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1.0 INTRODUCTION 
 
This document is a guide to recommended practices for the reclamation of 
borrow excavations used for roadway construction throughout Alberta.  
The guide includes recommended reclamation practices and procedures 
for ensuring that the land capability of a borrow site is not impacted by 
borrow operations, and that operators are in compliance with Alberta’s 
Environmental Protection and Enhancement Act (EPEA).  A summary of 
regulatory requirements and procedures is also included. 
 
The EPEA requires that a Reclamation Certificate be obtained for borrow 
excavation with a total surface disturbance (including the pit, haul roads, 
stockpiles and other related facilities) of 5 hectares and greater.  This 
document does not cover the process for obtaining a reclamation 
certificate.  
 
This guide is designed to be used by consultants, construction supervisors, 
and heavy equipment operators directly involved in the construction, 
operation, and reclamation of borrow excavations.  However, it will also 
be of interest to engineering and environmental consultants involved in 
various aspects of road construction and reclamation.  This document is 
neither a regulation nor a standard.  Its intended use is as a reference 
document for those involved in all aspects of borrow excavation and 
reclamation. 
 
The methods used by Alberta Transportation to evaluate reclamation on 
borrow excavations are detailed in the documents “ALBERTA 
TRANSPORTATION PRE-DISTURBANCE GUIDE FOR BORROW 
EXCAVATION” and “ALBERTA TRANSPORTATION POST-
ASSESSMENT GUIDE FOR BORROW EXCAVATIONS”. 
 
 
 
 

This guide 
outlines 
recommended 
reclamation 
practices and 
procedures 
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2.0 DEFINITIONS 
 
Borrow excavation:  is an excavation outside of the road right-of-way, 
made solely for the purpose of removing or proving borrow material for 
the construction of the sub-base for a specific roadway project.  It includes 
any other associated infrastructure such as access roads.   
 
Equivalent land capability:  is defined by the Conservation and 
Reclamation Regulation of EPEA as:  “the ability of the land to support 
various land uses after conservation and reclamation is similar to the 
ability that existed prior to an activity being conducted on the land, but 
that the individual land uses will not necessarily be identical”. 
 
Land capability:  is the ability of land to support a given land use, based 
on an evaluation of the physical, chemical and biological characteristics of 
the land, including topography, drainage, hydrology, soils and vegetation. 
 
Topsoil:  is the surface layer of mineral soil (‘A’ horizon) as defined by 
the Canadian System of Soil Classification (CSSC)1 often enriched with 
organic matter that provides an adequate medium for the germination and 
growth of plants.  It normally contains the majority of the plant roots and 
is referred to as the plough layer in agriculture soils. 
 
Subsoil:  is the layer of soil directly below the topsoil that generally has 
much less organic matter than topsoil.  It is the B (upper subsoil) and C 
(lower subsoil ) horizon material.  In this document, salvaging of subsoil 
refers to salvaging all or enough of the B horizon to help promote plant 
growth after reclamation.  
 
 
 

 
1 Soil Classification Working Group, 1998.  The Canadian System of Soil 

Classification. 3rd Edition.  Research Branch, Agriculture and Agri Food Canada, 
Publication 1646. 187 p. 
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3.0 SOIL AND LANDSCAPE REQUIREMENTS FOR 
PLANT GROWTH 

 
The land capability of a site is affected by: 
 
1. Soils, including topsoil and subsoil quality and quantity; and 
2. Terrain, including topography, drainage, and erosion. 
 
The main adverse effects on soils and terrain resulting from land 
disturbance include: 
 
• Loss of topsoil 
• Admixing topsoil with subsoil 
• Degradation of soil structure 
• Inadequate drainage resulting in excess water or water ponding on a 

site, which adversely affects vegetation or soil properties 
• Topography or drainage patterns which are incompatible with the 

surrounding terrain 
• Drainage patterns which result in soil erosion by water 
• Increase in rocks and gravel on the site 
• Compaction of subsoil and underlying soils as a result of the weight of 

equipment used to reclaim the site 
• Working of the excavation when wet resulting in compaction causing 

soil restrictions 
 
Some soils, such as saline and sodic soils, sandy soils, and erodible soils, 
have characteristics which make them more sensitive to disturbance.  Such 
problem soils often require special consideration during soil salvage, 
handling, and reclamation (see Section 4.7).   
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Topsoil is the 
major zone of root 
growth for many 
plants, and 
supplies much of 
the water and 
nutrient needs of 
growing plants 

TOPSOIL 
 
Topsoil is the surface layer of mineral soil, which is usually enriched with 
organic matter, and supplies much of the water and nutrient requirements 
to growing plants.  Topsoil is the most important zone of root growth for 
most plants.  Adequate depth of good quality topsoil provides a good 
medium for the germination and growth of plants.  Land capability after 
reclamation can be substantially decreased if the quality of the topsoil is 
degraded, or the total depth of topsoil replaced on the site is decreased 
during borrow operations or reclamation activities. 
 
Good quality topsoil has: 
 
• Medium texture (loam), which promotes good soil structure.  It has 

sufficient clay (8-28%) in it to retain moisture and nutrients and has 
sufficient sand (about 30-50%) contributing to good moisture 
drainage.  As soil texture gets coarser (more sand) it doesn’t retain 
moisture and nutrients as well; as it gets finer (more clay) it doesn’t 
drain well and tends to develop poor structure with large, hard clods 
(peds). 

 
• Loose and open soil structure, which promotes root growth and 

supplies adequate air, water and nutrients to plant roots.  Good topsoil 
structure is promoted by the amount of organic matter in the soil.  
Organic matter helps keep topsoil loose and friable, and supplies 
nutrients to plants. 

 
• Active biological component, home to a vast array of microscopic 

plants and animals, such as bacteria, fungi, algae, protozoa, nematoda, 
and larger animals like earthworms.  All have a role to play in 
breaking down organic matter in the topsoil in order to make nutrients 
available to plants, and in creating a stable, friable soil structure. 
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SUBSOIL 
 
The upper subsoil layer, also know as the root zone subsoil, or ‘B’ horizon 
in soil science terminology, generally occurs under the topsoil layer, and 
can vary in thickness from a few centimetres to 50 cm or more.  Note that 
it is not always necessary to salvage all of the upper subsoil (see 
Section 4.3).  Good quality root zone subsoil generally has a lot of plant 
roots in it, but much less organic matter than the topsoil.   
 
