloaded from Western’s FTP site March 17, 2008. 
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3.4 Statistical Adjustment 

The most recent MFR VRI statistical adjustment standards13 were used to adjust height, age, and live net 
merchantable volume.  The MFR adjustment procedures assume that the unadjusted (Phase I) inventory 
volume is biased due to two sources of error:  

1. An attribute bias associated with the photo-interpreted height and age; and  

2. A model bias inherent to the growth and yield model used to estimate volume (VDYP version 
6.6d).  

Three attributes needed for volume prediction are not directly adjusted in this process. A new stocking 
class is derived by VDYP using adjusted age, while there are no acceptable standards for species 
composition and crown closure adjustment. Leaving these attributes unadjusted is assumed to create a 
negligible bias. 

The attribute adjustment procedure (Step 4 Section 1.1.1; “Adjustment” in Figure 1) is a two-step process 
called the Fraser Method (Figure 5) and is described as follows: 

Step 1: Phase I height and age bias are corrected using an adjustment ratio of means (ROM) 
calculated from the Phase I (height or age) and the Phase II plots. An attribute-adjusted volume is 
then estimated using VDYP with the adjusted height and age.  

Step 2: An adjustment ROM estimated from the attribute-adjusted volume and the NVAF-
corrected Phase II volume is calculated, and this ratio is used to correct the model bias in the 
attribute-adjusted volume. 
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Figure 5: Fraser method 

Although some adjustment ratios below are provided to the sub-stratum level, they were applied to the 
inventory at the stratum (maturity class) level. 

                                                      
13 VRI Procedures and Standards for Data Analysis Attribute Adjustment and Implementation of Adjustment in a 
Corporate Database, Version 2.0, March 2004. 
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4.0 RESULTS 

4.1 Block 1 Results 

4.1.1 Height 

Seven (7) plots were dropped from the analysis because the top-height tree measurements did not match 
the polygon-leading-species in the inventory, leaving 80 plots available for analysis.14 Of these 80 plots, 
57 and 23 plots were in the “Second Growth” and “Old Growth” strata, respectively. On average, 
inventory height was over-estimated by 7%; the “Old Growth” stratum and “Second Growth” stratum 
were overestimated by 16% and 1%, respectively (Table 17, Figure 6). The 95% sampling error was small 
(4.4%). 

 

Table 17: Height adjustment statistics for the Block 1 target population 

Unadjusted Pop. Sample Adjusted Pop. 

95% E Stratum Area 
(ha) 

Avg. 
(m) 

n Phase I 
(m) 

Phase II 
(m) 

ROM Adj. Avg. 
(m) (m) (%) 

Second Growth 14,249 26.1 57 26.9 26.6 0.990 25.8 1.6 6.2 

Old Growth 8,148 32.2 23 28.6 24.1 0.843 27.1 1.6 5.9 

Total 22,397 28.3 80   0.929 26.3 1.2 4.4 

                                                      
14 Lack of suitable heights and ages is the result of the species matching procedure.  For the majority of the plots 
dropped, it is because the leading species in the field cannot be matched to the leading or secondary species in the 
Phase I data.  The remaining plots were dropped because Phase II height or age was called “unsuitable” by field 
crews. 
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Figure 6: Block 1 height scatterplots 
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4.1.2 Age 

Seven (7) plots were dropped from the analysis because the top-height tree measurements did not match 
the polygon-leading-species in the inventory, leaving 80 plots for analysis.1 Of these 80 plots, 57 and 23 
plots were in the “Second Growth” and “Old Growth” strata, respectively. On average, inventory age was 
under-estimated by a minimal amount (0.7%, Table 18). This under-estimation was common to both 
strata. The 95% sampling error was higher than the sampling error for height (8.9% versus 4.4%). This 
may be associated with age class mid-pointing in the Phase I age estimation process. Figure 7 shows the 
same Phase I age estimate for a range of measured Phase II ages in the “Old Growth” strata. 

 

Table 18: Age adjustment statistics for the Block 1 target population 

Unadjusted Pop. Sample Adjusted Pop. 

95% E Stratum Area 
(ha) 

Avg. 
(yrs) 

n Phase I 
(yrs) 

Phase II 
(yrs) 

ROM Adj. Avg. 
(yrs) (yrs) (%) 

Second Growth 14,249 49.9 57 50.8 52 1.024 51.1 4.9 9.6 

Old Growth 8,148 301.5 23 306.2 307 1.003 302.3 35.4 11.7 

Total 22,397 141.5 80   1.007 142.5 12.7 8.9 
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Figure 7: Block 1 age scatterplots 
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4.1.3 Attribute-Adjusted Volumes for the Block 1 Target Population 

VDYP volumes were re-estimated using the adjusted height and age inputs (Figure 5). Attribute-adjusted 
volumes decreased by 1% and 27% in the “Second Growth” and “Old Growth” strata, respectively, when 
compared to the Phase I volumes (Table 19). Overall, volumes decreased by 12% relative to the 
unadjusted inventory volumes.  The reduced volume in the “Old Growth” stratum reflects a decrease in 
height averaging 5.1 m (the main driver of volume for older stands).  Decreased overall volume is 
reflective of an overall decrease in height averaging 2.0 meters. 

 

Table 19: Volume (m3/ha) change in the Block 1 target population due to attribute adjustments 

Difference 
Stratum Area 

(ha) 
Unadjusted 
Inventory 

Attribute-
Adjusted 
Inventory Vol. (%) 

Second Growth 14,249 344.3 340.9 -3.4 -1.0 

Old Growth 8,148 512.2 402.7 -109.5 -27.2 

Total 22,397 405.4 363.4 -42.0 -11.6 

 

4.1.4 Site Index 

Site index is not directly adjusted in the VRI standard statistical adjustment.  Instead, an adjusted site 
index is derived from the adjusted height and age. The average attribute-adjusted inventory site index is 
22.8 m, a decrease of approximately 1.4 m (Table 20). The decrease in site index reflects the decrease in 
height while age remained relatively constant. 

Table 20: Site index change due to attribute adjustments 

Difference  
Stratum Area (ha) Site Index 

(m) 
Adjusted SI 

(m) (m) (%) 

Second Growth 14,249 30.1 29.3 -0.8 -2.7 

Old Growth 8,148 13.8 11.5 -2.3 -20.0 

Total 22,397 24.2 22.8 -1.4 -6.0 
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4.1.5 Live Net Merchantable Volume 

All NVAF-corrected Phase II observations were used to compute the volume ratios. The live net 
merchantable volume increased by 7.9% after adjustment (Table 21, Figure 8). The target sampling error 
(10%) was met for the overall target population at the 17.5 cm utilization level. 

 

Table 21: Block 1 adjustment statistics for live merchantable volume (17.5+ cm)  

Attr. Adjusted Vol. Sample Adjusted Population 

95% E Stratum Area 
(ha) 

Avg. 
(m3/ha) 

n Phase I 
(m3/ha) 

Phase II 
(m3/ha) 

ROM Avg. 
(m3/ha) (m3/ha) (%) 

Second Growth 14,249 340.9 60 376.1 322.6 0.858 292.4 39.4 13.5 

Old Growth 8,148 402.7 27 351.8 494.5 1.405 565.8 82.5 14.6 

Total 22,397 363.4 87   1.079 391.9 38.3 9.8 

Note: Phase I volume is the attribute-adjusted net merchantable volume as predicted from VDYP version 6.6d using adjusted heights and age.  
Phase II volumes have been adjusted with the appropriate NVAF ratios to remove bias from cruiser-called decay values. 

 

4.1.6 Unadjusted vs. Adjusted Volume 

Following adjustment, the live volume decreased by approximately 13.5 m3/ha (or 3.4%) when compared 
to the unadjusted live volumes at 17.5+ cm utilization level (Table 22). 

 

Table 22: Volume change in the Block 1 target population after ratio adjustment 

Difference  
Stratum Area (ha) Unadjusted

(m3/ha) 
Adjusted 
(m3/ha) (m3/ha) (%) 

Second Growth 14,249 344.3 292.5 -51.8 -17.7 

Old Growth 8,148 512.2 565.8 53.6 9.5 

Total 22,397 405.4 391.9 -13.5 -3.4 
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Figure 8: Block 1 live volume 17.5+ scatterplots 
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4.2 Block 2 & 3 Results 

4.2.1 Height 

Eight (8) plots were dropped from the analysis because the top-height tree measurements did not match 
the polygon-leading-species in the inventory, leaving 83 plots available for analysis.1 Of these 83 plots, 
17 and 66 plots were in the “Young” and “Old” strata, respectively. On average, inventory height was 
slightly biased (under-estimation of 2%, Table 23, Figure 9). Inventory height was more dramatically 
under-estimated in the “Young” stratum than in the “Old” stratum. The 95% sampling error was small 
(4.7%). 
 

Table 23: Height adjustment statistics for the Block 2 & 3 target population 

Unadjusted Pop. Sample Adjusted Population 
95% E Stratum Sub-

Stratum Area 
(ha) 

Avg. 
(m) 

N Phase 
I(m) 

Phase II 
(m) 

ROM Adj. Avg. 
(m) (m) (%) 

Young Total 7,001 23.9 17 24.4 28.2 1.155 27.6 3.8 13.7 

Old Cw 13,264 31.0 28 30.1 31.2 1.035 32.1   

Old Hw 18,040 33.7 38 34.9 34.3 0.983 33.1   

Old Total 31,304 32.6 66 32.9 33.0 1.003 32.7 1.6 5.0 

Total Total 38,305 31.0 83   1.024 31.7 1.5 4.7 

 

4.2.2 Age 

Three (3) plots were dropped from the analysis because the top-height tree measurements did not match 
the polygon-leading-species in the inventory, leaving 88 plots for analysis.1 Of these 88 plots, 17 and 71 
plots were in the “Young” and “Old” strata, respectively. On average, inventory age was under-estimated 
by 34%; 40% in the “Young” stratum and 33% in the “Old” stratum (Table 24, Figure 10). The 95% 
sampling error was 13.3%. This may be associated with age class mid-pointing in the phase I age 
estimation process. Figure 10) shows the same Phase I age estimate for a range of measured Phase II ages 
in the “Old” strata. 
 

Table 24: Age adjustment statistics for the Block 2 & 3 target population  

Unadjusted Pop. Sample Adjusted Population 

95% E Stratum Sub- 
Stratum Area 

(ha) 
Avg. 
(yrs) 

n Phase I 
(yrs) 

Phase II 
(yrs) 

ROM Adj. Avg. 
(yrs) (yrs) (%) 

Young Total 7,001 58.2 17 62.6 87.8 1.403 81.6 24.3 29.8 

Old Cw 13,264 278.3 30 270.9 405.1 1.495 416.1   

Old Hw 18,040 273.9 41 264.2 319.9 1.210 331.6   

Old Total 31,304 275.8 71 267.1 355.8 1.332 367.4 51.3 14.0 

Total Total 38,305 236.0 88   1.335 315.2 42.0 13.3 
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Figure 9: Block 2 & 3 height scatterplots 
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Figure 10: Block 2 & 3 age scatterplots 
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4.2.3 Attribute adjusted VDYP Volumes for the Block 2 & 3 Target Population 

VDYP volumes were re-estimated using the adjusted height and age inputs. Attribute-adjusted volumes 
increased by 21% and decreased by 7% in the “Young” and “Old” strata, respectively, when compared to 
the Phase I volumes (Table 25). Overall, volumes decreased by 3% relative to the Phase I volumes.  
Increased volume in the “Young” strata is reflective of an increased height and age.  Decreased volume in 
the “Old” strata is reflective of constant heights, and increased ages driving site index down.  Also, the 
increased ages likely put several stands into higher age classes to which greater net loss factors were 
applied.15

 

Table 25: Volume change in the Block 2 & 3 target population due to attribute adjustments 

Difference Stratum Area (ha) Phase I 
(m3/ha) 

Attr-Adj 
(m3/ha) (m3/ha) (%) 

Young 7,001 323.0 407.1 84.1 21 

Old 31,304 516.6 482.0 -34.6 -7 

Total 38,305 481.2 468.3 -12.9 -3 

 

4.2.4 Site Index 

Site index is not directly adjusted in the VRI standard statistical adjustment. Instead, an adjusted site 
index is derived from the adjusted height and age. The inventory site index decreased by approximately 
10% after adjustment (Table 26); reflecting the increased age with a relatively small increase in height. 

 

Table 26: Site index change due to attribute adjustments 

Difference  Stratum Area 
(ha) 

Site Index 
(m) 

Adj. Site 
Index (m) (m) (%) 

Young 7,001 24.4 22.5 -1.9 -8.4 

Old 31,304 13.9 12.6 -1.3 -10.3 

Total 38,305 15.8 14.4 -1.4 -9.7 

 

                                                      
15 This suggestion resulted from conversations with Craig Mistal, Timberline, who has several years experience in 
yield table development. 
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4.2.5 Live Net Merchantable Volume 

All NVAF-adjusted Phase II observations were used to compute the volume ratios. The live net 
merchantable volume increased by 25.4% compared to the attribute-adjusted volumes (Table 27, Figure 
11). The target sampling error (10%) was met for the overall target population at the 17.5 cm utilization 
level. 

 

Table 27: Volume adjustment statistics for the Block 2 & 3 target population  

Attr.Adj. Vol. Sample Adjusted Population 

95% E Stratum Sub-
Stratum Area 

(ha) 
Avg. 

(m3/ha) 
n Phase I 

(m3/ha) 
Phase II 
(m3/ha) 

ROM Avg. 
(m3/ha) (m3/ha) (%) 

Young Total 7,001 407.1 18 442.3 385.3 0.871 354.7 82.7 23.3 

Old Cw 13,264 437.0 31 455.2 630.1 1.384 605.0   

Old Hw 18,040 515.1 42 560.8 724.4 1.292 665.3   

Old Total 31,304 482.0 73 516.0 684.5 1.326 639.3 57.0 8.9 

Total Total 38,305 468.3 91   1.254 587.3 48.6 8.3 

Note: Calculations of live merchantable volume (17.5+). Phase I volume is the attribute-adjusted net merchantable volume as predicted from 
VDYP version 6.6d using adjusted heights and ages.  Phase II volumes have been adjusted with the appropriate NVAF ratios to remove bias from 
cruiser-called decay values. 

