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1 Tim ber Supply Forecasting 

1.1 Introduction 
 
The purpose of Tim ber Supply Forecasting is to present the m ethods and results used to 
select the preferred m anagem ent scenario. The preferred scenario indicates current and 
future expected levels of outputs associated with m eeting all m anagem ent goals 
presented in the previous sections. O utputs include m easures and indicators of a wide 
variety of forest resource values. 
 
The tim ber supply analysis (TSA) com ponent of the detailed forest m anagem ent plan 
provides a focal point for a wide variety of objectives designed to address the 
sustainable use of tim ber resources within the DFM P.  The TSA includes the legal 
boundaries of FM A #9700035 and the em bedded grazing dispositions (Figure 1.1), with 
the exception of G razing Reserves, in Forest M anagem ent Units (FM Us) E1, E2, W 5 
and W 6. For sim plicity, the com bined areas will be referred to as the FM A area. 
 

 
 
Figure 1.1    Location and Extent of FM A Area 
 
Both the Forest Act and the Forest M anagem ent Agreem ent (FM A) between the 
G overnm ent of Alberta and W eyerhaeuser define the rights and responsibilities of 
W eyerhaeuser as the sole area-based forest land m anager.  The FM A defines an area-
based tenure that requires W eyerhaeuser to fulfill tim ber supply objectives to sustain its 
own fibre requirem ents as well as to fulfill a num ber of other volum e-based com m itm ents 
to the Crown. The TSA will also quantify the other overlapping tim ber allocations upon 
the FM A area. 
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1.2 Overview of the Tim ber Supply Forecasting Process 
 
Estim ating long-term  sustainable harvest levels is the culm ination of data collection, data 
processing, stakeholder m eetings, public consultation m eetings, com pany philosophy, 
values, objectives, etc. It all com es together in the tim ber supply m odeling process to 
determ ine the allowable harvest level, the various im pacts on com peting values, and the 
future forest condition (Figure 1.2). 
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Figure 1.2    O verview  of Tim ber Supply Forecasting Process 
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1.3 Current Status of FM A Area  

1.3.1 Forest Inventory 
 
The land base inventory includes inform ation on both non-forested and forested areas.  
Parks, recreation areas, reserves for wildlife habitat, transportation and utility corridors, 
and other industrial sites are assigned as non-harvestable land base.  These areas 
however, contribute to a variety of other m anagem ent objectives. The FM A area is 
com posed of four Forest M anagem ent Units (FM Us): E1, E2, W 5 and W 6.  They are 
treated as separate sustained yield units in the tim ber supply analysis. 
 
The total area of FM A encom passes 509,373 hectares (ha). Of this area 468,209 ha 
(92% ) are capable of supporting forest vegetation.  Alm ost 188,094 ha (or 37% ) are 
excluded from  the tim ber harvesting land base (with the exception of m arginal stands as 
described in Section 5.6.1).  As with non-forest areas that do not contribute to the tim ber 
harvesting land base, the forested area excluded from  tim ber harvesting is m aintained in 
the database, due to its significance in contributing to a variety of other forest 
m anagem ent objectives. 
 
Finally, about 55%  (280,115 ha) of the FM A area is net harvestable land base.  This is 
the land base from  which sustainable harvest levels and Annual Allowable Cuts are 
determ ined.  A detailed description of the net harvestable forested land base is in 
Appendix 6.1 of Volum e II. 
 
In addition to the current age class distribution and the levels of Broad Cover G roups, 
various attributes of the current status of the land base where observed. Although there 
is m uch anthropogenic history on the land base the current status serves as the starting 
point to which the today’s forest m anagem ent assum ptions are applied. The m odel 
shows how the current status of the forest changes over tim e with those assum ptions 
applied. 
 

1.3.2 Grow ing Stock 
 
Growing stock is the am ount of standing m erchantable volum e within the net harvestable 
land base. This is further refined to the operable growing stock which is that portion of 
the growing stock that is currently harvestable as defined by the operability lim its (refer 
to section 1.11.1.8).  The am ount of growing stock and operable growing stock at the 
beginning of the planning horizon are sum m arized in Table 1.1. 
 
Table 1.1    Sum m ary of G row ing Stock at the Beginning of the Planning Horizon 

LM U Coniferous %  of Total C Deciduous %  of Total D Total %  of Total T

E1 Total 6,055,616 100.0% 2,563,681 100.0% 8,619,298 100.0%
Operable 5,442,040 89.9% 2,337,184 91.2% 7,779,223 90.3%

E2 Total 4,817,487 100.0% 6,166,938 100.0% 10,984,425 100.0%
Operable 4,258,771 88.4% 5,786,560 93.8% 10,045,331 91.5%

W 5 Total 1,750,060 100.0% 2,739,484 100.0% 4,489,544 100.0%
Operable 1,413,312 80.8% 2,351,867 85.9% 3,765,179 83.9%

W 6 Total 10,108,472 100.0% 8,498,538 100.0% 18,607,011 100.0%
Operable 8,837,697 87.4% 7,220,794 85.0% 16,058,491 86.3%

FM A Total 22,731,636 100.0% 19,968,642 100.0% 42,700,277 100.0%
Operable 19,951,820 87.8% 17,696,404 88.6% 37,648,224 88.2%

Initial Growing Stock (m 3)
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1.3.3 Defining the Net Harvestable Land Base 
 
M any polygons could potentially be assigned to several deletion types.  Therefore, a 
deletion hierarchy was ranked from  “harder” to “softer” deletions.  The “harder” deletions 
identified areas which can confidently be rem oved from  the net land base because of 
productivity or land use criteria. “Softer” deletions such as subjective deletions are also 
excluded from  the net harvestable land base. This m ethod facilitated understanding of 
how m uch forested land is ultim ately deleted under various criteria. Refer to Appendix 
6.1 of Volum e II for further details regarding the types of features excluded and the 
process used to define the net harvestable land base.  
 
A hierarchy of non-operable land base deletion rules was identified and applied to a 
com posite land base resulting in the forested productive land base.  The deletion 
hierarchy and net areas identified by deletion category are depicted in Table 1.2. An 
expanded version of this table is located in Appendix 6.1 (Table 3-1). This table 
sum m arizes the classification of the FM A area and tim ber harvesting land base by forest 
m anagem ent units.  The current tim ber harvesting land base is approxim ately 55%  (ha) 
of the total area, and about 59%  of the total forested area.  The m ajority of forest land 
excluded from  the tim ber harvesting land base (about 37%  of all forested land) is either 
econom ically inoperable, or environm entally sensitive, or both. 
  
 
Table 1.2    Classification of the FM A Land Base by FM U 
  

 
 
 

 Forest M anagem ent Units  Area (ha)     

FM U FM U FM U FM U  FM A FM A

Category  E1 E2 W 5 W 6 Total (ha) %  Total

Total Non-Forested Area 5,495 9,091 5,660 20,918 41,164 8.08%  

Total Dispositions and Protection/Park Area 4,834 9,890 3,708 13,461 31,893 6.26%  
Total W ater Course Buffers  and Operational Rem oval 
Area 3,006 2,344 937 3,518 9,805 1.92%  
Total Poor Tree Grow th Potential  or Difficult 
Reforestation 39,835 24,780 16,280 65,501 146,396 28.74%  

Total Deletion Area 53,170 46,105 26,585 103,398 229,258 45.01%  

  Tim ber Harvesting Land base             

 Deciduous 6,394 30,832 16,578 37,026 90,830 17.83%

 Deciduous / Coniferous 5,239 8,577 598 1,915 16,329 3.21%

 Coniferous / Deciduous 5,131 6,554 111 0 11,796 2.32%

 D
e
ci
d
u
o
u
s 

Coniferous 299 340 63 0 702 0.14%

 Deciduous Land base Totals 17,063 46,303 17,350 38,941 119,657 23.49%

         

 Coniferous 31,911 17,544 7,120 55,891 112,466 22.08%

 Coniferous / Deciduous 5,195 3,346 4,795 19,582 32,918 6.46%

 Deciduous / Coniferous 0 0 3,413 11,661 15,074 2.96%

 

C
o
n
ife
ro
u
s 

Deciduous 0 0 0 0 0 0.00%

 Coniferous Land base Totals 37,106 20,890 15,328 87,134 160,458 31.50%  

Total Harvestable Area 54,169 67,193 32,678 126,075 280,115 54.99%

Grand Total   107,339 113,298 59,263 229,473 509,373 100.00%
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The following pie chart (Figure 1.3) depicts the sam e values as Table 1.2. The total 
sum s between the chart and table differs slightly due to rounding errors. 

 

FM A

41,164, 8%

31,893, 6%

9,805, 2%

146,396, 29%
280,115, 55%

Non-Forested

Dispositions

Buffers/Slopes

Sub. Deletions

Net Harvestable 

 
 

Figure 1.3    FM A Area O verview  
 
Table 1.3    Sum m ary of Land Base Netdow n by FM U 
 

FM U E1 FM U E2 FM U W 5 FM U W 6
Category Total (ha) %  Total Total (ha) %  Total Total (ha) %  Total Total (ha) %  Total Total (ha) %  Total

Non-Forested 5,495 5.1% 9,091 8.0% 5,660 9.6% 20,918 9.1% 41,164 8.1%
Dispositions 4,834 4.5% 9,890 8.7% 3,708 6.3% 13,461 5.9% 31,893 6.3%
Buffers/Slopes 3,006 2.8% 2,344 2.1% 937 1.6% 3,518 1.5% 9,805 1.9%
Sub. Deletions 39,835 37.1% 24,780 21.9% 16,280 27.5% 65,501 28.5% 146,396 28.7%
Net Harvestable 54,169 50.5% 67,193 59.3% 32,678 55.1% 126,075 54.9% 280,115 55.0%

Total 107,339 100.0% 113,298 100.0% 59,263 100.0% 229,473 100.0% 509,373 100.0%

FM A

 
 

1.3.4 Com parison to the 1986 Tim ber Supply Analysis 
 
The differences in forest land base between the 1986 TSA and the current tim ber supply 
analysis (2006) can be sum m arized as follows: 
 

 There have been dram atic changes in the FM U boundaries between 
m anagem ent plans; 

 The tim ber harvesting land base area in the FM A has been reduced by 
withdrawals for industrial activities; 

 Forest inventory m easures for site productivity, ecosystem  classification, and the 
species com position of current stands are key determ inants for inclusion of forest 
in the tim ber harvesting land base. The current m anagem ent plan is based on a 
new forest inventory known as the Alberta Vegetation Inventory Version 2.1 
(AVI);  

 The current m anagem ent plan includes better inform ation on the physical and 
econom ic operability to describe the net harvestable land base, such as the 
ecological land classification; and 
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 Due to past m odeling constraints, m ultiple rules sets (usually driven by different 
green up delays) when m odeling the harvest sequence had to be im plem ented 
sequentially, providing som e bias to the first land base m odeled. Advancem ents 
in these m odels now perm it concurrent m odeling of groups with different rule 
sets. 

1.3.5 Age Class Distribution Area  
 
Figure 1.4 and Figure 1.5 shows the current age com position of the forested land base 
in the FM A area.  The age class distribution of forested area excluded from  the tim ber 
harvesting land base can affect tim ber supply.  In order to provide a suitable area for 
habitat and other non-tim ber values, certain portions of the forest area are reserved from  
harvesting. These attributes are facilitated by m aintaining certain age ranges and patch 
sizes distributions across the landscape.   
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Figure 1.4    Initial Age Class Distribution of G ross Forested Land Base 
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Figure 1.5    Initial Age Class Distribution of Net Harvestable Land Base 
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1.4 Yield Curves 

1.4.1 Yield Curve Developm ent 
 
Yield curves were developed by estim ating volum e as a function of age, site, crown 
closure, natural sub region, and coniferous com position. Coniferous volum es are based 
on a 15/11 utilization while deciduous was based on 15/10. Both assum e a 15 cm  stum p 
height. 
 
M ost growth and yield m odels available for use in Alberta are equations developed from  
volum e sam pling data collected in the forests they will be used to analyze.  Ideally, a 
growth and yield m odel, or the param eters that define a growth and yield equation, 
would be estim ated with data that accurately capture a wide variety of ages, tree 
densities, states of m anagem ent, and other such param eters.  The reality is that m uch of 
the forest in Alberta has a very narrow and uneven age distribution, and m any of the 
param eters used to define the forest are quite general. For exam ple, stand density is 
represented by a cardinal index of four values – A, B, C, or D – where A is the sparsest 
and D is densest. So it is with site productivity where stands are classified by three 
categories – fair, m edium , or good.  
 
Tim ber volum es are estim ated from  equations with right-hand-side variables being 
various stand attributes. These attributes include species com position, density class, 
and site productivity class. Each unique com bination of these attributes is called a yield 
stratum . For each yield stratum , a set of yield equations is produced in order to estim ate 
total coniferous volum e, total deciduous volum e, and individual species volum es for 
larch, black poplar, aspen, and white birch. Table 1.4 sum m arizes the 30 yield strata 
within which the full set of yield curves was developed. 
 
