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EXECUTIVE
SUMMARY

This document details the Forestry Resources within the Local Study Areas
for Suncor Project Millennium (the Project) in support of an Environmental
Impact Assessment. Suncor’s Lease 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
Pacific Forests Inc. 1995).

Alberta Forest Service’s Phase 3 forest cover maps, prepared in 1983 and
1984 (Alberta Forest Service 1985), were updated to the Alberta Vegetation
Inventory (AVI). A field inventory was undertaken in September 1997 to
confirm preliminary interpretation of 1:20,000 scale black and white aerial
photographs.

The terrestrial local study area (ILSA) supports approximately 49% or 5,394
ha of productive forest lands of fair to good quality. This productive forest
is composed of coniferous forest 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% of the terrestrial LSA.
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1.

INTRODUCTION

Suncor’s Lease occurs on crown land within Forestry Management Unit
A5J (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 (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.

Phase 3 forest cover maps of the area were prepared in 1983 and 1984 by
the Alberta Forest Service. Volume estimates were based on measurements
recorded south of Lease 86/17. The level of detail in Phase 3 does not
adequately describe the forestry resources in the Suncor Project Millennium
(Project) terrestrial local study area (LSA). For this reason, it was necessary
to update the forest cover maps to the Alberta Vegetation Inventory (AVI)
standards.

In January of 1995, Seaway Project Management Ltd. (1995) completed a
timber assessment of Fee Lots 1, 2, 3 and Lease 97. The assessment
concentrated on merchantable white spruce sites. A field inventory was part
of the assessment in which 27 sample plots were established on nine stands
dominated by merchantable white spruce.
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Alberta Forest Service guidelines for the assessment and reforestation of
forested Lands (Bondy 1991) requires that an assessment of impact to forest
resources by industrial users include the following information:

e a cover map at a scale of 1:20,000 based on Alberta Vegetation
Inventory specifications;

e identify productive, potentially productive and unproductive land base;
e volume and area estimates by strata (cover group);

e an estimate of the growing stock that will be lost;

e estimate of timber volumes that will be salvaged; and

e areforestation or reclamation plan.

The purpose of this report is to provide a description of the AVI collected for the
Project study area. In addition, this report summarizes the productive timber
stands in the area according to cover type. The reforestation plan is detailed in
the Closure and Conservation and Reclamation Plans submitted as part of the
Project Millennium Application.
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2.

LOCAL STUDY AREA

The east bank mining area, which encompasses both the Steepbank Mine,
Project Millennium and buffer areas is referred to in this document as the
Terrestrial Local Study Area (TLSA).

Suncor’s Project Millennium is located within Forest Management Unit
AS5J (Figure 1) of the Athabasca Forest. It is bordered to the west and east
by Athabasca River and Steepbank River within Townships 91 and 92 and
Ranges 8 and 9. The LSA area covers an area of 16,181 ha. The majority
of the LSA is situated on a relatively large organic plain, identified in the
Ecological Land Classification as the Steepbank Organic Plain, that
supports predominantly unproductive coniferous fens. Productive upland
coniferous, mixedwood and deciduous stands are largely associated with
floodplains and escarpments of the Athabasca and Steepbank rivers. A
moraine deposit, referred to as the Steepbank Upland, that is situated in the
southeast corner of the LSA supports some productive coniferous and
mixedwood stands (Figure 3).
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2 METHODOLOGY
31  ALBERTA VEGETATION INVENTORY

Phase 3 forest cover maps were updated to the Alberta Vegetation
Inventory (AVI) Version standards using 1:20,000 scale black and white
aerial photographs taken in 1997. Aerial photographs were pre-stratified
prior to AVI specifications. A field inventory was undertaken in September
1997 to coliect AVI data such as site conditions, forest cover types, heights
and age and to confirm preliminary interpretation of photographs. Each
AVI polygon was classified according to:

e moisture regime

e crown closure

e density

e height

e overstorey and understorey species composition (up to 3 dominant
cover types)

* age

e site condition

Forest cover information was only collected on polygons where the tree
species was greater than 10% cover (Alberta Environment Protection 1997).
Polygons having less than 10% cover, were classified as shrub or non-
vegetation classes such as lakes, rivers or disturbance features. Wetland
attributes were assigned to map units in accordance with the AVI
specification (Halsey and Vitt 1996). Details on the mapping process are
shown schematically in Figure 3. Details on wetlands in the LSA are
discussed in the Wetlands Baseline for Project Millennium (Golder 1998a).

Once interpretation was complete, AVI polygons were transferred to a
1:20,000 scale orthophotograph. A database of polygon number and
corresponding AVI attributes were linked to the map units through GIS
ARCINFO files.