 

4.2.6 Unadjusted vs. Adjusted Volume 

After adjustment, the live inventory volume increased by 18% when compared to the unadjusted Phase I 
volumes (Table 28) at 17.5 cm utilization level for the Block 2 & 3 target population. 

 

Table 28: Block 2 & 3 volume change following ratio adjustment 

Difference 
Stratum Area 

(ha) 
Unadjusted 

(m3/ha) 
Adjusted 
(m3/ha) (m3/ha) (%) 

Young 7,001 323.0 354.6 31.6 8.9 

Old 31,304 516.6 639.1 123.1 19.2 

Total 38,305 481.2 587.1 105.9 18.0 
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Figure 11: Block 2 & 3 live volume 17.5cm+ scatterplots 
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5.0 DISCUSSION 

5.1 Accuracy and Precision 

The inventory adjustments provide unbiased estimates at the scale that the ratios were computed. This 
means unbiased estimates at the stratum level. There is always a possibility that local bias exists within a 
stratum. For Blocks 2 & 3, it would be inappropriate to try to estimate sub-stratum bias given the small 
sample size provided at a smaller scale. 

The MFR-recommended precision for adjusted average volume at the target population level is a 
sampling error of ±10% (95% probability). The overall sampling errors achieved in this project were 
smaller than the target, 9.8% (Block 1) and 8.3% (Block 2 &3). This means that the inventory adjustment 
provides the appropriate level of confidence for use in timber supply analysis. 

 

5.2 Risks and Uncertainties 

5.2.1 Age Trend 

The statistical adjustment removes the bias in each stratum.  In other BC land-bases, age-related trends 
have existed within the VRI data that have led to concerns in the TSR process.  To determine whether this 
is the case for TFL 6, residual errors for each adjusted attribute were plotted against stand age to identify 
any age-related trends. None of the attributes of interest showed a significant (95% confidence) age-
related trend in the residuals. Volume, the most important attribute, did not show any age-related trend in 
the residuals. 

 

5.2.2 Age Adjustment 

The age adjustments completed in the older strata were done using input data where Phase I ages had 
been mid-pointed (i.e., the majority of the stands had the same age). In Block 1, there was little change in 
age in the “Old Growth” stratum as the average age of the sampled stands was similar to the mid-point 
age. In Blocks 2 & 3, however, the ages in the “Old” stratum increased by approximately 90 years. This 
reflects the fact that the ages sampled had a higher average than the mid-point used for the populations. 
The adjustment process does not allow for ranges of ages to be computed, only for the existing ages to be 
updated. Therefore, the resulting adjusted database will still have a single age for many polygons. 
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6.0 CONCLUSIONS & RECOMMENDATIONS 

The statistical adjustment of the Phase I inventories were completed for TFL 25 Blocks 1, 2 & 3 using 
standard MFR methodology. Unbiased estimates of height, age, and volume were obtained due to the 
design of the VRI statistical adjustment methods. These estimates represent the best estimates available at 
present. Therefore, we recommend that  

Western use the adjusted estimates of height, age, and volume for the upcoming TSR.  
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APPENDIX I: PHASE II SAMPLING WEIGHTS & PLOT LOCATIONS 
Table 29: Block 1 plot locations 

Project Plot Stratum Substratum Zone Easting Northing Sampling Weight 
3431 1 Second Growth  10 432627.92 5360699 237.47775 
3431 2 Second Growth  10 414745.87 5367024 237.47775 
3431 3 Second Growth  10 447279.13 5370157 237.47775 
3431 5 Old Growth  10 407538.6 5375996 301.78809 
3431 6 Second Growth  10 448555.82 5367312 237.47775 
3431 7 Old Growth  10 419459.14 5374905 301.78809 
3431 8 Second Growth  10 415143.24 5369400 237.47775 
3431 9 Old Growth  10 441062.19 5364535 301.78809 
3431 10 Second Growth  10 428957.95 5363544 237.47775 
3431 11 Old Growth  10 418290.6 5370766 301.78809 
3431 12 Second Growth  10 433996.11 5367222 237.47775 
3431 13 Second Growth  10 422306.45 5364218 237.47775 
3431 14 Second Growth  10 440278.31 5362474 237.47775 
3431 15 Old Growth  10 422139.43 5369809 301.78809 
3431 16 Old Growth  10 422840.29 5369879 301.78809 
3431 17 Second Growth  10 411900.59 5368138 237.47775 
3431 18 Second Growth  10 439453.1 5361810 237.47775 
3431 19 Second Growth  10 416823.65 5366639 237.47775 
3431 20 Second Growth  10 412713.3 5368504 237.47775 
3431 21 Second Growth  10 431321.17 5370025 237.47775 
3431 25 Old Growth  10 416971.92 5370222 301.78809 
3431 28 Second Growth  10 409540.54 5368934 237.47775 
3431 29 Second Growth  10 442480.16 5362681 237.47775 
3431 30 Second Growth  10 434074.91 5366720 237.47775 
3431 31 Old Growth  10 406281.45 5376945 301.78809 
3431 37 Second Growth  10 430052.29 5368284 237.47775 
3431 38 Second Growth  10 414288.59 5370433 237.47775 
3431 39 Old Growth  10 411745.02 5374028 301.78809 
3431 40 Old Growth  10 414851.39 5374398 301.78809 
3431 44 Old Growth  10 422652.71 5374972 301.78809 
3431 45 Second Growth  10 426349.38 5365546 237.47775 
3431 49 Second Growth  10 438536.8 5363743 237.47775 
3431 50 Second Growth  10 425793.91 5364173 237.47775 
3431 51 Second Growth  10 423300.79 5368963 237.47775 
3431 53 Old Growth  10 419157.55 5370032 301.78809 
3431 54 Second Growth  10 426784.36 5368818 237.47775 
3431 56 Second Growth  10 424163.94 5365737 237.47775 
3431 57 Second Growth  10 431167.96 5366343 237.47775 
3431 58 Old Growth  10 423591.12 5368751 301.78809 
3431 59 Old Growth  10 414696.87 5377894 301.78809 
3431 60 Old Growth  10 419790.76 5375689 301.78809 
3431 65 Second Growth  10 440079.27 5362482 237.47775 
3431 66 Second Growth  10 415641.64 5366987 237.47775 
3431 69 Second Growth  10 426104.52 5366852 237.47775 
3431 70 Old Growth  10 421362.8 5375125 301.78809 
3431 72 Second Growth  10 435086.75 5367077 237.47775 
3431 73 Old Growth  10 425311.71 5371771 301.78809 
3431 74 Second Growth  10 422546.28 5367598 237.47775 
3431 75 Second Growth  10 450530.18 5369223 237.47775 
3431 76 Old Growth  10 408917.72 5370754 301.78809 
3431 78 Second Growth  10 443023.48 5363755 237.47775 
3431 79 Old Growth  10 408513.52 5375457 301.78809 
3431 80 Second Growth  10 426863.54 5365924 237.47775 
3431 81 Second Growth  10 440597.82 5365352 237.47775 
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Project Plot Stratum Substratum Zone Easting Northing Sampling Weight 
3431 82 Second Growth  10 425009.72 5366898 237.47775 
3431 83 Second Growth  10 438117.97 5363262 237.47775 
3431 84 Second Growth  10 432179.78 5366700 237.47775 
3431 85 Old Growth  10 421438.07 5372131 301.78809 
3431 88 Second Growth  10 447957.75 5362552 237.47775 
3431 90 Second Growth  10 419664.04 5367817 237.47775 
3431 91 Second Growth  10 433092.08 5367060 237.47775 
3431 93 Old Growth  10 429045 5366801 301.78809 
3431 94 Second Growth  10 405607.27 5372686 237.47775 
3431 95 Second Growth  10 438395.77 5362752 237.47775 
3431 97 Second Growth  10 440037.74 5361487 237.47775 
3431 98 Second Growth  10 432806.25 5360193 237.47775 
3431 99 Old Growth  10 419813.05 5369008 301.78809 
3431 101 Second Growth  10 430857.32 5361271 237.47775 
3431 102 Second Growth  10 415330.7 5366701 237.47775 
3431 103 Second Growth  10 415599.74 5368384 237.47775 
3431 105 Second Growth  10 415566.81 5367588 237.47775 
3431 107 Second Growth  10 439021.94 5363424 237.47775 
3431 111 Old Growth  10 422972.41 5373064 301.78809 
3431 112 Second Growth  10 423371.86 5365869 237.47775 
3431 113 Old Growth  10 417650.91 5374581 301.78809 
3431 114 Second Growth  10 431703.29 5360040 237.47775 
3431 115 Second Growth  10 427734.75 5362897 237.47775 
3431 116 Second Growth  10 437180.93 5367089 237.47775 
3431 117 Second Growth  10 409182.52 5372339 237.47775 
3431 119 Old Growth  10 411254.68 5376640 301.78809 
3431 121 Second Growth  10 435306.53 5367566 237.47775 
3431 122 Old Growth  10 420479.31 5375461 301.78809 
3431 123 Second Growth  10 438594.7 5360351 237.47775 
3431 124 Old Growth  10 419651.1 5369912 301.78809 
3431 127 Second Growth  10 423342.97 5365172 237.47775 
3431 128 Second Growth  10 442177.45 5362594 237.47775 
3431 129 Second Growth  10 417495.63 5366013 237.47775 
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Table 30: Block 2 & 3 plot locations 

Project Plot Stratum Substratum Zone Easting Northing Sampling Weight 
3433 1 Young All 9 689171.7 5595188 388.9169 
3433 2 Old Hw 9 686563.1 5595382 429.5273 
3433 4 Young All 9 689471.3 5595200 388.9169 
3433 5 Old Cw 9 682392.4 5584810 427.8777 
3433 6 Old Cw 9 689378.8 5590095 427.8777 
3433 7 Old Cw 9 681797.4 5584686 427.8777 
3433 8 Old Cw 9 679446.1 5588391 427.8777 
3433 9 Old Cw 9 681025.6 5591356 427.8777 
3433 10 Old Cw 9 675592.7 5592134 427.8777 
3433 11 Old Cw 9 680619.9 5589039 427.8777 
3433 12 Old Cw 9 679760.1 5590504 427.8777 
3433 13 Old Cw 9 677508.4 5594213 427.8777 
3433 14 Old Hw 9 689527.3 5588901 429.5273 
3433 15 Old Hw 9 689735.2 5588709 429.5273 
3433 16 Old Hw 9 677728.5 5593722 429.5273 
3433 17 Old Hw 9 680271.5 5590225 429.5273 
3433 18 Old Hw 9 677053.9 5593094 429.5273 
3433 19 Old Hw 9 678160.5 5592939 429.5273 
3433 20 Old Hw 9 682233.8 5588704 429.5273 
3433 21 Old Hw 9 686945.6 5590896 429.5273 
3433 22 Old Hw 9 680925.8 5591351 429.5273 
3433 23 Old Hw 9 686413.8 5591675 429.5273 
3433 24 Old Hw 9 679051 5593175 429.5273 
3433 25 Old Hw 9 678339.6 5588546 429.5273 
3433 26 Old Hw 9 684164.1 5592884 429.5273 
3434 1 Young All 10 327817 5621705 388.9169 
3434 3 Young All 10 327383.8 5628227 388.9169 
3434 4 Young All 10 312388.5 5604027 388.9169 
3434 7 Young All 10 314984.9 5608824 388.9169 
3434 10 Young All 10 313996.2 5611565 388.9169 
3434 11 Young All 10 314636.2 5612539 388.9169 
3434 12 Young All 10 311955.7 5613049 388.9169 
3434 13 Young All 10 329378.3 5620741 388.9169 
3434 14 Young All 10 330438.5 5622198 388.9169 
3434 15 Young All 10 321194.2 5623677 388.9169 
3434 16 Young All 10 334252.9 5624943 388.9169 
3434 17 Young All 10 319037.5 5624766 388.9169 
3434 18 Young All 10 334856.3 5625019 388.9169 
3434 19 Young All 10 328296.7 5626088 388.9169 
3434 21 Young All 10 323422.1 5621885 388.9169 
3434 22 Old Cw 10 314424.4 5607346 427.8777 
3434 23 Old Cw 10 333100.9 5623690 427.8777 
3434 24 Old Cw 10 337536.7 5624508 427.8777 
3434 26 Young All 10 325412.2 5626506 388.9169 
3434 27 Old Cw 10 326244.1 5627273 427.8777 
3434 28 Old Cw 10 327879 5632088 427.8777 
3434 29 Old Cw 10 326897.4 5633450 427.8777 
3434 30 Old Cw 10 310826.4 5614796 427.8777 
3434 31 Old Cw 10 332169.2 5622928 427.8777 
3434 32 Old Cw 10 325318.2 5624209 427.8777 
3434 33 Old Cw 10 339388 5625733 427.8777 
3434 34 Old Cw 10 326099.2 5626178 427.8777 
3434 35 Old Cw 10 320913.1 5626590 427.8777 
3434 36 Old Cw 10 329173.6 5627953 427.8777 
3434 37 Old Cw 10 333658.6 5637275 427.8777 
3434 38 Old Cw 10 326181.1 5640384 427.8777 
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Project Plot Stratum Substratum Zone Easting Northing Sampling Weight 
3434 39 Old Cw 10 323874.8 5623167 427.8777 
3434 40 Old Cw 10 324082.7 5623359 427.8777 
3434 41 Old Cw 10 318525.8 5624487 427.8777 
3434 42 Old Cw 10 329120.4 5626655 427.8777 
3434 43 Old Cw 10 323560 5632586 427.8777 
3434 44 Old Cw 10 327097.2 5633441 427.8777 
3434 45 Old Cw 10 326339 5634473 427.8777 
3434 46 Old Hw 10 327425.6 5621921 429.5273 
3434 47 Old Hw 10 328628.3 5621972 429.5273 
3434 48 Old Hw 10 327948 5624765 429.5273 
3434 49 Old Hw 10 322770.1 5625514 429.5273 
3434 50 Old Hw 10 318366.8 5625494 429.5273 
3434 51 Old Hw 10 318695.1 5626181 429.5273 
3434 52 Old Hw 10 329240.7 5627150 429.5273 
3434 53 Old Hw 10 327188.1 5628335 429.5273 
3434 54 Old Hw 10 324583.5 5633144 429.5273 
3434 55 Old Hw 10 326747.7 5639560 429.5273 
3434 56 Old Hw 10 331295.4 5635771 429.5273 
3434 57 Old Hw 10 331719.5 5636354 429.5273 
3434 58 Old Hw 10 333874.8 5637666 429.5273 
3434 59 Old Hw 10 312467.6 5608426 429.5273 
3434 60 Old Hw 10 315783.8 5613693 429.5273 
3434 61 Old Hw 10 333515.3 5626474 429.5273 
3434 62 Old Hw 10 336145.1 5627167 429.5273 
3434 63 Old Hw 10 326992.4 5628443 429.5273 
3434 64 Old Hw 10 325975.5 5630486 429.5273 
3434 65 Old Hw 10 341012.2 5631169 429.5273 
3434 67 Old Hw 10 324767.7 5637640 429.5273 
3434 68 Old Hw 10 327410.2 5638632 429.5273 
3434 69 Old Hw 10 311842.1 5605350 429.5273 
3434 70 Old Hw 10 331789.3 5618541 429.5273 
3434 71 Old Hw 10 336020.7 5626572 429.5273 
3434 72 Old Hw 10 337937.6 5629394 429.5273 
3434 73 Old Hw 10 338869.4 5630157 429.5273 
3434 74 Old Hw 10 344437.1 5631729 429.5273 
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APPENDIX II: PHASE I & II DATA FOR SAMPLED POLYGONS 
Table 31: Block 1 Phase I polygon attributes 