Area-weighted projections for 111 coniferous and 50 deciduous yield curves were 
weighted by estim ated net harvestable area to produce four yield curves to represent 
yields from  each broad cover group (C, CD, DC, and D).  Yields are based on 15/11/15 
coniferous utilization and 15/10/15 deciduous utilization. (15/11/15 is the short form  used 
to describe the utilization standard. It depicts the m inim um  diam eter at breast height 
m easured outside the bark (cm )/ m inim um  diam eter of the top of the bole m easured 
inside the bark (cm )/ stum p height (cm ))  Four area-weighted yield curves are presented 
next as Figure 1.6 and Figure 1.7.  
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Table 1.4    The 30 Yield Strata used in Forecasting Tim ber Supply 
 
# Dominant Covertype Natural Subregion Site Crown Closure 
1 Coniferous Lower Foothills Good “A” 
2 Coniferous Lower Foothills Good “B” 
3 Coniferous Lower Foothills Good “C” 
4 Coniferous Lower Foothills Good “D” 
5 Coniferous Lower Foothills M edium “A” 
6 Coniferous Lower Foothills M edium “B” 
7 Coniferous Lower Foothills M edium “C” 
8 Coniferous Lower Foothills M edium “D” 
9 Coniferous Lower Foothills Poor All 
10 Coniferous Upper Foothills Good “A” 
11 Coniferous Upper Foothills Good “B” 
12 Coniferous Upper Foothills Good “C” 
13 Coniferous Upper Foothills Good “D” 
14 Coniferous Upper Foothills M edium “A” 
15 Coniferous Upper Foothills M edium “B” 
16 Coniferous Upper Foothills M edium “C” 
17 Coniferous Upper Foothills M edium “D” 
18 Coniferous Upper Foothills Poor All 
19* Coniferous Lower/Upper Foothills Good All 
20* Coniferous Lower/Upper Foothills M edium All 
21* Coniferous Lower/Upper Foothills Poor All 
22 Deciduous Lower Foothills Good “A” 
23 Deciduous Lower Foothills Good “B” 
24 Deciduous Lower Foothills Good “C” 
25 Deciduous Lower Foothills Good “D” 
26 Deciduous Upper Foothills Good “A” 
27 Deciduous Upper Foothills Good “B” 
28 Deciduous Upper Foothills Good “C” 
29 Deciduous Upper Foothills Good “D” 
30** Deciduous Lower/Upper Foothills Poor All 
  
Yield Curves – For this project the term s Yield Curve and Yield Strata are not 
synonym ous. Each yield strata has 6 associated yield curves (except *=1 yield curve, 
**=2 yield curves), all of which project the sam e total volum es. The 6 curves differ only in 
the relative coniferous/deciduous volum e contribution, which is based on coniferous 
species com position. In total 161 yield curves were applied to the land base (108 for 
coniferous dom inated stands, 50 for deciduous dom inated stands, and 3 for coniferous 
dom inated switch stands).  
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Figure 1.6    Area W eighted Yield Curves for the ‘C’ and ‘CD’  Broad Cover Groups 
 

 
 
Figure 1.7    Area W eighted Yield Curves for the ‘DC’ and ‘DX’ Broad Cover Groups  
 

1.4.2 Alternate Utilization Standards 
 
It was determ ined that som e of the conifer operators with quotas in the FM A preferred to 
harvest at an alternate utilization standard. Rather than operating at a 15/11, som e 
quota holders operate at a 15/10 utilization standard. This m eans they harvest stem s 
down to a 10 cm  m inim um  top diam eter rather than 11 cm .  An adjustm ent factor was 
calculated to convert the yield estim ates from  15/11 to 15/10. Details regarding the 
adjustm ent factor for the alternate 15/10 coniferous utilization factor is located in 
Appendix 6.11 of Volum e II. 
 

1.5 Linking the Yield Curves to the Land Base  
 
Each stand that is eligible for forest m anagem ent activities is assigned a yield curve 
based on broad cover group, natural subregion and site quality, crown closure, 
percentage coniferous com position, and the overstorey or understorey AVI call used for 
the prim ary story of m anagem ent. During the process of defining the net harvestable 
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land base, each forested stand is assigned to a yield stratum  using the exact sam e 
definitions used to stratify the plot data (Table 1.5). The land base netdown process was 
also applied to the plot data such that the final yield curves actually m odel the net 
harvestable land base. This ensures that the estim ated volum es are appropriately 
assigned to delineated stands of the sam e com position. In the tim ber supply m odel, 
each yield curve is given a unique label. This unique label is also assigned to each stand 
in the land base definition process, and is carried forward into the m odel.  
 
Table 1.5    Yield Stratum  Stratification  
 
Total 
Yield 
Stratum  
Num ber* 

Yield Group 
Description 

NSR Site M ean SI CC Net Area 
(ha) 

Num ber of 
Plots 

C1 A 13,289 109
C2 B 10,410 113
C3 C 37,846 277
C4 

G  16.2 

D 5,615 38
C5 A 4,502 44
C6 B 8,500 92
C7 C 31,937 242
C8 

M  14.7 

D 8,642 85
C9 

LF 

P 12.1 A to D 11,556 97
C10 A 914 24
C11 B 2,000 50
C12 C 8,805 199
C13 

G  16.2 

D 2,409 47
C14 A 606 18
C15 B 118 3
C16 C 608 10
C17 

M  14.5 

D 86 2
C18 

Coniferous 
Sw itch 
Stands 

Not included 
 

UF 

P 11.1 A to D 13,289 3
Coniferous Non-Sw itch Stand Totals 147,997 1,453
C19 G  NA A to D 9,607 130
C20 M  NA A to D 196 0
C21 

Coniferous 
Sw itch 
Stands 

LF/UF 
P NA A to D 81 0

Coniferous Totals 9,884 130

D1 A 7,631 109
D2 B 19,276 259
D3 C 75,217 828
D4 

LF G  17.7 

D 14,089 167
D5 A 422 12
D6 B 1,010 28
D7 C 3,361 101
D8 

Deciduous  
Good Site 
Sw itch and 
Non-sw itch 
stands UF G  17.1 

D 374 3
Deciduous Good Site Non-Sw itch and Sw itch Stand Totals 123,381 1,507
D9 Deciduous 

Poor Site 
Sw itch and 
Non-sw itch 
stands 

LF/UF P NA A to D 852 10

Deciduous Totals 852 10



Edson FM A   Tim ber Supply Forecasting  

______________________________________________________________________ 
 Edson DFM P Volum e II – Appendix 6.5                      11 

 

1.5.1 M arginal Stands 
 
The Edson FM A has a num ber of tim ber operators with diverse operation standards.  
These operators agree upon the definition of what constitutes a truly m erchantable 
stand.  However, there is a relatively sm all range of forest types (hereafter referred to as 
m arginal) where there was som e disagreem ent as to m erchantability and inclusion into 
the productive land base. Som e Edson FM A tim ber harvesters expressed a concern that 
the subjective deletion rules were too coarse and rem oved som e m erchantable stands.  
To identify the m ost likely operationally viable area, the previously subjectively deleted 
stands with the m ost favorable AVI stand attributes were identified and assigned to 
m arginally operable status. The following points sum m arize the steps to identify and 
incorporate m arginal stands: 
 

 Identify m arginal stands – In the process of defining the net land base, two 
subjective deletion rules were used: 1) Stands with 10%  or m ore Larch 
com position or 2) Stands with 80%  or m ore Black spruce com position.  All stands 
that m et either of the above criteria were rem oved from  the net land base.  The 
following rules identify potential m arginal stands eligible for harvesting activities 

o The stand m ust have been classified as a subjective deletion in the 
Novem ber 24, 2004 land base allocation process and have no m ore than 
20%  larch com position and or 80 %  black spruce com position. 

o The stand m ust be greater than and equal to 14m  tall 
o The stand m ust have greater than an “A” crown closure 
 

 Estim ate volum e from  m arginal stands – Initially yield curve plots located 
within m arginal areas were rem oved and did not contribute to the final yield curve 
projections for the net land base. To estim ate volum es for these types plot 
volum es sam pled on m arginal area were com piled separately.  A conservative 
rotation age of 140 years was assum ed for m arginal stands.  M ean Annual 
Increm ent (M AI) was then calculated by dividing m ean volum e (m 3/ha) by 140 
years. 

 
 Estim ate m arginal stand potential harvest volum es – Potential harvest levels 
from  m arginal stands were calculated by m ultiplying M AI by m arginal stand area 
for each FM U (Table 1.6). 

 
 Locate m arginal stands on Spatial Harvest Sequence m ap - After the Spatial 
Harvest Sequence had been derived (m arginal stands not included) m arginal 
stands neighboring sequenced stands were identified and flagged for possible 
inclusion.  

 
 Allocation – The m arginal stands identified were allocated to participating 
operators in proportion to their quota allocation. 
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Table 1.6    Estim ated Annual Gross* M arginal Stand Volum e by FM U 
 

FM U M arginal 
Stand Area 
(ha) 

Coniferous 
M AI 
(m 3/ha/yr) 

Coniferous 
Volum e 
(m 3/yr) 

E1 2,331 0.87 2,028 
E2 2,564 0.87 2,231 
W 5 730 0.87 635 
W 6 3,178 0.87 2,765 
FM A 8,803 7,659 

                                       *does not take into account cull, retention, or spatial reduction percentage 

  

1.6 Forecasting M odel  

1.6.1 Rem soft Spatial Planning System  
 
Established in 1992 and located in Fredericton, NB, Rem soft is dedicated to the creation 
and support of software for integrated, spatial forest m anagem ent planning.  Its flagship 
products - W oodstockTM, Spatial W oodstockTM, StanleyTM and the Allocation O ptim izerTM 
are collectively referred to as the Rem soft Spatial Planning System  (RSPS, see Figure 
1.8). This system  is used by com panies in the forest industry and leading public 
agencies and interest groups throughout North Am erica, Australia, New Zealand and 
Southeast Asia for a host of different strategic and tactical planning issues (Rem soft 
2005). This software lets you m ake resource allocation decisions that m eet com m ercial 
objectives while ensuring the trade-offs from  tim ber and other non-tim ber resources are 
assessed and considered.  In the DFM P analysis for each Forest M anagem ent Unit, the 
RSPS (without the Allocation O ptim izer) was used to forecast sustainable harvest 
volum es. 

 
Figure 1.8    Overview  of Rem soft Spatial Planning System  (Rem soft 2005) 
 
 
The first m odule of the RSPS is called W oodstock. W oodstock is an aspatial m odel that 
is used for strategic-level planning and is designed to address forest m anagem ent 
planning questions. It is a user-defined m odel that is com m only used to estim ate 
expected harvest volum es over tim e and to assess trade-offs from  other values and 
objectives. W oodstock also allows the user to define a wide variety of expected output 
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levels such as growing stock volum es, harvested areas, age class distributions, and 
m any others. 
 
The second m odule is Spatial W oodstock. Spatial W oodstock provides the spatial 
connection between W oodstock and Stanley. Spatial W oodstock was used to create the 
area files (land base to be m odeled) and to generate tim e specific spatial characteristics 
of the land base.  
 
The third m odule utilized in the RSPS is Stanley. Stanley is a tactical-level planning tool 
that is used to define both where and when the tim ber volum es projected with 
W oodstock will be harvested. Unlike W oodstock, Stanley is a sim ulation-based spatial 
activity allocation m odel.  Stanley takes the planned blocks created from  our harvest 
planning team , as well as the W oodstock schedule, and spatially allocates the schedule 
subject to m inim um , m axim um , and target opening sizes, adjacency, green-up and other 
spatial constraints.  
 

1.6.2 M OSEK 
 
M O SEK was established in 1997 by Erling D. Andersen and Knud D. Andersen and it 
specializes in creating advanced software for solution of m athem atical optim ization 
problem s. In particular, the com pany, based in Copenhagen, Denm ark, focuses on 
solution linear, quadratic, and nonlinear convex optim ization problem s. M O SEK is a 
provider of optim ization software which helps the custom ers to m ake better decisions. 
The custom er base consists of financial institutions and com panies, universities, and 
software vendors, am ong others (M O SEK, 2005). M O SEK is a com m ercial partner of 
Rem soft.  
 
The M O SEK optim ization software is designed to solve large-scale m athem atical 
optim ization problem s.  
 
Problem s M O SEK can solve: 

 Linear problem s (integer constrained variables allowed). 
 Conic quadratic problem s. 
 Q uadratic and quadratically constrained problem s (integer constrained variables 
allowed). 

 G eneral convex nonlinear problem s. 
 
Technical highlights of M O SEK are: 

 For continuous problem s M O SEK im plem ents the sim plex and interior-point 
based algorithm s. 

 For m ixed integer problem s M O SEK im plem ents a branch & bound & cut 
algorithm . 

 The M O SEK interior-point optim izer is capable of exploiting m ultiple processors.  
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Table 1.7    Versions of the Various M odels used in Forecasting 
  

M odel Version 
W oodstock 3.28.2 
Spatial W oodstock 3.28.2 
Stanley 3.28.2 
M O SEK 3.0 

 

1.7 General Description of the M odeling Process  
 
Once interim  approval has been received from  Alberta Sustainable Resource 
Developm ent for both the net harvestable land base and the growth and yield forecasts, 
the land base is prepared for the RSPS. The necessary fields for m odeling are added 
which include preblocks and them es. These attributes are populated where necessary 
so that planner-defined harvest blocks and previously harvested areas are appropriately 
sequenced with the correct period and action (so the correct rule sets m ay be applied).  
 
