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Introduction

This Growth and Yield Program has been developed in support of the Hinton Wood Products’ Detailed Forest
Management Plan. It is intended to provide information for the establishment of appropriate Annual
Allowable Cuts and for demonstration that site productivity is being maintained. To optimize the time and
effort required to maintain the program, it needs to be cost-effective, scientifically valid and consistent with
assumptions used for timber supply analysis.

Hinton Wood Products (HWP) has been a long time participant in provincial initiatives by companies and
government to improve systems and procedures to measure the growth and yield of forests in Alberta. As a
founding member of the Foothills Growth and Yield Association and part of the original group to restructure
reforestation surveys, much of the company’s recent work has been focused on regenerating stands. This
focus will continue with membership in the Forest Growth Organization of Western Canada (FGrOW) which
was established in April 2015 and is an amalgamation of four growth and yield organizations:

Alberta Forest Growth Organization (AFGO)

Foothills Growth and Yield Association (FGYA)
Mixedwood Management Association (MWMA)

Western Boreal Growth and Yield Association (WESBOGY)

PwnNE

FGrOW will play a lead role in growth and yield research and related policy development in Western Canada.
It will promote communications between members, within the forest industry, and with other industries
interested in growth and yield. By working closely with the University of Alberta, it establishes the scientific
credibility that allows it to act as the “one window” for growth and yield information in western Canada.

As member of the organization, HWP is also a member of several project teams. Specifically;

1. Foothills Pine Project Team (FPPT)

2. Policy & Practice Project Team (PPPT)

3. Empirical Post-Harvest Stand Growth Assessment (EPH)
4. Tree Improvement Alberta (TIA)

HWP’s involvement in FGrOW has led to a reassessment of the Growth and Yield Program and the continued
development of the PSP and TSP programs.

The goals adopted for this growth and yield program provide the basis for long term data collection and
analysis in support of timber supply modeling. The goals are:

Estimate historical growth rates on the HWP FMA area at the forest and yield stratum level.
Validate yield curves for the HWP FMA area and develop new curves, if necessary.
Compare projected versus delivered volumes.

Monitor growth in regenerating harvested areas.

Work with FGrOW to implement a Vision for Growth and Yield in Alberta.

Support growth model development.

ok wnNE
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1. Background

1.1 Data Sources

Growth and yield programs require large amounts of data to adequately estimate conditions within the
complex natural systems that they represent. Emerging technologies, including LiDAR and other remote
sensing, has the potential to provide long-term cost savings by decreasing the amount of field data collection
required. HWP will continue to investigate opportunities to utilize emerging technologies to reduce cost and
improve estimates.

1.1.1 Alberta Vegetation Inventory (AVI)

A complete forest inventory, to Alberta Vegetation Inventory (AVI) standards has been prepared using aerial
photography from 2001. Deletions to the available landbase have been updated to April 30, 2012 for use in
the Timber Supply Analysis. The available (active) landbase has been divided into 9 yield strata, using the AVI
information. Details on the stratification and other landbase attributes may be found in Appendix 19 of the
DFMP (Hinton Wood Products, 2014a). A map of the cover type distributions is shown in Figure 1.

The forest inventory shows that approximately 37% of the active landbase has stands that are 111 years old
and older, with the 111 to 120 age class being the dominant one. Age class distribution, by stratum is shown
in Table 1.

A new AVI will be developed prior to the 2026 Forest Management Plan. This process will begin with aerial
photography acquisition in 2020. The new AVI delineation and attritribute capture is expected to take up to
three years and will be completed between 2021 and 2023. This new AVI will be used to create a new
landbase and to stratify the active landbase for for the purpose of developing yield curves for the next FMP.

Growth & Yield Program 2
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Table 1 Distribution of Yield Classes on the Active Landbase

Age Total Area ':it:;e Passive Area Yield Class (Active Landbase) in hectares
Class (ha) (ha)
(ha) HW  HW/PL HW/SW SW/HW PL/HW SB/HW SW PL SB Total
0 118,468 - 118,468 - - - - - - - - - -
10 80,180 79,032 1,148 2,390 968 1,153 2,155 2,415 - 10,909 58,828 215 | 79,032
20 44,386 43,482 904 245 258 385 948 1,378 11 7,285 32,880 92 43,482
30 28,926 26,449 2,476 1,170 765 413 513 2,719 55 3,276 17,514 24 26,449
40 39,141 34,542 4,599 2,685 2,682 1,778 2,091 5,866 24 4,083 15210 123 | 34,542
50 44,837 36,666 8,171 2,364 2,255 1,618 3,474 3,967 36 6,659 16,183 110 | 36,666
60 36,611 24,214 12,397 806 546 1,020 1,118 1,237 9 2,890 16,449 138 | 24,214
70 23,011 13,117 9,893 971 1,062 764 738 988 4 1,322 7,230 36 13,117
80 67,126 40,665 26,461 2,333 1,205 1,294 1,274 1,723 8 4,421 28,216 191 40,665
90 51,279 27,638 23,641 3,662 1,008 1,083 965 1,329 27 3,099 16,214 252 27,638
100 42,076 30,544 11,532 4,031 2,290 1,958 950 1,004 2 3,921 16,283 104 30,544
110 84,089 63,099 20,990 9,640 3,606 3,674 1,194 3,767 44 4,406 36,495 273 63,099
120 198,382 148,877 49,505 15,147 7,106 7,279 3,268 12,009 56 11,934 91,361 717 | 148,877
130 48,575 34,925 13,650 4,071 1,270 2,261 1,805 2,958 90 6,512 15,385 573 34,925
140 26,102 13,712 12,390 453 72 341 1,733 791 55 6,051 3,922 294 13,712
150 19,923 10,485 9,438 205 57 78 921 458 57 5,512 2,881 315 10,485
160 14,727 6,930 7,796 124 21 18 417 235 4 3,923 2,089 100 6,930
170 17,516 10,918 6,598 5 16 67 224 27 14 3,771 6,337 457 10,918
180 4,096 2,539 1,556 32 - 5 88 78 - 1,656 635 46 2,539
190 3,913 2,488 1,425 - - 22 56 12 - 1,423 956 18 2,488
200 2,638 1,648 990 25 15 4 148 11 - 724 720 1 1,648
210 1,813 590 1,223 - - - - - - 442 148 - 590
220 15,679 6,512 9,167 - - 0 36 - - 3,552 2,895 30 6,512
230 163 62 101 - - - - - - 48 14 - 62
240 1,579 487 1,092 - - - 5 - - 202 280 - 487
250 7,231 2,812 4,419 - - - - - - 1,204 1,595 13 2,812
Total 1,022,465 662,434 360,031 50,357 25,202 25,215 24,121 42,973 498 99,227 390,720 4,121 | 662,434
Growth & Yield Program 3
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Figure 1 Forest Cover Types on the HWP Landbase
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1.1.2 Hinton Wood Products Permanent Growth Sample Program

Between 1956 and 1961, North Western Pulp & Power Ltd. (now Hinton Wood Products) established
approximately 3,000 inventory plots throughout the Hinton Pulpwood Lease. These square-shaped, one-fifth
acre plots were arranged in clusters of four with the cluster centres established every two miles at the
intersection of the Alberta Legal Survey grid section lines (in the case of baselines and correction lines, the
clusters of four plots were divided to align with the baseline/correction line offset). This systematic inventory
sampling program was known as the Continuous Forest Inventory (CFl).

The original intent of the CFl was simply to inventory the forest resource of the recently allocated Hinton
Pulpwood Lease, for which no inventory or mapping had been completed for yet. Soon after the CFl was
completed, and the first Forest Management Plan was prepared, it became evident that the real value of the
CFl plots was not in creating forest inventories, but rather developing growth and yield tables. In 1970, the
CFl program was converted into the Permanent Growth Sample (PGS) Program, at which time the second
measurement of the originally established plots began (re-measurement intervals were originally scheduled
for five years, but this was revised to ten years after the first re-measurement).

In 1988, the Hinton Wood Products Forest Management Agreement (FMA) area was expanded to include
additional areas in what is today known as the Athabasca, Berland and Embarras working circles. In 1991, an
additional 114 PGS plots were established on a two-mile by two-mile grid. In addition to the systematically
located PGS plots (original CFl and PGS grid plots), a number of other PGS plots have been established in an
effort to fill specific shortcomings of the existing data or to assess specific operational opportunities. Table 2
identifies the current plot installations in the PGS Program.

Table 2 PGS Program Installation Groups

Plots Set Original Intent Plot size Ha First
(Acre) Measurement

Original CFI/PGS grid Inventory— G & Y 0.08 (1/5) 1957/1958
1988 Expansion grid G&Y 0.04 (1/10) 1990/1991
Robb (Embarras) Young Pine 0.04 (1/10) 1969/1970
McCardell Creek Young Pine 0.04 (1/10) 1970
Lynx Creek (Marlboro) Young Pine 0.04 (1/10) 1980
Canyon Creek (Athabasca) Mixedwood 0.04 (1/10) 1988
Lambert Creek (McLeod) Young Aspen 0.04 (1/10) 1996
Caribou Lichen Thinning Caribou & Lichen 0.04 (1/10) 1999

(Berland)

HWP’s PGS program is Alberta’s oldest and most extensive industry established network of permanent
sample plots. It forms the backbone of HWP’s growth and yield program by providing data for:

Fire origin yield estimates

Managed stand yield estimates
Growth model (GYPSY) development
Independent research studies

HwnNpe

Table 3 shows the plots that were used to develop yield curves for the HWP Timber Supply Analysis. The
locations of these plots are shown on the map in Figure 2.