The following characteristics contribute to better quality subsoil: 
 
• Texture - Subsoil may be called ‘clay’ by construction personnel.  

Note that in environmental and soil science terminology, ‘clay’ refers 
to the size of the mineral particles making up a soil.  A ‘clay’ soil is 
one that is very fine textured, and will generally be sticky and cohesive 
when wet, and hard when dry.  Not all subsoil is clay textured, and not 
all ‘clay’ is subsoil.  Subsoil can range in texture from sand to heavy 
clay. 

 
• Structure - Subsoil has some structure.  Fine textured subsoil for 

example is often blocky or rounded blocky in structure.  Coarse 
textured subsoil often has weak structure (peds) that easily break apart. 

 
• Salt/sodium - good quality subsoil is non-saline (no excess salts) and 

non-sodic (no excess sodium).  See Section 4.7, ‘Problem Soils’. 
 
Subsoil quality is important for plant growth for a number of reasons: 
 
1. Plant roots extend through the topsoil into the root zone subsoil, and 

provide a substantial proportion of the plant’s nutrient requirements.  
For example, field studies have shown that between 45% and 65% of 
nitrogen available to plants from the soil can be below a depth of 
15 cm (6"). 

 
2. Water is the most limiting factor for plant growth in many parts of 

Alberta.  During dry summer weather, many plants depend for their 
survival on moisture available in the root zone subsoil.  Figure 1 
shows in a general way the water extraction patterns for different 
crops.  Shallow rooted turf grass extracts 90% of its moisture from the 
top 30 cm (1 foot) of the soil.  Medium rooted crops such as wheat and 
corn extract up to 40% of their moisture requirements from soil below 
30 cm.  Alfalfa is capable of extracting water from subsoil up to 1.8 
metres (6 feet) in depth, and extracts 55% of its moisture requirements 
from below a depth of 30 cm. 

Not all subsoil 
is ‘clay’ and 
not all ‘clay’ is 
subsoil 

Alfalfa roots 
can extract 
water and 
nutrients from 
soil to a depth 
of 2.0 metres 
or more 
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3. Many plants depend on root penetration well into the subsoil for 

physical support, especially where topsoil is thin.  If plant roots are 
unable to penetrate deeply into a reclaimed subsoil, soil capability for 
plant growth will be degraded.  Subsoil compaction, insufficient depth 
of subsoil, and layering of soil materials can impede root penetration.   

 

 
 
Figure 1. Percent of Water Extraction From Different Soil 

Depths by Various Types of Plants (after 
Hausenbuiller, 19852). 

 
2 Hausenbuiller, R.L.  1985.  Soil Science Principles and Practices, 3rd edition.  

Wm. C. Brown Publishers, Dubuque, Iowa. 
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4.0 FIVE STEPS TO SUCCESSFUL RECLAMATION  
 
Borrow and haul road excavation and reclamation should be carried out 
with the aim of returning the site to equivalent land capability as required 
by EPEA.  This is accomplished by carrying out operations in a manner 
which enable the site to meet the soil, terrain and vegetation requirements.  
The following procedures are recommended in order to increase the ability 
of a reclaimed site to meet the agreed upon land use.   
 

STEP 1 - RECLAMATION PLANNING  
 
Reclamation begins during the initial stages of excavation.  It is critical for 
good reclamation that the quantity and quality of topsoil and subsoil be 
preserved during soil salvage.  If this is not done, the reclamation will be 
more difficult, take more work, and be more expensive.  The site will take 
longer to re-vegetate satisfactorily and meet the vegetation requirements 
of the Criteria.  Planning is a key component. 
 

4.1.1 Developing the Plan 
 
1. Regardless of the size of the excavation, a reclamation plan, including 

topsoil stripping, handling and storage should be prepared.  For 
smaller excavations, the stripping and reclamation plan can be 
informal, but should be worked out before construction by those in 
charge, like the construction foreman, and/or engineer.  For larger 
excavations, it could be a more formal, written plan.  Whether formal 
or informal, a topsoil stripping, handling and reclamation plan is of use 
only if it is effectively communicated prior to commencement of work, 
to equipment operators who are actually carrying out the topsoil 
stripping and soil handling work. 
 
If a pre-disturbance site assessment report has been prepared, it is the 
starting point for an excavation and reclamation plan, and provides 
soil, landscape and vegetation information on the site.  It will indicate: 
 
• The depths of topsoil and subsoil to be stripped, which can be used 

to direct salvage operations.  Approximate volumes of material to 
be salvaged, stored, and replaced, can be calculated from this 
information.   

Many reclamation 
problems are the 
direct result of 
inadequate 
planning before 
equipment begins 
to strip a site 

The 
pre-disturbance 
site assessment 
is the starting 
point for an 
excavation and 
reclamation plan 
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• Areas on the site that will require different operations, such as 
previously disturbed areas (possibly with buried topsoil), problem soil 
areas (See Section 4.7), rocky areas, land use concerns, etc.   

 
Guidelines for pre-disturbance assessments are presented in a separate 
document “ALBERTA TRANSPORTATION PRE-DISTURBANCE 
GUIDE FOR BORROW EXCAVATION”. 

 
2. Plan the topsoil and subsoil salvage to minimize handling and traffic 

on topsoil and subsoil.  Topsoil or subsoil may be stored in more than 
one stockpile or in more than one location, if it decreases soil handling 
and traffic. 

 
3. Plan for sufficient working space on the site for topsoil and subsoil 

storage and handling, in consideration of the following: 
 

• Separate topsoil and subsoil stockpiles or windrows by at least one 
metre. 

• Never pile subsoil on top of topsoil. 
• Place topsoil and subsoil stockpile areas well away from other 

activities, so stockpiles do not have to be moved once in place. 
• Stockpiles should be kept high and dry.  Never store salvaged 

topsoil or subsoil in a ditch, slough, depression or drainage way. 
 