Phase I 
Ht1 Age1 SI1 Spp2 Ht2 Age2 SI2 Case Vol. 17.5 Vol.a 17.5 Project 

ID Sample Spp1 (m) (yrs) (m)  (m) (yrs) (m)  (m3/ha) (m3/ha) 
3431 1 CW 29.5 70 26 FDC 37.5 75 31.9 6 428.1 421.7 
3431 2 FDC 36 47 41.4 SS 34.1 47 38.3 3 542.4 526 
3431 3 FDC 21.6 39 29.9 HW 19.5 39 26.7 3 236.7 233.6 
3431 5 CW 38.7 309 17 HW 38.2 309 14.9 3 653.3 518.2 
3431 6 FDC 14.6 104 11 PL 14.4 104 9.6 7 63.4 61.9 
3431 7 HW 36.1 309 14 BA 35.2 309 12.6 3 649.4 523.1 
3431 8 HW 21.7 43 27 CW 15.7 50 18.5 1 221.9 219.3 
3431 9 FDC 25.1 244 14 PL 23.1 244 11.7 1 256.9 181.4 
3431 10 HW 20.6 47 24 FDC 26.4 47 31 3 239.7 243 
3431 11 YC 24.9 309 11 HM 28.2 309 10.6 4 369.0 283.3 
3431 12 FDC 20.7 34 32.7 HW 16.7 34 26.2 2 176.4 172.7 
3431 13 DR 33.5 35 36.1 HW 17.7 35 26.9 4 320.7 326.6 
3431 14 HW 38.5 76 31 FDC 39.6 76 33.2 1 733.2 724.7 
3431 15 YC 24.9 309 11 HW 27.1 309 10.2 1 358.1 274.4 
3431 16 HW 29.1 309 11 CW 28.1 309 12.4 3 444 347.4 
3431 17 HW 33.5 42 40 SS 31.5 42 38.7 5 451.3 458 
3431 18 FDC 30.5 57 31 HW 30.1 57 29.4 3 485.8 478.5 
3431 19 FDC 39.6 54 41 HW 35.8 54 36 3 702.2 717.6 
3431 20 CW 21.2 54 23 HW 21.8 54 22.5 2 236.4 232.5 
3431 21 HW 21.5 39 29 FDC 20.6 39 28.8 5 266.2 261.3 
3431 25 YC 20.2 309 9 HM 23.1 309 8.6 3 266.8 201.4 
3431 28 DR 35.2 44 36.1 HW 26.7 44 31.8 3 351.3 357.9 
3431 29 FDC 24.7 55 26 PL 23 55 23.6 5 200.6 201.4 
3431 30 FDC 23.5 32 38.7 CW 21.6 32 36.3 2 203.4 202.9 
3431 31 HW 31.5 309 12 YC 29.1 309 12.8 5 514.1 413.4 
3431 37 FDC 19.2 30 34.5 HW 17.2 30 30 5 165.2 163.5 
3431 38 FDC 21.6 39 29.9 HW 19.5 39 26.7 6 240.8 237.8 
3431 39 HW 44.5 309 18 CW 46.2 309 20.4 3 754.6 605.2 
3431 40 HW 31.5 309 12 BA 31.2 309 10.9 1 564.0 456.1 
3431 44 YC 24.9 309 11 HW 27.1 309 10.2 3 368.9 283.4 
3431 45 HW 17.6 38 25 CW 19.7 38 29.1 4 170.9 166.3 
3431 49 FDC 29.2 45 35.2 HW 27.6 45 32.3 3 439.9 424.9 
3431 50 FDC 47.2 73 40 HW 43.8 73 36.3 3 921.0 915.6 
3431 51 HW 21.2 42 27 CW 11.4 42 16.1 3 241.0 236.4 
3431 53 YC 20.2 309 9 HM 21.1 309 7.9 3 249.1 184.7 
3431 54 FDC 19.2 35 29.7 HW 15.4 35 23.9 2 187.8 182.5 
3431 56 FDC 41.8 76 35 HW 38.6 76 31 1 835.3 826.2 
3431 57 HW 18.5 49 21 BA 17.8 49 21.5 1 224.0 218.6 
3431 58 CW 38.7 309 17 HW 37.2 309 14.5 1 653.3 518.2 
3431 59 HW 36.1 309 14 YC 32.2 309 14.1 2 606.6 479.5 
3431 60 HW 29.1 309 11 BA 26.2 309 8.9 3 472.7 375.5 
3431 65 DR 29.7 55 29 FDC 35.9 55 36.9 2 428.4 426.3 
3431 66 HW 34.8 54 35 FDC 35.5 54 37 1 619.4 614.8 
3431 69 HW 30.1 53 31 BA 30.2 53 31.3 1 566.1 566.6 
3431 70 YC 24.9 309 11 HW 27.1 309 10.2 3 384.2 298 
3431 72 FDC 16 32 27.4 PL 14.4 32 22.7 1 68.1 66 
3431 73 CW 29.6 309 13 HW 28.2 309 10.6 2 448.3 350.4 
3431 74 FDC 29.9 37 42.1 HW 26.3 37 35.6 1 338.0 354.6 
3431 75 FDC 20.1 41 26.8 DR 18.2 41 20.5 3 142.4 141.5 
3431 76 CW 31.9 309 14 HW 32.2 309 12.3 5 492.6 388.8 
3431 78 PL 14.4 49 16.4 FDC 16.8 68 15.6 1 34.1 33.9 
3431 79 YC 15.4 309 7 HW 19.1 309 7.1 3 168.3 121.7 
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Phase I 
Ht1 Age1 SI1 Spp2 Ht2 Age2 SI2 Case Vol. 17.5 Vol.a 17.5 Project 

ID Sample Spp1 (m) (yrs) (m)  (m) (yrs) (m)  (m3/ha) (m3/ha) 
3431 80 HW 17.6 38 25 CW 15.2 38 23.1 1 151.6 147.4 
3431 81 PL 15.8 43 19.6 FDC 16.8 43 21.8 3 58.4 55.9 
3431 82 HW 25 44 30 CW 12.5 44 16.7 3 279.4 295.1 
3431 83 FDC 32 58 32 HW 32.1 58 30.9 3 550.0 542.9 
3431 84 FDC 26 46 31.1 CW 21 49 24.8 2 305.7 293.9 
3431 85 YC 24.9 309 11 HM 28.2 309 10.6 2 368.9 283.4 
3431 88 DR 27.8 68 25.6 HW 35.8 68 30.9 1 396.8 392.2 
3431 90 FDC 31.4 54 33 HW 29.2 54 29.7 2 503.5 500.1 
3431 91 FDC 31.1 45 37.3 HW 27.6 45 32.3 5 460.0 449.7 
3431 93 HW 31.5 309 12 YC 28.1 309 12.4 1 514.9 410.3 
3431 94 FDC 18.6 30 33.4 HW 16.1 30 28.4 1 159.0 156.1 
3431 95 FDC 36.7 50 40.2 HW 31.5 50 33.7 1 628.0 627.6 
3431 97 FDC 25.8 62 25 PL 23.1 62 22.1 5 274.9 268.9 
3431 98 FDC 40.4 85 32 HW 35.4 80 27.4 1 791.5 784.2 
3431 99 YC 24.9 309 11 HW 28.2 309 10.6 1 367.4 281.8 
3431 101 DR 25.9 60 24.5 FDC 36.6 71 32.1 1 357.0 353.4 
3431 102 HW 31.4 47 35 SS 34.1 47 38.3 2 566.2 530.3 
3431 103 HW 28.2 51 30 CW 18.7 51 21.5 3 409.0 402.2 
3431 105 HW 32.7 54 33 CW 34.6 54 36.3 1 530.4 527 
3431 107 HW 29.4 47 33 FDC 31.9 47 37 1 471.2 455.6 
3431 111 YC 24.9 309 11 HW 27.1 309 10.2 1 360.4 275.5 
3431 112 HW 39.7 76 32 FDC 41.6 76 34.9 2 824.5 815.9 
3431 113 HW 36.1 309 14 YC 34.2 309 15 1 584.9 463.6 
3431 114 FDC 40.5 76 34 HW 38.7 74 31.6 5 764.9 754.8 
3431 115 HW 28.6 63 26 CW 28 59 27.9 1 424 418.8 
3431 116 FDC 12 32 21 PL 10.9 32 18.2 1 0 0 
3431 117 HW 21.1 30 35 SS 20 30 35.6 2 290.2 286.2 
3431 119 YC 17.8 309 8 HW 20.1 309 7.5 1 207.1 152.2 
3431 121 FDC 18.7 32 31.6 HW 18.1 32 29.5 1 129.3 126.9 
3431 122 HW 38.3 309 15 FDC 44.1 309 23.1 1 646.1 522.6 
3431 123 FDC 32 61 31 HW 28.9 59 27.6 2 512.7 505.9 
3431 124 CW 27.2 309 12 YC 24.1 309 10.7 7 395.7 305.3 
3431 127 FDC 41.1 78 34 HW 41.3 78 32.8 3 764.3 759.2 
3431 128 PL 18.3 53 19.4 FDC 23.8 53 25.7 3 92.0 89.5 
3431 129 HW 34.2 55 34 SS 30.9 55 31.3 4 616.4 612 
 
 

Table 32: Block 2& 3 Phase I polygon attributes 

Phase I 
Ht1 Age1 SI1 Spp2 Ht2 Age2 SI2 Case Vol. 17.5 Vol.a 17.5 Project 

ID Sample Spp1 (m) (yrs) (m)  (m) (yrs) (m)  (m3/ha) (m3/ha) 
3433 1 SS 46.1 118 29.1 HW 38.3 118 23.5 2 839.9 980.5 
3433 2 HW 42.6 142 24 CW 38.2 142 22.3 1 410.7 421.5 
3433 4 HW 33 82 25 CW 26.4 82 20.9 5 552.6 663.3 
3433 5 YC 36.2 252 17 CW 34.1 252 16 5 623.4 562.8 
3433 6 CW 40.6 302 18 HW 36.1 302 14.1 2 702.0 636.3 
3433 7 YC 27.7 252 13 HW 28.1 252 11.4 1 454.9 414.1 
3433 8 YC 27.5 202 14 HM 30.1 202 13.5 1 430.1 435.8 
3433 9 YC 27.7 252 13 HM 30.1 252 12.3 5 469.6 426.8 
3433 10 YC 29.8 252 14 HW 30.1 252 12.3 2 516.8 480.8 
3433 11 YC 17.4 202 9 HM 22.1 202 9.8 1 221.9 228.4 
3433 12 YC 17.4 202 9 HM 24.1 202 10.7 4 216.8 224.1 
3433 13 CW 22.1 287 10 HW 26.1 287 10 5 290.2 267.3 
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Phase I 
Ht1 Age1 SI1 Spp2 Ht2 Age2 SI2 Case Vol. 17.5 Vol.a 17.5 Project 