Growth & Yield Program 5
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Table 3 Distribution of PGS plots by Stratum and Measurement Year

Measurement Number of Plots
Year Aw Hw/Pl Hw/Sw Sw/Hw PI/Hw Sb/Hw Sw PI Sb Total
1991 10 7 - 5 8 - 16 56 - 102
1992 1 1 - - - - - 9 - 11
1993 - - - - 1 - - 7 - 8
1994 4 4 1 3 2 - - 1 - 15
1995 6 2 8 3 7 - 4 13 - 43
1996 8 5 3 2 5 - 3 8 - 34
1997 3 2 1 1 - - 2 6 - 15
1998 3 1 2 2 - - 6 30 - 44
1999 2 - - 1 3 - 10 19 - 35
2000 3 3 3 - 2 - 8 20 3 42
2001 16 4 4 11 13 - 26 74 2 150
2002 3 1 4 5 7 - 18 38 - 76
2003 7 3 3 4 17 3 28 118 3 186
2004 42 14 16 5 5 - 2 14 - 98
2005 - 4 - - 9 - 6 14 - 33
2006 8 9 3 13 16 - 22 48 - 119
2007 3 4 2 4 6 - 13 56 - 88
2008 - - - - - - 2 - - 2
Total 119 64 50 59 101 3 166 531 8 1,101

Growth & Yield Program 6
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Figure 2 Selected Plot Locations
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1.1.3 Alberta Agriculture and Forestry Permanent Sample Plots

Alberta Agriculture and Forestry (AAF) has two permanent sample plots on the HWP FMA area and two in the
Cache Percotte Forest. The re-measurement schedule is uncertain at this time. The data is not currently being
used by HWP.

1.2 Growth & Yield Plan Goals

The Growth and Yield plan guides the process used to achieve the following goals:

Estimate historical growth rates on the HWP FMA area at the forest and yield stratum level.
Validate yield curves for the HWP FMA area and develop new curves, if necessary.
Compare projected versus delivered volumes.

Monitor growth in regenerating harvested areas.

Work with FGrOW to implement a Vision for Growth and Yield in Alberta.

Support growth model development.

oukwnNeE

The first goal of this Growth and Yield plan is to estimate historical growth rates on the HWP FMA area at the
forest and yield stratum level. The information will be used to validate information generated by timber
supply models and to improve modeling capabilities for land excluded from the timber harvesting landbase.
Data from HWP’s permanent sample plots will be used to measure growth and succession.

1.2.1 Growth Rate on the FMA Landbase

To develop an unbiased estimate of the actual growth occurring on the HWP FMA area, a grid of permanent
sample plots (PSPs) has been established. Comparison of the average permanent sample plot (PSP) rate of
growth over the active landbase results in an overall unbiased estimate of volume per hectare for the
forested landbase. It gives an estimate of annual growth and the total growing stock and provides a useful
comparison to the annual allowable cut.

At the forest level, it is useful to have a general idea of overall productivity. This estimate helps to define the
parameters within which a company operates by providing an overall validation of the yield prediction. Over time
PSP data provides estimates of growth for each yield stratum.

1.2.2 Validation of Yield Curves

The second goal of this Growth and Yield plan is to validate yield curves on the HWP FMA area and develop new
curves if necessary. Yield curves used in the current timber supply analysis for unmanaged stands were developed
using PGS plot data from the active landbase of the FMA area. Table 4 summarizes stratum areas, yields and mean
annual increment values for each yield class for coniferous and deciduous groups in unmanaged stands.

Growth & Yield Program 8
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Table 4 Productivity of Yield Classes on the Active Landbase using Unmanaged Yield Estimates

Coniferous Tree Length Deciduous Tree Length
Yield Net Area Volume Maximum MAI Total Volume  Maximum MAI Total
Class (ha) (m3/ha) MAI Culmin. MAI (m3/ha) MAI Culmin. MAI
(m*/hafyr)  Age (m?/yr) (m’/hafyr)  Age (m?/yr)
1 50,357 72.1 0.66 110 33,015 193.3 1.76 110 88,483
2 25,202 115.2 1.28 90 32,267 81.6 0.91 90 22,845
3 25,215 225.1 1.50 150 37,836 78.9 0.53 150 13,269
4 24,121 225.1 1.50 150 36,195 78.9 0.53 150 12,694
5 42,973 115.2 1.28 90 55,021 81.6 0.91 90 38,954
6 498 225.1 1.50 150 748 78.9 0.53 150 262
7 99,227 155.2 1.55 100 154,006 7.8 0.08 100 7,736
8 390,720 211.6 1.92 110 751,649 9.3 0.08 110 33,140
9 4,121 124.2 1.24 100 5,117 - - 100 -
662,434 183.1 1.67 109 1,105,854 35.7 0.33 109 217,384

1.2.3 Projected Versus Delivered Volumes

Volumes will be validated regularly to ensure that actual yields are comparable to predicted. Delivered
volume will be compared to planned volume on a block-by-block basis annually. Over time, the delivered
volume per hectare should be comparable to the predicted volume per hectare for each stratum. |If
individual strata are not giving accurate predictions, they will be checked and new curves will be developed,
as required.

A comparison of predicted and delivered volumes has been included in Appendix 20 of the 2014 DFMP
(Hinton Wood Products, 2014b). It showed that coniferous deliveries exceeded planned by 11.4% and
deciduous deliveries exceeded planned by 2.9%.

1.2.4 Managed Stand Performance

The adoption of the Reforestation Standard of Alberta (RSA) for the province has provided a mechanism to
link reforestation to growth and yield. Ongoing work in the development of regeneration models will allow
mean annual increment (MAI) to be forecast for each opening that forms part of a performance survey
sampling program. Table 5 summarizes stratum areas, yields and mean annual increment values for each yield
class for coniferous and deciduous groups in both unmanaged and managed stands. Performance of yield strata
relative to existing yield curves and timber supply assumptions will be assessed in each timber supply
qguadrant. The data collected will be used to refine reforestation models and predict the growth of managed
stands, including stands where improved seed has been deployed.

Hinton Wood Products has produced improved seed in the Controlled Parentage Program (CPP) regions as
shown in Table 6 below. Areas where improved stock is deployed will be sampled separately to assess
differences in growth and yield due to the use of improved seed.

Growth & Yield Program 9
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Table 5 Areas and Coniferous and Deciduous Volumes for Yield Strata on the HWP Landbase

Vield Net Coniferous Tree Length Deciduous Tree Length
C::ss State Area Vol. MaxMAI  Culm. Total MAI Vol. Max MAI Culm. Total MAI
(ha) (m*/ha)  (m*/ha/yr)  Age (m3/yr) (m*/ha)  (m3/ha/yr) Age (m?)
1 Regen 2,476 72.1 0.66 110 1,623 193.0 1.75 110 4,345
1 Natural 47,881 72.1 0.66 110 31,391 193.3 1.76 110 84,132
2 Regen 1,120 245.6 2.73 90 3,055 79.9 0.89 90 994
2 Natural 24,082 115.2 1.28 90 30,834 81.6 0.91 90 21,830
3 Regen 1,467 256.9 2.57 100 3,770 99.9 1.00 100 1,466
3 Natural 23,748 225.1 1.50 150 35,634 78.9 0.53 150 12,497
4 Regen 3,030 256.9 2.57 100 7,783 99.9 1.00 100 3,026
4 Natural 21,092 225.1 1.50 150 31,649 78.9 0.53 150 11,099
5 Regen 2,848 245.6 2.73 90 7,770 79.9 0.89 90 2,529
5 Natural 40,125 115.2 1.28 90 51,374 81.6 0.91 90 36,373
6 Regen 11 256.9 2.57 100 28 99.9 1.00 100 11
6 Natural 487 225.1 1.50 150 731 78.9 0.53 150 257
7 Regen 18,012 291.7 2.92 100 52,539 54.9 0.55 100 9,886
7 Natural 81,215 155.2 1.55 100 126,051 7.8 0.08 100 6,332
8 Regen 84,683 301.6 3.35 90 283,810 319 0.35 90 30,026
8 Natural 306,038 211.6 1.92 110 588,740 9.3 0.08 110 25,958
9 Regen 306 233.4 2.33 100 713 - - 100 -
9 Natural 3,816 124.2 1.24 100 4,738 - - 100 -
Total 662,434 199.4 191 106 1,262,234 40.0 0.38 106 250,759

Table 6 Controlled Parentage Program Seed Sources

Approved operational elevations (metres)

Species CPP Region Orchard codes as of May 1, 2013
Lodgepole Pine Region A WWGB801 (Presslee) 1050 -1350
Lodgepole Pine Region B2 HASOCIG303 1200-1600
Lodgepole Pine Region B1 G147 orchard 800-1200 (north of the Athabasca River Only
White Spruce Region | HASOCIG333 800-1200

WWG802 (Lanaria)or

800-1200
WWGB806 (Presslee)

Black Spruce Region L1

1.2.5 Implement a Vision for Growth and Yield in Alberta

Some changes in forest management practices are limited by policy. The Alberta government traditionally
has a low tolerance for risk, with conservative policies that are slow to change. This limits advancement in
forest management practices, such as data sharing across FMA boundaries, realizing benefits of genetic gain,
and other innovations. The Vision for Growth and Yield in Alberta is a strategy aimed at coordinating the
collection and analysis of growth and yield data in a manner that provides the foundation for cost-effective
and efficient programs for both industry and government.