Accordingly, the products of the study are an orthophoto mosaic of the LSA
with AVT units and an attribute database, details of which are presented in
Section 4.

Golder Associates
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3.1.1

Table 1

3.2

Forestry Productivity Database Methodology

Forest productivity was determined based on forestry and spatial attributes
associated with each AVI stand delineated. Productivity comparisons were
assessed based on timber productivity ratings (TPR). The TPR is
determined based on tree, species, height and stand origin and separated
into four classes that include, unproductive, fair, moderate or good. The
criteria for summarizing forest productivity in the TLSA is outlined in
Table 1.

Forest Productivity Methodology

Stand Type

| Stands Included

Coniferous

Predominantly White Spruce

All non-mixedwood® stands where the primary species is
white spruce.

Predominantly Black Spruce

All non-mixedwood stands where the primary species is
biack spruce.

Predominantly Tamarack

All non-mixedwood stands where the primary species is
tamarack.

Predominantly Jack Pine

All non-mixedwood stands where the primary species is
jack pine.

Deciduous

Predominantly Trembling Aspen

All non-mixedwood stands where the primary species is
aspen.

Predominantly Balsam Poplar

All non-mixedwood stands where the primary species is
balsam poplar.

Mixedwood™

Predominantiy Trembling Aspen
or Balsam Poplar

All mixedwood stands where either aspen or balsam popiar
is the primary species.

Predominantly White Spruce

All mixedwood stands where white spruce is the primary
species.

Predominantly Black Spruce

All mixedwood stands where black spruce is the primary
species.

Predominantly Tamarack

All mixedwood stands where tamarack is the primary
species.

Predominantly Jack Pine

All mixedwood stands where jack pine is the primary

species.

(a)

A mixedwood stand is defined: a) as any stand where the primary tree species is
deciduous/coniferous and the secondary tree species is coniferous/deciduous; or b)
where the primary and secondary iree species are deciduous, and the tertiary iree
species is coniferous with a cover of >10%.

MERCHANTABILITY

The merchantable timber is defined as stands of trees that are of a suitable
species and size for harvest and sale for lumber. Stands situated on steep
slopes, or small isolated stands within large unproductive areas are not
considered merchantable. The criteria for assessing merchantable timber in
the LSA is presented in Table 2 and Table 3. The merchantable timber
database was assessed only for the east bank mine area. This area excludes
stands situated in the floodplains and escarpment slopes associated with the
Athabasca and Steepbank rivers, which are not merchantable. The database
contains information on forested areas; including, dominant canopy iree

Golder Associates




April 1998 -9-
species, canopy height, timber productivity rating (TPR), terrain, soil series,
ecosite phase and forest capability.
Table 2 Merchantable Timber Methodology
Variable Modification
Slope

Stands situated on steep slopes
where slope would preclude
harvesting (harvesting requirement
of slopes < 30%) were not included.

As all rough broken soils (RB2 soils) are found on slopes of greater
than 16%, all polygons with RB2 type soils were removed from the

database. (The GIS database indicated that all RB2 polygons were
on escarpment slopes).

Timber Productivity Rating (TPR)

Stands classified as unproductive

All polygons with a ‘U’ TPR were removed form the database.

were not included.

Minimum Stand Size

Stands, in which the size (ha)
precludes economical harvesting
were not included.

Database only includes polygons greater than 4 ha.

Each stand type includes a number of different polygons (Table 3).

Table 3 Criteria for Classifying Merchantable Timber

Stand Type Stands Included

Alt mixedwood® stands where either white spruce or balsam poplar
is the primary species.

White Spruce - Balsam Poplar

All mixedwood stands where either white spruce or aspen is the
dominant species; all other polygons where white spruce is the
primary species.

White Spruce - Aspen

Other than those stands included #1. and #2.; all other stands,
where aspen or balsam poplar are the primary species.

Aspen - Balsam Poplar

Other than those stands included in #5., all stands where black
spruce is the primary species.

Black Spruce

All black spruce stands found in fen areas (FTNN, FFNN); all black
spruce stands found in fen areas (FTNN, FFNN).

Black Spruce - Tamarack (fens)

Jack Pine All polygons where the primary species is jack pine.

Other than those stands included in #5., all stands where tamarack
is the primary species.

Tamarack (non-fen)

@ A mixedwood stand is defined: a) as any stand where the primary tree species is deciduous/

coniferous and the secondary tree species is coniferous/deciduous; or b) where the primary and
secondary tree species are deciduous, and the tertiary tree species is coniferous with a cover of >10%.

3.3 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.