ID Sample Spp1 (m) (yrs) (m)  (m) (yrs) (m)  (m3/ha) (m3/ha) 
3433 14 HW 43.7 252 19 BA 40.1 252 16.6 2 850.1 818.2 
3433 15 HW 34.9 202 16 BA 34.2 202 15.3 2 658.8 657.8 
3433 16 HW 40.5 202 19 CW 38.1 202 19.5 2 729.8 727 
3433 17 HW 37.9 252 16 CW 34.1 252 16 5 648.7 610.7 
3433 18 HW 37.6 152 20 BA 42.3 152 23.5 1 714.4 716.9 
3433 19 HW 35.9 252 15 CW 34.1 252 16 1 637.3 596.5 
3433 20 BA 33.1 252 13 HW 30.1 252 12.3 1 592.8 578.5 
3433 21 HW 33.8 252 14 YC 34.1 252 16 1 576.1 544.1 
3433 22 HW 31.3 302 12 YC 28 302 12.4 5 506.9 476.9 
3433 23 HW 33.8 252 14 BA 32.1 252 12.5 1 591.3 568.1 
3433 24 HW 29.4 252 12 YC 26.1 252 12.3 1 486.2 459.4 
3433 25 HM 23.5 180 11 BA 30.2 180 14.1 1 381.0 390.6 
3433 26 HW 37.9 252 16 CW 36.1 252 17 1 369.6 335.1 
3434 1 HW 36.1 102 24 FDC 38.5 102 28.1 5 673.8 819.8 
3434 3 HW 16.9 32 28 DR 29.3 32 33 5 147.0 201.2 
3434 4 CW 27.1 79 22 HW 38.9 79 30.5 1 397.1 488.9 
3434 7 HW 35.2 69 30 BA 35 68 30.7 1 643.6 768.2 
3434 10 HW 31.7 52 33 BA 31.3 52 32.7 1 536.5 672.6 
3434 11 HW 18.6 42 24 CW 13 42 18.2 1 195.5 267.5 
3434 12 CW 15.1 42 21 BA 14.1 42 20.3 1 104.8 158 
3434 13 HW 31 67 27 BA 31 67 27.7 1 554.4 675.7 
3434 14 HW 25.3 82 19 CW 18.5 82 14.7 2 374.3 457.1 
3434 15 HW 19.5 42 25 BA 17.3 42 23.7 1 248.9 332.2 
3434 16 HW 15.5 32 26 BA 17.4 32 29 1 134.4 197.2 
3434 17 HW 17.2 37 25.1 BA 19.6 37 28.4 7 192.3 255.4 
3434 18 HW 21.4 37 30 BA 21.6 37 30.5 1 285.0 371.1 
3434 19 HW 21.2 42 27 CW 21.5 42 28.8 1 238.4 307.2 
3434 21 HW 16.9 42 22 CW 7.7 38 12.1 1 155.1 211.7 
3434 22 CW 38.4 302 17 HW 38.1 302 15 1 634.3 575.2 
3434 23 CW 36.2 252 17 HW 32.2 203 14.5 1 613.9 558.5 
3434 24 CW 42.7 302 19 HW 42.1 302 17 5 730.9 664 
3434 26 HM 18.7 102 12 YC 18.2 102 12.7 5 98.8 133.3 
3434 27 CW 40.6 302 18 HW 40.1 302 16 1 635.9 573.7 
3434 28 CW 55.6 302 25 HW 54.1 302 23.4 1 938.8 848.8 
3434 29 CW 38.4 302 17 HW 38.1 302 15 5 597.0 540.4 
3434 30 CW 31.9 252 15 HW 32.1 252 13.2 1 521.6 469.6 
3434 31 CW 21.2 254 10 YC 20.1 254 9.5 5 294.8 265.9 
3434 32 CW 29.9 254 14 HW 28.1 254 11.4 1 472.0 427.4 
3434 33 CW 36.2 302 16 HW 32.1 253 13.2 2 589.4 537.8 
3434 34 CW 29.9 254 14 HW 30.1 254 12.3 1 484.7 446.2 
3434 35 CW 36.2 254 17 HW 36.2 254 15.1 5 582.9 528.9 
3434 36 CW 30.2 262 14 HW 30.1 262 12.1 2 486.4 448.5 
3434 37 CW 36.2 302 16 HW 35.1 302 13.7 1 565.9 511.9 
3434 38 CW 36.2 302 16 HW 37.1 302 14.6 5 597.1 545.7 
3434 39 CW 25.6 254 12 HW 24.1 254 9.7 1 364.0 324.1 
3434 40 CW 25.6 254 12 HW 24.1 254 9.7 1 370.2 330.7 
3434 41 YC 21.1 252 10 HM 20.1 252 8.1 1 312.7 284.6 
3434 42 CW 25.6 254 12 HW 25.1 254 10.1 1 390.5 367.4 
3434 43 YC 37 410 15 HM 32 533 10.4 1 562.2 517.8 
3434 44 CW 24.8 302 11 BA 24.1 302 8.2 5 348.0 318.1 
3434 45 CW 27.1 302 12 HW 26.1 302 9.9 5 381.7 348.2 
3434 46 HW 37.8 294 15 CW 34.1 294 15.2 5 602.9 560.5 
3434 47 HW 41.9 254 18 CW 40.2 254 18.9 2 699.0 644.1 
3434 48 HW 38.1 302 15 BA 37.1 302 13.6 3 696.2 652.7 
3434 49 HW 39.9 294 16 BA 39.2 294 14.8 3 698.3 649.9 
3434 50 HW 43.7 252 19 BA 38.2 252 15.5 2 846.8 817 
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Phase I 
Ht1 Age1 SI1 Spp2 Ht2 Age2 SI2 Case Vol. 17.5 Vol.a 17.5 Project 

ID Sample Spp1 (m) (yrs) (m)  (m) (yrs) (m)  (m3/ha) (m3/ha) 
3434 51 HW 40 254 17 BA 39.2 254 16 1 737.4 698.7 
3434 52 HW 38.1 302 15 CW 40.1 302 17.8 5 624.3 581.3 
3434 53 HW 42.3 302 17 CW 42.1 302 18.7 1 684.9 634.6 
3434 54 BA 47.4 275 20 HW 48.2 251 21.5 1 920.7 891.8 
3434 55 HW 42.3 302 17 BA 38.2 302 14.1 2 810.4 761.9 
3434 56 BA 41.8 302 16 HW 42.1 302 17 5 696.7 633.3 
3434 57 BA 39.9 302 15 HW 39.1 302 15.5 1 698.2 649.4 
3434 58 HW 40.5 262 17 BA 40.2 262 16.3 2 780.6 758.9 
3434 59 HW 31.7 252 13 CW 30.1 252 14.2 5 494.3 468.3 
3434 60 HW 31.7 252 13 BA 30.2 252 11.6 3 547.2 533.8 
3434 61 HW 29.4 252 12 YC 28.1 203 14.3 2 468.6 446.5 
3434 62 BA 31 252 12 HW 32.1 252 13.2 2 514.3 493.4 
3434 63 HW 35.9 302 14 CW 35.1 302 15.5 1 570.4 528.2 
3434 64 BA 33.6 302 12 CW 33.1 302 14.6 1 535.1 482.9 
3434 65 HW 33.7 302 13 CW 33.1 302 14.6 1 486.3 445.5 
3434 67 HW 29.9 262 12 CW 25.1 262 11.7 5 443.0 419.6 
3434 68 HW 38.5 262 16 CW 37.1 262 17.2 5 601.4 558.8 
3434 69 HW 27.2 252 11 YC 24.1 252 11.4 5 396.8 374 
3434 70 HW 27.2 252 11 CW 28.1 252 13.2 5 396.9 374.1 
3434 71 HW 26.2 294 10 CW 26.1 203 13.3 5 377.1 355.1 
3434 72 HM 33.7 302 13 YC 34.1 302 15.1 5 555 517.4 
3434 73 HW 26.5 302 10 BA 26.1 302 9 5 379.6 354.3 
3434 74 HW 26.5 302 10 BA 26.1 302 9 1 391.0 365.7 
 
 

Table 33: Block 1 Phase II plot attributes 
Phase II 

Height Age SI Vol. 17.5 Project 
ID 

Sample FOR_PID Area 
(ha) Leading 

Species (m) (yrs) (m) (m3/ha) 
3431 1 991 22.3 HW 25 52.7 26.2 353.0 
3431 2 3726 34.0 FDC 23.75 62.0 23.3 423.6 
3431 3 2818 20.1 FDC 32.18 51.6 34.1 501.2 
3431 5 5221 2.7 FDC 30.36 56.4 30.9 340.7 
3431 6 2686 9.7 DR 27.4 64.4 29.4 424.0 
3431 7 556 12.4 FDC 34.54 52.4 36.0 538.9 
3431 8 3944 40.9 HW 30.28 56.8 29.8 373.0 
3431 9 2577 10.7 HW 31.2 77.9 24.5 268.6 
3431 10 1386 10.1 FDC 30.93 46.4 35.7 271.8 
3431 11 4355 21.3 FDC 32.65 46.7 37.5 308.0 
3431 12 1784 81.7 HW 41.95 70.9 35.4 926.8 
3431 13 3462 20.8 FDC 25.8 126.6 17.5 341.9 
3431 14 1302 3.9 HW 12.5 42.4 16.6 44.5 
3431 15 4193 18.8 YC 19.47 327.2 8.6 243.8 
3431 16 4172 21.5 FDC 22.7 32.5 36.2 130.1 
3431 17 3885 4.2 FDC 20.77 35.9 30.5 162.1 
3431 18 1191 38.8 FDC 30.63 45.4 35.9 411.8 
3431 19 3599 153.6 FDC 23.13 32.3 37.1 174.0 
3431 20 3928 6.0 YC 24.8 461.7 9.9 376.6 
3431 21 2251 6.1 CW 21.47 46.3 26.4 305.5 
3431 25 4202 20.0 FDC 11.58 26.7 25.4 9.6 
3431 28 3081 8.5 FDC 19.38 30.5 33.6 71.9 
3431 29 2455 31.8 PLC 14.95 28.9 23.8 61.5 
3431 30 1709 42.8 HW 17.55 31.9 29.3 33.0 
3431 31 5293 9.6 CW 16 48.0 19.5 69.9 
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Phase II 
Height Age SI Vol. 17.5 Project 

ID 
Sample FOR_PID Area 

(ha) Leading 
Species (m) (yrs) (m) (m3/ha) 

3431 37 1939 43.8 CW 13.1 42.3 18.2 114.3 
3431 38 4289 15.9 CW 34.85 124 22.6 652.0 
3431 39 373 27.9 FDC NA NA NA 345.7 
3431 40 378 14.5 DR 31.25 52.0 35.0 260.7 
3431 44 589 12.3 PLC 18.9 47.7 21.0 141.5 
3431 45 3520 7.0 FDC 19.98 106.4 20.9 71.6 
3431 49 1406 21.1 FDC 21.13 160.3 13.9 229.4 
3431 50 1450 67.2 FDC 28.4 55.7 30.3 292.1 
3431 51 4019 3.6 FDC 20.6 34.83 31.5 86.4 
3431 53 4209 5.1 FDC 14.9 46.7 19.5 91.0 
3431 54 2002 33.1 HW 40.6 89.4 29.6 527.0 
3431 56 3498 78.2 CW NA NA NA 659.6 
3431 57 1721 6.8 HW 21.95 28.5 37.7 278.3 
3431 58 3967 11.0 DR 22.5 27.3 31.5 135.9 
3431 59 843 7.8 HW 36.17 71.2 30.3 578.8 
3431 60 686 4.4 FDC 49.68 73.4 42.0 568.8 
3431 65 2446 41.5 CW 15.78 36.4 24.9 157.2 
3431 66 3710 22.1 HW 37 53.1 37.6 625.1 
3431 69 3620 60.9 HW 41.6 63.2 37.6 1016.9 
3431 70 409 58.0 FDC 34.23 51.6 36.1 484.9 
3431 72 1830 11.3 HW 28.1 51.2 29.9 359.8 
3431 73 4693 5.6 CW 18.85 49.6 22.1 117.4 
3431 74 3679 27.4 HW 21.13 49.1 23.9 233.3 
3431 75 2779 25.5 FDC 31.27 36.0 43.8 641.3 
3431 76 3164 42.6 CW 14.7 38.6 22.1 156.1 
3431 78 2526 17.5 HW 35.3 53.4 35.9 581.4 
3431 79 5120 23.3 FDC 28.22 40.45 37.5 400.4 
3431 80 1648 7.3 HW 45.75 243.5 20.5 732.9 
3431 81 1591 3.5 HM 26.43 256.6 10.7 753.2 
3431 82 3654 12.9 HM 30.1 283.8 11.8 748.4 
3431 83 1335 18.2 FDC 32.7 55.2 32.1 454.5 
3431 84 1769 33.3 SS 23.43 39.1 31.9 237.5 
3431 85 4774 6.2 HW 30.2 43.3 36.6 300.6 
3431 88 2459 3.8 HW 30.2 53.0 31.4 471.1 
3431 90 3803 21.5 CW 16.6 51.1 19.2 91.1 
3431 91 1799 9.7 BA 29.83 291.1 10.7 717.4 
3431 93 1785 2.4 HW 15.16 40.5 20.8 81.8 
3431 94 4946 15.2 YC 22.63 390.8 9.6 234.2 
3431 95 1229 19.0 YC NA NA NA 421.8 
3431 97 1146 24.0 YC 18.27 263.5 8.8 305.4 
3431 98 977 16.2 YC 19.8 196.6 10.3 522.0 
3431 99 4034 12.7 YC NA NA NA 204.0 
3431 101 1082 1.9 YC 12.2 183 6.9 60.3 
3431 102 3668 23.1 YC 24.97 350.5 10.8 619.7 
3431 103 3934 3.8 FDC 20.38 40.2 27.9 121.4 
3431 105 3722 39.8 YC 17.3 363.6 7.5 149.0 
3431 107 1412 9.2 CW 33.6 331.2 14.5 1108.8 
3431 111 169 24.7 YC 22.5 360.4 9.8 285.5 
3431 112 3570 11.1 HW 24.9 21.4 50.1 138.7 
3431 113 376 9.7 YC 17.67 453.0 7.2 241.5 
3431 114 933 38.7 YC 26.75 304.8 11.9 694.3 
3431 115 1336 32.4 HW 35.8 261.7 14.7 1148.6 
3431 116 1801 7.6 YC 13.23 300.2 6.3 105.1 
3431 117 3314 3.1 YC 28.05 271.0 12.9 326.9 
3431 119 5276 21.2 HW NA NA NA 889.5 
3431 121 1883 37.9 YC 17.92 571.7 7.1 266.6 
3431 122 524 44.1 HW 18.9 150.6 9.6 809.7 
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Phase II 
Height Age SI Vol. 17.5 Project 

ID 
Sample FOR_PID Area 

(ha) Leading 
Species (m) (yrs) (m) (m3/ha) 