1.2.6 Growth Models

On the ground data collection is becoming increasingly costly as availability of qualified field personnel
decreases. Industry is placed in competition with each other to access field services. The Provincial Growth
and Yield Initiative (PGYI) will support development of the Growth and Yield Projection System (GYPSY) and
Mixedwood Growth Model (MGM) models by providing a dataset that covers the range of Natural Sub-
regions and stand types in the Province in a consistent format. PGYI marks a new era of data sharing and
collaboration, as all FMA-holders in the province are participating. Hinton Wood Products has participated
with other West Fraser divisions in the development of PGYl. HWP will continue this cooperation by
participating in FGrOW projects.

Growth & Yield Program 10
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Forest management in Alberta is relying on increasing use of growth models. The GYPSY model is already an
integral part the Reforestation Standard of Alberta. As the proportion of the landbase occupied by post-
harvest stands increases, there is an increasing need to use GYPSY and MGM for yield curve development.
However, there are known limitations to both models. One of the most pressing of these limitations is the
lack of confidence in their ability to represent managed stand growth because of the small amount of data
from post-harvest stands that have been used in model development. Their capability to model multi-
species and multi-aged stands, and intensive plantations needs to be improved. HWP will participate, through
FGrOW, in the collection and analysis of data to improve the function of GYPSY and MGM.

2. Permanent Sample Plot Program

Permanent sample plots (PSPs) are an effective means of collecting growth information for a forest. In
addition to the initial measurements and scheduled monitoring, they must be protected from disturbance by
other activities that may affect the rates of growth of the plot trees until such time as they are harvested.
The HWP PGS Manual will be used to guide PSP measurements and is found in Appendix B.

The Provincial Growth and Yield Initiative (PGYI), to which all FMA holders in Alberta are signatories, is now
up and running. The objective of the PGYI is to collectively obtain data on tree growth through repeated
measurements of PSPs to develop, calibrate & validate growth models for FMP yield curve development.
FGrOW has published a guideline for minimum standards for PGYI PSP plot establishment and measurement.
The protocol described in the HWP PGS manual meets the minimum requirements contained in the PGYI
protocol. HWP’s PGYI plot commitments are shown in Table 7.

HWP will continue to maintain PSPs that have not been disturbed and are not part of the PGYI plot list,
however there is currently no plan to re-measure these plots.

Table 7 PGYl Commitments

Natural Managed

Strata Target Allocated Target Allocated

Pl 26 26 31 31
Sw 14 14 23 23
PIMx 21 21

HwPI - - 9 9
PIHW - - 17 17
SwMx 6 6

HwSw - - 8 8
SwHw = = 7 7
Sb 6 6 2 2
Hardwood 2 2 3 3
Total 75 75 100 100

Growth & Yield Program 11
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HWP has reviewed the 175 candidate plots selected by FGrOW for inclusion in the PGYI program. FGrOW selected
75 fire origin (natural) and 100 regenerating (managed) plots on the Hinton Wood Products FMA. Plots that were
not suitable for re-measurement due to damage by industrial development or other factors were substituted with
the next available plot within the same yield strata and age class (if possible). These plots have been placed on a re-
measurement schedule, with the next measurements to occur in 2017. The regenerating plots will be re-measured
on a five year interval while the fire origin plots will be re-measured on a ten year interval. A summary of the re-
measurement schedule including the historical measurements completed under the 1998 FMP is shown in Figure 3
with a complete list in Appendix A.

Figure 3 HWP PSP Measurement Schedule Summary
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3. Yield Monitoring Program

3.1 Monitoring and Reporting

Monitoring of a growth and yield program is a broad-level check that takes place over an extended period of
time. Long term monitoring at the forest level will involve confirmation that the assumptions used in timber
supply modeling are appropriate. Data collected from managed stands through permanent and temporary
sample plots will provide volume information to confirm the validity of minimum harvest ages, clear cut
eligibility and regenerated stand density assumptions. Should the data collected show that the assumptions
used are not appropriate, they will be changed in the next Forest Management Plan.

3.1.1 Implementation and Maintenance

Although forest inventories, yield curve development and timber supply analyses are completed only
periodically, maintenance of an effective growth and vyield program requires ongoing work. Effective
implementation and maintenance of this program by HWP will be required over time to ensure that data are
collected and that models are updated. Implementation will be guided by developments in the work being
completed under the Vision for Growth and Yield in Alberta.

Establishment and performance survey data will be collected for HWP cutblocks as current policy requires.
The data will be used to the fullest extent possible to monitor and quantify growth and yield of the
regenerating forest.

3.1.2 Reporting

A reporting framework is currently in place for HWP to provide information on the company’s activities to
Alberta Agriculture and Forestry (AAF). Every five years, a Stewardship Report is prepared that assesses the
company’s performance relative to DFMP targets. It is intended that progress in implementation of the
Growth and Yield Program will be included in the existing reports in order to keep relevant information
consolidated. When a detailed study or review is completed, results will be submitted separately with an
overview included in the Stewardship Report.

As the HWP FMA area is one landbase, it is essential that silvicultural operations conducted by other parties
be consistent with the approved HWP Detailed Forest Management Plan, the HWP Timber Harvest Planning
and Operating Ground Rules and the Reforestation Standard of Alberta (RSA). Ongoing cooperation of all
parties and regular review by HWP and AAF staff will help to ensure that this growth and yield plan provides
timely, useful information for management of the Hinton Wood Products Forest Management Agreement
area.
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3.2 Temporary Sample Plot & Pseudo-Permanent Sample Plot Programs

HWP will initiate a Temporary Sample Plot (TSP) program and a pseudo-Permanent Sample Plot (pPSP) program at
different stages of the Forest Management Plan (FMP) implementation to address different information needs.
The following plot sampling programs are planned for the next ten years:

e Realized Gain Trials —improved stock monitoring (mixed TSP/PSP program)

e Monitor regenerating (managed) yields developed from RSA data for the 2014 FMP (pPSP program)

e Collect data for regenerating (managed) yield curve development for the 2026 FMP (mixed TSP/

pPSP/PSP program)

e Collect data for natural (unmanaged) vield curve development for the 2026 FMP (mixed TSP/PSP

program)

Table 8 and Figure 4 show the planned plot measurement timing for the various programs associated with the
Growth and Yield Plan, as well as the timing of the AVI update for the 2026 FMP.

Table 8 HWP Plot Measurement Schedule 2017-2026

Managed Stand Plots

Natural Stand Plots

Program Years TSP pPSP PSP TSP PSP
PGYI 2017-2019 100

PGYI 2017-2021 75
RGT ('mlf’ﬂr;’:igrsi:;k 2017-2025  TBD TBD

RSA Managed Stand Monitoring  2018-2025 320

AVI Capture 2020-2023 N/A N/A N/A N/A N/A
PGYI 2022-2024 100

Next FMP Yield Estimation 2023 70 645
Growth & Yield Program 14
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Figure 4 HWP TSP Measurement Schedule Summary
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3.2.1 Realized Gain Trials

HWP is a participant in the TIA Realized Gain Trials (RGT) program. Beginning in 2017, we will be installing and
measuring paired plots in regenerating stands with planted improved stock, as well as a control planted with wild
stock. A portion of the paired plots will be sampled with TSPs. This program is described further in section
3.3 below.

3.2.2 Monitoring regenerating (managed) yields

HWP will need to validate the yield assumptions for regenerating cut blocks that have been surveyed under the
Reforestation Standard of Alberta (RSA). The yields for these stands in this FMP were estimated using data
from RSA surveys completed at performance age, in areas surveyed between 2009 and 2012.

HWP plans to sample the regenerating (managed) stands to gather data in addition to the available RSA
survey data for developing yield curves for the next FMP.