Spatial W oodstock was then used to create area file and LP schedule (of all the planned 
blocks) files. The m odeling approach used in this analysis followed the pathway shown 
in Figure 1.9 and is outlined in this section.  
 

 

Initial Long - Term  
Runs (W oodstock)

Harvest M apping 
O ver the First 

Rotation (Stanley)

Final Long - Term  
Runs (W oodstock)

Final 
O utput

 
Figure 1.9    Overview  of the M odeling Approach 
 

1.7.1 Initial Long Term  Strategic Runs (W oodstock™ ) 
 
The W oodstock m odel was designed to achieve the m axim um  harvest volum e within the 
objectives for operability and sustainability of both tim ber and non-tim ber resources. 
Yield relationships were applied to specific forest types (or yield strata) over a specified 
planning horizon.  Harvest activities were applied to the forest based on specified 
objectives and param eters such as m inim um  harvest age, and m inim um  m erchantable 
volum e. W oodstock creates a m atrix of the Linear Program m ing problem  (the collection 
of the objective and constraints, in consideration of the land base, yield curves, and 
other m anagem ent protocols (refer to section 1.11.1 for an overview of the m odeling 
protocols).  The linear optim ization solver, M O SEK is used to solve the m atrix, returning 
an optim ized harvest schedule to W oodstock. W oodstock then uses this harvest 
schedule to calculate various outputs over the planning horizon.  A list of 
outputs/indicators included in the analysis is presented in Table 1.8. 
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Table 1.8    Outputs / Indicators M odeled in W oodstock 
 

Indicators / O utputs 
G rowing Stock 
O perable Growing Stock 
Age Class Structure 
Volum e Harvested 
Average Harvest Age 
Average Harvested Volum e per Hectare 
Late, Very Late, and Extrem ely Late Seral Stages 
Area Harvested 
Piece Size  
M ortality 

 

1.7.2 Harvest M apping (Stanley™ ) 
 
Harvest m apping ensured that forest/landscape pattern constraints were m et over the 
first 60 years of the planning horizon and that green-up and adjacency requirem ents 
were m et.  Prim ary hardwood and softwood harvest objectives (softwood from  conifer 
land base and hardwood from  deciduous land base) were blocked sim ultaneously using 
weightings in Stanley. Spatial harvest scheduling was applied in a stepwise approach: 
 

 First, all existing (prior to M ay 1, 2004) conifer and deciduous harvest blocks 
were identified.  They were pre-blocked to ensure that green up delays in these 
blocks would be considered for subsequent blocks. 

 Previously planned blocks were incorporated as preblocks into the harvest 
schedule. The m ajority of these were allocated into periods 1 and 2 however,  a 
sm aller num ber were scheduled into periods 3 and 4. 

 The coniferous and deciduous land bases were blocked sim ultaneously, with the 
objective of m axim izing the spatial allocation of the conifer and deciduous 
harvest level.  

 
Stanley, the spatial harvest scheduling com ponent of the suite, allocates the W oodstock 
schedule to specific polygons on the land base subject to spatial m odeling param eters 
(refer to section 1.11.2 for a sum m ary of the m odeling protocols). Considering all of the 
pre-blocks created by the planning team , Stanley creates additional blocks in order to 
achieve the aspatial volum es generated in W oodstock. Following a period of tim e when 
there appears to be no “better” solutions created, the m odel is stopped and the spatial 
harvest sequence is written to the shapefile (a storage form at for storing geom etric 
location and associated attribute inform ation). M aps of the areas scheduled for the 20 
year Spatial Harvest Sequence were generated with Stanley. The m ap of expectations 
was repeatedly assessed and refined by the operations planning staff of W eyerhaeuser 
and the other tim ber operators to create a harvest design to be used operationally for the 
first 10 years and som ewhat less for the following ten years (years 11 to 20). A m ap of 
the SHS is located in Appendix 6.6 of Volum e II. 
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1.7.3 Final Long Term  Runs (W oodstock™ ) 
 
The preferred spatial harvest schedule produced by Stanley was then incorporated into 
the long-term  W oodstock run, providing a direct linkage between the operationally 
feasible spatial harvest schedule and long-term  sustainability.  The harvest schedule in 
periods 13 to 32 was re-optim ized to account for adjustm ents m ade by Stanley in the 
first 12 periods of harvest and to incorporate these into the long-term  harvest schedule.  
All m odeling outputs displayed herein are based on this harvest schedule unless 
otherwise specified.  
 
W oodstock is then used again to re-calculate the outputs based on the spatial harvest 
schedule developed using Stanley.  This schedule considers both the operationally 
planned blocks (preblocks) as well as the Stanley generated openings. This tactical level 
sequence then becom es the “hard-wired” sequence for the tactical portion of the final 
W oodstock run. W oodstock is re-deployed to calculate the final (post spatial) values of 
the indicators defined in the m odel. To ensure additional blocks are not sequenced in the 
first tactical portion of the planning horizon the object is set to m inim ize volum e. For the 
rem ainder of the planning horizon the objective is returned to the original setting. 
 
O nce the final outputs are calculated the aspatial reduction factors (cull and in-block 
retention) are applied to the estim ated harvest volum es. These final num bers are the 
proposed sustainable harvest volum es for the FM Us. 
 

1.8 Assum ptions and Uncertainties 
 
It is im possible to m odel all natural processes; however, to create realistic m odels, it is 
necessary to m ake certain key assum ptions about natural forest processes.  M any of 
these assum ptions deal with the com plexities of forest succession, stand m odifying 
disturbances and forest growth rates.  These are difficult to accurately predict (especially 
the tim ing, extent and severity of stand m odifying events).   
 

1.8.1 Successional Dynam ics 
 
As the planning horizon for the W oodstock™  m odel exceeds the lifespan of m ost tree 
species in FM A area, W oodstock™  requires rules by which com plex changes over tim e 
in stand species com position and density can be m odeled.  This requires two m ain 
assum ptions about how W oodstock™  will “grow” these stands from  their present state to 
the end of their lifespan.  The first assum ption for stand dynam ics is straightforward: 
stands are assum ed to retain the sam e species com position until death/senescence.  
The second assum ption is that as a stand dies or is harvested, it regenerates back to 
that sam e species com position and structure as it develops over tim e. 
 
As regenerating stands develop within the m odel’s planning horizon, these stands grow 
at the pace defined by the m odel’s yield curves. These curves have been developed 
under natural forest conditions, without silvicultural intervention.  Thus, this m odel grows 
the individual stands as they have previously grown, as indicated by the natural yield 
curve.  It is im portant to m odel transition and have stands regenerate back to their 
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previous condition, even for harvested areas, to reduce or elim inate the notion of stand 
conversion to other forest types.  Stand conversion or alterations to regenerating yield 
curves is unreliable without supporting em pirical evidence and for this area, em pirical 
inform ation of this nature is inadequate.  
 

1.8.2 Natural Disturbance 
 
One m ajor assum ption within the TSA was that the current volum e losses due to the 
incidence of fire, insect and disease outbreaks are representative of future volum e 
losses.  Due to the large fluctuations in dam age these disturbances cause and the 
unpredictability of the tim ing, location and the extent to which they will affect the land 
base, it is difficult to apply an accurate average deduction over the planning horizon.  In 
addition, in m any of these areas, the volum e could be salvaged.  In the event of a large 
scale im pact (>= 2.5%  of the harvestable land base) a re-calculation of the AAC is 
anticipated to occur. Stands lost to recent fire that have not regenerated, have been 
excluded from  the harvestable land base until a tim e when a new inventory, update or 
survey can verify that they are producing forest species. As such this serves as a proxy 
aspatial deduction for fire on the land base. 
 

1.9 Long Run Sustainable Yield 
 
Long Run Sustainable Yield Calculation (LRSY) is the theoretical estim ate of the yield 
attainable once a regulated state has been achieved and all stands are harvested at the 
point of a stand’s m axim um  net-volum e production (M ean Annual Increm ent (M AI)-
culm inating rotation age).  The LRSY provides the theoretical m axim um  AAC that the 
forest can sustain. If the land base and yield inform ation are accurate and the harvest 
and succession assum ptions are reasonable, the m odel will provide a realistic estim ate 
of the m axim um  sustainable AAC.  Em ploying sim ilar assum ptions, the use of a m ore 
sophisticated m odel will not yield a sustainable AAC that is greater than the LRSY 
estim ate, in theory, but should be m ore realistic.   
 
The LRSYs are calculated by m ultiplying the initial net area in each broad cover group 
by the m axim um , area weighted M AI for that cover group.  The sum  of all yield 
calculations for each land base is the LRSY derived AAC for the analysis area and is 
sum m arized in Table 1.9. The table shows the volum es sum m arized from  the four 
individual FM Us. Since W 5 has a different lower operability lim it for C & CD BCG s, the 
M AIs and M AI age are shown as averages across the FM Us. Detailed LRSY 
calculations are located in Appendix 6.9: Supporting Tables of Volum e II. 
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Table 1.9     Long Run Sustainable Yield 
 
Tim ber Harvesting Landbase FM A

Broad Cover G roup Area (ha) @ Age Conifer Decid Total Conifer Decid Total

Deciduous 90,830 80.00 0.45 2.13 2.56 40,874 193,014 233,887
Deciduous / Coniferous 16,329 80.00 0.93 1.51 2.44 15,104 24,698 39,802
Coniferous / Deciduous 11,796 92.50 1.23 1.01 2.24 14,546 11,925 26,471
Coniferous 702 92.50 1.78 0.49 2.27 1,255 343 1,597

Sub-total 119,657 71,778 229,979 301,757

Coniferous 112,466 92.50 1.78 0.49 2.27 201,055 54,920 255,975
Coniferous / Deciduous 32,918 92.50 1.23 1.01 2.24 40,487 33,183 73,670
Deciduous / Coniferous 15,074 80.00 0.93 1.51 2.44 13,943 22,799 36,743
Deciduous 0 80.00 0.45 2.13 2.56 0 0 0

Sub-total 160,458 255,485 110,902 366,387

Grand Total 280,115 327,263 340,881 668,144

D
e
ci
d
u
o
u
s

C
o
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ife
ro
u
s

Average M AI (m 3/ha/yr) Volum e (m 3/yr)

 
 

1.10  M odel Structure 
 
The analysis was conducted using five-year m odeling periods with planning horizons of 
twice the expected rotation age. The overview of the m odeling structure is listed in Table 
1.10. 
 
Table 1.10    Overview  of the Forest M odel Structure 
  
 

Basic Forest M odeling Principles Description 

W OODSTOCK™ /STANLEY
™  STRUCTURE 
(Input files: []=W K, 
{}=STAN) 

Landbase Description Netdown/Stratification [AREAS] [LANDSCAPE] 

 Developm ent Patterns m 3/ha [YIELDS] 

Types Harvesting Activity [ACTIONS] 

Eligibility Operability W indows [ACTIONS] [LIFESPANS] 

T
re
at
m
en
ts
 

Responses Succession [TRANSITIONS] 

Resource Indicators Growing Stock  
[OUTPUTS] [REPORTS] 
[GRAPHICS] 

M odel Control Planning Horizon 
[CONTROL], [GRAPHICS] 
[OPTIM IZATION] 

Integration of Existing Plans Cut Blocks / 5yr Plan 
{SHAPEFILE}, 
[LPSCHEDULE] 

Spatial Constraints Block Size / Green-up 
{PARAM ETERS}, 
{AREAS} 
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1.11   Sum m ary of M odel Variables  

1.11.1 W oodstockTM 
A wide variety of input param eters and m anagem ent assum ptions m ust be specified 
prior to projecting harvest schedules with W oodstock.  These are specified in order to 
reflect both the biological processes of the forest, as well as the current realities of 
operational forest m anagem ent practices.  
 

1.11.1.1 Start Date 

 
M ay 1st, 2004 was selected as the start date.   M ay 1st  is the beginning of the tim ber 
operating and production tracking year.  The start date is defined as the point in tim e that 
best reflects the forest attributes at the beginning of the TSA m odel. Therefore, every 
reasonable attem pt was m ade to have all input data sets consistent with M ay 1st, 2004.  
 

1.11.1.2 Strategic Level Planning Horizon and Period Length 

 
The planning horizon used in this analysis was 160 years or 32 periods. The period 
length was set as five years.  
 

1.11.1.3 O bjective and Strategic Level Sustainability Criteria  

 
The prim ary objective of the forecasting m odel was to m axim ize the total prim ary volum e 
harvested over planning horizon. The tim ber supply objective is to m axim ize the sum  of 
coniferous and deciduous prim ary harvest volum es (conifer volum e from  the conifer land 
base and deciduous volum e from  the deciduous land base) over the next 160 years. 
 
Constraints have been incorporated into the m odel to ensure that the level of forest 
m anagem ent is sustainable over tim e. O ne m easure constrained was flow tolerance. 
The goal for prim ary volum es for each FM U was even flow volum e over the entire 
planning horizon of 160 years with an allowable fluctuation of +/- 5% .   Sim ilarly, the goal 
for incidental volum es (deciduous volum e from  the coniferous land base and coniferous 
volum e from  the deciduous land base) for each FM U was even flow volum e over the 
entire planning horizon of 160 years with an allowable fluctuation of +/- 10% .      
  