3431 123 965 12.6 YC 26.73 283.1 12.1 496.1 
3431 124 4218 1.6 DR NA NA NA 368.9 
3431 127 3491 21.0 FDC 36.9 58.3 36.5 411.5 
3431 128 2463 37.6 FDC 39.7 76.6 33.4 547.2 
3431 129 3569 36.4 FDC 38.62 59.1 37.8 671.1 
 
 

Table 34: Block 2 & 3 Phase II plot attributes 
Phase II 

Height Age SI Vol. 17.5 Project 
ID 

Sample FOR_PID Area 
(ha) Leading 

Species (m) (yrs) (m) (m3/ha) 
3433 1 41 7.35634 HW 46.95 151.9 26.6 598.8 
3433 2 23 3.07237 HW 29.77 51.4 31.7 327.3 
3433 4 37 4.27003 SS 34.7 92.3 24.0 792.9 
3433 5 1347 14.3673 H 28.67 425.5 10.5 652.4 
3433 6 1564 6.52303 HW 45.05 415.0 16.8 1021.4 
3433 7 1610 23.5087 YC 30.5 571.2 11.6 530.1 
3433 8 1037 19.7189 YC 30.25 593.2 11.6 736.9 
3433 9 587 10.5251 BA 26.7 272.6 9.9 684.9 
3433 10 437 11.1393 HW 36.27 509.5 12.2 752.9 
3433 11 970 20.434 YC 18.85 927.7 6.9 521.8 
3433 12 789 7.15288 HW 31.55 518.8 11.0 740.1 
3433 13 138 7.14062 YC 17.5 288.9 9.2 349.5 
3433 14 1019 8.5506 BA 42.26 291.4 16.8 825.1 
3433 15 940 26.4691 BA 37.65 268.0 15.3 903.6 
3433 16 152 21.6611 CW NA 484.8 NA 427.6 
3433 17 1556 2.27516 BA 27.8 329.9 9.8 1147.5 
3433 18 265 17.1918 HW NA NA NA 126.6 
3433 19 303 22.9776 HW 24 564.6 7.5 603.5 
3433 20 1018 11.9611 BA 37.93 487.1 11.4 854.7 
3433 21 696 12.455 HW 33.4 366.5 12.6 920.6 
3433 22 493 18.6997 BA 28.93 395.5 8.6 895.9 
3433 23 389 39.4637 HW 34.4 378.6 13.1 981.9 
3433 24 273 25.6249 HW 26.93 510.3 8.8 586.3 
3433 25 814 53.6534 HM 24.5 602.5 8.1 783.6 
3433 26 1520 17.5153 HW 35.2 250.4 14.8 576.1 
3434 1 588 24.4127 CW 40.47 154.9 23.1 563.6 
3434 3 1211 19.6823 CW 14.75 35.9 23.6 211.8 
3434 4 5294 17.6234 CW 30.6 75.2 25.5 497.8 
3434 7 5528 108.69 HW 29 48.0 32.6 482.4 
3434 10 112 3.32693 HW 29.1 81.6 27.8 568.7 
3434 11 122 30.1587 HW 16.28 44.2 19.1 116.8 
3434 12 5738 52.7456 CW 13.7 49.2 16.4 105.3 
3434 13 509 56.2574 HW 37.83 69.1 31.0 653.5 
3434 14 699 8.07719 CW 39.3 145.5 22.8 619.7 
3434 15 798 62.2276 HW 23 42.9 28.7 275.2 
3434 16 1791 16.9113 HW 21.8 41.2 28.4 187.6 
3434 17 884 43.0243 DR 20.15 33.4 25.9 83.1 
3434 18 1816 6.74569 HW 22.23 43.5 27.8 281.5 
3434 19 1072 7.94717 HW 21.97 34.2 33.7 230.9 
3434 21 667 5.43418 HW 17.42 59.5 16.3 106.1 
3434 22 5500 3.75115 CW 37.95 426.4 14.9 962.3 
3434 23 1701 3.88324 CW NA NA NA 772.7 
3434 24 1742 16.9446 BA 49.05 251.4 23.4 921.4 
3434 26 1112 5.82848 CW 39.7 323.7 18.6 560.3 
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ID 
Sample FOR_PID Area 

(ha) Leading 
Species (m) (yrs) (m) (m3/ha) 

3434 27 1198 3.40236 CW 21.6 127.1 13.3 625.5 
3434 28 2467 6.57118 CW NA 387.7 NA 458.5 
3434 29 2612 15.5979 BA 36.38 267.4 14.6 563.6 
3434 30 5828 3.8075 CW 30.9 156.2 17.8 608.8 
3434 31 1638 66.8877 HW 29.6 135.4 18.6 377.1 
3434 32 881 2.16784 CW 32 323.2 13.8 787.8 
3434 33 1875 11.9287 HW 35.6 367.6 13.0 600.5 
3434 34 1079 4.76742 CW 43.8 162.7 24.3 526.7 
3434 35 1120 8.5065 YC 25.2 1280 10.4 621.7 
3434 36 1252 26.1235 HW 24.1 256.1 11.9 693.4 
3434 37 4142 6.14492 CW NA 809.5 NA 861.1 
3434 38 3241 11.7617 BA 29.28 211.7 12.6 594.2 
3434 39 791 3.21983 CW 26.9 263.1 12.6 384.8 
3434 40 807 6.246 CW 28.34 230.9 13.3 609.5 
3434 41 883 14.5586 YC 25.6 728.7 10.2 349.6 
3434 42 1129 8.58444 CW 39.67 154.1 22.9 647.8 
3434 43 2543 11.7894 YC 25.13 347.5 11.3 517.1 
3434 44 2642 6.00349 HM 29.75 460.5 10.3 503.9 
3434 45 2782 6.46179 YC 36.5 282.9 16.6 555.9 
3434 46 647 17.9104 FDC 53.2 138.1 33.9 1374.4 
3434 47 656 11.1114 CW 39.45 123.2 25.4 896.7 
3434 48 933 2.43192 HM 33.8 403.3 11.9 691.2 
3434 49 971 17.2408 HM 28.23 341.2 12.4 671.9 
3434 50 987 7.65542 BA 48.3 253.5 17.0 809.9 
3434 51 1069 8.08533 HW 46.97 288.5 21.2 1325.3 
3434 52 1172 11.0886 BA 47.35 277.2 20.4 642.3 
3434 53 1286 26.9681 HW 35.47 198.1 16.7 794.3 
3434 54 2572 19.6021 BA 37.27 188.3 19.4 1371.4 
3434 55 3197 11.3768 BA 32.8 194.2 15.3 542.7 
3434 56 2859 46.4835 CW NA 407.4 NA 695.7 
3434 57 4036 12.3124 BA 42.1 156.1 25.2 687.6 
3434 58 4157 7.11995 BA 33.75 135.7 19.9 826.0 
3434 59 5523 9.00159 YC NA 306.6 NA 525.4 
3434 60 5790 2.55231 HM 35.7 337.2 13.4 633.3 
3434 61 1928 6.18928 YC 39.7 516.2 15.3 475.7 
3434 62 1972 24.936 HW 26.9 516.8 10.8 724.3 
3434 63 1257 19.6118 HW 38.9 125.4 23.3 924.1 
3434 64 1424 13.1784 BA 33.35 307.9 12.1 759.9 
3434 65 3526 2.07659 HW 27.1 296.4 13.6 516.1 
3434 67 3025 5.82541 BA 32.73 330.7 11.5 748.4 
3434 68 3131 3.90058 BA 22.53 121.5 14.4 480.2 
3434 69 5397 27.0933 BA 31.43 317.6 10.4 825.5 
3434 70 411 24.502 YC 30.6 796.1 13.5 698.2 
3434 71 1943 7.426 BA 26.65 192.5 15.4 596.7 
3434 72 2205 8.7795 BA 39.27 369.5 13.1 812.1 
3434 73 2287 9.49578 YC 27.15 340 11.7 415.2 
3434 74 3592 3.73178 HW 28.35 154.3 16.7 016

 

 

                                                      
16 No volume could be calculated as diameter information was not available. 
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Executive Summary 


This document provides detailed plans and rationale for the Vegetation Resources 


Inventory Phase II (Inventory) and Net Volume Adjustment Factor (NVAF) Sampling of 


Tree Farm Licence 25 Blocks 2 and 3.   


The target population is the Vegetated Treed (VT) portion of TFL 25 blocks 2 and 3, 


excluding private lands, Parks and other legally recognized Protected Areas.  Sample 


polygons were selected from the target population of 4,135 polygons using a stratified 


probability proportional to size with replacement (PPSWR) sampling technique.  This 


population was reduced from the gross area by targeting only forested polygons with 


immature stands greater than or equal to 20 years old and by excluding mature low sites 


(<200 m3/ha).    Three strata were created based on grouping leading species, age class 


and total polygon volume from VRI Phase I Forest Cover Maps.    Up to 100 VRI sample 


clusters will be established.   


Net volume adjustment factor sampling will enhance up to 20 of the VRI sample clusters.  


To select NVAF sample plots VRI sample polygons were stratified by age class and 


leading species, based on VRI Phase I Forest Cover Polygons.  All sampling will be 


completed in 2003.  The estimated total cost of the VRI and NVAF are $217,500 


collectively.  These costs include installation of the VRI sample clusters and statistical 


analysis.  
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Introduction 


Block 2 is on the Mainland coast at the head of Loughborough Inlet.  It has a total area of 


66,891 ha of which 28,312 ha are productive and a THLB area of 15,002 ha.  The THLB area is 


predominantly crown land with only 10 ha in private ownership.  There are three sub-units to 


Block 2: Heydon Bay, Apple River and Fraser Bay/Stafford River.  The THLB within the Heydon 


Bay and Apple River units are now mainly second growth originating from logging.  The main 


community servicing this remote area is Campbell River. 


Block 3 is on the east coast of Vancouver Island between Robson Bight and Eve River.  It has a 


total area of 15,985 ha of which 12,852 ha are productive and a THLB area of 9,444 ha. The 


THLB is all Crown land. The nearest communities are Woss, Sayward and Campbell River.  


The current forest inventory of TFL 25 Block’s 2 and 3 were completed in 1971.  Although this 


inventory has been regularly updated for denudations and regeneration, a new inventory was 


needed to reflect current second growth forest conditions. 


The photo interpretation phase of the VRI project, based on 1996 photos for Block 2 and 1994 


photos for block 3, was completed in 2002 and provides the bases for the ground sampling plot 


selection.  Delineation and attribution of the photo interpretation was completed and a GIS 


product was created in 2002.  Depletion since the photo date was updated into the VRI prior to 


ground sample selection.  


 


Funding for this VRI/NVAF project comes from Western Forest Products’ (WFP) agreement with 


Forest Investment Account (FIA).  The project was initiated in 2002; it is expected to be 


complete in March 2004.  This VRI Phase II Ground Sampling Plan provides the Vancouver 


Region of the Ministry of Forests (MOF, the Ministry) and the contractor, Kerley & Associates 


Forestry Consulting Ltd., with a detailed outline of sampling activities and objectives to be 


completed over the next year 
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TFL 25 Blocks 2 & 3 Landbase 


Collectively these two blocks cover 82,876 ha of Crown land. The target population is the 


Vegetated Treed (VT) portion of the TFL, excluding private lands, parks and other officially 


protected areas.  This area of interest (see Figure 2) encompasses 38,801 VT hectares (BC 


Land cover Classification Scheme).  Excluding immature stands less than 20 years old and 


mature stands whose volume was less than 200 m3/ha further reduced this area to 35,801 ha.   


The Phase I photo interpretation of forest cover will provide the basis of units to be sampled.  


The main tree species strata in Block 2 are Hw old 40%, Cw old 32% and Cw/Hw young 28%.  


Similarly in Block 3 the main tree species strata are Hw old 49%, Cw old 36% and Cw/Hw 


young 15%. Area by leading species for blocks two and three are reported below in tables one 


and two respectively.   


Table 1.  TFL 25 Block 2 Land Base. 
 


Hectares Age Class 
Ba Cw Dr Fd Hm Hw Ss Yc Total 


% 


20-40 35 595 455 15 4 2,721 3,825 14.4%
41-60 10 5 306 1,596 1,917 7.2%
61-80 7 39 23 53 1 637 2 763 2.9%


81-100 62 25 4 197 29 2 319 1.2%
101-120 17 2 28 19 9 75 0.3%
121-140 119 180 7 199 23 528 2.0%
141-250 2,081 3,438 5 684 3,578 41 1,311 11,137 42.1%


250+ 348 3,429 810 3,056 16 258 7,917 29.9%
Total 2,679 7,712 791 96 1,511 12,003 120 1,571 26,482  


% 10.1% 29.1% 3.0% 0.4% 5.7% 45.3% 0.5% 5.9%  
Table 2.  TFL 25 Block 3 Land Base. 


Hectares Age Class 
Ba Cw Dr Fd Hm Hw Ss Yc Total 


% 


20-40  49 4 34 979 1,065 11.4%
41-60  0
61-80  2 43 45 0.5%


81-100 34 8 4 184 231 2.5%
101-120 8 46 7 61 0.7%
121-140 6 28 35 0.4%
141-250 376 1,165 536 2,661 1,593 6,332 67.9%


250+ 96 415 1 12 834 193 1,550 16.6%
Total 521 1,640 9 35 547 4,775 7 1,786 9,319 


% 5.6% 17.6% 0.1% 0.4% 5.9% 51.2% 0.1% 19.2%  
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Area of Interest 


 
Figure 1: TFL 25 Blocks 2 & 3 
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VRI Phase II - Sampling Plan 


Objectives 


The main objective of this timber emphasis inventory is to: 
Install a number of VRI sample clusters sufficient to adjust the timber 
inventory in the TFL Vegetated Treed (VT) areas with a sampling error of 
±10% (95% probability) for overall net timber volume in the VT areas.   