Developing yield relationships for managed stands will involve the following steps:
e Collection of psuedo-PSP data from the active landbase within FMU E14
e Compilation of the data for use in GYPSY
e Compilation of the data to be used in calculation of age adjustment factors

e Yield projection
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Data Collection

HWP plans to establish psuedo-PSPs (pPSPs) beginning in 2018 to collect information for use in validation of
the managed stand yield curves. The managed stand yield curves used in the 2014 HWP Forest Management
Plan were based on RSA performance surveys completed between 2009 and 2012 (4 years of surveys). These
stands will be between 20 and 23 years old at the time of the first measurement in 2018. They will be re-
measured on a five year frequency until they reach an age where they no longer need to be monitored
(assumed to be approximately 35 years in this plan). Older plots will need to be retired to allow for younger
managed stands to be added periodically to the measurement schedule. The next set of manged stands with
completed RSA performance surveys between 2013 and 2017 (5 years of surveys) will have psuedo-PSPs
established in 2021 and will also be re-measured on a five year frequency. The full measurement plan for
this FMP is summarized in Table 12 below and described in detail in Appendix C — Pseudo-Permanent Sample
Plot Measurement Schedule.

The population to be sampled will consist of the blocks that had RSA performance surveys completed over a
range of years (i.e. 2009-2012) for each strata sampled, and are in the active landbase for the 2014 HWP
Forest Management Plan. These areas will be stratified by RSA Base 10 Yield Strata, Natural Sub-region
group (UF/SA, LF) and RSA performance survey density Class (LM, H, D). Plot locations will be randomly
chosen from a 500m spatial point grid overlaid across the surveyed block area that makes up the sampling
population within the active landbase. Trees will be cabled and/or tagged to ensure that they can be located
at the next measurement. As the mixed wood stands do no contribute significant area in the 2009-2012 RSA
performance survey population that the managed stand yield curves were based on (shown in Table 9
below), the majority of plots will be deployed in the white spruce (Sw) and lodgepole pine (Pl) stratas to
strengthen the data available for use in monitoring these managed yield curves. RSA performance survey
data available between 2013 and 2016 shows a similar proportion of area within the yield strata groups
(shown in Table 10 below). The combined strata areas for the 2009-2016 RSA performance survey population
are shown in Table 11 below. The area summary by yield strata for each timber year within the post 1991
block population up to the 2011 timber year is also shown in Table 13 below for reference.

Some of the strata do not have significant area within the active landbase and therefore have smaller sample
sizes. The following strata will be grouped as a result:

e Hw/Pl & PI/Hw
e HwSw, SWHw & SbHw

Black spruce will not be sampled because a natural yield curve (based on a reduction of the Sw natural yield)
was used for black spruce in the 2014 FMP Timber Supply Analysis.

These psuedo-PSPs will use a circular 200m? main tree plot, 50m? sapling plot and 10m? regeneration plot
design. Tree measurements will follow the Provincial Growth and Yield Initiative (PGYI) guidelines for PSPs.
Tagging limits for these plots will be as follows:

e Regeneration plot: trees must be > 0.3m height and < 1.3m height
e Sapling plot: trees must be > 1.3m height and = 5.0cm DBH
e Tree plot: trees must be > 5.1cm DBH

A manual for this sampling program will be developed and submitted to Alberta Agriculture and Forestry for
approval prior to commencing these plot measurements (expected to begin in early 2018).
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Table 9 RSA Performance Survey Area Population (2009-2012 Surveys) and Plot Allocation Summary

RSA Survey Area Population (2009-2012 Performance Surveys)

Active Land Base

Plot Measurements 2016-2025

Annual
Area % of Average # of Plots Per  Total # % of
Yield Class Grouping (Hectares) Area (4 Years) Measurement of Plots Total
HwSw/SwHw/SbHwW 1,004.78 3.5% 251.20 5 20 6.3%
HwPI/PIHw 575.04 2.0% 143.76 5 20 6.3%
Sw 5,444.10 19.2% 1,361.03 25 100 31.3%
PI 21,330.43 75.2% 5,332.61 45 180 56.3%
Total 28,354.35 100.0% 7,088.59 80 320 100.0%

Table 10 RSA Performance Survey Area Population (2013-2016 Surveys)

RSA Survey Area Population (2013-2016 Performance Surveys)

Active Land Base

Annual

Area % of Average

Yield Class Grouping (Hectares) Area (4 Years)
HwSw/SwHw/SbHwW 825.33 2.9% 206.33
HwPI/PIHw 621.11 2.2% 155.28
Sw 4,791.46 16.7% 1,197.87
PI 22,433.85 78.2% 5,608.46
Total 28,671.75 100.0% 7,167.94

Table 11 RSA Performance Survey Area Population (2009-2016 Surveys)

RSA Survey Area Population (2009-2016 Performance Surveys)

Active Land Base

Annual

Area % of Average

Yield Class Grouping (Hectares) Area (8 Years)
HwSw/SwHw/SbHw 1,830.11 3.2% 228.76
HwPI/PIHw 1,196.15 2.1% 149.52
Sw 10,235.56 17.9% 1,279.45
Pl 43,764.28 76.7% 5,470.54
Total 57,026.10 100.0% 7,128.26
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Table 12 Managed Stand Yield Monitoring Plot Measurement Summary

# of Plots by Measurement Year

Yield Class Grouping 2018 2021 2023 2025 Strata Totals
HwSw/SwHw/SbHw 5 5 5 5 20
HwPI/PIHW 5 5 5 5 20
Sw 25 25 25 25 100
Pl 45 45 45 45 180
Totals 80 80 80 80 320

Data Compilation

The plot data will be compiled to provide input to GYPSY as “seed” values for each species group (PI/Lt,
Sw/Se/Fa/Fb, and Aw/Pb/Bw). The compiled values for GYPSY input include:

e Top height (measured)

e DBH age of Top height trees
e Total age (predicted)

e Site index (predicted)

e Total stems (measured)

e Basal area (measured)

e Stand age (predicted)

Age Adjustment Factors

A stand age value is required for the GYPSY projections. Up to four ages are collected in the sampling
process. The maximum of the pine, white spruce, black spruce and deciduous calculated total age is used to
set the stand age.

The measured age used in the GYPSY projection can differ from the inventory (AVI) age. To account for this,
an adjustment value for each strata grouping will be calculated. The difference between the stand age and
the calculated AVI age will be determined for each plot. These will be averaged by yield class group to
provide a yield curve adjustment to ensure the stratum yield projections are applicable to the inventory.

Yield Projections

A GYPSY yield projection will be completed for each plot. The sample plots will be allocated to ensure an
even distribution across natural sub-regions, which may result in a bias. To account for this, an area
weighted average yield will be calculated for each stratum. The weighting for each yield class/natural sub-
region combination will be based on its contribution to the active landbase.
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Table 13 Areas by Yield Strata for HWP Post 1991 blocks

Yield Strata| 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Sum
1-AW - - - - - - - - - - - - - - - - - - - - - -
2 -HW/PL 62.77 - 24.53 30.51 13.25 20.78 - 20.07 74.33 66.96 55.78 72.75 123.92 129.89 52.68 55.58 12.68 23.68 95.78 89.83 93.75 1,119.54
3 -HW/SW - 3.31 69.15 51.59 171.32 2.67 29.41 41.98 93.23 42.47 241.11 131.45 168.98 151.05 148.79 15.45 14.39 60.85 2.82 8.39 18.99 1,467.39
4 -SW/HW 37.44 90.32 21.04 197.54  322.27 170.75 79.33 44.22 38.78 146.84 711.92 198.17  485.65 145.90 146.06 29.74 94.28 - 21.91 22.00 25.44 3,029.62
5-PL/HW 23.78 71.11 17.52 63.06 139.65 98.55 82.73 42.22 187.20 33446  226.40 253.35 265.52 284.69 126.40 68.41 14.87 49.22 65.74 132.28 300.66 2,847.83
6 - SB/HW - - - - 5.61 5.18 - - - - - - - - - - - - - - - 10.79
7-SW 619.97 780.50 1,497.99 1,756.21 816.70 1,132.34 823.39 1,508.91 1,204.00 1,403.30 876.30 1,068.39 1,072.09 989.41 949.56  552.10 595.77 104.41 81.53 133.98 45.01| 18,011.88
8-PL 3,271.55 3,943.34 3,570.83 4,820.20 3,078.67 4,956.30 3,757.65 4,142.19 5,605.85 4,160.02 5,479.77 5,302.88 5,744.42 4,912.30 5,533.86 3,190.83 2,329.46 2,079.54 2,303.00 2,769.91 3,730.35| 84,682.91
9-SB - - - - - - - - - - - - - - - - - - - - - -
Sum 4,015.51 4,888.57 5,201.07 6,919.11 4,547.47 6,386.57 4,772.52 5,799.59 7,203.41 6,154.05 7,591.28 7,026.98 7,860.58 6,613.25 6,957.36 3,912.11 3,061.44 2,317.69 2,570.80 3,156.40 4,214.21|111,169.97
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3.2.3 Natural and regenerating yield relationships for yield curve development for the 2026
FMP

HWP will also need to collect information for the purpose of developing yield curves for the next FMP.

A new AVI will be developed beginning with aerial photography acquisition in 2020. The new AVI delineation
and attritribute capture is expected to take up to three years and will be completed between 2021 and 2023.
HWP will complete a new landbase dataset in 2023 following the completion of the AVI.