Golder Associates
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Old growth forests were identified from the AVI mapping. Origin or stand
age was compared to the old growth minimum age standards.

Old growth minimum ages, as defined in BOVAR (1996), are:

e Aspen 100 years
e  White Spruce 160 years
e Jack Pine 120 years

3.4 UNDERSTOREY REGENERATION

Understorey regeneration were identified from AVI and the Terrestrial
Vegetation Baseline for Project Millennium (Golder 1998b).

Golder Associates
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4.

4.1

RESULTS

PRODUCTIVITY

The LSA supports approximately 9,477 ha or 59% or 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 AVI products, orthophoto mosaic
with AVI boundaries and associated data are found in Appendix I.

There are 2,255 polygons with AVI attributes delineated in the LSA (Figure
I-1a,b,c,d 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, anthropogenic, 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 4.
Potentially productive land includes clearcuts and partial cuts. Only
productive forest at the time of sampling are included in this assessment.
Approximately 4,269 ha, or 26% of the LSA is coniferous dominated
productive forests. Productive mixedwood forest account for
approximately 2,407 ha, or 15% of the LSA. Approximately 2,784 ha or
17% of the area is deciduous dominated forests. The remaining 6,704 ha or
41% is non-productive land for forests, composed primarily of various
types of wetlands complexes, water, shrubland and disturbed lands.

The productive forest land base (9,477 ha) is dominated by various species
in the following proportion:

e aspen and balsam poplar 3,947 ha or 42%
e black spruce 2,533 haor27%
o white spruce 1,616 ha or 17%
e jack pine 226 ha or 2%

e tamarack 1,155 ha or 12%

Area of forest cover types are presented in Table 4. Much of the productive
land is found in the older age classes. Large areas of the LSA have 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 lower valley older forests, which are
becoming decadent.
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Table 4 Area (ha) of Forest Cover Types in the Project Millennium Local
Study Area
Forest Site Area (ha)
Cover Index 0 1 2 3 4 5

Types (0-6m)] (6.1-12m) | (12.1-18m) | (18.1-24m) (24.1-30m) | (>30m) Total
Coniferous

Predominantly Fair 0 14 13 19 6 0 52

White Spruce Medium 0 120 9 246 61 4 440

Good 0 0 28 16 20 0 65

Unproductive 1 0 0 0 0 0 1

Predominantly Fair 394 628 6 0 0 0 1.028

Black Spruce Medium 231 929 128 0 0 0 1,289

Good 0 146 34 5 0 0 185

Unproductive 2,982 150 0 0 0 0 3,132

Predominantly Fair 6 351 26 0 0 0 384

Tamarack Medium 0 480 209 0 0 0 688

Good 0 9 35 18 0 0 62

Unproductive 1,212 805 4 0 0 0 2,022

Predominantly Fair 0 15 0 0 0 0 15

Jack Pine Medium 0 6 49 0 0 0 55

Good 0 0 5 4 0 0 7

Unproductive 0 0 0 0 0 0 0

Total Coniferous 4,826 3,650 546 305 87 4 9,425
Deciduous

Predominantly Fair o] 6 6 1 0 0 13

Trembling Aspen Medium 0 0 1,259 126 0 [¢] 1,385

Good 0 0 574 652 11 0 1,237

Unproductive 0 0 0 0 0 0 0

Predominantly Fair 0 1 24 0 0 0 26

Balsam Poplar Medium 0 0 0 24 2 0 26

Good 0 0 3 21 51 21 97

Unproductive 0 0 0 0 0 0 0

Total Deciduous 0 7 1,866 824 64 21 2,784
Mixedwood

Predominantly Fair 0 18 22 32 0 0 71

Trembling Aspen Medium 0 0 658 199 0 0 857

or Baisam Poplar Good 0 27 100 84 12 12 235

Unproductive 0 0 0 0 0 0 0

Predominantly Fair 4 19 0 12 0 0 35

White Spruce Medium Y] 170 134 368 58 13 744

Good 0 0 95 58 118 10 280

Unproductive 0 0 0 0 0 0 0

Predominantly Fair 16 0 0 0 0 0 16

Black Spruce Medium 0 9 0 0 0 0 9

Good 0 6 0 1 0 0 [

Unproductive 3 0 0 0 0 0 3

Predominantly Fair 0 21 0 0 9] 0 21

Tamarack Medium 0 0 0 0 0 0 Y]