Net timber volume is gross volume minus stumps, tops, decay, waste, and breakage.  Decay 


and waste are normally estimated using VRI call grading/net factoring and NVAF sampling. 


Sample Size 


To meet the inventory objectives (section 2.3), a minimum sample size of 100 VRI sample 


clusters is recommended, with approximately 42 samples in the Hemlock old strata, 33 in the 


Cedar old strata, and 25 in the Cedar/Hemlock young strata (Figure 2, Table 2). 
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Figure 2. Decreasing sampling error with increasing sample size 


Table 3.  Sample cluster distribution in the VT land base. 


Landbase Area (%) Number of clusters 
Hemlock Strata (Hw, Ss, Ba, Hm, Fd) 42% 42 
Cedar Strata (Cw, Yc, Dr, Pl, Mb) 33% 33 
Cedar/Hemlock Young Strata (all) 25% 25 
Total  100 


Sample Selection 


Sample polygons were selected according to the stratified probability proportional to size with 


replacement (PPSWR) sample selection method and the recently completed Phase I inventory.  


Appendix A fully outlines the steps in stratifying and selecting samples.  Stratification was based 


on species groups, age groups and polygon productivity/volume groups.  Selected samples are 
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summarized in Appendix B.  Sample allocation to individual strata and substrata was 


proportional to strata or sub-strata areas.  PPSWR was applied to each sub-stratum.  


Comparison of the VT population and the sample proportions is provided in Appendix C. 


Given the exploded plot cluster design with 50m between the main plot and the auxiliary plots, 


and the detail of the forest cover typing in the TFL (large number of small polygons and/or 


irregular elongated polygons), the number of auxiliary plots falling outside the selected polygon 


is demonstrated to be in the order of 30% from past projects.  In order to reduce this loss, the 


distance between the plot centre and auxiliary plot be reduced from 50m to 30m.  This will allow 


maintenance of the provincial grid.  Reducing cluster plots distances will lessen the number of 


plots dropped, improving logistic and sampling efficiency. 


Net Volume Adjustment Factor Sampling (NVAF) 


The VRI samples enhanced for NVAF measurements are identified in Appendix B.  NVAF 


measurements will include detailed stem analysis of sample trees, calculation of actual net 


volume, and calculation of the ratio between actual net volume and estimated net volume 


(where estimated net volume is obtained from net factoring and taper equations).  Sixty trees 


(50 live, 10 dead) selected from 20 (15 in Block two and 5 in Block three) VT polygons (selected 


with at random from the Phase II sample clusters) will be selected in the VT target population 


and destructively sampled for NVAF.  Of the 20 VT polygons, 15 have been selected from 


mature stands while 5 are from immature stands. 


Measurements 


The ground samples will be VRI Timber Emphasis (TE) sample clusters.  Measurements will be 


based on the VRI Ground Sampling manual Version 4.3.  The decision to do only TE sample 


clusters has been made, as detailed ecological classification was considered redundant since 


the entire TFL has been ecologically mapped in detail (to the site series). 


The attributes to be sampled will be only those that can be used to adjust the Phase I 


classification variables.  These are: 


• Header Information – Card #1, Compass Card #2 & Cluster Layout Card #3 will be 
completed. 


• Tree Details – Card #8 (Main Plot) Data Collected: species, diameter, length, crown 
class, height to green crown, grade, log length, sound wood percentage (net factor) and 
wildlife codes. 


Western Forest Products Limited  May 2003 







TFL 25 Blocks 2 & 3 VRI Sampling Plan  6 


• Auxiliary Plot – Card # 11 (Auxiliary Plots – 4) Data Collected: species, DBH and all 
data as recorded on tree detail card for any species not recorded in the main plot. A 
separate card is completed for each of the four auxiliary plots. 


• Tree Loss Indicators – Card # 9 Data Collected: Damage agents, loss indicators and 
stem mapping bearings and distances.  The loss indicators are used in the Net Volume 
Adjustment sampling. 


• Site Tree Data and Small Tree, Stump – Card # 10 Data Collected: Top height and 
random tree data – heights, ages, etc.  This card also records small trees (less than 
4cm at DBH) and stumps shorter than 1.3 metres in length. 


• Coarse Woody Debris – Cards # 6 & 7 (Card #6 for transect 1 and Card # 7 for transect 
2) Data Collected: species, diameter and transect measurements.  
Note: Coarse Woody Debris data will only be collected where the plot is free from 
excessive snow and time permits.  Plots where data cannot be collected will not be 
revisited.  


Cruiser Qualification and Quality Assurance 


All cruisers are certified in timber measurements and inventory cruising through the Ministry of 


Forests Resource Inventory Branch and VRI programs. MOF certified cruisers will carry out the 


NVAF sampling. 


The contractor, Kerley & Associates Forestry Consulting Ltd., will be responsible for field 


sampling quality assurance audits.  A minimum of 10% of the samples will be checked with 


auditing occurring throughout the duration of the project. 


Compilation 


The MOF ground sample data entry system will be used.  Compilation of the ground samples 


will be contracted out as compilation services are no longer offered by MOF. 


Adjustment of Phase I Estimates 


The ground samples will be post stratified into species groups by leading species.  Where the 


number of plots is too small (probably < 6) in a stratum, strata will be combined in a logical 


manner keeping samples with similar ecological characteristics together. 


Weighted totals for variables to be adjusted will be calculated for samples in each stratum.  A 


similar computation will be carried out for Phase I estimates of each variable in the sampled 


polygons and a ratio formed between Varphase II/Varphase I = R (adjustment ratio). 
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Schedule 


The VRI will be implemented in 2003/04 as follows: 


1. Select sample polygons (completed March 2003).   


2. Select sample locations in polygons (completed March 2003).   


3. Prepare sample packages (completed April 2003).   


4. Select a random set of sub-samples for NVAF sampling (completed April 2003).   


5. Locate and measure the sample clusters (April – September 2003, Kerley).   


6. Sample NVAF sample clusters by Expert Cruiser (April – September 2003, Kerley).   


7. Complete stem analysis (September - December 2003).   


8. Validate and compile data from completed sample clusters and prepare inventory 
summary reports (January 2004).   


9. Conduct statistical analysis and adjust inventory files (January 2004).   


 


Roles and Responsibilities 


Western Forest Products 


• Select sample polygons and sample point locations.   
• Coordinate project activities, and ensure all contractors are qualified and certified, tender 


and manage fieldwork contracts.   
• Advise contractors on access routes and potential tie points.   
• Check data after initial compilation.   
• Complete database analysis.   
• Prepare sample packages.   


Kerley & Associates Forestry Consulting Ltd. 


• Assess access and coordinate the use of helicopters.   
• Complete field sampling.   
• Conduct internal quality control.   
• Enter sample data.   
• Complete NVAF call grading/net factoring and destructive sampling.   
• Validate and compile data.   


Ministry of Forests, Vancouver Region 


• Pre-numbered aluminum identity tags.   
• Digital grid used for random sample location.   
• Compilation of field samples from digital submission.   
• Field tally cards.   
• Review sample and population comparison.   
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Approximate Costs 


Sample sizes and contract awarded rates for VRI and NVAF enhancements for TFL 25 Blocks 2 


& 3 are listed in Table 4.   


Table 4.  Cost schedule for VRI and NVAF sampling for TFL 25 Blocks 2 & 3 


VRI/NVAF Activity Sample size 
(clusters) 


Unit Cost($) Total Cost 
($) 


Administration/Project Management   9,500.00
VRI Field Sampling 100 1,460.00 146,000.00
NVAF destructive sampling 60 trees 666.67 40,000.00
Quality Assurance  5,000.00
Data entry (VRI and NVAF)  5,500.00
GPS, Age Microscope Counts  6,500.00
Ratio Adjustment Analysis  5,000.00
Total  217,500.00 
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Appendix A – Sample Selection 


The steps used to select ground samples to be used in the TFL 25 block’s 2 & 3 VRI project 


are outlined below. 


1. The database associated with the Phase I classification was checked for any 
anomalies. 


2. A GIS overlay combining the VRI Phase I classification and ecosystem classification 
was completed so that immature polygons could be clustered into productivity 
groups. 


3. A volume for individual mature polygons was calculated using VDYP to allow 
polygons to be clustered into volume groups. 


4. The classification was partitioned based on the Land cover classification to include 
only Vegetated Treed polygons. 


5. From the resulting list, polygons were stratified base on species groups and age.  
These groups combined all polygons into either a Hemlock old stratum, a Cedar old 
stratum or a Cedar/Hemlock young stratum.  It was from this stratification that the 
sample distribution was defined. 


6. The population was then broken into further stratums to reflect productivity. The 
table below reflects the breakdown: 


Table 5.   TFL 25 Block 2 Stratum Breakdown for Sample Selection 


Species Age Site Class Area (ha) % 
Population


# of 
Samples NVAF Samples


Cedar/Hemlock Young A         1,008  4% 3 1 
   B         5,929  22% 17 3 
   C            491  2% 1 0 
Cedar/Hemlock Total           7,428  28% 21 4
Cedar Old High         2,834  11% 8 2 
   Moderate         3,340  13% 9 2 
   Low         2,267  9% 7 1 
Cedar Total           8,440  32% 24 5
Hemlock Old High         4,561  17% 13 3 
   Moderate         3,473  13% 10 2 
   Low         2,580  10% 6 1 
Hemlock Total          10,614  40% 29 6
Total          26,482    74 15 
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Table 6.   TFL 25 Block 3 Stratum Breakdown for Sample Selection 


Species Age Site Class Area (ha) % 
Population


# of 
Samples NVAF Samples


Cedar/Hemlock Young A            66  1% 1 0 
    B       1,204  13% 2 1 
    C          167  2% 1 0 
Cedar/Hemlock Total         1,437  15% 4 1
Cedar Old High          703  8% 2 0 
    Moderate       1,379  15% 4 1 
    Low       1,284  14% 3 1 
Cedar Total          3,366  36% 9 2
Hemlock Old High       2,325  25% 6 1 
    Moderate       1,507  16% 5 1 
    Low          684  7% 2 0 
Hemlock Total           4,516  48% 13 2
Total           9,319    26 5 


 
7. Once each strata was defined the individual polygon areas beginning with the first 


polygon in the stratum to the last polygon in each stratum was accumulated. 


8. As many random numbers as there were allocated samples for each stratum was 
generated.  The random number ranged in size between 0 and the total area of 
each stratum. 


9. The generated random numbers were used to identify the sample polygons.  A 
polygon was selected if a generated random number was larger than the 
accumulated total area corresponding to the polygon immediately preceding it, and 
the random number was smaller than or equal to its accumulated area.  A polygon 
had the potential to be selected more than once; however, this did not happen in 
this project. 


Once the polygon selection for each stratum was completed the next step was the 


determination of a plot location within each polygon.  This was done using the provincial-


wide sampling 100 x 100m grid that coincides with the federal National Forest Inventory 


grid. 


The steps in selecting the sample location within the polygon: 


10. The 100 m grid was overlain on the Phase I polygons and a list made of all grid 
points falling within each polygon.  Each grid point was given a unique ID. 


11. A random point was selected within each sample polygon.  This random selection 
was completed by counting up the total number of point within the polygon and then 
generating a random number between 0 and the total number of points found in the 
polygon. 
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The steps taken in selecting the ground samples that would be enhanced for NVAF are 


outlined: 


12. Ground samples were stratified into the 3 strata using 120 years as the boundary 
between age groups. 


13. It was then determined that 15 ground samples from the mature group would be 
selected for NVAF enhancement and 5 ground samples from the immature. As a 
general rule, the number of ground samples needed equals the total number 
of sample trees divided by 3.  For example, if 60 live trees are required, then 20 
ground samples should be selected. 


14. Each age group strata was sorted by leading species. 


15. Ground samples were selected systematically from each age group by calculating 
the selection interval by dividing the target number of ground samples by the 
number of samples in the age group.  Generating a random number and multiplying 
this number by the selection interval determined a random start.  The next ground 
sample in the sorted list was then selected for NVAF.  The selection interval was 
then added to the random start and the next ground sample in the sort position was 
selected. The remaining ground samples were selected by continued adding of the 
selection interval to the selection number and so until the end of the sorted list of 
samples was reached.
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Appendix B – List of Sample Polygons 


Sample # Block Polygon 
# Zone UTM X UTM Y Flight 


line 
Photo 


Numbers NVAF Leading 
Species Mapsheet 


1 2 4256 10 327816.99 5621705.33 10 214-216 NO Hw 92K073 
2 2 4104 10 333151.67 5622487.18 11 195, 196 YES Dr 92K074 
3 2 3082 10 327383.78 5628226.57 13 159-162 NO Hw 92K073 
4 2 5289 10 312388.49 5604027.46 3 308-310 NO Cw 92K052 
5 2 5278 10 313248.49 5605493.00 3 308-310 NO Hw 92K052 
6 2 5306 10 314416.29 5607146.08 4 302, 303 NO Hw 92K052 
7 2 5091 10 314984.89 5608823.59 5 291-293 NO Hw 92K062 
8 2 5076 10 312245.33 5610335.87 5 291-293 NO Cw 92K062 
9 2 5075 10 312820.18 5609712.18 5 291-293 NO Hw 92K062 