TSPs will be established in 2023 to gather the information needed for yield estimation for the 2026 FMP.
TSPs will be allocated to strata based on the new landbase to achieve the desired number of plots are in each
strata as defined in the new AVI. Other data already available by 2023 will also be used for yield estimation,
including PGYI PSP measurements for managed and natural stands, RSA performance survey data, and the
psuedo-PSP measurements collected for monitoring managed stands.

All TSPs will be designed and measured following the protocol described in the Hinton Wood Products
Temporary Sample Plot Program manual which is included in Appendix D — Hinton Wood Products Temporary
Sample Plot Program Manual. The data collection and yield projections will be handled using the same process
as described in Section 3.2.2 above with the exception of plot allocation and yield strata grouping. HWP
proposes the following plot allocations (shown in Table 14 and Table 15 below) for this sampling program.

HWP plans to use PGYlI managed PSPs to substitute for 100 of the planned 410 TSPs for the regenerating
(managed) stand yield estimation (shown in Table 14 below). HWP plans to have completed measurements
on 240 pseudo-PSPs by 2023 for the purpose of monitoring yield estimates for managed stands and these
plots will also be used as substitute plots. The full measurement plan for the pseudo-PSPs is summarized in
Table 12 above and described in detail in Appendix C — Pseudo-Permanent Sample Plot Measurement Schedule.

Table 14 2026 FMP Yield Curve Development Projected TSP Plot Allocation (Managed Stands)

Active Land Base Plots

Yield Class Yield Class Grouping Plots % total
1 Aw Use Natural Deciduous - 0.0%
2 HwPI 2,5 45 11.0%
3 HwSw 3,4,6 40 9.8%
4  SwHw 3,4,6 40 9.8%
5 PIHwW 2,5 45 11.0%
6 SbHw 3,4,6 10 2.4%
7 Sw 7 90 22.0%
8 Pl 8 140 34.1%
9 Sb Use Natural Sw with reduction - 0.0%

Total 410 100.0%
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HWP also plans to use PGYl unmanaged PSPs to substitute for 75 of the planned 720 TSPs (shown in Table 15
below) for the natural (unmanaged) yield estimation.

Table 15 2026 FMP Yield Curve Development Projected TSP Plot Allocation (Unmanaged Stands)

Active Land Base Plots

Yield Class Yield Class Grouping Plots % total
1 Aw 1 90 12.5%
2 HwPI 2 90 12.5%
3 HwSw 3 90 12.5%
4  SwHw 4,6 45 6.3%
5 PlHw 5 90 12.5%
6 SbHw 4,6 45 6.3%
7 Sw 7 90 12.5%
8 Pl 8 180  25.0%
9 Sb - - 0.0%

Total 720 100.0%

Final yield strata grouping and plot allocation within each strata will be determined after the new AVI is
available and the new landbase is completed.
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3.3 Monitoring Growth of Improved Stock

Hinton Wood Products intends to incorporate improved stock gain assumptions in the next Forest
Management Plan. To support these gain assumptions, a robust sampling program will be required.

Hinton Wood Products is a project supporter and participant in the FRIAA project “Establishment of Realized
Gain Trials - Conifer”. This project is part of FGrOW'’s Tree Improvement Alberta (TIA) program.

To that effect we are proposing to select 10 sites in 2016 for establishment in 2017. There will be a minimum
of 6 paired TSPs and 4 paired PSPs established as per the project protocol. Operational deployment of
improved material started in 2009 on the Hinton FMA. We anticipate that the RSA “Tree Improvement
Specific Strata” openings will be eligible for performance survey beginning in 2020-2022.

We will be monitoring performance of the regenerated stands by strata and comparing their projections
against assumptions made to Tree Improvement regenerated yield curves as RSA surveys become available.
These surveys will be based on the Reforestation Standard of Alberta Section 8.4.3.3.1 Enhanced Forest
Management RSA strata assignment definition curve assignment of:

e  Minimum 2 ha polygon size
e Atleast 50% was bare ground planted
e At least 70% of planted seedlings were planted with improved stock.

HWP recognizes that the data provided by the current scope of the TIA Realized Gain Trials (RGT) program
will not be sufficient to validate the gains projected for improved stock. HWP commits to working with
Alberta Agriculture and Forestry to develop reasonable targets for monitoring the growth of Improved Stock
on the Hinton FMA.
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Appendix A — Permanent Sample Plot Re-measurement Schedule
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PSP Re-measurement Schedule

