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EXECUTIVE 
SUMMARY 

This document details the Forestry Resources within the Local Study Areas 
for Shell Canada Limited's (Shell) Muskeg River Mine Project (the Project) 
in support of an Environmental Impact Assessment. Shell's Lease 13 occurs 
on crown lands within the Forestry Management Unit A7 of the Athabasca 
Forest. The Alberta Government has granted Northlands Forest Products 
Ltd. the right to harvest coniferous timber under a quota disposition. 
Deciduous timber rights and some coniferous timber rights have been 
granted to Alberta Pacific Industries Inc. under a Forest Management 
Agreement. 

Alberta Forest Service's Phase 3 forest cover maps, prepared in 1983 and 
1984, were updated to the Alberta Vegetation Inventory (AVI) Version 2.2 
standard. A field inventory was undertaken in September 1997 to confirm 
preliminary interpretation of 1: 10,000 scale black and white aerial 
photographs. 

The LSA supports approximately 49% or 5,394 ha of productive forest 
lands of fair to good quality. This productive forest is composed of 
coniferous forests cover on 2,524 ha, deciduous forest cover on 1,656 ha 
and mixedwood cover on 1,212 ha. Old growth forest account for less than 
2 ha of the LSA. 
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1 INTRODUCTION 

Shell Canada Limited's Lease 13 occurs on crown land within Forestry 
Management Unit A7 (Figure 1) of the Athabasca Forest. The Alberta 
Government has granted Northlands Forest Products Ltd., the right to 
harvest coniferous timber under a timber quota disposition. Northlands 
holds quota Q5. Deciduous timber rights and some coniferous timber rights 
have been granted to Alberta Pacific Industries Inc. under a Forest 
Management Agreement. 

A timber quota is a commitment of timber volume using a 20-year 
renewable certificate with plan approval from the Alberta Forest Service. It 
grants a right to harvest a percent share of the annual allowable cut within 
the management unit. Each quota area supports approximately 40 years of 
harvest and is initially divided into four cut plan areas, each of which 
supports about 10 years of harvest. 

A Forest Management Agreement gives the agreement holder the 
responsibility of managing the forests within their agreement area for 
commercial timber. Harvest scheduling and planning is completed by the 
agreement holder and is subject to an approved long term forest 
management plan and associated annual allowable cut calculation. 

Alberta Pacific Forests Inc. (1997) developed a Forest Management Plan 
for the purposes of identifying sustainable allowable cut and projected 
timber harvesting levels. This plan includes projected harvest levels by 
Northlands Forest Product Ltd. Some harvesting plans are proposed for the 
eastern portion FMU A 7 beginning in 1997. 

Phase 3 forest cover maps of the area were prepared in 1983 and 1984 by 
the Alberta Forest Service. The level of detail in Phase 3 does not 
adequately described the forestry resources in the Muskeg River Mine 
Project (Project) local study area (LSA). For this reason, it was necessary to 
update the forest cover maps to the Alberta Vegetation Inventory (A VI) 
standards and conduct a field sampling program to estimate timber yields. 
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2 METHODOLOGY 

2.1 ALBERTA VEGETATION INVENTORY 

Phase 3 forest cover maps were updated to the Alberta Vegetation 
Inventory (AVI) Version 2.2 standards using 1:10,000 scale black and white 
aerial photographs taken in 1995. A field inventory was undertaken in 
September 1997 to confirm preliminary interpretation of photographs. A VI 
or forest types were classified to: 

• moisture regime; 
• crown closure; 
• density; 
• height; 
• overstory and understory species composition (up to 3 dominant cover 

types); 
• age; and 
• site condition. 

Each polygon includes all tree species with greater than 10% cover and 
indicates both horizontal and vertical stand structures. A VI polygons were 
transferred to a 1:10,000 scale orthophotograph. A database of polygon 
number and corresponding A VI attributes were integrated into GIS 
ARCINFO files. Alberta Wetland Inventory is presented in the Baseline 
Wetlands Report (Golder 1997a). Detailed description of AVI 
methodology is presented in "Alberta Vegetation Inventory Version 2.2 
(Alberta Environment Protection 1997). Figure 2 shows the schematic of 
the mapping process. 

The products of the study are an orthophoto mosaic of the LSA with A VI 
polygon boundaries and a database documenting the attributes are 
summarized and discussed in Section 3. 

2.1.1 Study Area 

The LSA for the Project is located adjacent to the Athabasca River 
Township 96, Range 9-11 and covers an area of 10,954 hectares (Figure 1). 
Boundaries were defined by the Project development area, with the 
exception of the south and east boundaries. Along these portions of the 
project development area the LSA extends a further 500 m. The southern 
500 m extension buffers any proposed development. The eastern 500 m 
buffer is based on previous studies in the area and also includes buffer 
wetlands near the LSA. 
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2.2 OLD GROWTH FORESTS 

Old-growth may be defined as those forested areas where the annual growth 
equals annual losses, or where mean annual increment of timber volume 
equals zero. They can also be defined as those stands that are self 
regenerating, having a specific structure that is maintained, The structure 
includes juvenile, mature, dying and decaying trees of the same species. 