10 2 5027 10 313996.20 5611565.07 6 284, 285 YES Hw 92K062 
11 2 5008 10 314636.21 5612539.43 6 284, 285 NO Hw 92K062 
12 2 4833 10 311955.73 5613048.91 6 282, 283 YES Cw 92K062 
13 2 4375 10 329378.27 5620740.93 10 214-216 NO Hw 92K073 
14 2 4094 10 330438.48 5622198.22 10 214-216 NO Hw 92K073 
15 2 3905 10 321194.18 5623677.29 11 203, 204 NO Hw 92K073 
16 2 3692 10 334252.93 5624943.26 12 180-182 NO Hw 92K074 
17 2 3685 10 319037.48 5624766.04 11 205, 206 YES Hw 92K073 
18 2 3668 10 334856.33 5625018.55 12 180-182 NO Hw 92K074 
19 2 3481 10 328296.70 5626087.99 12 176, 177 NO Hw 92K073 
20 2 5443 10 341927.57 5631531.63 14 141, 142 NO Hw 92K084 
21 2 4169 10 323422.10 5621885.24 10 211, 212 NO Hw 92K073 
22 2 5143 10 314424.44 5607345.83 4 302, 303 NO Cw 92K052 
23 2 3944 10 333100.95 5623689.86 11 195, 196 NO Cw 92K074 
24 2 3736 10 337536.75 5624508.30 11 192, 193 YES Cw 92K074 
25 2 3609 10 327061.23 5625238.12 12 175, 176 NO Cw 92K073 
26 2 3399 10 325412.23 5626506.32 12 172, 173 NO Cw 92K073 
27 2 3286 10 326244.07 5627272.70 12 175, 176 YES Cw 92K073 
28 2 2320 10 327843.14 5632110.04 14 132, 133 NO Cw 92K083 
29 2 1976 10 326897.44 5633449.61 15 120, 121 NO Cw 92K083 
30 2 4792 10 310826.35 5614795.76 7 275, 276 NO Cw 92K062 
31 2 4050 10 332169.24 5622927.67 11 195, 196 NO Cw 92K074 
32 2 3856 10 325318.16 5624208.91 11 200 - 202 YES Cw 92K073 
33 2 3468 10 339387.95 5625732.91 12 184, 185 NO Cw 92K074 
34 2 3453 10 326099.18 5626178.02 12 174, 175 NO Cw 92K073 
35 2 3391 10 320913.12 5626590.42 12 170, 171 NO Cw 92K073 
36 2 3043 10 329173.59 5627953.09 13 159, 160 NO Cw 92K073 
37 2 1357 10 333658.57 5637274.75 17 74, 75 YES Cw 92K084 
38 2 851 10 326181.11 5640383.53 18 48, 49 NO Cw 92K083 
39 2 4025 10 323874.78 5623167.40 11 200 - 202 NO Cw 92K073 
40 2 3972 10 324082.73 5623359.00 11 200 - 202 YES Cw 92K073 
41 2 3767 10 318525.78 5624486.78 11 205, 206 NO Yc 92K073 
42 2 3370 10 329120.36 5626654.56 12 176, 177 NO Cw 92K073 
43 2 2227 10 323559.98 5632585.74 15 122, 123 NO Yc 92K083 
44 2 1972 10 327097.23 5633441.42 15 120, 121 NO Cw 92K083 
45 2 1782 10 326339.02 5634473.13 15 121, 122 NO Cw 92K083 
46 2 4221 10 327425.64 5621921.46 10 214 - 216 NO Hw 92K073 
47 2 4160 10 328628.32 5621972.25 10 214 - 216 NO Hw 92K073 
48 2 3637 10 327947.92 5624901.63 12 175, 176 YES Hw 92K073 
49 2 3537 10 322770.15 5625513.87 12 172, 173 NO Hw 92K073 
50 2 3546 10 318366.83 5625493.85 11 205, 206 NO Hw 92K073 
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Sample # Block Polygon 
# Zone UTM X UTM Y Flight 


line 
Photo 


Numbers NVAF Leading 
Species Mapsheet 


51 2 3475 10 318695.09 5626180.84 12 168, 169 NO Hw 92K073 
52 2 3291 10 329240.72 5627149.90 12 176, 177 NO Hw 92K073 
53 2 2941 10 327188.09 5628334.64 13 159 - 162 NO Hw 92K073 
54 2 2116 10 324583.48 5633144.19 15 122, 123 YES Ba 92K083 
55 2 943 10 326747.73 5639559.74 17 78 - 80 NO Hw 92K083 
56 2 1602 10 331295.36 5635770.77 16 89 - 91 NO Ba 92K084 
57 2 1519 10 331719.54 5636353.74 16 89 - 91 NO Ba 92K084 
58 2 1322 10 333874.78 5637666.12 17 74, 75 YES Hw 92K084 
59 2 5115 10 312467.64 5608425.99 4 299, 300 YES Hw 92K052 
60 2 4870 10 315783.78 5613693.16 7 271, 272 NO Hw 92K062 
61 2 3392 10 333515.34 5626474.31 12 179, 180 NO Hw 92K074 
62 2 3221 10 336145.14 5627166.79 12 180 - 182 NO Ba 92K074 
63 2 3012 10 326992.41 5628442.72 13 159 - 162 NO Hw 92K073 
64 2 2580 10 325975.47 5630485.56 14 130, 131 NO Ba 92K073 
65 2 2521 10 341012.16 5631169.06 14 141, 142 NO Hw 92K084 
66 2 2287 10 327647.45 5632218.12 14 132, 133 YES Hw 92K083 
67 2 1313 10 324767.71 5637639.57 17 80, 81 NO Hw 92K083 
68 2 1123 10 327410.15 5638631.96 17 78, 79 NO Hw 92K083 
69 2 5216 10 311842.13 5605350.21 3 308 - 310 NO Hw 92K052 
70 2 4606 10 331789.31 5618541.14 9 229 - 231 NO Hw 92K064 
71 2 3393 10 336020.65 5626571.58 12 180 - 182 NO Hw 92K074 
72 2 2859 10 337937.56 5629394.40 13 153, 154 NO Hm 92K074 
73 2 2740 10 338869.37 5630156.55 14 140 - 142 YES Hw 92K084 
74 2 5447 10 344437.05 5631728.53 14 144, 145 NO Hw 92K084 
1 3 41 9 689171.69 5595188.01 7 71, 72 NO Ss 92L049 
2 3 23 9 686563.06 5595381.96 7 69, 70 YES Hw 92L049 
3 3 153 9 683636.36 5593562.35 6 83, 84 NO Hw 92L048 
4 3 37 9 689471.28 5595200.20 7 71, 72 NO Hw 92L049 
5 3 1347 9 682392.39 5584809.98 3 5, 6 NO Yc 92L038 
6 3 1564 9 689378.78 5590095.11 5 37, 38 NO Cw 92L049 
7 3 1288 9 681797.36 5584685.74 3 5, 6 NO Yc 92L038 
8 3 1037 9 679446.11 5588390.58 4 34, 35 YES Yc 92L048 
9 3 587 9 681025.63 5591355.51 6 86, 87 NO Yc 92L048 


10 3 437 9 675592.75 5592134.19 6 90, 91 NO Yc 92L048 
11 3 970 9 680619.93 5589038.52 5 41, 42 NO Yc 92L048 
12 3 789 9 679760.07 5590503.77 5 41, 42 YES Yc 92L048 
13 3 138 9 677508.37 5594212.79 7 62, 63 NO Cw 92L048 
14 3 1019 9 689527.34 5588900.88 4 15, 16 NO Hw 92L049 
15 3 940 9 689735.17 5588709.28 4 15, 16 NO Hw 92L049 
16 3 152 9 677728.46 5593721.65 7 62, 63 YES Hw 92L048 
17 3 1556 9 680271.54 5590224.56 5 41, 42 NO Hw 92L048 
18 3 265 9 677053.90 5593094.00 6 89, 90 NO Hw 92L048 
19 3 303 9 678160.46 5592939.09 6 88, 89 NO Hw 92L048 
20 3 1018 9 682233.85 5588704.18 5 32, 33 NO Ba 92L048 
21 3 696 9 686945.64 5590896.38 5 35, 36 NO Hw 92L049 
22 3 493 9 680925.77 5591351.44 6 86, 87 NO Hw 92L048 
23 3 389 9 686413.84 5591674.93 6 82, 83 YES Hw 92L049 
24 3 273 9 679051.03 5593175.45 6 87 - 89 NO Hw 92L048 
25 3 814 9 678339.60 5588545.52 5 40, 41 NO Hm 92L048 
26 3 1520 9 684164.12 5592883.67 6 83, 84 NO Hw 92L048 
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Figure 3. TFL 25 Block 2 Ground Sample Distribution 


 
Figure 4. TFL 25 Block 3 Ground Sample Distribution 
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Appendix C – Comparison between the population and the 
sample polygons 


The following graphs and table depict the comparison between population and sample 


percentage by Site Class, Age Class and Leading Species.  The population values are 


area percentages, and the sample values are proportions of number of samples.  The 


graphs and table suggests that the selected sample is representative of the Vegetated 


reed target population. 
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Figure 5. TFL 25 Block 2 Distribution of target and sample population by site index. 
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Figure 6. TFL 25 Block 3 Distribution of target and sample population by site index. 
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Figure 7. TFL 25 Block 2 Distribution of target and sample population by age class. 
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Figure 8. TFL 25 Block 3 Distribution of target and sample population by age class. 
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 Table 7.  Comparison of Population Area vs. Samples 


Species Group Age Group Productivity Population Samples 
Hemlock Young Good 9% 7%
    Medium 71% 70%
    Poor 21% 22%
  Young Total   40% 40%
  Old High 27% 27%
    Low 53% 54%
    Moderate 20% 20%
  Old Total   60% 60%
Hemlock Total     68% 68%
Cedar Young Good 13% 25%
    Medium 32% 25%
    Poor 55% 50%
  Young Total   14% 13%
  Old High 6% 7%
    Low 46% 46%
    Moderate 48% 46%
  Old Total   86% 88%
Cedar Total     32% 32%
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 Phase I reclassification has been completed for this block based on use of old 
inventory plots, cruise plots, quick plots and reconnaissance sampling for basal area, 
number of trees, species, heights and volumes etc. Polygons were outlined and classified 
on 1:15,000 scale photography and transferred to 1 :10,000 scale mapping. 
 Based on operational cruises in second growth, coefficients of variation were 
found to be approximately 40%. In order to be within 10% of the mean at a confidence 
level of  95%, the following sampling approach was developed. 
 
 Two strata were defined: 
• Non-forested  - Includes roads, swamps, water, rock, NSR etc. 
• Forested 
 


The total budget available was estimated as sufficient to install about 130 plots. 
Minimal ecological data collection would be required since a detailed ecological 
classification exists and mapping to the site series level exists for the area at a 
1:10000 scale. 
 
 The number of plots for the forested strata can be estimated as: 
 
  N = c2 . t2 / e2  where c= coefficient of variation, t = critical t for 
confidence of 95% and e = acceptable error as percent of mean. 
This leads to a required minimum number of samples of 64 per stratum for forested 
strata given an error level of 10% and an unknown number for the non-forested strata. 
The plot costs for non-forested are felt to be lower than for the timbered areas. 
 
 It is proposed that at least 64 and no more than 120 samples be located in the 
forested stratum and an additional 10 be located in the non-forested stratum giving a 
maximum of 130 polygons to be sampled. 
 
 
Sample Locations 
 The database associated with the Phase I classification has been partitioned into  
two strata based on the variable DESCRIPTOR= FOR or DESCRIPTOR<> FOR 
which divedes the database into forested and non-forested parts. 
 The non-forested stratum was further sorted by DESCRIPTOR (ie into ROCK, 
CREEK, SWAMP etc).  Each polygon was assigned a cumulated area in rank order. 
In order to deal with unacceptable polygons (i.e. safety reasons), the number of 
selected polygons was doubled over the number required. The total area in the 
stratum was divided by double the number of plots assigned to the stratum (20). The 
resulting value represents the area interval between selected polygons. A random area 
was generated within the first interval and the polygon selected that contained that 
area. The area interval was then added to this starting point sequentially down the list 
of polygons to obtain the 20 polygons. A random  selection of 10 polygons was made 
from the 20 potential candidate polygons. 
  For the forested stratum, the database was sorted in ascending rank based 
on polygon area and age. A cumulated polygon area was then calculated in rank order 







for the database and 250 polygons identified using a selection process identical to that 
used for the non-forested stratum based on the cumulated area.  
 A random initial selection of 120 polygons was made from this list of 250 
candidates. 
 A comparison between the distribution of sample plots selected and the species 
and age structure of the forest is presented in Tables 2 and 3. It is evident that a 
reasonable distribution of samples was obtained that covers the range of conditions on 
the ground for these two criteria. 
 In order to obtain sample points within the selected polygons, a 100 x 100 m 
sampling grid obtained from the Ministry of Forests was overlain in the G.I.S. onto 
the polygon level and a list made of all intersections falling within each selected 
polygon. A random selection of 10 and 120 polygons was made from the 20 and 200 
polygons identified initially. Within each selected polygon, a random choice of 
location was made for plot centre based on the grid points. Should the plot centre be 
unavailable for some reason such as danger, an alternative grid point within the 
polygon will be randomly chosen. If no such point is available, a selective choice will 
be made from among the remaining polygons. An attempt to match polygon 
description with the initial choice will be used in the re-selection. 
 All selected polygons, regardless of size, will be sampled. NSR polygons will be 
sampled as part of the non-forested stratum. If a selected polygon does not contain a 
grid point, then an alternate grid (the tag point ) will be used for that polygon. This 
only occurred on small polygons.  
 Given the exploded plot cluster design with 50 m between the main plot and 
the auxiliary plots, and the detail of the forest cover typing in the Block ( large 
number of small polygons and/or irregular elongated polygons), the number of 
auxiliary plots falling outside the selected polygon is demonstrated to be in the 
order of 30%. In order to reduce this loss, it is proposed that the distance 
between the plot centre and the auxiliary plot be reduced from 50 m to 30 m. 
This will allow maintenance of the provincial grid. It will also reduce the wasted 
travel time and loss of information that results from auxiliary plots not being 
done because they fall outside the polygon of interest.  
 
Sample Specifications 
 The field cruise procedures will follow those outlined in the Ministry of Forests 
vegetation resource inventory ground sampling procedures manual. The attributes to 
be sampled will be only those that can be used to adjust the Phase I classification 
variables. These are: 
• Header Information-Card #1, Compass Card #2 & Cluster Layout Card #3 will be 


completed. 
• Tree Details – Card #8. (Main Plot) Data Collected: species, diameter, length, 


crown class, height to green crown, grade, log length, sound wood percentage (net 
factor) and wildlife codes. 