Plotid Measurement Measurement Type Plot Type Last Measurement
Year Date
1010313 2017 Re-measurement Regenerating 27/01/2003
1010341 2017 Re-measurement Regenerating 11/03/2003
1010342 2017 Re-measurement Regenerating 11/03/2003
1010435 2017 Re-measurement Regenerating 30/01/2003
1010672 2017 Re-measurement Regenerating 11/03/2003
1010738 2017 Re-measurement Regenerating 13/03/2003
1010797 2017 Re-measurement Regenerating 27/03/2008
1010799 2017 Re-measurement Regenerating 11/02/2002
1021002 2017 Re-measurement Fire Origin 01/02/1991
1021005 2017 Re-measurement Fire Origin 01/02/1991
1021013 2017 Re-measurement Fire Origin 01/04/1991
1067008 2017 Re-measurement Regenerating 01/01/1993
1067009 2017 Re-measurement Regenerating 01/01/1993
2010131 2017 Re-measurement Fire Origin 21/09/2004
2010134 2017 Re-measurement Fire Origin 01/01/1989
2010209 2017 Re-measurement Regenerating 08/03/2001
2010219 2017 Re-measurement Regenerating 15/03/2003
2010220 2017 Re-measurement Regenerating 15/03/2003
2010242 2017 Re-measurement Fire Origin 01/03/1989
2010252 2017 Re-measurement Fire Origin 01/02/1989
2010347 2017 Re-measurement Regenerating 04/02/2006
2010350 2017 Re-measurement Regenerating 06/03/2003
2010390 2017 Re-measurement Regenerating 26/03/2003
2010426 2017 Re-measurement Fire Origin 01/01/1989
2010458 2017 Re-measurement Regenerating 10/03/2003
2010471 2017 Re-measurement Regenerating 04/04/2003
2010472 2017 Re-measurement Regenerating 05/04/2003
2010473 2017 Re-measurement Regenerating 04/04/2003
2010475 2017 Re-measurement Regenerating 04/02/2006
2010478 2017 Re-measurement Regenerating 19/04/2007
2010654 2017 Re-measurement Regenerating 20/04/2003
2050008 2017 Re-measurement Fire Origin 01/08/1990
3010053 2017 Re-measurement Fire Origin 01/09/1988
3010147 2017 Re-measurement Regenerating 20/02/2002
3010554 2017 Re-measurement Regenerating 05/02/2002
3021031 2017 Re-measurement Fire Origin 01/08/1991
3030029 2017 Re-measurement Fire Origin 01/01/1991
3030030 2017 Re-measurement Fire Origin 01/01/1989
4010173 2017 Re-measurement Regenerating 16/03/2003
4010189 2017 Re-measurement Regenerating 01/04/2003
4010288 2017 Re-measurement Regenerating 23/03/2003
4010310 2017 Re-measurement Regenerating 02/12/2003
4010311 2017 Re-measurement Regenerating 03/12/2003
4010339 2017 Re-measurement Regenerating 11/02/2002
4010451 2017 Re-measurement Regenerating 12/03/2001
4010454 2017 Re-measurement Regenerating 11/04/2008
4010460 2017 Re-measurement Regenerating 16/03/2003
4010924 2017 Re-measurement Regenerating 25/02/2003
5021021 2017 Re-measurement Fire Origin 01/01/1991
5021028 2017 Re-measurement Fire Origin 01/04/1991
1010437 2018 Re-measurement Regenerating 28/02/2006
1010443 2018 Re-measurement Fire Origin 01/12/1994
1010444 2018 Re-measurement Fire Origin 01/01/1995
1010532 2018 Re-measurement Regenerating 12/12/2005
1010536 2018 Re-measurement Regenerating 24/11/2005
1010614 2018 Re-measurement Regenerating 24/02/2006
1010633 2018 Re-measurement Fire Origin 01/02/1995
1010689 2018 Re-measurement Regenerating 13/03/2006
1010740 2018 Re-measurement Regenerating 08/02/2006
1010741 2018 Re-measurement Regenerating 14/02/2006
1010809 2018 Re-measurement Regenerating 09/01/2006
1010955 2018 Re-measurement Regenerating 17/01/2006
1010985 2018 Re-measurement Fire Origin 01/01/1995
2010068 2018 Re-measurement Regenerating 29/11/2005
2010093 2018 Re-measurement Regenerating 06/01/2006
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2010267 2018 Re-measurement Regenerating 29/03/2007
2010273 2018 Re-measurement Regenerating 07/02/2006
2010276 2018 Re-measurement Regenerating 06/02/2006
2010277 2018 Re-measurement Regenerating 06/02/2006
2010346 2018 Re-measurement Regenerating 01/02/2006
2010362 2018 Re-measurement Regenerating 04/02/2006
2010566 2018 Re-measurement Fire Origin 01/03/1996
3010374 2018 Re-measurement Regenerating 09/12/2005
3010485 2018 Re-measurement Regenerating 07/12/2005
4010126 2018 Re-measurement Regenerating 11/01/2006
4010130 2018 Re-measurement Regenerating 01/12/2005
4010168 2018 Re-measurement Regenerating 18/01/2006
4010225 2018 Re-measurement Regenerating 21/01/2006
4010273 2018 Re-measurement Fire Origin 01/01/1991
4010325 2018 Re-measurement Regenerating 12/01/2006
4010377 2018 Re-measurement Regenerating 20/01/2006
4010383 2018 Re-measurement Regenerating 17/01/2006
4010384 2018 Re-measurement Regenerating 17/01/2006
4010437 2018 Re-measurement Regenerating 23/01/2006
4010521 2018 Re-measurement Fire Origin 01/12/1993
4010560 2018 Re-measurement Fire Origin 04/04/2007
4010562 2018 Re-measurement Fire Origin 30/11/1993
4010570 2018 Re-measurement Fire Origin 24/01/2007
4010757 2018 Re-measurement Fire Origin 01/02/1995
4010796 2018 Re-measurement Fire Origin 24/11/1993
4010802 2018 Re-measurement Fire Origin 01/03/1995
4010953 2018 Re-measurement Regenerating 24/01/2007
4040040 2018 Re-measurement Fire Origin 01/09/1992
4040055 2018 Re-measurement Fire Origin 01/09/1992
5010249 2018 Re-measurement Regenerating 25/01/2006
5010269 2018 Re-measurement Regenerating 17/01/2003
5010358 2018 Re-measurement Regenerating 24/01/2006
5010486 2018 Re-measurement Regenerating 09/02/2006
5010497 2018 Re-measurement Regenerating 16/02/2006
5010498 2018 Re-measurement Regenerating 14/02/2006
1010322 2019 Re-measurement Regenerating 25/01/2007
1010697 2019 Re-measurement Fire Origin 01/03/1995
1010761 2019 Re-measurement Fire Origin 01/03/1995
1010857 2019 Re-measurement Regenerating 14/04/2008
1010859 2019 Re-measurement Regenerating 10/04/2008
1010861 2019 Re-measurement Regenerating 21/02/2006
1010862 2019 Re-measurement Regenerating 20/02/2006
1010921 2019 Re-measurement Regenerating 22/02/2006
2010136 2019 Re-measurement Fire Origin 01/02/1999
2010177 2019 Re-measurement Fire Origin 15/10/2000
2010205 2019 Re-measurement Fire Origin 15/09/2000
2010206 2019 Re-measurement Fire Origin 03/10/2000
2010208 2019 Re-measurement Fire Origin 15/09/2000
2010290 2019 Re-measurement Fire Origin 01/10/1999
2010354 2019 Re-measurement Regenerating 04/03/2008
2010366 2019 Re-measurement Fire Origin 01/01/1998
2010391 2019 Re-measurement Regenerating 10/04/2008
2010397 2019 Re-measurement Regenerating 31/01/2006
2010399 2019 Re-measurement Regenerating 04/04/2008
2010403 2019 Re-measurement Regenerating 02/02/2006
2010405 2019 Re-measurement Regenerating 03/02/2006
2010455 2019 Re-measurement Fire Origin 21/02/2001
2010467 2019 Re-measurement Regenerating 23/04/2008
3010016 2019 Re-measurement Fire Origin 01/02/1996
3010111 2019 Re-measurement Fire Origin 01/12/1998
3010139 2019 Re-measurement Fire Origin 01/09/1999
3010397 2019 Re-measurement Regenerating 12/03/2008
3010409 2019 Re-measurement Regenerating 22/01/2008
3010411 2019 Re-measurement Regenerating 21/01/2008
3010510 2019 Re-measurement Regenerating 27/02/2007
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3010531 2019 Re-measurement Fire Origin 01/02/1996
4010201 2019 Re-measurement Regenerating 25/01/2008
4010244 2019 Re-measurement Fire Origin 01/01/1996
4010259 2019 Re-measurement Regenerating 31/01/2008
4010284 2019 Re-measurement Regenerating 20/03/2008
4010500 2019 Re-measurement Regenerating 24/03/2008
4010501 2019 Re-measurement Regenerating 25/03/2008
4010503 2019 Re-measurement Regenerating 24/03/2008
4010507 2019 Re-measurement Regenerating 06/03/2008
4010511 2019 Re-measurement Regenerating 19/01/2007
4010678 2019 Re-measurement Regenerating 12/03/2008
5010366 2019 Re-measurement Regenerating 14/02/2008
5010473 2019 Re-measurement Regenerating 26/03/2008
5010480 2019 Re-measurement Regenerating 06/02/2008
5010482 2019 Re-measurement Regenerating 11/02/2008
4010338 2020 Re-measurement Fire Origin 01/02/1999
4010472 2020 Re-measurement Fire Origin 29/03/2001
4010474 2020 Re-measurement Fire Origin 26/03/2001
4010476 2020 Re-measurement Fire Origin 23/02/2000
4010519 2020 Re-measurement Fire Origin 13/04/2001
4010526 2020 Re-measurement Fire Origin 21/02/2001
4010685 2020 Re-measurement Fire Origin 30/03/2001
5010052 2020 Re-measurement Fire Origin 01/01/1999
5010063 2020 Re-measurement Fire Origin 13/11/2001
5010162 2020 Re-measurement Fire Origin 04/02/2000
5010163 2020 Re-measurement Fire Origin 01/11/1998
5010345 2020 Re-measurement Fire Origin 01/02/1999
5010380 2020 Re-measurement Fire Origin 06/03/2001
5010381 2020 Re-measurement Fire Origin 14/03/2001
5010589 2020 Re-measurement Fire Origin 15/04/2001
1010011 2021 Re-measurement Fire Origin 26/02/2004
1010130 2021 Re-measurement Fire Origin 11/03/2007
1010734 2021 Re-measurement Fire Origin 16/03/2004
1010735 2021 Re-measurement Fire Origin 07/03/2007
2010245 2021 Re-measurement Fire Origin 06/04/2004
2010611 2021 Re-measurement Fire Origin 06/10/2004
3010003 2021 Re-measurement Fire Origin 02/04/2004
3010493 2021 Re-measurement Fire Origin 12/03/2003
4010112 2021 Re-measurement Fire Origin 16/04/2007