4. Always store subsoil on subsoil, and topsoil on topsoil.  This means 

that topsoil should always be stripped in the area where subsoil is to be 
stored, but there is no need to strip topsoil under the topsoil storage 
area (See Figure 2). 

 
5. Make sure that there will be a minimum 4 m buffer between the 

excavation edge and the topsoil and subsoil stockpiles.  Undercutting 
soil stockpiles during excavation quickly negates any effort spent in 
salvaging the soil in the first place.  Avoid placing stockpiles at the 
edges of wooded areas as the salvaged soil is difficult to retrieve from 
bush. 

 
6. Ensure that you know what the post-disturbance, reclaimed landscape 

will be like.  You should be able to answer the following questions: 
 

• If a knoll is being removed, will the new landscape be level, gently 
sloping, or will part of it be a depression? 

• Will there be problems with a high groundwater table in the 
reclaimed landscape? 
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• Will the landowners or occupants be able to use the land in the 
same way as before the disturbance?  If not, are they agreeable to a 
change in land use or management? 

• If it is a backslope borrow, will the new slope be safe and stable? 
• Will the new landscape pond water or cause excess soil moisture 

on the site and affect vegetation? 
• Will run off water channel through the site causing rill and gully 

erosion? 
• If the reclaimed landscape will be a dugout, it must collect and 

hold water. 
 
7. Borrow excavations and stockpiles should be a minimum of 30 m 

away from water bodies or valley breaks. 
 

 
 
Figure 2. Topsoil Piles Stored on Undisturbed Topsoil; 

Subsoil Piles Stored on Undisturbed Subsoil. 
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4.2  STEP 2 - TOPSOIL SALVAGE, HANDLING AND STORAGE  
 
Quality control is critical when salvaging, handling and storing topsoil and 
subsoil.  Construction supervisors and equipment operators must know the 
boundaries of the soil layer they are stripping and handling in each salvage 
operation.   
 
4.2.1   Identifying Depth of Topsoil for Salvage 
 
Darker soil colour often reflects the organic matter and moisture content 
of the soil.  However, not all topsoil is darker in colour than the underlying 
subsoil.  Not all topsoil is black or dark coloured, nor is all soil that is 
black or dark in colour, topsoil.  In fact topsoil can range in colour from 
black to brown to grey depending mainly on the organic matter content.  
Underlying subsoil can also range in colour from black to brown to grey, 
so the depth to a colour change in some parts of the province is a very 
poor indicator of topsoil depth.   
 
Figure 3 shows the Soil Zones of Alberta, separated out on the basis of 
the colour of the A horizon or topsoil.  Note that this map indicates the 
most common topsoil colour in the area; there can be a considerable range 
of topsoil colours within any zone.  There can be a wide range of topsoil 
and subsoil colours within any of these soil zones.  The colour differences 
between topsoils and subsoils are generalized in Table 1. 
 
Topsoils are very commonly stripped incorrectly in the following 
situations: 
 
• In the Brown Soil Zone topsoil depths are commonly underestimated 

after a rain by stripping only to the darker, wetter soil at the surface 
(wetting front), or overestimated by stripping both the brown topsoil 
and brown subsoil together.  Both these problems can be avoided by 
examining the soil carefully for topsoil depth.  Brown Zone topsoil 
will generally have a fine granular structure with plenty of roots; the 
underlying subsoil will usually have a coarser, blocky structure, and is 
often harder than the topsoil. 

Not all topsoil is 
black.  Not all 
soil that is black 
is topsoil! 
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Figure 3.  Soil Zones of Alberta. 
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 Table 1. Common topsoil and subsoil characteristics by 

soil zone. 
 

Soil Zone 

Most 
Common 
Topsoil 
Colour 

Most 
Common 
Subsoil 
Colour 

Sufficient 
Contrast to 

Guide Topsoil 
Salvage 

Operations? 

Important Soil 
Characteristics 

Black black bright brown yes 

Topsoil is usually 
granular; subsoil is 
subangular blocky in 
structure 

Dark Gray dark grey brown to 
grey-brown yes 

Similar soil structure to 
soils in the Black Soil 
Zone 

Gray light grey grey-brown or 
grey usually 

Topsoil is often very 
friable with a platy 
structure; subsoil usually 
has a strong blocky 
structure, and is heavier 
in texture.  Under forest 
cover, there is often a 
leaf litter/humus layer 1 
to 10+ cm thick. 

Dark 
Brown dark brown bright brown yes Similar structure to soils 

in the Black Soil Zone 

Brown brown brown no 

Granular structure in 
topsoil, subangular 
blocky structure in 
subsoil 

Solonetzic 
Soils 

black, dark 
grey, grey, 

dark brown or 
brown, 

depending on 
Soil Zone 

often close to 
the same 

colour as the 
topsoil 

no 

Topsoils are granular; 
subsoils are very sticky 
when wet and very hard 
and massive when dry.  
Subsoil usually has a 
strong columnar 
structure, and are of very 
poor quality 
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• Areas of Alberta  have Solonetzic soils which have high sodium salt 
levels in the subsoils.  Solonetzic soils occur in approximately 30% of 
the arable land of Alberta and are shaded in Figure 3.  Solonetzic 
subsoils present special challenges for topsoil stripping, handling and 
storage.  When wet they are very sticky, impermeable and difficult to 
handle.  When dry they form hard massive chunks. This means that 
accurate topsoil salvage of Solonetzic soils is critical to good 
reclamation.  Admixing this poor quality subsoil with the topsoil 
degrades the topsoil quality and makes reclamation and revegetation 
much more difficult.  It is very difficult and expensive to remediate 
topsoils from Solonetzic soils if they have been mixed with subsoil 
during salvage, handling, storage or replacement operations.  Figure 4 
illustrates a typical Solonetzic soil profile with the columnar structure 
of the subsoil (B horizon).  The C horizon of Solonetzic soils often is 
high in soluble salts, which should not be included in the subsoil lift 
which is to be salvaged for reclamation.   

 

 
 

Figure 4. Typical Solonetzic Soil Profile (source Alberta 
Agriculture Agdex 518-83). 