• Auxiliary Plot – Card # 11 – (Auxiliary Plots – 4) Data Collected: species, DBH 
and all data as recorded on tree detail card for any species not recorded in the 
main plot. A separate card is completed for each of the four auxiliary plots. 







• Tree Loss Indicators – Card #9 – Data recorded: Damage agents, loss indicators 
and stem mapping bearings and distances. The loss indicators are not used in the 
compilation but are required if future “Net Volume Adjustment” sampling is to 
take place. 


• Site Tree Data and Small Tree, Stump – Card # 10 – Data Recorded: Top height 
and random tree data – heights, ages etc. This card also records small trees (less 
than 4cm at DBH) and stumps shorter than 1.3 metres in length. 


• Coarse Woody Debris – Card  #,s 6 & 7 – Card # 6 for Transect 1 and Card # 7 
for Transect 2 will be completed. Data recorded: species, diameter, length and 
transect measurements. 


 
Cruiser Qualification and Quality Assurance 
 All cruisers are certified in timber measurements and inventory cruising through 
the Ministry of Forests Resource Inventory Branch VRI programs. 
 Vancouver MoF regional staff in cooperation with SRC will carry out the quality 
assurance (audit) of the field sampling with a senior supervisor at Simons Reid Collins 
who is also certified in timber measurements and inventory cruising through the MoF 
program. A minimum of 10 % of the samples will be checked. Auditing will commence 
at the start of the project to ensure crews are fully conversant with all aspects of data 
collection. Auditing will occur throughout the duration of the project. 
 
Compilation 
 The MoF ground sample data entry system and compiler will be used. The 
Ministry has offered to do the compilation using this approach. Field sheets will be 
checked and submitted to the Ministry for this purpose. 
 
Adjustment of Phase I Estimates 
 The Phase II samples will be post stratified into species groups by leading species 
(and silvicultural treatments such as spacing and fertilization where the number of 
samples is sufficient). Where the number of plots is too small (probably <6) in a stratum, 
strata will be combined in a logical manner keeping  samples with similar ecological 
characteristics together.  
 Weighted totals for variables to be adjusted will be calculated for samples in each 
stratum. A similar computation will be carried out for Phase I estimates of each variable 
in the sampled polygons and a ratio formed between VarphaseII / VarphaseI  = R (adjustment 
ratio). 
A numeric example is as follows: 







 
 


Table 1 
Phase II Adjustment Example for Statum 


         
Polygon Polygon Phase I Phase I Phase II Phase II Ratio Adjusted Adjusted 
Number Area 


(ha) 
Estimate Total Sampled Total  Phase I Totals 


         
1 6.2 450 2790    498.8 3,093 
2 14.5 520 7540 622.0 9,019  576.4 8,358 
3 3.1 640 1984    709.4 2,199 
4 18 280 5040    310.4 5,587 
5 12.8 1120 14336 925.0 11,840  1241.5 15,891 
6 7.4 650 4810    720.5 5,332 
7 13.2 840 11088 760.0 10,032  931.1 12,291 
8 9.3 1135 10555.5    1258.1 11,701 


TOTAL 84.5  58143.5  64,452 1.108491  64,452 
AVERAGE    762.7     


         
 


 
 All polygon phase I estimates, including the sampled polygons, will be adjusted 
using the weighted ratio. 
 Sampling for Net Volume Adjustment Factors will be considered as a future 
undertaking and is outside the scope of this project. 
 
 







 
 
 
 


PROJECT BUDGET 
 
 
1. Administration 


- Estimate approx. 1.5 hrs/sample (MoF Estimate) 
- Administration 5 days @ $ 550 /day   $  2,750 


- Sample layout – 10 days @ $ 550/day      5,500 


- Post field work reporting 10 days @  $ 550      5,500 


$ 13,750  
 
2. Field Sampling 


- Avg 2-man crew cost, all found, $ 940 /day 
- 120 samples @ $ 940     $112,800 


- 10 samples @  $ 800           8,000 


$ 120,800 
 
3. Travel/Lost Time ( ‘0’ markup) 


- avg 2-man crew cost all found, $ 650 /day 
- travel – 10 days @ $ 650    $ 6,500 
- lost time 6 days @ $ 650    $ 3,900 


$ 10,400 
 
4. Quality Assurance 
 Ministry of Forests will do this. 
 D Swensson to attend  4 days @ $ 650 /day      $ 2,600 
 
5. Helicopter Cost Estimate 


- estimated need is 10 %  of samples=13 samples  
or 7 days for 2 crews 


- helicopter – 3hrs /day x 7 days = 21 hrs. @ $ 750/hr  $ 15,750 
 
Estimated Total Cost         $ 163,300 
 
 
The above costs include all room and board, 4x4 vehicles, fuel, ferry, paint, flagging and 
the rental of G.P.S. hand-held data recorders. WFP will supply laser copies of the aerial 
photography. 
 







PLOT GRID LOCATIONS 
 











FINAL SELECTED PLOT COORDINATES 
 


07/07/9 
 


Map   Poly id              X           Y 
 


92B0313    20         432,806    5,360,193 
 


92B0313    25         432,627    5,360,699 
 


92B0313    5          431,703    5,360,039 
 


92B0314    58         438,594    5,360,350 
 


92B0411    137        428,012    5,362,386 
 


92B0411    201        427,734    5,362,896 
 


92B0411    222        428,957    5,363,543 
 


92B0411    348        428,061    5,365,973 
 


92B0411    349        426,349    5,365,546 
 


92B0411    373        426,863    5,365,923 
 


92B0411    404        431,167    5,366,342 
 


92B0411    411        428,679    5,366,446 
 


92B0411    439        432,179    5,366,699 
 


92B0411    44         430,857    5,361,271 
 


92B0411    71         427,979    5,361,590 
 


92B0412    104        438,117    5,363,261 
 


92B0412    146        438,536    5,363,742 
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Map   Poly id              X           Y 
 


92B0412    150        439,021    5,363,423 
 


92B0412    237        440,597    5,365,351 
 


92B0412    33         440,037    5,361,487 
 


92B0412    334        435,265    5,366,571 
 


92B0412    52         438,395    5,362,751 
 


92B0412    55         439,453    5,361,810 
 


92B0412    76         440,079    5,362,482 
 


92B0412    94         440,278    5,362,473 
 


92B0413    152        430,052    5,368,283 
 


92B0413    181        426,784    5,368,818 
 


92B0413    22         429,045    5,366,795 
 


92B0413    24         428,899    5,366,935 
 


92B0413    34         433,092    5,367,060 
 


92B0413    43         426,104    5,366,852 
 


92B0413    468        431,321    5,370,025 
 


92B0413    47         430,205    5,367,180 
 


92B0414    25         433,996    5,367,222 
 


92B0414    27         434,074    5,366,720 
 


92B0414    38         437,180    5,367,089 
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Map   Poly id              X           Y 
 


92B0414    63         435,086    5,367,076 
 


92B0414    83         435,306    5,367,566 
 


92B0421    113        443,023    5,363,754 
 


92B0421    164        441,062    5,364,534 
 


92B0421    33         447,957    5,362,551 
 


92B0421    34         442,480    5,362,681 
 


92B0421    44         442,177    5,362,593 
 


92B0423    40         47,079    5,367,772 
 


92B0423    95         447,279    5,370,156 
 


92B0424    15         448,555    5,367,311 
 


92B0424    4          448,555    5,366,585 
 


92B0424    80         450,530    5,369,223 
 


92B0511    1          433,311    5,372,335 
 


92B0512    2          433,709    5,372,318 
 


92B0514    115        437,080    5,381,451 
 


92B0514    139        435,604    5,381,911 
 


92B0514    73         435,434    5,380,223 
 


92C0494    109        408,917    5,370,754 
 


92C0494    23         409,540    5,368,933 
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Map   Poly id              X           Y 
 


92C0494    280        409,182    5,372,338 
 


92C0494    79         409,477    5,369,833 
 


92C0501    16         416,823    5,366,638 
 


92C0501    30         415,330    5,366,700 
 


92C0501    8          417,495    5,366,012 
 


92C0502    106        425,793    5,364,173 
 


92C0502    127        422,306    5,364,218 
 


92C0502    140        423,342    5,365,172 
 


92C0502    151        425,536    5,365,181 
 


92C0502    155        424,163    5,365,736 
 


92C0502    224        423,371    5,365,869 
 


92C0503    12         415,566    5,367,588 
 


92C0503    125        412,713    5,368,503 
 


92C0503    131        415,599    5,368,384 
 


92C0503    134        415,143    5,369,400 
 


92C0503    15         414,745    5,367,023 
 


92C0503    229        418,046    5,369,679 
 


92C0503    244        416,971    5,370,222 
 


92C0503    272        414,288    5,370,432 
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Map   Poly id              X           Y 
 


92C0503    303        418,290    5,370,765 
 


92C0503    323        414,205    5,370,834 
 


92C0503    341        412,907    5,370,788 
 


92C0503    355        412,919    5,371,087 
 


92C0503    441        413,048    5,371,780 
 


92C0503    451        415,453    5,372,079 
 


92C0503    486        415,664    5,372,369 
 


92C0503    543        411,900    5,368,138 
 


92C0503    545        414,810    5,371,009 
 


92C0503    9          415,641    5,366,986 
 


92C0504    105        419,664    5,367,817 
 


92C0504    198        423,591    5,368,751 
 


92C0504    224        423,300    5,368,962 
 


92C0504    230        418,913    5,368,945 
 


92C0504    231        419,813    5,369,007 
 


92C0504    271        419,651    5,369,911 
 


92C0504    29         422,546    5,367,598 
 


92C0504    311        422,840    5,369,879 
 


92C0504    326        422,139    5,369,808 
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Map   Poly id              X           Y 
 


92C0504    337        419,157    5,370,031 
 


92C0504    432        421,438    5,372,130 
 


92C0504    547        425,311    5,371,770 
 


92C0504    561        425,514    5,371,861 
 


92C0504    9          425,009    5,366,897 
 


92C0592    284        405,390    5,374,688 
 


92C0592    289        405,685    5,374,576 
 


92C0592    299        408,513    5,375,457 
 


92C0592    358        404,933    5,375,704 
 


92C0592    388        407,538    5,375,996 
 


92C0592    41         405,607    5,372,685 
 


92C0592    427        405,062    5,376,397 
 


92C0592    438        409,661    5,376,706 
 


92C0592    440        411,254    5,376,640 
 


92C0592    457        406,281    5,376,945 
 


92C0592    493        409,516    5,378,008 
 


92C0592    506        410,582    5,377,266 
 


92C0592    528        406,106    5,377,550 
 


92C0592    56         408,775    5,372,735 
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Map   Poly id              X           Y 
 


92C0592    81         405,316    5,372,896 
 


92C0601    11         417,970    5,372,673 
 


92C0601    177        414,851    5,374,397 
 


92C0601    223        411,745    5,374,027 
 


92C0601    224        417,650    5,374,581 
 


92C0601    330        413,470    5,374,754 
 


92C0601    422        414,846    5,376,691 
 


92C0601    484        414,294    5,377,811 
 


92C0601    492        414,696    5,377,894 
 


92C0602    103        421,400    5,373,628 
 


92C0602    114        422,972    5,373,064 
 


92C0602    198        422,420    5,374,183 
 


92C0602    211        421,362    5,375,125 
 


92C0602    233        420,479    5,375,461 
 


92C0602    280        419,459    5,374,905 
 


92C0602    299        422,652    5,374,972 
 


92C0602    347        419,790    5,375,688 
 


92C0602    88         424,959    5,372,882 
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Table 2 
L 25 Block 1 TF


Inventory Database Summary
Leading Species


Age Class Ba Cw Dr Fd Hw Pl Pw Ss Yc Grand Total Percentage
Polygon Area (ha)


0 93.7 37.6 118.1 148.9 4.0 177.5 579.9 1.9%
1 71.3 499.1 78.4 1883.2 1206.2 3.2 10.5 242.6 3994.4 13.1%
2 20.3 525.8 249.8 5142.6 1697.6 13.1 14.2 19.0 7682.3 25.2%
3 16.7 184.9 349.2 1689.0 2159.6 5.1 34.1 4438.7 14.5%
4 57.4 279.0 929.1 484.0 29.0 0.9 1779.4 5.8%
5 23.3 5.3 236.3 78.3 53.7 396.9 1.3%
6 23.7 2.3 121.7 52.8 15.6 216.2 0.7%
7 16.3 4.9 18.5 39.7 0.1%
8 48.0 67.0 1078.3 192.2 4.9 1390.3 4.6%
9 114.8 2202.3 651.7 3960.3 17.9 3068.3 10015.3 32.8%


Grand Total 381.2 3621.1 964.0 11854.8 9998.3 116.4 17.4 91.2 3488.4 30533.0 100.0%
Percentage 1.2% 11.9% 3.2% 38.8% 32.7% 0.4% 0.1% 0.3% 11.4% 100.0%


 







Table 3 
TFL 25 Block 1 : Phase II Inventory Plots


Leading Species


Descriptor None Cw Dr Fd Hw Yc Grand Total Percent
Number of Plots Selected


HIWAY 1 1 0.8%
LAKE 1 1 0.8%


NPFOR 3 3 2.3%
NSR 1 1 0.8%


ROCK 2 2 1.5%
SWAMP 1 1 2 1.5%


Age Class Sub-total Non-Forest 3 2 1 4 10 7.7%
0.0%


1 Forested 7 5 1 13 10.0%
2 Forested 1 2 14 10 27 20.8%
3 Forested 1 2 9 12 24 18.5%
4 Forested 1 1 5 2 9 6.9%
8 Forested 5 1 6 4.6%
9 Forested 9 3 17 12 41 31.5%


Sub-total Forested 12 5 43 47 13 120 92.3%
Grand Total 3 12 5 45 48 17 130 100.0%
Percentage 10% 4% 36% 39% 11% 100%
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