4010396 2021 Re-measurement Fire Origin 13/02/2007
5010023 2021 Re-measurement Fire Origin 30/01/2002
5010024 2021 Re-measurement Fire Origin 31/01/2002
5010096 2021 Re-measurement Fire Origin 26/11/2002
5010245 2021 Re-measurement Fire Origin 09/02/2007
5010459 2021 Re-measurement Fire Origin 01/11/2002
1010313 2022 Re-measurement Regenerating 2017
1010341 2022 Re-measurement Regenerating 2017
1010342 2022 Re-measurement Regenerating 2017
1010435 2022 Re-measurement Regenerating 2017
1010672 2022 Re-measurement Regenerating 2017
1010738 2022 Re-measurement Regenerating 2017
1010797 2022 Re-measurement Regenerating 2017
1010799 2022 Re-measurement Regenerating 2017
1067008 2022 Re-measurement Regenerating 2017
1067009 2022 Re-measurement Regenerating 2017
2010209 2022 Re-measurement Regenerating 2017
2010219 2022 Re-measurement Regenerating 2017
2010220 2022 Re-measurement Regenerating 2017
2010347 2022 Re-measurement Regenerating 2017
2010350 2022 Re-measurement Regenerating 2017
2010390 2022 Re-measurement Regenerating 2017
2010458 2022 Re-measurement Regenerating 2017
2010471 2022 Re-measurement Regenerating 2017
2010472 2022 Re-measurement Regenerating 2017
2010473 2022 Re-measurement Regenerating 2017
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2010475 2022 Re-measurement Regenerating 2017
2010478 2022 Re-measurement Regenerating 2017
2010654 2022 Re-measurement Regenerating 2017
3010147 2022 Re-measurement Regenerating 2017
3010554 2022 Re-measurement Regenerating 2017
4010173 2022 Re-measurement Regenerating 2017
4010189 2022 Re-measurement Regenerating 2017
4010288 2022 Re-measurement Regenerating 2017
4010310 2022 Re-measurement Regenerating 2017
4010311 2022 Re-measurement Regenerating 2017
4010339 2022 Re-measurement Regenerating 2017
4010451 2022 Re-measurement Regenerating 2017
4010454 2022 Re-measurement Regenerating 2017
4010460 2022 Re-measurement Regenerating 2017
4010924 2022 Re-measurement Regenerating 2017
1010437 2023 Re-measurement Regenerating 2018
1010532 2023 Re-measurement Regenerating 2018
1010536 2023 Re-measurement Regenerating 2018
1010614 2023 Re-measurement Regenerating 2018
1010689 2023 Re-measurement Regenerating 2018
1010740 2023 Re-measurement Regenerating 2018
1010741 2023 Re-measurement Regenerating 2018
1010809 2023 Re-measurement Regenerating 2018
1010955 2023 Re-measurement Regenerating 2018
2010068 2023 Re-measurement Regenerating 2018
2010093 2023 Re-measurement Regenerating 2018
2010267 2023 Re-measurement Regenerating 2018
2010273 2023 Re-measurement Regenerating 2018
2010276 2023 Re-measurement Regenerating 2018
2010277 2023 Re-measurement Regenerating 2018
2010346 2023 Re-measurement Regenerating 2018
2010362 2023 Re-measurement Regenerating 2018
3010374 2023 Re-measurement Regenerating 2018
3010485 2023 Re-measurement Regenerating 2018
4010126 2023 Re-measurement Regenerating 2018
4010130 2023 Re-measurement Regenerating 2018
4010168 2023 Re-measurement Regenerating 2018
4010225 2023 Re-measurement Regenerating 2018
4010325 2023 Re-measurement Regenerating 2018
4010377 2023 Re-measurement Regenerating 2018
4010383 2023 Re-measurement Regenerating 2018
4010384 2023 Re-measurement Regenerating 2018
4010437 2023 Re-measurement Regenerating 2018
4010953 2023 Re-measurement Regenerating 2018
5010249 2023 Re-measurement Regenerating 2018
5010269 2023 Re-measurement Regenerating 2018
5010358 2023 Re-measurement Regenerating 2018
5010486 2023 Re-measurement Regenerating 2018
5010497 2023 Re-measurement Regenerating 2018
5010498 2023 Re-measurement Regenerating 2018
1010322 2024 Re-measurement Regenerating 2019
1010857 2024 Re-measurement Regenerating 2019
1010859 2024 Re-measurement Regenerating 2019
1010861 2024 Re-measurement Regenerating 2019
1010862 2024 Re-measurement Regenerating 2019
1010921 2024 Re-measurement Regenerating 2019
2010354 2024 Re-measurement Regenerating 2019
2010391 2024 Re-measurement Regenerating 2019
2010397 2024 Re-measurement Regenerating 2019
2010399 2024 Re-measurement Regenerating 2019
2010403 2024 Re-measurement Regenerating 2019
2010405 2024 Re-measurement Regenerating 2019
2010467 2024 Re-measurement Regenerating 2019
3010397 2024 Re-measurement Regenerating 2019
3010409 2024 Re-measurement Regenerating 2019
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3010411 2024 Re-measurement Regenerating 2019
3010510 2024 Re-measurement Regenerating 2019
4010201 2024 Re-measurement Regenerating 2019
4010259 2024 Re-measurement Regenerating 2019
4010284 2024 Re-measurement Regenerating 2019
4010500 2024 Re-measurement Regenerating 2019
4010501 2024 Re-measurement Regenerating 2019
4010503 2024 Re-measurement Regenerating 2019
4010507 2024 Re-measurement Regenerating 2019
4010511 2024 Re-measurement Regenerating 2019
4010678 2024 Re-measurement Regenerating 2019
5010366 2024 Re-measurement Regenerating 2019
5010473 2024 Re-measurement Regenerating 2019
5010480 2024 Re-measurement Regenerating 2019
5010482 2024 Re-measurement Regenerating 2019
1010313 2027 Re-measurement Regenerating 2022
1010341 2027 Re-measurement Regenerating 2022
1010342 2027 Re-measurement Regenerating 2022
1010435 2027 Re-measurement Regenerating 2022
1010672 2027 Re-measurement Regenerating 2022
1010738 2027 Re-measurement Regenerating 2022
1010797 2027 Re-measurement Regenerating 2022
1010799 2027 Re-measurement Regenerating 2022
1021002 2027 Re-measurement Fire Origin 2017
1021005 2027 Re-measurement Fire Origin 2017
1021013 2027 Re-measurement Fire Origin 2017
1067008 2027 Re-measurement Regenerating 2022
1067009 2027 Re-measurement Regenerating 2022
2010131 2027 Re-measurement Fire Origin 2017
2010134 2027 Re-measurement Fire Origin 2017
2010209 2027 Re-measurement Regenerating 2022
2010219 2027 Re-measurement Regenerating 2022
2010220 2027 Re-measurement Regenerating 2022
2010242 2027 Re-measurement Fire Origin 2017
2010252 2027 Re-measurement Fire Origin 2017
2010347 2027 Re-measurement Regenerating 2022
2010350 2027 Re-measurement Regenerating 2022
2010390 2027 Re-measurement Regenerating 2022
2010426 2027 Re-measurement Fire Origin 2017
2010458 2027 Re-measurement Regenerating 2022
2010471 2027 Re-measurement Regenerating 2022
2010472 2027 Re-measurement Regenerating 2022
2010473 2027 Re-measurement Regenerating 2022
2010475 2027 Re-measurement Regenerating 2022
2010478 2027 Re-measurement Regenerating 2022
2010654 2027 Re-measurement Regenerating 2022
2050008 2027 Re-measurement Fire Origin 2017
3010053 2027 Re-measurement Fire Origin 2017
3010147 2027 Re-measurement Regenerating 2022
3010554 2027 Re-measurement Regenerating 2022
3021031 2027 Re-measurement Fire Origin 2017
3030029 2027 Re-measurement Fire Origin 2017
3030030 2027 Re-measurement Fire Origin 2017
4010173 2027 Re-measurement Regenerating 2022
4010189 2027 Re-measurement Regenerating 2022
4010288 2027 Re-measurement Regenerating 2022
4010310 2027 Re-measurement Regenerating 2022
4010311 2027 Re-measurement Regenerating 2022
4010339 2027 Re-measurement Regenerating 2022
4010451 2027 Re-measurement Regenerating 2022
4010454 2027 Re-measurement Regenerating 2022
4010460 2027 Re-measurement Regenerating 2022
4010924 2027 Re-measurement Regenerating 2022
5021021 2027 Re-measurement Fire Origin 2017
5021028 2027 Re-measurement Fire Origin 2017
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1010437 2028 Re-measurement Regenerating 2023
1010443 2028 Re-measurement Fire Origin 2018
1010444 2028 Re-measurement Fire Origin 2018
1010532 2028 Re-measurement Regenerating 2023
1010536 2028 Re-measurement Regenerating 2023
1010614 2028 Re-measurement Regenerating 2023
1010633 2028 Re-measurement Fire Origin 2018
1010689 2028 Re-measurement Regenerating 2023
1010740 2028 Re-measurement Regenerating 2023
1010741 2028 Re-measurement Regenerating 2023
1010809 2028 Re-measurement Regenerating 2023
1010955 2028 Re-measurement Regenerating 2023
1010985 2028 Re-measurement Fire Origin 2018
2010068 2028 Re-measurement Regenerating 2023
2010093 2028 Re-measurement Regenerating 2023
2010267 2028 Re-measurement Regenerating 2023
2010273 2028 Re-measurement Regenerating 2023
2010276 2028 Re-measurement Regenerating 2023
2010277 2028 Re-measurement Regenerating 2023
2010346 2028 Re-measurement Regenerating 2023
2010362 2028 Re-measurement Regenerating 2023
2010566 2028 Re-measurement Fire Origin 2018
3010374 2028 Re-measurement Regenerating 2023
3010485 2028 Re-measurement Regenerating 2023
4010126 2028 Re-measurement Regenerating 2023
4010130 2028 Re-measurement Regenerating 2023
4010168 2028 Re-measurement Regenerating 2023
4010225 2028 Re-measurement Regenerating 2023
4010273 2028 Re-measurement Fire Origin 2018
4010325 2028 Re-measurement Regenerating 2023
4010377 2028 Re-measurement Regenerating 2023
4010383 2028 Re-measurement Regenerating 2023
4010384 2028 Re-measurement Regenerating 2023