Old Growth Minimum Ages (BOV AR 1996) 

• Aspen 1 00 years 
• White Spruce 160 years 
• Jack Pine 120 years 

Old growth forests were identified from the A VI mapping. 

2.3 UNDERSTORY REGENERATION 

Understory regeneration were identified from A VI and the Terrestrial 
Vegetation Baseline Report (Golder 1997b). 
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3 RESULTS 

3.1 PRODUCTIVITY 

The LSA supports approximately 49% of productive forest lands of fair to 
good quality. The forest resources in the LSA should be considered of high 
quality relative to the available timber in the northern half of the Northeast 
Boreal Region. The A VI products, orthophoto mosaic with A VI boundaries 
and associated data are found in Appendix I. 

There are 2,255 polygons with AVI attributes delineated in the LSA 
(Figures I-1 and I-2, Appendix I). The attributes assigned consist of 
meridian, township, range, height, stand number, moisture regime, crown 
closure, species composition, stand structure, origin, timber productivity 
ratings, naturally non-vegetated, anthropoginic disturbances, modifiers and 
field data locations. A total of 55 field plots were inventoried in the LSA. 
Multistory stands occur in 317 polygons. The remaining polygons (1,938) 
are single story stands (Appendix I). 

The area of productive and non-productive forest types is shown in Table 1. 
Potentially productive land includes clearcuts and partial cuts. Clearing 
that have the capability to grow productive forest, but do not support a 
forest cover type at the time of sampling are also included. Approximately 
2,525 ha, or 23% of the LSA is coniferous dominated productive forests. 
Mixedwood forest accounting for approximately 1,212 ha, or 11% of the 
LSA. Approximately 1,657 ha or 15% of the area is deciduous dominated 
forests. The remaining 5,560 ha or 51% is non-productive land for forests, 
composed primarily of various types of wetlands complexes, water and 
disturbed lands. 

The productive forest land base (5,394 ha) is dominated by various species 
in the following proportion: 

• aspen and balsam poplar 2,378 ha or 44% 

• black spruce 943 ha or 17% 

• white spruce 370 ha or 7% 

• jack pine 739 ha or 14% 

• tamarack 964 ha or 18% 

Area of forest cover types are presented in Table 1. Much of the productive 
land is found in the older age classes. Much of the area has been influenced 
by either 1940 or 1840 forest fires. Higher quality sites often show lower 
volumes per hectares than lower quality sites because higher quality sites 
generally include rover valley older forests, which are becoming decadent. 
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Table 1 Area (ha) of Forest Cover Types in the Muskeg River Mine Project 
Local Study Area 

0 1 2 3 4 
Forest Cover types Site Index C0-6m) {6.1-12m) (12.1-18m) (18.1-24m) (24.1-30m) 

Coniferous 
Predominantly White Spruce Fair 40.7 

Medium 22.8 79.9 17.7 
Good 66.0 10.6 10.9 

Predominantly Black Spruce Fair 359.5 71.5 
Medium 130.7 294.6 7.3 
Good 30.8 36.9 

Predominantly Tamarack Fair 32.0 416.8 13.6 
Medium 367.0 91.8 
Good 4.0 36.9 

Predominantly Jack Pine Fair 2.1 2.0 
Medium 0.8 2.8 270.8 
Good 95.2 9.1 

Subtotal Coniferous 523.0 1,212.4 645.9 28.3 10.9 
Deciduous 
Predominantly Trembling Fair 3.1 
Aspen Medium 0.8 2.1 836.0 105.1 

Good 24.2 20.5 130.6 481.9 
Predominantly Balsam Poplar Fair 1.7 

Medium 15.2 3.6 20.8 
Good 11.3 

Subtotal Deciduous 25.0 42.6 981.5 607.8 0 
Mixedwood 
Predominantly Trembling Fair 7.3 
Aspen or Balsam Poplar Medium 3.1 13.3 617.9 22.0 2.3 

Good 6.6 38.9 9.7 
Predominantly White Spruce Fair 

Medium 2.7 14.1 17.2 5.0 34.7 
Good 0.7 32.9 2.5 11.9 

Predominantly Black Spruce Fair 6.6 
Medium 2.1 2.6 
Good 

Predominantly Tamarack Fair 
Medium 2.0 
Good 

Predominantly Jack Pine Fair 
Medium 3.9 16.5 195.1 1.5 
Good 135.0 4.2 

Subtotal Mixedwood 18.4 55.8 1,044.3 44.9 48.9 
Total Productive Stands 566.4 1,310.8 2,766.9 690.1 59.8 
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Totals 

40.7 
120.4 
87.5 

431.0 
432.6 

67.7 
462.4 
458.8 

40.9 
4.1 

274.4 
104.3 

2524.8 

3.1 
944.0 
657.2 

1.7 
39.6 
11.3 

1656.9 

7.3 
658.6 

55.2 
0.0 

73.7 
48.0 

6.6 
4.7 
0.0 
0.0 
2.0 
0.0 
0.0 

217.0 
139.2 

1,212.3 
5,394.0 
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3.2 MERCHANTABILITY 

There is a road network and other disturbances that have removed forest 
cover from approximately 540 ha of the LSA. Table 1 lists the stands that 
can be salvaged and the total area associated with the dominant types. The 
cover of merchantible stands (i.e., having a timber productivity rating of 
higher from fair to good) approximates 49% of the LSA. 