 
As indicated in Table 1, Solonetzic subsoils are often very similar in 
colour to their topsoils, i.e., black in the Black Soil Zone, Dark Brown in 
the Brown Soil Zone etc.  This means that topsoil colour cannot be 
counted on to guide topsoil stripping operations.  When soils are dry, look 
for a change in soil structure and consistence, from granular and friable in 
the topsoil to very blocky or columnar and very hard in the B horizon or 
upper subsoil.  If the soil is wet during the pre-disturbance assessment, the 
change in soil structure between topsoil and subsoil will be more subtle as 
the subsoil will be more plastic and the columnar structure won’t be as 

 
3 Alberta Agriculture Agdex 5-18-8.  1993.  Management of Solonetzic Soils.  

http://www.agric.gov.ab.ca/agdex/500/1800008.html. 
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apparent, but is usually still discernible.  More information on the 
handling and reclamation of Solonetzic soils can be found in Section 4.7. 

 
4.2.2 Salvaging Topsoil 
 
1. Identify topsoil depth and quality over the site accurately; consult the 

pre-disturbance assessment, if available.  Topsoil must be adequately 
stripped, properly stored, and then replaced without compromising soil 
quality, if proper reclamation is to be achieved.   

 
2. Make sure the borrow site has adequate space to allow for at least 1 m 

separation between stored piles or windrows of topsoil, and stored 
subsoil or other soil materials. 

 
3. Ensure that all construction personnel are familiar with the excavation 

and reclamation plan, and know where topsoil is to be stored.   
 
4. Do not mix subsoil into topsoil 
 

• Never strip topsoil too deeply, including subsoil with topsoil 
• Never handle or replace topsoil or subsoil during wet or other poor 

weather conditions 
• Avoid, the extent possible, stripping under frozen conditions 
 
Mixing subsoil into the topsoil can: 

 
• Decrease the ratio of organic matter to mineral soil in the topsoil, 

which can result in decreased soil fertility and plant rooting depth, 
and poorer soil structure.   

 
• Result in topsoils with finer texture, poorer structure and tilth, and 

which are more difficult to farm, since subsoils in Alberta are often 
finer textured than the topsoil.  The result can be a poorer seed bed 
for germinating vegetation, which can decrease vegetation 
productivity.   

 
• If topsoil is mixed with saline or sodic (Solonetzic) subsoil, the 

resulting topsoil material will also have problems of increased 
salinity and increased sodicity which also causes poor soil physical 
properties for crop growth (See Section 4.7). 
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5. To ensure accurate topsoil stripping, the operator of the stripping 
equipment must be clear about which soil material is topsoil and which 
is subsoil, and what the stripping plan is.  Topsoil depths will vary 
naturally in any borrow area.  A pre-disturbance assessment of the site 
will give you average topsoil depths across the borrow area, the range 
of topsoil depths, and whether colour or some other soil characteristic 
can be used to guide stripping operations.  The “Pre-Disturbance 
Assessment Procedures for Borrow Excavations” contains guidelines 
for pre-disturbance assessments.  There may be little or no colour 
change between topsoil and subsoil to act as a guide to stripping depth.  
If there is no colour change, the pre-disturbance assessment may 
recommend a specific depth to strip, such as the average topsoil depth. 

 
6. Use equipment to salvaging topsoil, which can minimize admixture of 

topsoil with subsoil while salvaging the maximum amount of topsoil.  
The choice of equipment for topsoil salvage, handling, or replacement 
operations will vary depending on the nature and thickness of topsoils 
being stripped. 

 
When choosing equipment, keep in mind the following: 
 
• Do not use large earth moving equipment if topsoil can not be 

accurately stripped.  The equipment chosen must be able to 
accurately strip thin topsoil layers, be able to be adjusted with 
changes in topsoil thickness over the site, or strip to a specified 
depth, as required (e.g., elevating scraper). 

 
• Use equipment which can strip accurately, especially where colour 

change is poor, topsoil depth is very thin or variable, there is a 
small area requiring a different stripping procedure, or there are 
Solonetzic or saline soils in the area (i.e., the consequences of 
over-stripping and causing mixing of subsoil in topsoil are severe). 

 
• If topsoils are thick, relatively uniform in depth and there is good 

colour change between topsoils and subsoils, larger equipment can 
be used as long as subsoil mixing is avoided.  Low ground pressure 
equipment (e.g., tracked) can be useful if you are working under 
moist soil conditions, or in low lying, more poorly drained areas 
that are susceptible to compaction.  There is no one piece of 
equipment that will provide the best results for all soils under all 
conditions. 

Use equipment 
which can strip 
topsoil accurately 
to prevent topsoil 
loss and admixing 
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7. Avoid mixing poor quality topsoil with good topsoil.  If part of the site 

has good quality topsoil and part of the site has poor quality topsoil, 
these should be stripped and stored separately.  Poorer topsoil which 
should not be mixed with good quality topsoil includes: 

 
• Saline topsoil 
• Very coarse-textured (e.g., sand) or very fine-textured (e.g., clay) 

topsoil 
• Gravelly or rocky topsoil  
• Topsoil which is already very admixed with subsoil 

 
 Where possible, the poorer quality topsoil should be replaced in the 

area it was salvaged from. 
 
8. Suspend topsoil stripping operations or use alternate equipment if soils 

are so wet that stripping operations are causing severe soil rutting or 
soil compaction.  As a rule of thumb, if soils are wet enough that 
rutting is causing mixing of the topsoil into the subsoil, stripping or 
other soil handling operations should be suspended or alternative 
equipment used.  Topsoil replacement when soils are too wet is one of 
the most common reasons for poor reclamation success. 

 
9. Wind erosion can become a serious problem once vegetation on a site 

is disturbed.  Topsoil can also be lost if stripping operations take place 
during high winds.  Topsoil stripping or other soil handling operations 
must be discontinued if excessive topsoil is being lost through wind 
erosion.  If strong winds are expected while topsoil is stored in 
windrows or piles, measures must be taken to ensure topsoil is not lost.  
Apply tackifying chemicals, geotextiles or other erosion control 
methods if necessary.  In less extreme situations spraying piles with 
water may be adequate.  The operator should have an emergency 
response plan for wind erosion in place for all borrow projects.  Once 
salvaged topsoil and subsoil begin to blow it is too late to start 
thinking about wind erosion control methods.  On sites with fine sandy 
or silty soils, or in areas of Alberta prone to high winds, ensure that 
erosion control materials and equipment are readily available.   