4010437 2028 Re-measurement Regenerating 2023
4010521 2028 Re-measurement Fire Origin 2018
4010560 2028 Re-measurement Fire Origin 2018
4010562 2028 Re-measurement Fire Origin 2018
4010570 2028 Re-measurement Fire Origin 2018
4010757 2028 Re-measurement Fire Origin 2018
4010796 2028 Re-measurement Fire Origin 2018
4010802 2028 Re-measurement Fire Origin 2018
4010953 2028 Re-measurement Regenerating 2023
4040040 2028 Re-measurement Fire Origin 2018
4040055 2028 Re-measurement Fire Origin 2018
5010249 2028 Re-measurement Regenerating 2023
5010269 2028 Re-measurement Regenerating 2023
5010358 2028 Re-measurement Regenerating 2023
5010486 2028 Re-measurement Regenerating 2023
5010497 2028 Re-measurement Regenerating 2023
5010498 2028 Re-measurement Regenerating 2023
1010322 2029 Re-measurement Regenerating 2024
1010697 2029 Re-measurement Fire Origin 2019
1010761 2029 Re-measurement Fire Origin 2019
1010857 2029 Re-measurement Regenerating 2024
1010859 2029 Re-measurement Regenerating 2024
1010861 2029 Re-measurement Regenerating 2024
1010862 2029 Re-measurement Regenerating 2024
1010921 2029 Re-measurement Regenerating 2024
2010136 2029 Re-measurement Fire Origin 2019
2010177 2029 Re-measurement Fire Origin 2019
2010205 2029 Re-measurement Fire Origin 2019
2010206 2029 Re-measurement Fire Origin 2019
2010208 2029 Re-measurement Fire Origin 2019
2010290 2029 Re-measurement Fire Origin 2019
2010354 2029 Re-measurement Regenerating 2024
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2010366 2029 Re-measurement Fire Origin 2019
2010391 2029 Re-measurement Regenerating 2024
2010397 2029 Re-measurement Regenerating 2024
2010399 2029 Re-measurement Regenerating 2024
2010403 2029 Re-measurement Regenerating 2024
2010405 2029 Re-measurement Regenerating 2024
2010455 2029 Re-measurement Fire Origin 2019
2010467 2029 Re-measurement Regenerating 2024
3010016 2029 Re-measurement Fire Origin 2019
3010111 2029 Re-measurement Fire Origin 2019
3010139 2029 Re-measurement Fire Origin 2019
3010397 2029 Re-measurement Regenerating 2024
3010409 2029 Re-measurement Regenerating 2024
3010411 2029 Re-measurement Regenerating 2024
3010510 2029 Re-measurement Regenerating 2024
3010531 2029 Re-measurement Fire Origin 2019
4010201 2029 Re-measurement Regenerating 2024
4010244 2029 Re-measurement Fire Origin 2019
4010259 2029 Re-measurement Regenerating 2024
4010284 2029 Re-measurement Regenerating 2024
4010500 2029 Re-measurement Regenerating 2024
4010501 2029 Re-measurement Regenerating 2024
4010503 2029 Re-measurement Regenerating 2024
4010507 2029 Re-measurement Regenerating 2024
4010511 2029 Re-measurement Regenerating 2024
4010678 2029 Re-measurement Regenerating 2024
5010366 2029 Re-measurement Regenerating 2024
5010473 2029 Re-measurement Regenerating 2024
5010480 2029 Re-measurement Regenerating 2024
5010482 2029 Re-measurement Regenerating 2024
4010338 2030 Re-measurement Fire Origin 2020
4010472 2030 Re-measurement Fire Origin 2020
4010474 2030 Re-measurement Fire Origin 2020
4010476 2030 Re-measurement Fire Origin 2020
4010519 2030 Re-measurement Fire Origin 2020
4010526 2030 Re-measurement Fire Origin 2020
4010685 2030 Re-measurement Fire Origin 2020
5010052 2030 Re-measurement Fire Origin 2020
5010063 2030 Re-measurement Fire Origin 2020
5010162 2030 Re-measurement Fire Origin 2020
5010163 2030 Re-measurement Fire Origin 2020
5010345 2030 Re-measurement Fire Origin 2020
5010380 2030 Re-measurement Fire Origin 2020
5010381 2030 Re-measurement Fire Origin 2020
5010589 2030 Re-measurement Fire Origin 2020
1010011 2031 Re-measurement Fire Origin 2021
1010130 2031 Re-measurement Fire Origin 2021
1010734 2031 Re-measurement Fire Origin 2021
1010735 2031 Re-measurement Fire Origin 2021
2010245 2031 Re-measurement Fire Origin 2021
2010611 2031 Re-measurement Fire Origin 2021
3010003 2031 Re-measurement Fire Origin 2021
3010493 2031 Re-measurement Fire Origin 2021
4010112 2031 Re-measurement Fire Origin 2021
4010396 2031 Re-measurement Fire Origin 2021
5010023 2031 Re-measurement Fire Origin 2021
5010024 2031 Re-measurement Fire Origin 2021
5010096 2031 Re-measurement Fire Origin 2021
5010245 2031 Re-measurement Fire Origin 2021
5010459 2031 Re-measurement Fire Origin 2021
1010313 2032 Re-measurement Regenerating 2027
1010341 2032 Re-measurement Regenerating 2027
1010342 2032 Re-measurement Regenerating 2027
1010435 2032 Re-measurement Regenerating 2027
1010672 2032 Re-measurement Regenerating 2027
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1010738 2032 Re-measurement Regenerating 2027
1010797 2032 Re-measurement Regenerating 2027
1010799 2032 Re-measurement Regenerating 2027
1067008 2032 Re-measurement Regenerating 2027
1067009 2032 Re-measurement Regenerating 2027
2010209 2032 Re-measurement Regenerating 2027
2010219 2032 Re-measurement Regenerating 2027
2010220 2032 Re-measurement Regenerating 2027
2010347 2032 Re-measurement Regenerating 2027
2010350 2032 Re-measurement Regenerating 2027
2010390 2032 Re-measurement Regenerating 2027
2010458 2032 Re-measurement Regenerating 2027
2010471 2032 Re-measurement Regenerating 2027
2010472 2032 Re-measurement Regenerating 2027
2010473 2032 Re-measurement Regenerating 2027
2010475 2032 Re-measurement Regenerating 2027
2010478 2032 Re-measurement Regenerating 2027
2010654 2032 Re-measurement Regenerating 2027
3010147 2032 Re-measurement Regenerating 2027
3010554 2032 Re-measurement Regenerating 2027
4010173 2032 Re-measurement Regenerating 2027
4010189 2032 Re-measurement Regenerating 2027
4010288 2032 Re-measurement Regenerating 2027
4010310 2032 Re-measurement Regenerating 2027
4010311 2032 Re-measurement Regenerating 2027
4010339 2032 Re-measurement Regenerating 2027
4010451 2032 Re-measurement Regenerating 2027
4010454 2032 Re-measurement Regenerating 2027
4010460 2032 Re-measurement Regenerating 2027
4010924 2032 Re-measurement Regenerating 2027
1010437 2033 Re-measurement Regenerating 2028
1010532 2033 Re-measurement Regenerating 2028
1010536 2033 Re-measurement Regenerating 2028
1010614 2033 Re-measurement Regenerating 2028
1010689 2033 Re-measurement Regenerating 2028
1010740 2033 Re-measurement Regenerating 2028
1010741 2033 Re-measurement Regenerating 2028
1010809 2033 Re-measurement Regenerating 2028
1010955 2033 Re-measurement Regenerating 2028
2010068 2033 Re-measurement Regenerating 2028
2010093 2033 Re-measurement Regenerating 2028
2010267 2033 Re-measurement Regenerating 2028
2010273 2033 Re-measurement Regenerating 2028
2010276 2033 Re-measurement Regenerating 2028
2010277 2033 Re-measurement Regenerating 2028
2010346 2033 Re-measurement Regenerating 2028
2010362 2033 Re-measurement Regenerating 2028
3010374 2033 Re-measurement Regenerating 2028
3010485 2033 Re-measurement Regenerating 2028
4010126 2033 Re-measurement Regenerating 2028
4010130 2033 Re-measurement Regenerating 2028
4010168 2033 Re-measurement Regenerating 2028
4010225 2033 Re-measurement Regenerating 2028
4010325 2033 Re-measurement Regenerating 2028
4010377 2033 Re-measurement Regenerating 2028
4010383 2033 Re-measurement Regenerating 2028
4010384 2033 Re-measurement Regenerating 2028
4010437 2033 Re-measurement Regenerating 2028
4010953 2033 Re-measurement Regenerating 2028
5010249 2033 Re-measurement Regenerating 2028
5010269 2033 Re-measurement Regenerating 2028
5010358 2033 Re-measurement Regenerating 2028
5010486 2033 Re-measurement Regenerating 2028
5010497 2033 Re-measurement Regenerating 2028
5010498 2033 Re-measurement Regenerating 2028
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1010322 2034 Re-measurement Regenerating 2029
1010857 2034 Re-measurement Regenerating 2029
1010859 2034 Re-measurement Regenerating 2029
1010861 2034 Re-measurement Regenerating 2029
1010862 2034 Re-measurement Regenerating 2029
1010921 2034 Re-measurement Regenerating 2029
2010354 2034 Re-measurement Regenerating 2029
2010391 2034 Re-measurement Regenerating 2029
2010397 2034 Re-measurement Regenerating 2029
2010399 2034 Re-measurement Regenerating 2029
2010403 2034 Re-measurement Regenerating 2029
2010405 2034 Re-measurement Regenerating 2029
2010467 2034 Re-measurement Regenerating 2029
3010397 2034 Re-measurement Regenerating 2029
3010409 2034 Re-measurement Regenerating 2029
3010411 2034 Re-measurement Regenerating 2029
3010510 2034 Re-measurement Regenerating 2029
4010201 2034 Re-measurement Regenerating 2029
4010259 2034 Re-measurement Regenerating 2029
4010284 2034 Re-measurement Regenerating 2029
4010500 2034 Re-measurement Regenerating 2029
4010501 2034 Re-measurement Regenerating 2029
4010503 2034 Re-measurement Regenerating 2029
4010507 2034 Re-measurement Regenerating 2029
4010511 2034 Re-measurement Regenerating 2029
4010678 2034 Re-measurement Regenerating 2029
5010366 2034 Re-measurement Regenerating 2029
5010473 2034 Re-measurement Regenerating 2029
5010480 2034 Re-measurement Regenerating 2029
5010482 203