3.3 OLD GROWTH FOREST 

The occurrence of old growth forests in the Project is limited. The 
frequency of fires and other disturbances such as flooding, variations in 
water table, insects and disease have created a forest mosaic of early 
successional types. Old growth forests comprise approximately less than 
1% of the LSA. There are small isolated stands of jack pine located with 
ages estimated between 110 to 200 years (Table 2). However, although 
these stands are old, they do not have the characteristics of old-growth 
forests. 

Table 2 Old Growth Forests in LSA 

Dominant Overstory Tree Species AVIType Average Age Hectares 

Jack Pine mB21Pj9Aw1 127 1.5 

3.4 UNDERSTORY REGENERATION 

There is a considerable amount of white spruce and black spruce 
regeneration in the understory of stands that originated after the 1840 fire. 
The majority of coniferous understory is white spruce. Some trembling 
aspen is regenerating in upland sites (Appendix 1). 
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4 CLOSURE 

We trust that this report presents the information that you require. Should any portion 
of the report require clarification, please contact the undersigned. 

Respectfully submitted, 

GOLDER ASSOCIATES LTD. 

Report prepared by: 

Veronica Chisholm, B.E.S. 
Environmental Scientist 

Report reviewed by: 

luM 
Dave Kerr, M.Sc., P.Ag. 
Principal 

hn R. Gulley, M.Sc., P.Biol. 
Oil Sands Project Director 

Golder Associates 



January 1998 - 10-

5 REFERENCES 

Alberta Environment Protection 1997. Alberta Vegetation Inventory Version 2.2. 

Alberta Pacific Forests Inc. 1997. Detailed forest management plan. 

BOV AR Environmental Ltd. 1996. Environmental impact assessment for the Syncrude 
Canada Limited Aurora Mine. Report for BOV AR Environmental and 
Syncrude Canada. 

Golder Associates Ltd. 1997a. Wetlands Baseline for the Muskeg River Mine Project. 

Golder Associates Ltd. 1997b. Terrestrial Vegetation Baseline for the Muskeg River 
Mine Project. 

Golder Associates 



APPENDIX I 

ALBERTA VEGETATION INVENTORY 
MAP AND DATABASE 



Legend for A VI Database 

Main Abbreviation Explanation Sub Explanation 
Abbreviation 

M West of Meridian 
RG Range 

TWP Township 
Stand Stand Number 
MREG Moisture Regime A Aquatic 

D Dry 
M Mesic 
w Wet 

cc Crown Closure A 06-30% 
B 31-50% 
c 51 -70 % 
D 71-100% 

HT Height in metres 
SP1 Tree Species (1) AW Aspen 

LT Tamarack 
PB Balsam Poplar 
SB Black Spruce 
sw White Spruce 

SP1PC Percent Crown Cover of Species (1) 
SP2 Tree Species (2) AW Aspen 

BW Paper Birch 
LT Tamarack 
PB Balsam Poplar 
PJ Jack Pine 
SB Black Spruce 
sw White Spruce 

SP2PC Percent Crown Cover of Species (2) 
SP3 Tree Species (3) Refer to SP2 

SP3PC Percent Crown Cover of Species (3) 
SP4 Tree Species (4) Refer to SP2 

SP4PC Percent Crown Cover of Species (4) 
SP5 Tree Species (5) Refer to SP2 

SP5PC Percent Crown Cover of Species (5) 
ss Stand Structure M Multi-layer 

s Single Storey 
ORIG Year of Stand Origin 
TPR Timber Productivity Rating F Fair 

G Good 
M Medium 
u Unproductive 

II Interpreters Initials DP Dean Patterson 
NFTYPE Non-forested Type HF Herbaceous Forbs 

HG Herbaceous 
sc Grassland 
so Closed Shrub 

Open Shrub 
NFCC Non-forested cover 

NATNV Naturally Non-vegetated NWC Cutbank 
NWF Flooded 
NWL Lakes and Ponds 
NWR Rivers 



Main Abbreviation Explanation Sub Explanation 
Abbreviation 

ANVEG Anthropogenic Vegetated CIP Pipelines, 
Transmission Lines, 
Grassed-in Airstrips, 
Microwave Tower 
Sites, Forestry 
Lookout Tower, 
Cemeteries 

ANNVEG Anthropogenic Non-vegetated AIG Gravel pits, Burrow 
AIH pits 
AIM Permanent 

Highways 
Surface Mines 

MOD1 Modifier 1 cc Clear cut 
CL Clearing 
WF Windfall 

MOD1EX Extent of Modification 
MOD1YR Year of Modification 

MOD2 Modifier 2 Refer to MOD1 
MOD2EX Extent of Modification 2 
MOD2YR Year of Modification 2 
EXSRCE Data Source A 

E Vegetation or Soil 
Survey Plots 

F Forestry Field 
Survey Plots 

EXYEAR Data Source Year 
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