O ther sustainability constraints incorporated into the m odel included: 
 

 Total harvestable growing stock on both the coniferous land base and deciduous 
land base will not decrease over the last 40 years (8 periods) of the planning 
horizon;  

 
 In FM U E1, at least 400,000 m 3 of coniferous volum e from  pure C and CD stands 
will be obtained from  the Erith and Rodney Creek HDAs ; 
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 LM Us will be utilized for controlling conifer prim ary harvest volum e flows to 
facilitate em bedded quota holders and their historic operating areas. In W 6, the 
prim ary conifer harvest volum es will be constrained as follows:  

o Carrot River >= 19% ; Carrot River LM U (includes HDAs: Tower, Nine 
M ile, North Rat Creek, and North M innow (note: M innow North is open in 
period three)); 

  O perators: Blue Ridge, M illar W estern 
o Cynthia >= 36% ; Cynthia LM U (includes HDAs: Granada, Nojack South, 

Chip Lake, Bigoray, Sinkhole, Eta Lake, and Paddy Creek) 
 O perators:  CCTL, M TU, W eyerhaeuser  

o W olf Lake >= 42% ; W olf Lake LM U (includes HDAs: Big Rock, Coyote 
Creek, North Pem bina, Zeta Lake, South Rat Creek, and South M innow 
(note: South M innow is open in period 3)) 

 O perators:  ANC 
 

 Various Harvest Design Areas aggregated for preferred tim ing during sequence.  
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1.11.1.4 Seral Stages 

 
Another sustainability m easure im plem ented by W eyerhaeuser is the m aintenance of 
various seral stages over tim e. A m ore detailed description of seral stages is located in 
Sectiond 3.1.9.4 and 8.2.3 of the DFM P. A range of late, very late, and extrem ely late 
seral stages in the m ain yield strata – D, DC, CD, Se (Sw), Pl, Sb was m aintained. Due 
to the num ber of seral constraints the m odel initially had a very difficult tim e processing. 
It was determ ined that aggregations of cover types could be m ade without rem oving any 
integrity of the constraints or the am ount of older seral stages in the future. M ore 
specifically the constraints include: 
 
Table 1.11    Seral Stage Constraints 
 
FM U Natural 

Sub-
region 

Old Grow th 
Broad Cover 
Group Category 

M inim um  Area that 
M ust Be Late Seral 
Stage or Older 

M inim um  Area that 
M ust Be Very Late 
Seral Stage or Older 

M inim um  Area that M ust 
Be Over-m ature Seral 
Stage or Older 

CD 559 112 0 

Other Pure CX 2,398 480 0 

 DC 282 56 0 

 DX 351 70 0 

Pure CX 
Pine Leading 

1,105 221 0 

Pure CX 
Pine/W hite 
Spruce  
M ix 

188 38 0 

LF 

Pure CX 
W hite Spruce 
Leading 

301 60 0 

CD 3 1 0 

Other Pure CX 10 5 3 

 DC 3 1 0 

 DX 4 2 0 

Pure CX 
Pine Leading 

2 1 1 

Pure CX 
Pine/W hite 
Spruce  
M ix 

3 1 1 

E1 
 

UF 

Pure CX 
W hite Spruce 
Leading 

1 0 0 

CD 460 92 0 

Other Pure CX 1,583 317 0 

 DC 387 77 0 

 DX 1,594 319 0 

Pure CX 
Pine Leading 

291 58 0 

Pure CX 
Pine/W hite 
Spruce  
M ix 

117 23 0 

E2 

LF 

Pure CX 
W hite Spruce 
Leading 

231 46 0 
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FM U Natural 
Sub-
region 

Old Grow th 
Broad Cover 
Group Category 

M inim um  Area that 
M ust Be Late Seral 
Stage or Older 

M inim um  Area that 
M ust Be Very Late 
Seral Stage or Older 

M inim um  Area that M ust 
Be Over-m ature Seral 
Stage or Older 

CD 98 39 0 

Other Pure CX 165 83 41 

 DC 103 41 0 

 DX 124 50 0 

Pure CX 
Pine Leading 

76 38 19 

Pure CX 
Pine/W hite 
Spruce  
M ix 

62 31 16 

UF 

Pure CX 
W hite Spruce 
Leading 

74 25 12 

CD 273 55 0 

Other Pure CX 959 192 0 

 DC 220 44 0 

 DX 922 184 0 

Pure CX 
Pine Leading 

188 38 0 

Pure CX 
Pine/W hite 
Spruce  
M ix 

35 7 0 

W 5 LF 

Pure CX 
W hite Spruce 
Leading 

167 33 0 

CD 1,020 204 0 

Other Pure CX 3,810 762 0 

 DC 725 145 0 

 DX 2,007 401 0 

Pure CX 
Pine Leading 

1,234 247 0 

Pure CX 
Pine/W hite 
Spruce  
M ix 

217 43 0 

LF 

Pure CX 
W hite Spruce 
Leading 

1,259 252 0 

CD 49 20 0 

Other Pure CX 908 454 227 

 DC 17 7 0 

 DX 31 13 0 

Pure CX 
Pine Leading 

87 43 22 

Pure CX 
Pine/W hite 
Spruce  
M ix 

12 6 3 

W 6 

UF 

Pure CX 
W hite Spruce 
Leading 

31 10 5 
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1.11.1.5 Profile Constraints 

 
To prom ote sustainability, constraints were used in the m odel to ensure that there were 
no significant unforeseen m odeling biases toward any strata types.  Prior to the inclusion 
of these controls, operational problem s were observed relating to disproportionately high 
am ounts of low density (CC=’A’) stand areas being scheduled for harvest. W hen 
unconstrained, the m odel was attem pting to take m axim um  benefit from  m oving 
understocked stands to fully-stocked status as soon as possible.   
 
To avoid this problem , crown closure and site class were identified as the two selection 
factors which m ost strongly influence the volum e obtained from  a stand.  In the TSA 
each FM U is identified as a sustained yield unit and the area by crown closure class and 
site class were estim ated for each unit.  The goal was to identify a range of areas for 
each class that allowed for flexibility in the m odel yet ensured that m ost harvest strata 
types are harvested in som e proportion to its distribution within the operable land base.  
Therefore, the goal harvest range for each site and crown closure class was to harvest 
between  +50%  or –50%  of the proportional harvest area based on the rotation age 
(Table 1.12,and Table 1.13).  For easier im plem entation into the m odel, the ranges were 
reported for each five-year period.                
 
Table 1.12    Proportional Five-Year Operational Harvest Area Target by Site Class 
 

FM U Land 
Base 

Site Lower 50%  
H arvest 
Range (ha) 

Upper 50%  
H arvest 
Range (ha) 

G 517 1,550 

M  552 1,657 CO N 

P 91 272 

G 501 1,504 

M  27 80 

E1 
 

DEC 

P 5 16 

G 450 1,351 

M  171 512 CO N 

P 32 96 

G 1,396 4,189 

M  43 128 

E2 
 

DEC 

P 8 24 

G 244 733 

M  96 288 CO N 

P 43 128 

G 540 1,621 

W 5 

DEC 
P 2 6 

G 1,711 5,132 

M  812 2,437 CO N 

P 200 599 

G 1,213 3,638 

W 6 

DEC 
P 4 13 
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Table 1.13    Proportional Five-Year Operational Harvest Area Target by Crow n Closure 
Class 

FM U Land base AVI 
Crown 
Closure 

Lower 50%  
H arvest Range 
(ha) 

Upper 50%  
H arvest  Range 
(ha) 

A 172 515 

B 192 577 

C 523 1,570 
CO N 

D 272 817 

A 44 131 

B 96 288 

C 318 954 

E1  

DEC 

D 75 226 

A 119 357 

B 148 444 

C 293 879 
CO N 

D 93 279 

A 94 282 

B 280 839 

C 909 2,728 

E2 

DEC 

D 164 493 

A 139 418 

B 50 150 

C 169 508 
CO N 

D 24 73 

A 45 136 

B 93 280 

C 285 854 

W 5 

DEC 

D 119 356 

A 398 1,193 

B 541 1,624 

C 1,659 4,976 
CO N 

D 125 376 

A 37 112 

B 163 490 

C 891 2,673 

W 6      

DEC 

D 125 376 

 

1.11.1.6 Periodic and Q uadrant Reconciliation Volum es 

W ith M ay 1st, 2004 being used as the start date for the TSA process, som e reconciliation 
of pre- M ay 1st, 2004 production levels occurred.  This allowed the m odel to approxim ate 
the im pact of these additional (or reduced) volum es on the long-term  sustainability to the 
tim ber supply.  Table 1.14 provides the estim ated volum es for each tim ber operator 
within individual FM Us. Actual audited num bers for over/under production will occur 
post-DFM P, and will likely deviate som ewhat from  the estim ates provided in the tables 
below.  
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Table 1.14    Net Quadrant Reconciliation Volum e Applied to Period 1 
 

Vol O perator E1 E2 W 5 W 6

W eyerhaeuser 404 8,388 -28,698
M TU -7,932 -702 7,138 25,872
EDFO R -26,426
CCTL 14,175
ANC 219,520
Blue Ridge 23,111
M illar W estern 5,978

Total -7,528 -18,740 7,138 259,958

W eyerhaeuser 66,956 59,610 -7,259 234,569
M TU 17,274
EDFO R
CCTL 12,732
ANC
Blue Ridge
M illar W estern

Total 66,956 59,610 -7,259 264,575

C
o
n
ife
ro
u
s

D
e
ci
d
u
o
u
s

Net Volum e (m 3)

 
 
For operational reasons, harvest of all the first period blocks in the SHS m ay not be 
com pleted by the end of the first period.  If this is the case, any un-harvested first period 
blocks will be harvested with the rem ainder of the second period blocks. 
 

1.11.1.7 Treatm ent Types 

 
The stand-level treatm ents are described in Table 1.15. Treatm ent responses were 
based on clear-cut harvest treatm ent; a constant aspatial, reduction factor was rem oved 
from  the calculated AAC in the end to account for residual, in cut-block stand structure 
retention.  W ithin the m odel, this action was referred to as a “HARVEST” action.  In the 
m odel, “DEATH/SENESCENCE” is a treatm ent that m odels the natural break-up of a 
stratum  at the end of its life span.  This function is required by W oodstock™  as not all 
the m erchantable tim ber volum e can be harvested before it reaches a defined 
senescence age.  Senescence for the deciduous land base was defined as 180 years; 
senescence for coniferous the coniferous land base is 300 years.  Table 1.16 outlines 
the lifespans used in this plan. 
 
Table 1.15    Stand Level Treatm ents 
 Treatm ents  Description Purpose 
Death / Senescence
   

Rem oval of all m erchantable 
stem s through natural break-up 

(a) M im icking natural stand 
break-up 

Clearcut Harvest Rem oval of all m erchantable 
stem s of all species, followed by 
reforestation  

(a) Even-aged 
m anagem ent 
(b) Tim ber extraction 
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Table 1.16    Lifespan for Broad Cover G roups 
 

BCG  Lifespan (years) 
Deciduous 180 
DC M ixedwood 180 
CD M ixedwood 300 
Coniferous 300 

 

1.11.1.8 Treatm ent Eligibility 

 
O perability ages were used to define a “window” when a stratum  m eets the m inim um  
age requirem ent for harvest.  Lower operability lim its were defined for each land base 
type based on various com ponents such as tree growth, volum e, product sizes, 
harvesting practices and system s.  The operability ages for the land base groups to be 
harvested by W eyerhaeuser are specific to FM Us as follows: 
 
Coniferous dom inated stands (C and CD) 

• E1 and E2: 80 years for entire planning horizon  
o Rationale: m ost stands approaching m ax M AI (m ost coniferous 

dom inated yield curves reach m ax M AI around 90) 
• W 5: 100 years 1st Rotation, 80 years 2nd Rotation  

o Rationale: in negotiation with the M TU group 100 years was selected to 
ensure the oldest of the coniferous dom inated stands were harvested 
first.  

• W 6: 80 years 1st Rotation, 70 years 2nd Rotation 
o Rationale: 70 was selected based upon the direction provided from  

Alberta SRD.   
 
Deciduous (D and DC stands) 

• Entire FM A: 1st Rot 80 years, 2nd Rot – 60 years 
o Rationale: there were concerns that the older deciduous stands m ust be 

sequenced first therefore 80 years was selected for the first rotation (m ost 
deciduous dom inated yield curves reach m ax M AI around 70).  A second 
rotation of 60 was selected because m ost stands are approaching m ax 
M AI.  

 
The rationale for the decrease in m inim um  harvest age for second rotation is based on 
two points: 
 

 The density of regenerating stands allows for an earlier culm ination age of M ax 
M AI; and 

 Considering im provem ents in piece size utilization that has occurred over the last 
50 to 80 years it is reasonable to expect the trend for im provem ent to continue on 
in the future.  The actual volum es that will be achieved for these second rotation 
stands is a very conservative estim ate because the volum es assigned will still be 
based on the sam e utilization standards for the first rotation. 