Topsoil handling 
under wet soil 
conditions can 
seriously 
compromise final 
reclamation 
quality 

Once salvaged 
soil begins to 
erode it is too 
late to start 
thinking about 
erosion control 
methods 
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10. Protect topsoil stockpiles or windrows from water erosion.  Heavy 

rainfall can result in soil loss due to water runoff and erosion of topsoil 
stockpiles.  Water erosion control measures could include: 

 
• Minimizing channeling of runoff 
• Directing runoff away from topsoil storage areas 
• Straw bales, or other barriers 

 
A water erosion control plan and appropriate materials should be in 
place before topsoil is disturbed.   
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4.3 STEP 3 - SUBSOIL SALVAGE, HANDLING AND STORAGE  
 
4.3.1  Identifying Subsoil for Salvage 
 
The B horizon (upper subsoil) which is salvaged can usually be 
distinguished from the underlying C horizon (lower subsoil) by 
differences in soil structure.  The B horizon generally has a visible 
structure; i.e., it breaks easily into clods or peds, which are often blocky or 
rounded blocky, and sometimes columnar in shape.  The underlying C 
horizon tends to be more massive or have a very weak poorly developed 
structure.  Also, the C horizon doesn’t easily break into peds, and the peds 
do not have a common shape.  Sometimes there is a colour change from 
the B to C horizon as well, but it is often too gradual to be easily visible.  
The B horizon is sometimes brighter or more yellowish or brownish in 
colour compared to the C horizon.  Often, but not always, the C horizon 
will have some calcium carbonate (lime) in it, which will fizz if a drop of 
dilute hydrochloric acid is applied to it.  Lime can give the C horizon a 
greyish or whitish colour.  
 
Choosing an appropriate depth of subsoil for salvage is important for good 
reclamation.  Like topsoil, the amount of subsoil to be stripped is very site 
specific, and the depth to strip is especially important where poor quality 
soils are present.  The pre-disturbance assessment should be consulted to 
determine the optimal depth of subsoil salvage for a specific site. 
 
Subsoil is commonly thicker in Grey, and Dark Grey soil zones and in 
some coarse textured, sandy soils.  In Black, Dark Brown, Solonetzic or 
saline soils, there is usually a thinner subsoil layer of acceptable quality.  
In these cases, most of the B horizon subsoil will be salvaged down to the 
C horizon.  Usually about 20 to 30 cm of subsoil is stripped provided that 
it is of  good quality.   
 
To ensure good conditions for plant growth, a minimum of one metre of 
replaced topsoil and subsoil is required over the mean high water table 
depth.  If groundwater is saline, and the soil material is fine textured, this 
may have to be increased to 1.5 metre to 2.0 metre, to prevent salinization 
of the root zone.   

Choosing an 
appropriate 
depth of subsoil 
for salvage is 
important to 
good 
reclamation 
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4.3.2 Salvaging Subsoil  

 
1. Identify the depth of subsoil to be salvaged.  Consult the 

pre-disturbance assessment, which should contain a suggested depth of 
the B horizon or upper subsoil to strip, and should flag the depth at 
which any existing subsoil of poor quality (e.g., salts or gravel) begins.  
Avoid mixing good quality subsoil with poor quality (e.g., saline) 
subsoil.  Poor quality subsoil should be salvaged and stored separately, 
and replaced in the area from which it was salvaged when possible. 

 
2. Where good quality subsoil is thin, the top of the underlying C horizon 

may be salvaged with the B horizon for a total thickness of about 20 
cm or more.  However, overstripping of C horizon with the B horizon 
subsoil should not take place if the C horizon is of poor quality, for 
example saline or sodic (see Section 4.7).  Thin subsoil is common in 
the Brown Soil Zone.  Salvaging subsoil will achieve the goal of 
providing a soil buffer layer of reasonable quality between the topsoil 
and C horizon or the excavation floor, and will provide sufficient soil 
depth after reclamation to ensure adequate plant growth. 

 
3. Where the B horizon is thick, it may not be necessary to salvage all of 

it for reclamation purposes.  Usually about 30 cm is adequate.  The 
pre-disturbance assessment should be consulted for the optimum 
site-specific depth of the B horizon to salvage. 

 
4. Topsoil and subsoil should be separated.  After topsoil salvage is 

complete, strip the subsoil in a separate lift and store separately from 
the topsoil.  Care must be taken that salvaged subsoil is not pushed on 
top of stored topsoil, as their separation for reclamation will be 
impossible.  Many good soil stripping jobs are ruined by poor 
separation of topsoil and subsoil during storage.  Leave a buffer zone 
between all storage piles, windrows, and the proposed excavation 
edge, so that salvaged material will not be undercut by excavation 
operations. 

Many good soil 
stripping jobs 
are ruined 
by poor 
separation of 
topsoil and 
subsoil during 
storage 
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4.4 STEP 4 - REBUILDING THE LANDSCAPE  
 
Rebuilding the terrain or landscape after borrow has been removed 
consists of a number of operations, all affecting final site reclamation: 
 
• The site must be graded and re-contoured 
• Both topsoil and subsoil must be replaced evenly and without 

excessive mixing 
• An adequate seedbed must be prepared 
• Excessive soil compaction must be prevented or eliminated during and 

after each of these operations 
 
4.4.1 Soil Compaction 
 
Although compacted soils may be appropriate for road building, excessive 
soil compaction remaining in either the topsoil or the subsoil after 
reclamation of a site is one of the most common reasons borrow 
excavations fail to receive Reclamation Certificates.  Figure 5 illustrates 
vegetation problems caused by soil compaction.   
 
Excessive soil compaction is a problem on a reclaimed site because: 
 
1. Soil compaction reduces the amount of pore space in the soil, so that 

less water can be held and made available to plants. 

2. Rain or irrigation water does not infiltrate into compacted soils as well 
as into looser soils, reducing the amount of moisture in the soil which 
is available to growing plants. 

