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INFORMATION LETTER

Land Capability Classification for Forest
Ecosystems in the Oil Sands Region — Revised

NOTE

This Information Letter and the ac-
companying report replace C& R/
IL/96-1 and the report that accompa-
nied that Information Letter.

CHANGESTO PREVIOUS
VERSION

Following are the major changesto the
1996 version of the Land Capability
Classification System for Forest Eco-
systemsin the Oil Sands Region:

Available water holding capacity
(AWHC) by texture — Based on
the results of further testing and
supportive tree productivity meas-
urements, AWHC values for sandy
loam and coarser soils, and peat-
mineral mixes, have been modi-
fied. It has been established that
AWHC values for sandy loam to
sand textured soils and peat-
mineral mixes are more closely re-
lated to field capacity at —10 kPa
than the previous use of —33 kPa.
Field capacity of loam and finer
textured soils remains at —33 kPa.
This change resultsin deep sandy
soils being half to one class better
than previoudly rated.

Nutrient retention deductions—
The significance of organic carbon
content in contributing to nutrient
retention in topsoil and upper sub-
soil has been increased. Deduc-
tionsfor nutrient retention are
now based on both texture and or-
ganic carbon content to allow for

the role of organic carbon (OC) ad-
ditions. For example, a peaty sand
textured topsoil and upper subsoil
to 50 cm with greater than 4% OC
would have received a 20 percent
deduction under the 1996 system.
It now receives a 10 percent deduc-
tion, or a half-class improvement.

M oisture regime classes/Edaphic
regime multipliers — The moisture
regime classes have been revised to
suit the boreal forest and to corre-
spond to those used in forest site
classification. Moistureregimeisa
key parameter in calculating forest
productivity. Comments on select-
ing the appropriate corresponding
nutrient regime have been updated.

L andscape factors (dope steep-
ness) - The emphasisin this section
has shifted from a concern with op-
erations to one of productivity.
Consequently, since trees grow well
on slopes too steep for conventional
machinery, deductions related to
dlope stegpness have decreased, re-
sulting in a one class improvement
on slapes of 20% to 50%.

Land Capability Classes— The
name for Class 4 has been modified
from “Currently Non-Productive’
to “Conditionally Productive’, re-
flecting the importance of opportu-
nities for effective forest manage-
ment.

Appendix — Provides summaries of
forest site-index vs. soil index rela-
tionships from relevant studies con-
ducted in 1996 and 1997.

http://www.gov.ab.ca/env/protenf/landrec/index.html

BACKGROUND

Salvage and replacement of soilsare
critical stepsin ensuring the success of
oil sands reclamation. They can also
be the most expensive stepsin the pro-
cess. Thus, it isimportant for opera-
tors and regulators to make soil sal-
vage and replacement decisions that
are environmentally effective and cost
efficient. To achievethis, ajoint in-
dustry and government working group
developed the Land Capability Classi-
fication System for Forest Ecosystems
in the Qil Sands Region. The docu-
ment was released in 1996 and is now
being updated based on field experi-
ence.

This Information Letter provides a
brief introduction to the System and its
uses. More details may be found in the
document Land Capability Classifica-
tion System for Forest Ecosystemsin
the Oil Sands Region — Revised Edi-
tion available from the Queen's Print-
ersin Edmonton or Calgary.

The System provides the basis for soil
handling decisions to support the re-
turn of equivalent land capability. It
provides a framework for evaluating
the capability of pre-disturbance and
reclaimed |andscapes to support north-
ern boreal forest ecosystems. The pri-
mary tree species to be supported by
the reclaimed lands include white
spruce, jack pine, or aspen. There-
claimed lands must also be capable of
supporting a diverse community of
tree, shrub and forb species.

The System allows for the devel opment
of soil handling decisions on reclaimed
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tailings sand and overburden. Once
the System has been tested in the field
on alternative substrates such as con-
solidated/composite tailings, it can be
modified, if necessary, to apply to these
substrates.

General Assumptions

Use of the System is based on the as-
sumptions that:

The decision to establish the capa-
bility for aforest ecosystem on a
portion of the reclaimed landscape
has already been made. Thisdeci-
sion is made through discussions
with regional stakeholders, tradi-
tional land users and regulators.
The System does not make judge-
ments regarding the comparative
value of forest communities versus
other vegetation communities. For
further information on the subject
of other land uses, see C&R/IL/98-
5 Oil Sands End Land Use Com-
mittee Report and Recommenda-
tions.

The System forms the basis for
agreement on the percentage of
the various forest capability
classes that must be returned in
the reclaimed landscape. The Sys-
tem provides information on the
potential for developing various
capability classes in the reclaimed
landscape but does not make deci-
sions regarding the acceptability of
tradeoffs between classes. Trade-
off decisions must be made in ad-
vance through discussions with re-
gional stakeholders, traditional
land users and regulators.