 
There were no upper operability lim its for tim ber harvest eligibility in the tim ber supply 
m odel. 
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1.11.1.9 Transition Developm ent Patterns (Responses) 

 
The developm ent patterns im plem ented in this m odel reflect those of basic transitions.  
Stands that are harvested are assum ed for the purposes of m odeling to regenerate to 
the fully-stocked pre-treatm ent stratum  and are assigned an age of zero. Thus, ‘A’, ‘B’, 
‘C’, or ‘D’ density strata are assum ed, within the m odel, to regenerate back to a "C" 
density strata. Transitions in strata are supported with firm  com m itm ents to conduct the 
necessary silviculture treatm ents to provide sufficient assurance that the transitions 
proposed are practical and reasonable.  
 
Stands that are not harvested are subject to a m ortality function. Stands that are on the 
harvestable land base and are rem oved through death/senescence are assum ed for the 
purposes of m odeling to return to the pre-treatm ent stratum  (including density) and are 
assigned an age of zero. Stands that are within the non-harvestable forested areas (i.e. 
buffers) break-up and return to the sam e yield curve @  170 yrs of age. 
 
 
 

1.11.1.10 Regeneration Lag 

 
Regeneration lag is the tim e (num ber of growing seasons, expressed in years) following 
harvest required for a new stand of trees to initiate growth as com pared to the natural 
yield curve. The regeneration lag is equivalent to the tim e a harvested area rem ains 
fallow without regenerating trees. The regeneration lag assessm ent used the tim ing of 
historical reforestation activities and the regeneration survey status as the basis for 
establishing the regeneration lag assum ed in the tim ber supply analysis (TSA). 
Additional detail regarding the determ ination of regeneration lags is located in Appendix 
6.10 of Volum e II.  Table 1.17 docum ents the regen lags used in this plan. 
 
As the harvest projection output is recorded in five-year tim e periods, this was 
im plem ented such that a calculated regen lag value of 2.3 years would have 42%  (2.1 
yrs / 5 yr period) of the area (ha) delayed one five-year period and 58%  of blocks 
regenerate with no delay. This is represented in the transition rules. 
 
 
 
Table 1.17    Regeneration Lag for Broad Cover Groups 
   

BCG  Lag (years) 
Deciduous 0.4 
DC M ixedwood 2.1 
CD M ixedwood 3.1 
Coniferous 1.7 
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1.11.2 Stanley 

1.11.2.1 Blocking and Sequencing Param eters Analysis 

 
The blocking analysis explored the sensitivity of baseline spatial constraints to wood 
supply.  These baseline param eters are described throughout this section and are 
sum m arized in Table 1.18. 
 
Table 1.18    Sum m ary of Input Param eters and Assum ptions Required for Stanley 
 
Param eter / Criteria Value 
Spatial Planning 
Horizon 

60 years (12 periods) 

Green-up Delays First 20 years (4 periods) 
C                             20 years (3 periods) 
CD, DC, DX           15 years (2 periods) 
Last 40 years (periods 5 to 12) 
C                             15 years (2 periods) 
CD, DC, DX           10 years (1 period) 

M inim um  Block Size 2 ha 
M axim um  Block Size None 
Target Block Size 100 ha 
Adjacency Distance 55 m  
Proxim ity Distance 21 m  
Tim ing Deviations 4 periods (20 years) 
Spatial Flow 
Tolerance 

Prim ary Flows +/- 5% , Incidental Flows +/- 10%  

Objectives and 
W eights 

Prim ary Volum es: 
fm uCON5YR: Prim ary Coniferous Volum e – W eight = 3 
fm uDEC5YR: Prim ary Deciduous Volum e – W eight = 3 
Incidental Volum es: 
fm uCONIN5YR: Prim ary Coniferous Volum e – W eight = 1 
fm uDECIN5YR: Prim ary Deciduous Volum e – W eight = 1 

Allow m ulti-period 
openings 

Yes 

  
 
For E1 no green up constraints were used, instead the stand structure retention was 
increased to 8% . 
 
The analysis was based on a standard blocking approach developed to address m ultiple 
objectives across m ultiple geographic areas.  The following sections describe the 
blocking approach and present the results of the analysis for each of the critical and 
blocking param eters. 

1.11.2.2 G eneral 

 
The planning horizon was twelve five-year periods, or 60 years from  the m odel start 
date. Separate runs were m ade for each FM U.  The objective was to block the prim ary 
conifer and prim ary deciduous volum es. Advancem ents in the RSPS now perm it 
different rule sets to be m odeled sim ultaneously.  The spatial sequencing allowed 
W eyerhaeuser to m odel both the coniferous and deciduous blocks at the sam e tim e 
while applying different green-up constraints. 
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1.11.2.3 Adjacency Distances (Distance betw een sam e stratum  blocks) 

 
Adjacency describes the ways that polygons are spatially related to other polygons in the 
forest.  W ithin the Stanley™  environm ent, adjacent polygons can be, and are, com bined 
to form  harvest blocks.  This adjacency value dictates the m axim um  distance between 
polygons that Stanley™  would be allowed to group into a harvest block.  The adjacency 
distance assigned for the constraint was 55 m eters.  The distance selected will allow 
polygons to be grouped into blocks that are separated by relatively narrow non-eligible 
features such as seism ic lines, trails or other narrow linear features, but will prevent the 
grouping of polygons separated by landscape features that would, in reality, prohibit the 
harvest of the group as a single unit.  In past analyses, the percentage harvest achieved 
was relatively insensitive to m odifications to adjacency distances, as m any non-eligible 
features are too narrow to be captured as individual polygons within the inventory.  As a 
result, these features do not often act as block boundaries, whereas a 55-m eter 
separation would usually denote a watercourse or a large right-of-way that would 
preclude these polygons from  being grouped.   
 
The adjacency distance is the m axim um  distance between stands that allows Stanley to 
com bine the stands as one harvest opening. The greater the adjacency distance, the 
further away stands can be com bined to form  harvest openings. Any stand that is as 
close as or closer than the adjacency distance away from  another stand can be included 
in a harvest opening, or block, provided other relevant criteria are m et. 
 

1.11.2.4 M inim um  and M axim um  Block Sizes 

 
M inim um  block size is a constraint within the Stanley™  m odeling environm ent that sets 
the m inim um  acceptable harvest block size created using the adjacency distance. 
Single-polygon or com posite-polygon blocks that are sm aller than the m inim um  are 
identified as im possible area and becom e isolated stands. 
 
The m inim um  block size can have significant effects on the spatial harvest levels; the 
larger the m inim um  block size, the greater the negative im pact on the spatial harvest 
level.  A size of two hectares was selected as the m inim um  block size for this analysis.  
Block sizes of less than two hectares are not operationally feasible.  Conversely, setting 
the m inim um  block standards at som e higher area, e.g. ten hectares m ay rem ove a 
large portion of productive land base and consequently constrain the Stanley™  m odel. 
 
No m axim um  block size was used. 

1.11.2.5 Target Block Sizes 

 
The target block size param eter establishes the desired block size. It is very useful if the 
average block size differs greatly from  the desired block size. Various scenarios were 
analyzed and due to the fragm ented nature of the land base it was very difficult to create 
average disturbance patches in the vicinity of the desired patch sizes. The target block 
size was eventually raised to 100 ha. This m eant the m odel would attem pt to aggregate 
polygons until the patch was close to 100 ha in size.   
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1.11.2.6 Proxim al Distances (G reen-up distance betw een blocks) 

 
Spatial blocking within the Stanley™  environm ent requires a value to represent the 
proxim al distance (zero to som e arbitrary m axim um ) within which Stanley™  would be 
allowed to place harvest blocks that have not achieved green-up.  In this case, proxim ity 
represents how close each created opening can be to another (either existing, planned 
or both).     
 
O nce Stanley™  assigns a block to a harvest period; proxim al stands will not be 
scheduled until the regenerating trees within the harvested area have achieved green-
up. In the absence of a proxim al distance, Stanley™  could place blocks as close 
together as the adjacent distance without causing a violation. However, under m ost 
m anagem ent strategies this m ay be inappropriate; thus, by setting the proxim al distance 
greater than or equal to the desired width of exclusion zones, Stanley™  will separate the 
proposed blocks by at least this am ount within the green-up interval (Rem soft, 1999). 
 
Results achieved in past analyses indicate that proposed harvest levels have been 
relatively insensitive to a changing proxim al distance up to 60 m eters, after which 
achievem ent of proposed aspatial harvest levels have decreased noticeably. Thus, in 
this analysis a proxim al distance of 21 m eters was selected. Two stands separated by a 
buffered sm all perm anent stream  (60 m  width) would not be in violation of green-up.  
 
Proxim al distance defines the m inim um  distance that a stand m ust be away from  
another stand in order that the two stands as part of separate blocks can be scheduled 
for harvest in the sam e period. 
 
 

1.11.2.7 Tim ing Deviation 

 
The m axim um  tim ing deviation sets the m axim um  num ber of periods that harvest 
scheduling can deviate from  the aspatial tim ings. The Stanley m odeling process 
attem pts to assign treatm ents to polygons such that deviations from  the optim al tim ings 
outlined in the strategic schedule are m inim ized. However, it m ay be necessary to 
advance or delay activities to facilitate block allocation.  A higher setting allows for 
greater flexibility in the allocation process at the expense of a greater divergence from  
the goals and objectives reconciled in the strategic schedule (Rem soft, 1999). 
 
As discussed above, a m axim um  deviation of zero was used in som e areas in the first 
three periods of the spatial planning horizon to ensure that operational objectives set up 
in W oodstock were not com prom ised by Stanley.  The rem ainder of the spatial analysis 
used a m axim um  deviation of four periods.   
 
Past analyses have shown that percentage harvest, especially for conifer land base, is 
highly sensitive to a changing m axim um  tim ing deviation.  This stands to reason as the 
tim ing deviation allows for increased flexibility for the m odel to allocate the aspatial 
harvest level over a num ber of periods.   
 
Stanley assigns treatm ents to polygons such that deviations from  the scheduled tim ing 
in W oodstock are m inim ized. It m ay be necessary to advance or delay the tim ing of a 
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scheduled activity. The periodic deviation param eter specifies the m axim um  num ber of 
periods away from  the optim al schedule the activity can be blocked. For all runs this was 
set to four periods, or 20 years. The rationale for this is that all the forest is initially quite 
old, and this allows for greater flexibility in scheduling harvest. 
 

1.11.3 Aspatial Post-M odeling Harvest Level Reductions 

1.11.3.1 Stand Structure Retention 

 
The volum es in this analysis were com piled using a flat rate volum e reduction to account 
for the retention of m erchantable volum e left standing.  A flat-rate volum e reduction of 
3%  in FM Us E2, W 5 and W 6 and 8%  in E1 was deducted from  the AAC volum e to 
account for in-block retention.  This reduction rate was done as a flat-rate aspatial 
deduction. Refer to Table 1.19  for the quantitative reduction factors. 
 

1.11.3.2 Cull Deductions 

 
Cull deductions are applied as a m ethod of accounting for non-m erchantable volum e 
loss due to defect, substandard and/or m arginal quality of the harvested trees.  In this 
analysis the cull deductions were rem oved as an aspatial deduction to the calculated 
harvest level and were rem oved after the stand structure retention was deducted.  Refer 
to Table 1.19 for the quantitative reduction factors. 
 
 
Table 1.19    Aspatial Post-M odeling Harvest Level Reductions 
   

Cull Reduction %  Stand Structure 
Retention %  

Total Reduction %  FM U 

Coniferous Deciduous Coniferous Deciduous Coniferous Deciduous

E1 3 7 8 8 11 15 
E2 3 7 3 3 6 10 
W 5 3 7 3 3 6 10 
W 6 3 7 3 3 6 10 
 

1.12    Exploring Trade-offs and Sensitivities 
 
As part of any tim ber supply analysis it is im portant to understand how sensitive certain 
param eters are and the im pacts they bear. A num ber of sensitivity runs were carried out 
to understand the im pacts of certain aspects (1.12.1) as well as the quantification of 
grazing areas on the FM A (1.12.2). Additional details regarding both of these additional 
analysis are located in Appendix 6.7 of Volum e II. 

1.12.1 Sensitivity Analysis 
 
Additional tim ber supply analysis was conducted to assess the sensitivity of the 
AAC to the following scenarios: 
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1) Spatial harvest sequence rem oved 
2) First period carry over volum e rem oved 
3) O ld forest constraints rem oved 
4) Profile constraints rem oved 
5) Harvest Design Area (HDA) access constraints rem oved 
6) Surge cut rem oved (W 6 only) 
 

For this sensitivity analysis, the aspatial W oodstock m odel developed to generate 
the spatial harvest sequence and the PFM S was used as the base m odel. 
Scenarios one to five were assessed for all four FM Us. Scenario 6 was 
assessed for W 6 only. 
 
An additional series of sensitivity runs was conducted to assess the im pact of 
changing the tim ing of harvesting blocks in periods one to four of the SHS. For 
this portion of the sensitivity analysis, the preferred forest m anagem ent scenario 
that includes the LP schedule generated by Stanley was used as the base case.  
 
The Edson FM A AAC is m ost sensitive to the introduction of spatial constraints, as seen 
in the scenario exam ining the im pact of the spatial harvest sequence.  The AAC is 
relatively insensitive to all the scenarios exam ined.  Rem oving the HDA access 
constraints m ade the greatest im pact on AAC; it resulted in a 1.3%  increase for 
deciduous AAC. 
 