3. Since less water can infiltrate into a compacted soil, more water must 
run off the surface of the soil.  This increases the potential for soil 
erosion. 

4. Because compacted soils have a lower water infiltration rate, rain, 
irrigation and run off water can pond on the soil surface, drowning 
germinating seeds, and reducing productivity or killing mature plants. 

5. Compacted soils often form a very poor seedbed since they can be 
very difficult to cultivate, and often break up into large chunks. 

6. A compacted layer can prevent or inhibit root penetration at depth, 
restricting the plant’s access to water and nutrients, as illustrated in 
Figure 6. 

Excessive soil 
compaction 
remaining in the 
topsoil or subsoil 
after reclamation, 
is a very common 
reason borrow 
excavations fail to 
receive 
Reclamation 
Certificates 
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Figure 5. Bare/sparse growth area due to compaction on 
reclaimed borrow site (likely due to heavy, rubber tired earth 
moving equipment). 

 4.4.2 Susceptibility to Compaction 
 
Soils become compacted when vehicles or equipment exert high ground 
pressure over a relatively small area.  This pressure may come from tires, 
blades, chains, or tracks.  Compaction depends on: 
 
• The amount of load 
• Size of contact area 
• Pressure distribution over the soil 
• Number of passes 
• Various soil characteristics such as clay content (soil texture), organic 

matter content, soil structure, density, and soil moisture content 
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All soils will compact to some extent.  However, soils that contain very 
little organic matter are most prone to compaction as organic material 
cushions the soil from heavy traffic.  Moist or wet soils are more 
susceptible to compaction than dry soils, but given sufficient ground 
pressure, even a dry soil will compact.  Compactibility will increase with 
soil moisture content up to the liquid limit after which soils become 
semi-fluid and are no longer compactible.  When moist, clay soils are 
more compactible than sandy textured soils as clay particles are very fine 
and can be packed tightly together.   

 

 
Figure 6. Schematic showing poor root and plant growth (left) 
due to a compacted soil layer, and good root and plant growth 
(right) in uncompacted soil (after Mackintosh and Mozuraitus, 
19824). 
 
 
 
4 Mackintosh, E.E. and Mozuraitus, E.J.  1982.  Agriculture and the Aggregate 

Industry.  Rehabilitation of Extracted Sand and Gravel Lands to an Agricultural 
After-Use; Ontario Ministry of Natural Resources, Mineral Resources Branch, 
Industrial Mineral Background Paper 3 (IMBP 3), 44 pp. 
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4.4.3 Avoiding Soil Compaction 

 
Much soil compaction can be avoided by being aware of the causes of 
compaction and the conditions under which it is most likely to occur.  
Consider the following when salvaging, handling, or replacing topsoil and 
subsoil: 
 
• Never handle or move topsoil or subsoil when it is wet 
• Avoid using large, heavy earth scrapers 
• Wide tracked, low ground pressure equipment will result in less 

compaction than rubber tired equipment 
• Minimize the number of pieces of equipment and number of trips 

travelling over the site, especially after replacement of salvaged soil 
 

4.4.4 Steps - Grading, De-compaction, Replacement and Seedbed Preparation 
 
1. Grade and re-contour the site after excavation is completed.  

Reclamation success will be strongly influenced by the re-contouring 
and landscape restoration work carried out before either topsoil or 
subsoil is replaced.  Grading and re-contouring should always occur 
before any salvaged soil is replaced.  Never re-contour with salvaged 
subsoil or topsoil.  The resulting uneven replacement of topsoil and 
subsoil is another common reason for unsatisfactory reclamation.  

 
2. Keep the final terrain in mind throughout the excavation, re-contouring 

and grading process.  Terrain or landscape refers to the topography and 
drainage at a site.  The terrain at the borrow site will never be exactly 
the same as the terrain which existed at the site before disturbance.  
However, it is possible to establish terrain that will conform and blend 
into the surrounding terrain and land use, and which will not impede 
any farming or other operation which could take place at the site. 

 
3. Restore the drainage patterns so that they are consistent with the 

original patterns.  The direction and catchment areas should be similar 
to pre-disturbance conditions and compatible with the surrounding 
landscape.  All excess water should drain off the site, but should not 
cause erosion through concentration of flows.  There should be no 
depressions which will pond water.  All these features should be 
re-established during re-contouring, before any salvaged subsoil or 
topsoil is spread on the site. 
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4. Reconstruct site slopes to limit the susceptibility to soil erosion by 

water.  Long straight slopes promote concentration of flow and 
increase potential for soil erosion by water.  Shorter, more complex 
slopes will decrease the potential for soil erosion.  Wherever runoff is 
being channeled (concentrated flow) on the site, there is potential for 
water erosion, and channel protection may be needed.  Properly 
reconstructed drainage channels should have sufficient capacity to 
carry expected run off, and be non-eroding.  Figure 7 illustrates an 
erosion gully developed on an improperly reconstructed slope, which 
concentrated water flow. 

 
5. The final terrain must be stable, with no subsidence, or slope 

movement.  Never replace salvaged subsoil and topsoil on a site if the 
underlying materials are likely to subside significantly.  It is much 
more difficult to remediate subsidence once subsoil and topsoil have 
been replaced on the site. 

 
6. Alleviate compaction after contouring.  It will often be necessary to rip 

and cross rip graded materials before replacing the root zone subsoil 
and topsoil.  Remember that ripping soils when they are too wet will 
make a compaction problem worse.  Once completed, alleviation of 
compaction should be carefully checked with a shovel or probe before 
salvaged soil is replaced.  Remember that plant roots can extend 1.8 m 
(6 feet) or more into the soil.  Ensure that recontoured soil materials 
are loose enough to permit root penetration (see Figure 8). 