Good 0 0 0 0 0 0 0

Unproductive 0 0 0 0 0 0 0

Predominantly Fair 0 7 0 0 0 0 7

Jack Pine Medium 0 8 91 0 0 0 99

Good 0 0 43 0 0 0 43

Unproductive 0 0 0 0 0 0 0

Subtotal Mixedwood 23 285 1,143 754 188 35 2,426

Total Productive Stands 851 2,990 3,551 1,883 339 &0 9,477

TOTAL Forested 4,849 3,845 3,555 1,883 339 60 14,635

Non-Forested Areas' 1,546

LSA 16,181

(a)

rivers and disturbed lands.
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4.2 MERCHANTABLE TIMBER
Table 5 shows the amount of merchantable timber with corresponding
number of stands, average height, TPR, forest capability and ecosite phase
recorded for the east bank mine area. Merchantable timber assessment
indicated that a total of 7,203 ha could potentially be merchantable in the
area (Table 5). The majority of merchantable stand are black spruce
dominated comprising 4,515 ha or 62.7%. Black spruce tamarack fens
classified as productive comprise 1,196 ha or 16.6% of the merchantable
stands. White spruce - aspen stands consist of 466 ha or 6.5%, while white
spruce-balsam poplar comprise 14 ha or 0.2% of the merchantable stands.
Deciduous stands that consist of aspen and balsam poplar comprise 742 ha
or 10.4% of the merchantable stands.
Table 5 Merchantable Stands
Stand Type Total Area | Number of | Average TPR Average Ecosite
Stands Height Range Forest Phase
ha % {m) Capability
White Spruce - Balsam 14| 0.2 3 22 M 2 e3, d3, el
Poplar
White Spruce - Aspen 466 | 6.5 56 17 F-G 3 b1, b3, d1, d2, d3,
e1, h1, STNN
Aspen - Balsam Poplar 752 110.4 58 17 M-G 2 b3, d1
Black Spruce 4,515 162.7 49 10 F-G 4 h1, Sb/Lt, STNN,
SENN
Black Spruce - Tamarack 1,196 | 16.6 115 8 F-G 5 FTNN, FFNN
fens
.(Jack )Pine 1014 14 12 15 F-M 3 b1, b4, STNN
Tamarack 1691 2.2 18 14 F-M 5 STNN
TOTAL 7,203 |100
4.3 OLD GROWTH FORESTS

Old growth forests comprise approximately 2% of the LSA. 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.

Aspen and balsam poplar old growth stands comprise 296 ha or 1% of the
LSA (Table 6). The age of these stands ranges from 108 to 138 years, with
an average age of 112 years. The heights of these stands range from 19 to
26 m, with an average of 21 m. The majority of the aspen balsam poplar
stands occur within the Athabasca floodplain macroterrain. No aspen or
balsam poplar old growth stands occur within the Steepbank Mine or
Project Millennium areas. White Spruce old growth stands comprise 136
ha or <1% of the LSA. The age of these stands ranges from 178 years to
208 years, with an average age of 203 years. The heights of these stands
range from 21 to 32 m, with an average height of 28 m. The majority of the
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white spruce stands occur within the Athabasca Floodplain and Escarpment
(Figure 4).
Table 6 Old Growth Forests in Terrestrial LSA
Dominant Overstorey Tree Species Average Age Hectares
Aspen 112 262
Balsam Poplar 112 34
White Spruce 203 136
TOTAL 432
4.4 UNDERSTOREY REGENERATION

Stands with understorey trees greater than 5 m are identified according to
AVI specifications as multistory stands. Appendix I provides the
understorey species and characteristics in the LSA. In the LSA, there is a
considerable amount of white spruce, with minor amounts of black spruce,
tamarack and aspen, regeneration in the understorey of stands that
originated after the 1840 fire. The majority of coniferous understorey is
white spruce, which ranges in age from 40 to 110 years, with an average
age of 70 years. The heights of these white spruce stands range from 8 to
14 m, with 100% of the stands rated as productive timber. Regenerating
black spruce and tamarack range in age from 20 to 120 years, with an
average age of 80 years. The height ranges from 2 to 11 m, with an average
height of 5 m. Regenerating aspen represents a relatively small proportion
(1%) of understorey species in the LSA. The aspen which ranges in age
from 10 to 12 years, with an average age of 70 years. All of the
regenerating aspen stands are productive.

Golder Associates
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included in Alberta Environment and Sustainable Resource
Development's Copyright and Disclosure Statement, see terms at
http://www.environment.alberta.ca/copyright.html. This Statement
requires the following identification:

"The source of the materials is Alberta Environment and Sustainable
Resource Development http://www.environment.gov.ab.ca/. The use
of these materials by the end user is done without any affiliation with
or endorsement by the Government of Alberta. Reliance upon the end
user's use of these materials is at the risk of the end user.
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