 
Table 1.20    Sum m ary of FM A Level Im pacts on AAC of Sensitivity Analysis Runs 
 

Scenario
Prim ary 

Conifer (m 3) %  Change
Prim ary 

Deciduous (m 3) %  Change
Total AAC 

(m 3) %  Change
Base 308,890 0.0% 263,423 0.0% 572,313 0.0%
Im pact of spatial sequence 304,755 -1.3% 255,594 -3.0% 560,349 -2.1%
Rem ove carry over volum e 310,072 0.4% 263,775 0.1% 573,847 0.3%
Rem ove profile constraints 309,888 0.3% 263,897 0.2% 573,785 0.3%
Rem ove old growth constraints 308,970 0.0% 263,972 0.2% 572,942 0.1%
Rem ove HDA access constraints 309,038 0.0% 266,827 1.3% 575,864 0.6%

Rem ove surge cut1 310,239 0.4% 263,423 0.0% 573,662 0.2%  
 

1.12.2 Grazing 
 
The final, aspatial W oodstock m odels that were used to develop the spatial harvest 
sequence and the PFM S, were used to determ ine the grazing disposition AAC levels.  
New outputs were created to report on grazing area deciduous and coniferous harvest 
levels, and total deciduous and total conifer AAC for each FM U.  No other changes were 
m ade to the FM U m odels. 
 
Harvest levels within grazing areas fluctuate considerably from  period to period.  In order 
to accurately calculate harvest in grazing areas as a percentage of the AAC, the average 
harvest in grazing areas for the 32 period planning horizon calculated to represent 
grazing area AAC. 
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Table 1.21    Gross Harvest Levels w ithin Grazing Areas for the FM Us 
 

  E1 E2 W 5 W 6 

  Conifer Deciduous Conifer Deciduous Conifer Deciduous Conifer Deciduous

M ean Gross AAC Grazing       76              97 7,959      16,108 6,538      18,309    1,868         4,738 

Gross AAC* 94,852       43,863 83,082    104,997 33,589      56,801  186,617     164,746 

%  AAC on grazing areas 0.1%  0.2%  9.6%  15.3%  19.5%  32.2%  1.0%  2.9%

 
 
W ith the exception of W 6, the G ross AAC for each FM U was calculated as the 
sustainable, even-flow harvest levels starting in period two.  Period one was excluded 
because it includes carryover volum e.   
 
W 6 has a coniferous surge cut for the first five periods and a carry over volum e for 
deciduous and conifer in the first period.   A large portion of the harvest within grazing 
areas occurs in the first period, and using the sustainable harvest level after the surge as 
the AAC for the entire FM U would give too m uch weighting to the grazing area harvest 
during that tim e.  Instead, for W 6 the AAC was calculated as the average annual harvest 
level for 32 periods.   
 
At the FM A level, the grazing disposition AAC is 4.1%  of the total for coniferous and 
10.6%  for deciduous. 
 
 

1.13     Preferred M anagem ent Strategy 

1.13.1 M anagem ent Objectives and M odel Constraints 
 
Following consultation with other tim ber operators and SRD and various sensitivity 
analyses, a preferred scenario that best represented the collective goals and objectives 
was m odeled to estim ate sustainable harvest levels for the FM A . This scenario was 
constructed to observe non-declining yields on the operable growing stock as a 
sustainability constraint.  This will ensure the m odel does not liquidate volum e at the 
close of the planning horizon but instead will ensure forest tim ber volum e will be present 
beyond the conclusion of the planning horizon.  Additional com ponents of the 
m anagem ent strategy m odeled by this scenario include: 
 

 M axim ization of prim ary deciduous and coniferous volum e;  
 An operationally base Spatial Harvest Sequence, including m aintaining quota 
volum es within targeted geographic areas; 

 M aintenance of older seral stages; 
 Adequate average blocks size; 
 M inim um  block size of 2 ha; and 
 Harvesting across the profile. 

 
The harvest sequence selected provides a flexible operationally based scenario that 
allows W eyerhaeuser and the em bedded quota holders to econom ically and sustainably 
harvest volum e from  FM A. A portion of the blocks in the 20 year spatial harvest 
sequence were m anually planned by the W eyerhaeuser planning team  in Edson and 
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som e of the other tim ber operators (m ainly BRL and ANC) within the FM A. This 
increases the expected congruency between the Spatial Harvest Sequence and the 
operational harvesting activities.  
 

1.13.2 Harvest Levels and Resulting Forest Conditions  
The volum es that the com pany has calculated as the proposed net sustainable harvest 
levels are provided in Table 1.22. Figure 1.10 through Figure 1.13 show the pattern of 
harvest flows in each of the FM Us over the planning horizon.  
 
Table 1.22    Proposed Harvest Levels  
 

E1 65,749 12,357 65,749 12,431

E2 39,685 6,842 39,685 9,086
W 5 22,351 11,441 22,351 10,970
W 6 164,392 61,682 164,392 54,447

FM A 292,177 92,322 292,177 86,934
* Cull: 3%  for coniferous; 7%  for deciduous                 Stand retention: 3%  for E2, W 5, W 6;  8%  for E1 

† Period 1 includes carry-over/overcut volum es.  For W 6 only the coniferous landbase volumes for periods 1 to 4 represent an additional 10%  surge cut.

Coniferous Landbase

FM U

Prim ary Conifer 

Vol (m 3/yr)

(Periods 1 and 2) (Periods 3 and 4)
Incidental Decid 

Vol (m 3/yr)

Prim ary Conifer 

Vol (m 3/yr)

Incidental Decid 

Vol (m 3/yr)

 
 

E1 23,520 21,853 23,520 17,655

E2 79,791 36,967 79,791 35,669
W 5 38,066 7,895 38,066 8,206
W 6 82,634 25,602 82,634 19,939

FM A 224,012 92,317 224,012 81,468
* Cull: 3%  for coniferous; 7%  for deciduous                 Stand retention: 3%  for E2, W 5, W 6;  8%  for E1 

† Period 1 includes carry-over/overcut volumes.  For W 6 only the coniferous landbase volum es for periods 1 to 4 represent an additional 10%  surge cut.

FM U

Deciduous Landbase

(Periods 1 and 2) (Periods 3 and 4)
Prim ary Decid Vol 

(m 3/yr)

Incidental Conifer 

Vol (m 3/yr)

Prim ary Decid Vol 

(m 3/yr)

Incidental Conifer 

Vol (m 3/yr)
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Figure 1.10    E1 Harvest Flow s 
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Figure 1.11    E2 Harvest Flow s 
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Figure 1.12    W 5 Harvest Flow s 
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Figure 1.13    W 6 Harvest Flow s 
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1.13.2.1 Changes in Recom m ended Harvest Levels as Com pared to Previous 
M anagem ent Plan Harvest Levels 

 
Significant changes have occurred in both the area of tim ber harvesting land base and 
the associated prim ary harvest levels from  past m anagem ent plans. This is not 
surprising, since there have been m any significant changes in both the state of the forest 
(such as the quantity of growing stock), and the inform ation available used to conduct 
tim ber supply analyses.  As noted previously, the tim ber harvesting land base has 
declined across the FM A area for a variety of reasons, however, prim ary harvest levels, 
as ratios to land base, have rem ained relatively the sam e, with som e exceptions, m ost 
notably with deciduous types. Again, this is not surprising since there have been 
significant im provem ents in both inventory and growth and yield inform ation for 
deciduous species, in keeping with their significance as a com m ercially valuable crop in 
Alberta since the early 1980s when previous m anagem ent plans were being prepared. 
 
Table 1.23    Com parison of Prim ary Harvest Levels and Net Land Base to the 1986 
M anagem ent Plan 
 
 

E1 54,748 118,300 26,325 24,111
E2 24,623 47,300 36,741 64,800
W 5 35,006 66,100 44,935 86,200
W 6 106,892 214,987 43,269 74,805

sub-total 221,269 446,687 0 151,270 249,916 0

E1 37,106 65,749 21,853 17,063 23,520 12,357
E2 20,890 39,685 36,967 46,303 79,791 6,842
W 5 15,328 22,351 7,895 17,350 38,066 11,441
W 6 87,134 164,392 25,602 38,941 82,634 61,682

sub-total 160,458 292,177 92,317 119,657 224,012 92,322

2006

Primary Conifer 

Vol (m 3/yr)

Incid Conifer 

Vol (m 3/yr)
M anagement Plan

1986

Primary Decid 

Vol (m 3/yr)

Incid Decid 

Vol (m 3/yr)

Net Conifer     
Land Base (ha)

Net Decid Land 
Base (ha)

 
• Inform ation regarding incidental volum es in 1986 was not determ ined 
 

1.13.3 Indicators from  the Preferred M anagem ent Strategy 
The preferred m anagem ent strategy was designed to achieve the m axim um  harvest 
volum e within the objectives for operability and sustainability of both tim ber and non-
tim ber resources. As always, it is prudent to understand the tradeoffs and im pacts that 
com peting values, objectives, and goals have on one another.  The rem ainder of this 
section will provide a thorough look at the various indicators established and tracked to 
assess the sustainability of the preferred scenario. 
 
A spike occurs in m any of the deciduous land base graphs at period 22 (year 2114). For 
each of the FM Us there is a single period uplift in average volum e per hectare (Figure 
1.14), piece size (Figure 1.18), and average harvest age (Figure 1.16). This is indicative 
of a spike in the deciduous age class. W hat is interesting about this spike is that, in each 
case, it is m ade up of pure deciduous strata types (D13 (0%  con), D14 (10%  con), and 
D15 (20%  con)) that are all 100 years of age.  Each of these stands are on good sites in 
the Lower Foothills Natural Subregion with a fully stocked crown closure. The m odel 
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initially harvested these stands in the first period. Not all of them  originally were fully 
stocked. After the initial harvest they are assum ed to be reforested to a fully stocked 
status. The m odel then allows these stands to m ature to the m axim um  predicted volum e 
at 100 years and then harvests them .  
 
In letting the highly productive cohort reach it’s m axim um  volum e, the m odel tem porarily 
strayed from  the oldest first harvest paradigm , selecting younger stands in the periods 
leading up to year 110. This created a pocket/island of pure deciduous stands separated 
from  the rem ainder of the age classes (Figure 1.33).  The age class clum p was 
harvested and that resulted in the spikes that appear in the graphs.   
 

1.13.3.1 Average Volum e per Hectare 

 
Average harvest volum es lies between 106 to 213 m 3/ha for the deciduous and 86 to 
204 m 3/ha for the coniferous dom inant cover types.  The volum es were generally stable 
over tim e although there is a slight decline after period 12 (Figure 1.14 and Figure 1.15).   
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Figure 1.14    Average Volum e per Hectare of Harvest from  the Deciduous Land Base 
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Figure 1.15    Average Volum e per Hectare of Harvest from  the Coniferous Land Base 
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1.13.3.2 Average Harvest Age 

 
The average harvest age on the deciduous land base varies from  95 to 128 over the first 
12 periods, with E1 and E2 generally being older.  Average harvest age declines at that 
point and generally stabilizes between 61 (lowest point) and 73 for the rem ainder of the 
planning horizon.  Average harvest age initially increases in the conifer land base for the 
first 12 periods, varying between 110 (E2, period 4) and 138 (E1, period 6).  At period 
13, average harvest age begins to fluctuate before stabilizing at period 20 to an average 
of 84  (Figure 1.16 and Figure 1.17). 
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Figure 1.16    Average Age of Harvest over Tim e from  the Deciduous Land Base 
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Figure 1.17    Average Age of Harvest over Tim e from  the Coniferous Land Base 
 



Edson FM A   Tim ber Supply Forecasting  

______________________________________________________________________ 
 Edson DFM P Volum e II – Appendix 6.5                      39 

 

 

1.13.3.3 Piece Size Determ ination 

 
Previous analyses assessed various options for m odeling piece size. It was determ ined 
that piece size m odeled through a surrogate variable quadratic m ean diam eter (DBHq) 
was stronger than the piece size estim ate using trees/m 3 for all the m ajor strata.  
Average piece size shows strong consistency between FM Us across the planning 
horizon.  Deciduous DBHq ranges between 26 and 28 for the first 12 periods before 
declining to an average of 24 by the end of the planning horizon.  The coniferous DBHq 
exhibits a sim ilar trend, averaging 24 for the first 12 periods before declining to 21 by the 
end of the planning horizon.   Figure 1.18 and Figure 1.19 show the piece size (DBHq) 
trends by FM U over the planning horizon.  
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Figure 1.18    Deciduous Piece Size throughout the Planning Horizon 
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Figure 1.19    Coniferous Piece Size throughout the Planning Horizon 
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1.13.3.4 G row ing Stock  

 
Both softwood and hardwood growing stocks (GS) exhibit a declining trend over the 
m ajority of the planning horizon (Figure 1.20 and Figure 1.21).  These patterns are 
typical of m ature forest with plenty of standing m erchantable volum e at the beginning of 
the m odeling start date. The rate of change in the deciduous operable growing stock 
(OG S) decreases from  period 12 to the end of the planning horizon. The conifer 
operable growing stock follows a sim ilar trend, with the rate of change decreasing after 
period 16. 
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Figure 1.20    Deciduous Grow ing Stock Projections  
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Figure 1.21    Coniferous Grow ing Stock Projections  
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1.13.3.5 Seral Stage Retention 

 
Future forest conditions were m odified under the m anagem ent scenario m odeled.  
Retention of late, very late, and extrem ely late seral stages for the various natural 
subregions over tim e is shown in Figure 1.22 through Figure 1.28, and Table 1.24 
through Table 1.30.  O verall, the seral constraints were easily m et with the exception of 
the very late and extrem ely late conifer in the Upper Foothills region in the early portion 
of the planning horizon. A few of these constraints had to be postponed until period 7 
(year 35) when those cover types m atured enough to contribute to those specific 
constraints. 
 