 
7. Replace salvaged soil materials after re-contouring, grading and de-

compaction are completed.  Both topsoil and subsoil materials must be 
spread when dry.  Spread salvaged root zone subsoil evenly across the 
entire site.  Avoid using heavy earth scrapers when re-applying the soil 
layers, as they can cause excessive soil compaction.  Avoid rubber 
tired equipment.  The fewer pieces of equipment moving over the site, 
and the fewer trips, the fewer compaction problems you will have in 
your reclaimed soil.   
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Figure 7. Erosion gully on a reclaimed borrow site caused 

by poor re-contouring which channeled and 
concentrated water flow. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Initial Stage 
Figure 8. Relieving compaction before replacement of 

salvaged topsoil and subsoil by ripping 
(Mackintosh and Mozuraitus, 19824). 
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8. Alleviate any compaction in the replaced subsoil, which may have 
occurred during subsoil replacement.  Use de-compaction equipment 
which will not mix the underlying horizon into the replaced subsoil 
above (e.g., paratill or sub-soiler; not cat shanks - see Figure 9).  
Discing the surface of the replaced subsoil with a heavy duty disc is 
usually required to alleviate any minor surface compaction remaining, 
breakdown large clods and prevent any distinct layering in the 
reclaimed soil.   

 

 
Figure 9. Subsoiler used for decompaction (from Mackintosh 

and Mozuraitus, 19824). 
 
9. Spread salvaged topsoil evenly across the site, once subsoil has been 

spread and disced.  Decompact replaced topsoil in a similar manner to 
the decompaction of subsoil.  Remember that operations such as 
hauling and spreading manure or fertilizer and seeding can recompact 
topsoil and subsoil if these operations are carried out when the soils 
are too wet. 
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10. A good seedbed must be prepared before seeding once the topsoil has been replaced and de-

compacted.  The seedbed must not have large clods or peds, must have a relatively smooth 
surface, must be loose enough for seedling emergence and penetration of plant roots and 
water, and must be firm enough to support the weight of seeders and provide good soil-seed 
contact.  Plant roots must contact the soil within a few millimetres after initiating growth to 
ensure an adequate water supply for the emerging seedling.  Most types of surface 
preparation prior to seeding include standard agricultural tillage practices such as cultivating, 
discing, and/or harrowing.  See Section 4.5 for more information on re-vegetation. 

 
11. Discing and harrowing topsoil may be adequate to prepare a seedbed if soil salvage, handling 

and replacement have been well done.  If large soil clods still remain following discing, a 
rototiller or rotospic can be used to break them up.  However, never work the soil to the point 
that it is pulverized to a ‘powder’.  This results in poor soil structure and promotes wind 
erosion especially in medium and coarser textured soils.  Note that the rotospic does not 
pulverize soil as much as a rototiller.  Reducing weeds which may be germinating or growing 
in the topsoil may also be required. 

 
If the topsoil is not immediately seeded, then soil crusts must be broken up prior to seeding.  
If broadcast seeding is to be used then discing may be the final seedbed preparation activity 
since a rougher seedbed is required.  Remember that soils can easily be recompacted by 
vehicles carrying out final reclamation work, and may need to be disced again before 
seeding. 

 
12. Use appropriate erosion control measures until vegetation can be established on a site.  

Possible erosion control measures could range from crimping straw into the topsoil, to the 
use of mulches, tackifiers, hydroseeding, erosion control berms or other structures.  
Remember that the final landscape must be self-sustaining, require no special maintenance, 
and must not affect potential uses of the site, compared to original site conditions.   
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13. Alleviate any soil compaction after final reclamation if it was not 

sufficiently decompacted or if it was recompacted by reclamation 
operations (e.g., manure spreading trucks can compact the haul road 
surface soil with many trips over it).  Reconstructed soils which have 
any of these characteristics still need decompaction: 

 
• Presence of root mats, bunches, flattened, highly branched roots, or 

horizontal roots 
• Very thick or coarse platy structure, often hard 
• Poor seedbed after normal tillage, with topsoil forming hard blocks 

or clods 
• High density, hard, massive soil structure 
• Surface ponding of water, rutting, abrupt or stratified soil moisture 

changes 
• Obviously reduced vegetation growth or bare areas compared to 

adjacent undisturbed areas 
• Yellowing vegetation 

 
14. If topsoil and subsoil have already been replaced on the site, paratilling 

is usually the best tool for decompacting subsoil.  Paratilling will break 
through and shatter compacted subsoils, and create conduits for water 
infiltration and plant roots.  Because of its design, it will break up 
subsoils without disturbing the topsoil, provided the soil is not too wet.  
Paratilling should be carried out when soils are dry enough that the 
subsoil shatters when paratilled, but not so dry that the soil breaks up 
into very large chunks.  If soils are too wet, paratilling will do little 
good, and could make a compaction problem even worse.  Never 
paratill at too shallow a depth, especially on grassed sites, as the 
paratill will lift the sod mat and break the roots without shattering the 
compacted subsoil.  However, alleviation of subsoil compaction before 
topsoil is replaced is usually cheaper and more effective than 
paratilling. 
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4.5 STEP 5 - REVEGETATION  
 

4.5.1 Seeding 
 
Seeding can be carried out using drill seeding, broadcast seeding, or 
hydroseeding.  The choice of method will depend on the plants to be 
seeded, soil conditions, and potential for erosion.   
 
1. Drill Seeding requires a smooth soil surface to encourage maximum 

germination and establishment of large seeded species, such as grains, 
oilseed crops, wheatgrasses, most legumes, and some shrubs.  A seed 
drill places the seed at a pre-determined depth in the soil that is most 
favorable for its germination and successful establishment.  There are 
drills specifically designed for seeding grass seed.  Fertilizer can also 
be drilled into the soil with the seed. 

 
2. Broadcast Seeding is any method that drops the seed on the surface of 

the soil instead of placing it directly in the soil.  The seed is deposited 
on the soil surface by being thrown from a container and then rollers 
or harrows may be used to knock some of the seed into the cracks and 
crevices of the soil increasing the seed-soil contact.  This technique 
provides variable-depth seeding which is necessary with multiple seed 
sizes and is the preferred method for small-seeded species.  It is 
recommended that the drill seed rates be doubled when using 
broadcast seeding. 

 
3. Hydroseeding is a form of broadcast seeding in which the seeds are 

dispersed in a liquid under pressure.  The liquid is usually water 
although it may include fertilizer, a tackifier, mulch, or other additives.  
Hydroseeding is very effective on steep slopes or on rough-surfaced 
materials that cannot be drill seeded.   