The System provides arating of
the capability of land to grow vari-
ous forest tree species. The capa-
bility ratings do not directly imply
acommercial value of the result-
ing forest stand. Decisions about
whether or not aforest stand is
commercial depend on a number
of factors that are not included in
this System as they do not directly
impact whether or not trees will
grow on theland. These factors
include, among others, stand size,
proximity to waterbodies, and ef-
fects of dope steepness on logging
equipment and resulting erosion.

PREDICTING CAPABILITY

Capability Classification System
The Capability Classification System
provides a framework for evaluating
soils and landscape. The numeric val-
ues assigned to the soil and landscape
categories help determine the overall
capability of the reclaimed site.

Soil characteristics are a good indica-
tor of productivity (e.g., Site Index,
Mean Annual Increment). Soil inter-
acts with climate, physiography and
vegetation to govern productivity by
providing air, water and nutrients to
roots. Soil characteristics are measur-
able based on technical data and pro-
fessional judgement and are used to in-
fer changesin productivity.

A 20% reduction in inherent soil pro-
ductivity potential isthe target used for
establishing threshold val ues between
classes of soils(Classes1t05). Asa
guiddline, and given asimilar level of
inputs, Class 2 soils would have 20%
lower yields than Class 1 soils, Class 3
soils would have 20% lower yields
than Class 2 soils, and so forth. Yields
on Class 4 soils are less than 40% of
those on Class 1 soils.

Reclamation success is dependent upon
favourable conditions in the root zone
for optimum forest growth. Soil and
landscape parameters influencing
growth can be quantitatively measured,
and these measurements are integrated
to estimate the sustained productivity
of reclaimed lands.

Rating Procedure

Each component (soil and landscape)
isgiven a numeric rating derived from
values assigned to defined categories
for key factors.

The major components (soil and land-
scape) are considered separately and
each is assessed a val ue between 0 and
100. Conventionally, the final rating
is based on the most limiting of the
two. In reclaimed land settings, this
rating system provides the user a
choice of individual components, or
the most limiting of soil and landscape
components, to attain the equivalent

capability.
The system also identifies specific lim-

http://www.gov.ab.ca/env/protenf/landrec/index.html

iting factors and the relative contribu-
tion of each. Theregional climate and
ecoregion remain the same, but soils
and landscape features can be up-
graded, or tradeoffs can be negotiated,
through specific management strate-
gies.

The Classes

Class 1 (Index 81 to 100) High Capa-
bility Land having no significant
limitations to supporting productive
forestry, or only minor limitations that
will be overcome with normal manage-
ment practices.

Class 2 (Index 61 to 80) M oderate
Capability Land having limitations
which in aggregate are moderately lim-
iting for forest production. The limita-
tions will reduce productivity or bene-
fits, or increase inputs to the extent
that the overall advantage to be gained
from the use will be still attractive, but
appreciably inferior to that expected on
Class 1 land.

Class 3 (Index 41 to 60) L ow Capa-
bility Land having limitations which
in aggregate are moderately severe for
forest production. The limitations will
reduce productivity or benefits, or in-
crease inputsto the extent that the
overall advantage to be gained from
the use will be low.

Class 4 (Index 21 to 40) Condition-
ally Productive Land having severe
limitations, some of which may be sur-
mountabl e through management, but
which cannot be corrected with exist-
ing knowledge.

Class5 (Index 0 to 20) Non-
Productive Land having limitations
which appear so severe asto preclude
any possibility of successful forest pro-
duction.

In EPEA approvalsfor oil sands min-
ing operations, Classes 1, 2 and 3 are
described as productive forest while
classes 4 and 5 are described as non-
productive forest.

The classes are an assessment of the
degree or intensity of limitation. For
example, Class 3 land has limitations
which are more severe and may be dif-
ferent than Class 2. Subclasses de-
scribe the kind of limitations responsi-
blefor classdesignation. When pre-
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senting System results, identification
of one or two major limitations (each
serious enough to downgrade one or
more capability classes) isrecom-
mended. Such information isuseful in
landuse planning, soil handling for
reclamation and subsequent land man-
agement.

Assumptions

Assumptions to the present approach
are

It is an interpretive system based
on limitations for forest produc-
tion and general productive capac-
ity for common trees, including
aspen, balsam poplar, pine and
white spruce.

Minimal soil management prac-
tices under a largely mechanized
system of forest harvest will be
used.

Landsin each classare similar in
degree, but not necessarily in kind,
of limitations for forest pro-
duction.

Lands are classified according to
continuing limitation, assuming
improvements to minor problems
could be made, for example, minor
drainage, fertilization and site
preparation.

The capability class could change
by altering topography, drainage
or soils through reclamation prac-
tices.