Table 1.24    FM U E1 Area of Older Seral Stages in the Low er Foothills Natural Subregion 
 E1 Lower Foothills
Seral Stage (% ) (ha) 0 10 50 100 160

Late Decid 5.0 351 4,215 3,568 1,509 998 351
Very Late Decid 1.0 70 2,418 2,122 712 319 98
Late DC 5.0 282 3,159 2,550 1,427 485 282
Very Late DC 1.0 56 1,963 1,725 440 245 67
Late CD 5.0 559 4,267 3,445 2,748 1,236 2,902
Very Late CD 1.0 112 418 2,993 1,471 887 927
Late PL 5.0 1,105 15,902 13,699 10,283 2,600 1,676
Very Late PL 1.0 221 405 10,823 5,656 1,672 1,676
Late PS 5.0 188 3,730 3,101 1,105 576 450
Very Late PS 1.0 38 590 2,769 1,099 451 450
Late SW 10.0 301 2,875 2,501 1,463 868 605
Very Late SW 2.0 60 1,689 2,362 1,456 626 604
Late 'other' Con 5.0 2,398 30,153 33,952 43,878 42,734 41,313
Very Late 'other' Con 1.0 480 6,165 21,353 38,768 42,311 41,313

Target M inimum Area Tim e from  Start Date (years)

 
* PL = Pine,   PS = Pine/W hite Spruce,   SW  = W hite Spruce    
 
Table 1.25    FM U E1 Area of Older Seral Stages in the Upper Foothills Natural Subregion  
E1 Upper Foothills
Seral Stage (% ) (ha) 0 10 50 100 160

Late Decid 5.0 4 84 76 6 16 4
Very Late Decid 2.0 2 31 22 6 3 1
Late DC 5.0 3 55 28 9 6 5
Very Late DC 2.0 1 49 21 9 3 0
Late CD 5.0 3 63 63 58 21 14
Very Late CD 2.0 1 0 43 58 21 5
Late PL 2.0 2 121 113 76 16 4
Very Late PL 1.0 1 1 106 76 4 4
Extremely Late PL 0.5 1 0 0 1 4 4
Late PS 10.0 3 26 26 7 1 1
Very Late PS 5.0 1 0 26 7 1 1
Extremely Late PS 2.5 1 0 0 0 1 1
Late SW 10.0 1 10 10 10 1 1
Very Late SW 5.0 0 0 10 10 1 1
Extremely Late SW 2.5 0 0 0 0 1 1
Late 'other' Con 10.0 10 80 94 88 94 88
Very Late 'other' Con 5.0 5 7 69 86 88 88
Extremely Late 'other' Con 2.5 3 0 0 1 86 88

Target M inimum Area Tim e from  Start Date (years)

 
* PL = Pine,   PS = Pine/W hite Spruce,   SW  = W hite Spruce    
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Figure 1.22    FM U E1 Area of Seral Stages w ithin the Low er Foothills Natural Subregion 
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Figure 1.23    FM U E1 Area of Seral Stages w ithin the Upper Foothills Natural Subregion 
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Table 1.26    FM U E2 Area of Older Seral Stages in the Low er Foothills Natural Subregion 
 
E2 Lower Foothills
Seral Stage (% ) (ha) 0 10 50 100 160

Late Decid 5.0 1,594 20,752 19,682 7,930 3,298 1,594
Very Late Decid 1.0 319 6,607 7,737 4,889 2,446 362
Late DC 5.0 387 6,163 6,278 2,342 1,189 387
Very Late DC 1.0 77 2,334 2,806 1,961 773 124
Late CD 5.0 460 2,961 2,560 2,803 2,527 2,068
Very Late CD 1.0 92 538 1,117 1,799 1,039 1,147
Late PL 5.0 291 2,488 2,172 1,870 922 847
Very Late PL 1.0 58 12 700 1,269 847 847
Late PS 5.0 117 1,644 1,425 614 396 374
Very Late PS 1.0 23 419 570 570 378 374
Late SW 10.0 231 1,716 1,420 889 433 362
Very Late SW 2.0 46 1,057 976 788 401 362
Late 'other' Con 5.0 1,583 16,484 18,462 29,216 28,790 24,457
Very Late 'other' Con 1.0 317 7,188 10,507 24,289 28,531 24,457

Target M inimum Area Tim e from  Start Date (years)

 
* PL = Pine,   PS = Pine/W hite Spruce,   SW  = W hite Spruce    
 
 
Table 1.27    FM U E2 Area of Older Seral Stages in the Upper Foothills Natural Subregion 
 
E2 Upper Foothills
Seral Stage (% ) (ha) 0 10 50 100 160

Late Decid 5.0 124 1,867 1,927 879 484 459
Very Late Decid 2.0 50 483 1,159 690 236 151
Late DC 5.0 103 1,574 1,599 1,138 485 572
Very Late DC 2.0 41 578 920 916 317 254
Late CD 5.0 98 1,243 981 1,336 193 98
Very Late CD 2.0 39 234 510 1,036 166 92
Late PL 2.0 76 1,247 1,024 2,503 204 146
Very Late PL 1.0 38 359 602 396 160 146
Extremely Late PL 0.5 19 0 0 132 60 146
Late PS 10.0 62 458 356 222 62 62
Very Late PS 5.0 31 216 269 169 27 18
Extremely Late PS 2.5 16 0 0 119 23 18
Late SW 10.0 74 382 331 182 74 74
Very Late SW 5.0 25 83 128 97 25 37
Extremely Late SW 2.5 12 0 0 35 21 22
Late 'other' Con 10.0 165 787 697 693 553 437
Very Late 'other' Con 5.0 83 226 315 474 525 437
Extremely Late 'other' Con 2.5 41 0 0 159 408 425

Target M inimum Area Tim e from  Start Date (years)

 
* PL = Pine,   PS = Pine/W hite Spruce,   SW  = W hite Spruce    
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Figure 1.24    FM U E2 Area of Seral Stages w ithin the Low er Foothills Natural Subregion 
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Figure 1.25    FM U E2 Area of Seral Stages w ithin the Upper Foothills Natural Subregion 
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Table 1.28    FM U W 5 Area of Older Seral Stages in the Low er Foothills Natural Subregion 

W 5 Lower Foothills
Seral Stage (% ) (ha) 0 10 50 100 160

Late Decid 5.0 922 8,114 9,081 4,745 3,048 922
Very Late Decid 1.0 184 1,064 1,213 1,995 1,573 186
Late DC 5.0 220 2,560 2,454 1,225 422 1,096
Very Late DC 1.0 44 273 398 574 301 54
Late CD 5.0 273 1,493 1,441 983 1,746 557
Very Late CD 1.0 55 317 772 447 565 547
Late PL 5.0 188 1,549 1,164 2,148 442 301
Very Late PL 1.0 38 456 509 708 302 301
Late PS 5.0 35 542 477 172 154 77
Very Late PS 1.0 7 184 287 108 77 77
Late SW 10.0 167 1,020 1,091 599 401 269
Very Late SW 2.0 33 161 503 462 272 269
Late 'other' Con 5.0 959 8,495 10,115 18,063 17,672 16,536
Very Late 'other' Con 1.0 192 2,003 4,470 11,939 17,452 16,535

Target M inimum Area Tim e from  Start Date (years)

 
* PL = Pine,   PS = Pine/W hite Spruce,   SW  = W hite Spruce    
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Figure 1.26    FM U W 5 Area of Seral Stages w ithin the Low er Foothills Natural Subregion 
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Table 1.29    FM U W 6 Area of Older Seral Stages in the Low er Foothills Natural Subregion 
 
Lower Foothills
Seral Stage (% ) (ha) 0 10 50 100 160

Late Decid 5.0 21,362 24,097 8,770 6,475 2,007
Very Late Decid 1.0 6,617 4,652 4,879 2,927 465
Late DC 5.0 8,458 9,039 5,524 1,154 2,184
Very Late DC 1.0 3,073 2,893 4,154 958 139
Late CD 5.0 7,174 6,687 3,559 2,292 1,627
Very Late CD 1.0 2,968 4,596 1,808 1,272 1,627
Late PL 5.0 17,786 14,192 8,337 2,258 2,064
Very Late PL 1.0 1,682 10,822 4,342 2,024 2,064
Late PS 5.0 2,667 2,445 1,093 503 488
Very Late PS 1.0 1,073 1,447 718 496 488
Late SW 10.0 4,805 5,400 3,371 1,439 1,315
Very Late SW 2.0 2,246 2,573 2,291 1,345 1,315
Late 'other' Con 5.0 46,445 52,386 64,317 65,304 55,155
Very Late 'other' Con 1.0 17,728 35,032 60,202 61,883 55,155

Target M inimum Area Tim e from  Start Date (years)

 
* PL = Pine,   PS = Pine/W hite Spruce,   SW  = W hite Spruce    
 
Table 1.30    FM U W 6 Area of Older Seral Stages in the Upper Foothills Natural Subregion 
 
W 6 Upper Foothills
Seral Stage (% ) (ha) 0 10 50 100 160

Late Decid 5.0 31 477 169 73 215 31
Very Late Decid 2.0 13 144 140 73 16 7
Late DC 5.0 17 258 239 152 29 17
Very Late DC 2.0 7 109 214 152 4 5
Late CD 5.0 49 224 209 184 57 56
Very Late CD 2.0 20 4 147 63 32 56
Late PL 2.0 87 4,266 3,294 694 303 303
Very Late PL 1.0 43 164 2,285 682 303 303
Extremely Late PL 0.5 22 0 0 11 302 303
Late PS 10.0 12 115 101 27 18 18
Very Late PS 5.0 6 37 76 27 18 18
Extremely Late PS 2.5 3 0 0 2 18 18
Late SW 10.0 31 165 149 86 60 60
Very Late SW 5.0 10 15 130 80 60 60
Extremely Late SW 2.5 5 0 0 2 60 60
Late 'other' Con 10.0 908 5,937 5,809 6,240 6,297 5,334
Very Late 'other' Con 5.0 454 2,486 4,382 6,159 6,215 5,334
Extremely Late 'other' Con 2.5 227 164 164 2,396 6,144 5,294

Target M inimum Area Tim e from  Start Date (years)

 
* PL = Pine,   PS = Pine/W hite Spruce,   SW  = W hite Spruce    
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Figure 1.27    FM U W 6 Area of Seral Stages w ithin the Low er Foothills Natural Subregion 
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Figure 1.28    FM U W 6 Area of Seral Stages w ithin the Upper Foothills Natural Subregion 
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1.13.3.6 Patches  

 
Patches, the areas of contiguous forest (Broad Cover G roup and Seral Stage) during the 
spatial harvest sequence, were analyzed in periods 0 (initial), 2 (10 years), and 10 (50 
years).  As anticipated, patch sizes across the FM A varied. The average patch size, 
depending on FM U, planning period and seral stage, (Table 1.31) ranged from  
approxim ately 1.0 to 11.1 ha.  The range of average patch sizes decreases over the 
spatial harvest planning horizon (i.e. the m inim um  increases and the m axim um  
decreases).  By period 10, patch size ranges from  1.0 to 4.1 ha.  Sim ilar tables showing 
individual BCG s are shown in Appendix 6.9 of Volum e II. 
 
Table 1.31    Patch Size Distribution 
 

FM U E1 FM U E2 FM U W 5 FM U W 6 All
0 Early 3.1 2.2 1.3 4.3 2.9
Im m ature 1.3 1.0 1.1 1.1 1.1
M ature 8.6 5.3 4.7 6.5 6.1
Late 7.9 5.6 4.6 6.0 6.1
Very Late 5.3 6.0 3.1 5.0 5.1
Over M ature 11.1 4.7 9.7 6.8 6.8
Total 6.1 4.3 3.5 5.0 4.8
Avg of Stages 6.2 4.1 4.1 4.9 4.7

10 Early 1.6 1.7 1.5 2.4 2.0
Im m ature 1.6 1.3 1.2 1.8 1.5
M ature 8.7 5.3 4.7 6.2 6.0
Late 6.3 4.7 3.9 4.4 4.8
Very Late 3.6 4.7 1.7 3.6 3.6
Over M ature 11.1 3.1 9.7 6.3 6.2
Total 4.7 3.7 3.0 3.9 3.9
Avg of Stages 5.5 3.5 3.8 4.1 4.0

50 Early 2.2 2.0 1.9 1.8 1.9
Im m ature 2.6 2.2 2.2 2.0 2.2
M ature 1.8 1.9 1.8 2.3 2.1
Late 3.6 2.0 2.0 2.7 2.5
Very Late 1.9 1.2 1.0 1.4 1.4
Over M ature 2.1 3.2 2.3 4.1 3.4
Total 2.2 1.8 1.7 2.0 1.9
Avg of Stages 2.4 2.1 1.9 2.4 2.2

Average Patch Area (ha)Tim e from  
now  (yrs)

Seral Stage

 
 
 
Patches of Interior O lder Forest (IO F) were also analyzed. Interior older forests were 
defined by SRD as contiguous forested area greater than 100 ha with no part of the area 
less than the following distance from  a forest edge: 

 60 m  from  a linear disturbance greater than 8 m  in width 
 30 m  from  the line which cover group changes 
 30 m eters from  the line which forest seral stage changes 
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Age classes included in the definition were defined as: 
 Deciduous - 100 years or older 
 M ixedwood (DC & CD BCG s com bined) - 100 years or older 
 Pine leading - 100 years or older 
 W hite Spruce leading - 120 years or older 
 Black Spruce leading - 140 years or older 

 
Table 1.32 looks at the am ount of IO F at 0, 10, and 50 years both ignoring and 
incorporating seism ic lines as hard edges.  Both the total area of IO F and the average 
IO F patch size increase over tim e where seism ics are ignored. Supporting tables are 
shown in Appendix 6.9 of Volum e II.  M aps of the IO F are located in Appendix 6.12. 
 
Table 1.32    Area of Interior Older Forest 

Tim e from  
now  (yrs)

Cover 
Type

FM U 
E1

FM U 
E2

FM U 
W 5

FM U 
W 6

All
FM U 
E1

FM U 
E2

FM U 
W 5

FM U 
W 6

All

0 Decid 179.8 114.4 173.2 146.1 146.1
M X 122.7 122.7
Pine 180 123.2 181.3 167.8
SB 127.8 127.8
SW
Total 180 553.4 0.0 295.7 591.5 0 146.1 0.0 0.0 146.1
Average 180 138.4 0.0 147.9 147.9 0 146.1 0.0 0.0 146.1

10 Decid 162.8 162.8 146.1 146.1
M X 126.1 126.1
Pine 180 128.6 147.7
SB 127.8 281.1 250.4
SW
Total 180 416.7 0.0 409.7 687.1 0 146.1 0.0 0.0 146.1
Average 180 138.9 0.0 204.8 171.8 0 146.1 0.0 0.0 146.1

50 Decid 139.8 150.7
M X 257.1 257.1
Pine 113 200.9 162.4
SB 165 139.3 189.9 219.2 184.8
SW
Total 279 737.1 189.9 219.2 755.1 0 0.0 0.0 0.0 0.0
Average 139 184.3 189.9 219.2 188.8 0 0.0 0.0 0.0 0.0

Ignoring Seism ics Incorporating Seism ics

 
 

1.13.3.7 Area Harvested 

 
The area harvested over tim e is fairly consistent, with FM U W 6 exhibiting the greatest 
variability. The area of deciduous harvested ranges from  962 ha (FM U E1, period 11) up 
to 4,145 ha (FM U W 6, period 1).  The area of conifer harvested ranges from  778 ha 
(FM U W 5, period 11) up to 7,635 ha (FM U W 6, period 31) (Figure 1.29).  
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Figure 1.29    Projected Harvest Area (ha) 
 

1.13.3.8 Age Class Distribution 

 
The initial age class structure of the net harvestable land base is skewed towards the 
late seral stages. There is a large concentration of m erchantable tim ber between 65 and 
115 years of age and a relative shortage of younger (> 65 years) stands (Figure 1.30). 
This large spike (age 115) is the prim ary focus area of m uch of the harvest until enough 
area is converted to younger stands and the forest age class distribution becom es m ore 
balanced. Refer to Figure 1.31 thru Figure 1.34 for snapshots of the age class 
distribution over tim e. 
 
The initial age class distribution for all forested stands is presented in Figure 1.35. The 
pattern looks alm ost exactly the sam e as the net land base but has m uch m ore area. 
The pattern of developm ent over tim e (Figure 1.36 thru Figure 1.39) is sim ilar as well as 
the large spike of m ature tim ber dim inishes over tim e as the m erchantable com ponent is 
harvested and is reforested into younger age classes. The apparent difference is that as 
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the m erchantable portion of the forest becom es regulated, the productive, but non-
harvestable com ponent continues to age over tim e.  
 
These age class distributions only account for forest m anagem ent activities and forest 
dynam ics. They do not m odel the effects of other industries or natural disturbances. 
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Figure 1.30    Age Class Distribution of the Net Harvestable Land Base at T = 0 years  
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Figure 1.31    Age Class Distribution of the Net Harvestable Land Base at T = 10 years  
 



Edson FM A   Tim ber Supply Forecasting  

______________________________________________________________________ 
 Edson DFM P Volum e II – Appendix 6.5                      56 

 

FM U E1 Net Landbase (T = 50 yrs)

0

5,000

10,000

15,000

20,000

25,000

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59

Tim e (5 year periods)

A
re
a 
(h
a)

C

CD

DC

D

FM U E2 Net Landbase (T = 50 yrs)

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59

Tim e (5 year periods)

A
re
a 
(h
a)

C

CD

DC

D

FM U W 5 Net Landbase (T = 50 yrs)

0

1,000

2,000

3,000

4,000

5,000

6,000

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59

Tim e (5 year periods)

A
re
a 
(h
a)

C

CD

DC

D

FM U W 6 Net Landbase (T = 50 yrs)

0

5,000

10,000

15,000

20,000

25,000

30,000

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59

Tim e (5 year periods)

A
re
a 
(h
a)

C

CD

DC

D

 
Figure 1.32    Age Class Distribution of the Net Harvestable Land Base at T = 50 years  
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Figure 1.33    Age Class Distribution of the Net Harvestable Land Base at T = 100 years 
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Figure 1.34    Age Class Distribution of the Net Harvestable Land Base at T = 160 years  
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Figure 1.35    Age Class Distribution of the Gross Land Base at T = 0 years  
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Figure 1.36    Age Class Distribution of the Gross Land Base at T = 10 years  
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Figure 1.37    Age Class Distribution of the Gross Land Base at T = 50 years  
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Figure 1.38    Age Class Distribution of the Gross Land Base at T = 100 years  
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Figure 1.39    Age Class Distribution of the Gross Land Base at T = 160 years 
 
Data shown graphically in Figure 1.14 through Figure 1.39 are shown in tabular form  in 
Appendix 6.9 of Volum e II.  M aps of the spatial harvest sequence can be found in 
Appendix 6.6.  A statem ent and subsequent tables from  W eyerhaeuser with respect to 
quota production chargeability can be found in Appendix 6.8.  A patch size database for 
periods 0, 2, and 10 can be found on the accom panying DVD. 
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Table 1.33 through Table 1.36 shows the area harvested by both Forest M anagem ent 
Unit, Land M anagem ent Unit and Harvest Design Area (H.D.A.) for the duration of the 
SHS. The LM U will be the base unit to gauge the 20%  allowable variance of sequenced 
harvest area. 
 
 
Table 1.33    FM U E1 SHS Harvest Area by LM U and H.D.A. 
 

E1

M oose Creek LM U
H.D.A. Con Dec Con Dec Con Dec Con Dec

Broken Cabin 25 10 0 0 110,896 43,740 46,328 4,358
Coyote Creek 84 4 15 0 97 0 110 2
Erith 10,793 37,801 146,971 37,853 44,873 21,025 0 18,810
Fickle Lake 22,079 53,447 0 0 18,670 21,128 13,256 26,606
Rodney Creek 26,381 21,212 208,593 100,312 105,766 38,371 179,446 71,071
Sang Lake 267,869 87,621 0 0 0 0 0 0
Svedberg 35,376 6,256 14,661 1,048 88,841 15,028 129,624 18,423

Harvest Design Areas Volumes (m3)

Period 1 Period 2 Period 3 Period 4

 
 
Table 1.34    FM U E2 SHS Harvest Area by LM U and H.D.A. 
 

E2

Edson LM U
H.D.A. Con Dec Con Dec Con Dec Con Dec

Cricks Creek 9,609 245,701 26,542 111,597 12,574 101,072 9,336 24,732
Deer Hill 47,662 121,254 33,521 95 14,884 56,207 25,593 41,046
Grande Prairie Trail 4,423 201 14,868 22,376 4,070 3,336 11,126 9,821
Grand Trunk 0 0 0 0 2 6 0 0
M edicine Lodge 4,703 4,210 14,982 18,526 34,943 47,205 45,767 8,556
Obed Lake 0 308 10,753 0 14,522 1,791 22,078 16,451
Oldman Creek 90,102 9,063 38,248 28,946 24,714 317 15,931 1,780
Pioneer 0 0 7,010 45,502 3,345 13,422 0 0
Shining Bank East 5,273 109,545 302 0 2,117 0 5,425 102,514
Sundance Creek 224 0 0 10,491 52,786 105,354 30,554 146,308
Surprise Lake 0 0 0 0 1,772 0 3,424 4,055
Swanson 0 0 0 0 15,281 3,196 13,891 72,339
Tom Hill 27,901 17,815 36,192 136,169 24,662 84,934 25,482 33,313
Trout Creek 5,101 17,072 32,262 97,928 11,145 52,736 9,554 6,656

Harvest Design Areas Volumes (m3)

Period 1 Period 2 Period 3 Period 4

 
 
Table 1.35   FM U W 5 SHS Harvest Area by LM U and H.D.A. 
 

W 5

Beaver M eadows LM U
H.D.A. Con Dec Con Dec Con Dec Con Dec

East Bank 1,764 0 1,935 0 38,970 4,199 34,665 16,399
Easyford 31,284 122,883 9,918 0 11,815 31,099 17,370 46,166
Hattonford 11,526 0 19,557 128,492 21,386 60,148 12,947 17,471
Keyhole 1,049 13,840 1,526 0 4,101 2,291 3,434 9,261
Lobstick 15,145 22,936 18,264 25,677 9,111 11,170 12,959 22,450
Lodgepole 7,644 43,467 2,331 0 7,270 20,719 1,546 14,777
Lost Elk Ridge 10,332 7,795 3,469 0 4,572 63,414 11,860 52,510
M ackay Lake 5,073 0 15,212 64,139 2,977 2,021 2,984 9,116
M cLeod 45,729 0 50,127 0 22,127 23,197 21,647 30,386

Harvest Design Areas Volumes (m3)

Period 1 Period 2 Period 3 Period 4
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Table 1.36   FM U W 6 SHS Harvest Area by LM U and H.D.A. 
 

LM U / H.D.A. Con Dec Con Dec Con Dec Con Dec

Carrot Creek
Nine M ile 39,230 101,266 144,404 0 37,379 2,047 29,358 5,587
North Rat Creek 55,646 0 17,137 164,138 0 2,611 17,315 3,440
Tower 17,307 6,492 4,438 0 3,101 10,854 33,945 14,430
Cynthia
Bigoray 27,945 50,948 27,559 10,808 18,545 19,597 16,642 15,103
Chip Lake 7,182 0 356 0 148,716 92,391 79,040 24,565
Eta Lak 215,603 145,935 1,738 0 68,620 151,883 85,263 98,857
Granada 121,003 121,578 0 0 0 0 0 374
No Jack South 11,308 0 125,015 89,489 7,128 25,937 5,751 23,756
Paddy Creek 3,291 40,522 61,768 104,164 2,743 2,666 151,808 155,953
Sinkhole Lake 40,177 42,100 0 0 36,058 26,936 50,876 30,064
W olf Lake
Big Rock 52,332 27,214 117,223 9,825 6,061 0 41,920 0
Coyote Creek 5,384 14,780 90,954 5,948 1,063 657 70,329 4,923
M innow Lake (N&S) 0 0 0 0 232,638 88,207 91,663 29,871
North Pembina 140,764 71,335 69,558 980 205,595 6,119 71,641 10,429
South Rat Creek 11,546 54,618 166,695 79,597 95,514 34,176 77,839 40,931
Zeta Lake 412,474 52,854 69,619 4,130 34,233 150 73,836 11,059

Harvest Design Areas Volumes (m3)
FM U W 6 

Period 1 Period 2 Period 3 Period 4

 
 
 

1.14   Conclusion 
 
This tim ber supply analysis has focused on defining expected harvest levels that can 
reasonably be m aintained over a long period of tim e (the next 160 years).  The basis for 
this is largely the relative certainties of outcom e inherent in current m anagem ent 
practices, which are supported by a significant quantity of em pirical evidence.  This 
analysis purposely avoided speculation in the realm  of potential m anagem ent practices 
in term s of “what could be, or, what should be”. This is consistent with at least two m ajor 
tenets of the m anagem ent objective of dem onstrating sustainability: 
 

 Sustainability should be based on what we do know at present from  an em pirical 
perspective about the condition of the forest and our ability to m anage it. 

 Sustainability should resist m aking decisions and value judgm ents today 
regarding choices and decisions that future generations m ay or m ay not m ake 
regarding their values and uses of forests. In other words, we can not know today 
how future generations will value the im pacts of today’s m anagem ent practices 
that affect the state of the forest in their tim e. 

 
It is im portant to m ake forest m anagem ent decisions today that will not unduly affect 
choices and opportunities of future generations. 
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