Economic or productivity factors
are not considered directly, how-
ever, they areimplied. A 20%
growth reduction per classisused
asaquide in setting point deduc-
tions for various parameters.

Point deductions may change as
additional research and testing is
conducted.

HOW TO USE THE
SYSTEM

Capability assessments using the Sys-
tem will be done before the surfaceis
disturbed to provide a basis for recla-
mation planning. The System will also
be used after reclamation to ensure that
the planned reclamation methods have

achieved the desired capability. Note
that usersshould usethe same Sys-
tem (preferably thisrevised version)
when making any comparisons be-
tween pre—and post-disturbance ca-
pability on a site or between sites.

The System is used in the following se-
quence;

Assess the various pre-disturbance
forest ecosystem capability ratings
on the site.

This defines the targets for the return
of equivalent land capability required
in theregulations. The areasto be dis-
turbed should be assessed in advance
of any clearing or drainage operations.

Develop a map showing the areal
extent and location of the various
land capability ratings on the
mine.

Calculate the area of each capabil-
ity class.

Develop atable showing percent
of each class on the mine.

Generally speaking, reclamation is ex-
pected to return the same percentages
of each class. Increasesin the percent-
age of higher capahility classes are en-
couraged. The operator is encouraged
to discuss tradeoffs in land capability
classes with the regulator.

Evaluate various soil landscape
unitsto determine soil salvage and
replacement schemes.

This provides the information required
to specify soil salvage and replacement
requirements in approvals for oil sands
mines. There may be more than one
soil and landscape combination pro-
posed to meet each capability class.

Assess the reclaimed landscape
units to ensure reclamation objec-
tives have been met.

Assessment of the reclaimed lands
should be carried out to confirm that
the reclamation methods, especially the
soil replacement methods, have
achieved the appropriate capability
class. Soil salvage and replacement is
done with the aim of replacing the
same or better soil capability. Theas
sessment should be done after the soils
have had a chance to settle (at |east

http://www.gov.ab.ca/env/protenf/landrec/index.html

one year after placement).

Evaluate reclamation success by
comparing capability before and
after disturbance.

When assessments show that the meth-
ods are not working, the operator will
be expected to discuss changes to the
methods with the regulator. Where the
operator and the regulators agreed on
specific reclamation methods (e.g.,
specific dopes and soil replacement
depths) the operator will not be ex-
pected to re-disturb the reclaimed site
(e.g., add more soil or amendments) to
changetherating if the methods were
diligently employed in accordance with
the approval. Where the operatorsre-
claim land to a Class without specific
reclamation methods being agreed
upon, the operator may be required to
undertake further work to meet the tar-
geted Class.

Assess the vegetation growing on
the reclaimed site,

Following landscape reconstruction
and planting, vegetation establishment
and growth is assessed to confirm that
the reclaimed landscape will support
the target ecosystem. Vegetation per-
formance indicators will depend on
whether or not the siteis being re-
claimed to productive or non-
productive forest.

The successful return of equivalent
land capability, coupled with demon-
strated revegetation success, allows the
regulatorsto issue a reclamation cer-
tificate to the operator.

FUTURE WORK

The System is a "living document™ that
will be refined through testing and
evaluation in thefield. Asmore expe-
rienceis gained, and different pre-
disturbance soils and reclaimed land-
scapes are evaluated, the System will
be modified through discussions with
stakehol ders.

The following short-term evaluations
arerequired:

continue to assess capability rat-
ings for undisturbed sitesin pro-
posed mining areas on different
landscapes, soils and vegetation
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types

Continue to rate capability for a
variety of reclaimed sites, both on
oil sands mines and on other dis-
turbed areas such as gravel pits,
wellsites, forest cutblocks

The following long-term evaluations
arerequired:

evaluate the long-term fate of or-
ganic matter in reclaimed soils

correlate vegetation (tree) per-
formance on reclaimed soils with
the capability classes

develop a relationship between ca-
pability class and Site Index or
some other forest classification
system

compare vegetation growth on
logged areasin the region and re-
claimed landscapes with the same
capability ratings

evaluate factors that could have a
long term impact on capability (e.
g., water table depth changes, ac-
cumulations of saltsin discharge
areas)

evaluate the ability of the System
to address different substrates (e.
g., studies on composite/
consolidated tailings have begun)

CONTACT

Chris Powter

Alberta Environmental Protection
Environmental Sciences Division
4th Floor, Oxbridge Place

9820 — 106 Street

Edmonton, Alberta

T5K 2J6

Phone: (780) 427-5553
Fax: (780) 422-4192

Copiesof thisreport may be ob-
tained from:

The Information Centre

Phone: (780) 422-2079
Fax: (780) 427-4407

E-mail: infocent@env.gov.ab.ca

http://www.gov.ab.ca/env/protenf/landrec/index.html
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