 
Please refer to Alberta Transportation’s Standard Specification for 
Highway Construction 2.20 Seeding and Design Bulletin #25 Grass Seed 
Mixtures Used on Highway and Bridge Projects for seeding requirements 
and recommended seed mixes. 

 
4.5.1.1 Choosing a Seed Mix 

 
Normally, the landowners or occupants will seed reclaimed borrow areas 
in cultivated fields when they next seed their field.  In this situation, the 
borrow excavation operator needs only to leave the soil with a good seed 
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bed.  The landowner or occupant should be consulted in the choice of a 
seed mix for reclaimed borrow excavations in tame hay or pasture fields.  
The farmer may choose the same mix as in the rest of the field, or may 
require a different mix, depending on where the field stands in the 
farmer’s crop rotation system.   
 

4.5.1.2 Seeding Native Areas 
 
Native plant species are recognized for their irreplaceable value as a part 
of natural forest, grassland, and wetland ecosystems.  Agronomic species 
are generally more invasive and faster spreading than native species, and 
can choke out the native species, or invade adjacent native areas.  Crested 
wheatgrass for example is notorious for its invasiveness, and should never 
be used in an area of native vegetation.  However, some non-native 
species may be useful to provide rapid growth and quick protection from 
erosion, while permitting the native species to establish and grow.  On 
smaller sites, an agronomic seed mix may be appropriate, provided species 
are non-invasive and allow native species on adjacent land to invade.   
 
Sometimes a temporary stabilizing species or ‘cover’ crop may be needed, 
particularly on sites with potential erosion problems, or difficult 
conditions for revegetation.  Cover crop species are usually plants that 
germinate and establish rapidly.  Sometimes annual crop plants 
(e.g., barley) are used.  Cover crops can provide immediate protection and 
stability to highly unstable or erodible soils, but in dry areas can compete 
with the revegetation species for soil moisture.  Cover crops should be 
seeded very lightly, one third or less of the recommended seeding rate.   
 
Sites with special challenges may require a site-specific mix, developed 
for your site by a revegetation specialist.  Many seed suppliers in Alberta 
have special seed mixes for different areas of the province.  Seed suppliers 
can also advise on seeding rates.  The mix does not necessarily have to be 
the same as the surrounding land, but must be non-invasive, and allow the 
encroachment of native species. 
 
To obtain more information on native seed mixes, consult “Nature Plant 
Revegetation Guidelines for Alberta” (2001)5, published by Alberta 
Agriculture, Food and Rural Development.  This publication can be 
purchased from Queen’s Printer in Edmonton or Calgary.  

 
5 Native Plant Working Group.  2000.  Native Plant Revegetation Guidelines for 

Alberta.  H. Sinton-Gerling (ed.), Alberta Agriculture, Food and Rural Development 
and Alberta Environment.  Edmonton, Alberta.  58 pp. 

 

No single 
seed mix will 
be adequate 
for all sites in 
an area 
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 4.5.1.3 When to Seed 

In general, seeding should take place immediately after soil reclamation.  
Late fall seedings are common on reclaimed sites.  Disadvantages of fall 
seeding is the risk of loss of seeds to birds, rodents, and spring run off.  If 
seeding is to take place the spring following soil reclamation, additional 
cultivation may be required to destroy weeds that may have germinated 
early, and break up any soil crust which have formed over the winter.  As 
a result of the cultivation, spring seedings often have fewer weeds and are 
more productive than fall seedings during the first few growing seasons.  
However, in a dry year there may be a delay in germination until adequate 
rain is received.   
 

4.5.2 Soil Amendments 

Soil amendments can be spread on top of, or mixed into topsoil, but 
occasionally they are added to subsoil as well.  Common amendments 
include: 

1. Fertilizers are used to improve the nutrient status of the soil and may 
be composed of inorganic or organic chemicals or materials.  
Fertilizers are used on a regular basis as part of normal farming 
operations.  Note that if fertilizers are applied to the reclaimed borrow 
site but not the surrounding field, there is a one year waiting period 
before the site is eligible for a Reclamation Certificate. 

2. Organic matter amendments are commonly used on reclamation sites.  
Animal manure is probably the most common organic amendment 
used, since it adds organic matter, nutrients, and microbes to topsoil.  
Never use raw animal manure; it must be composted or well rotted 
before use.  Other organic amendments include rotted straw, sawdust, 
compost, sewage sludge, and peat.  Any organic matter amendment 
must be worked well into the soil.  Excess organic matter on the soil 
surface can hinder seedling emergence and growth. 

3. Lime is a less common addition to the soil.  It raises the pH of acidic 
root zone soil material.  There are only a few locations in Alberta 
where soils are acidic enough to require addition of lime.  If you are 
working with acidic soils, soil testing should be carried out before 
adding any pH adjusting amendments. 

 
4. Gypsum is a common amendment often added to reclaimed Solonetzic 

soils, where some of the saline and sodic root zone subsoil has been 
mixed in with topsoil.  The addition of gypsum displaces the 
undesirable sodium in the treated layer. 
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5. Mulches are applied to the surface of a disturbed area after seeding, 
but unlike other amendments, they are not mixed into the soil.  The 
more common mulches include straw and hay.  Mulches reduce 
erosion and can reduce evaporation of soil moisture, reduce surface 
soil temperatures, and aid in preventing soil crusting. 

Mulches must be spread evenly across the soil, and not so thickly that 
seedling emergence is hindered.  Mulches can be applied using a 
variety of methods, such as mechanical dry blowers, “bale busters” for 
straw bales, modified manure spreaders and hydromulchers.  Mulches 
are often held in place by crimping, tackifiers, or netting.  Crimping is 
the process of spreading hay or straw on the site and then going over 
the area with a machine which pushes the straw or hay into the soil. 

6. Tackifiers are chemicals that are sprayed on the soil creating a crust on 
the surface to keep the soil in place.  Tackifiers are temporary and 
most are biodegradable leaving no residue in the soil.   

 
4.5.3 Weeds 
 
Weeds are often present in newly revegetated disturbed sites and must be 
monitored and controlled so that they are no more abundant on the 
disturbed area compared to off.  This is particularly important in dry 
native sites, where establishment of seeded species may be slow.  Weed 
seeds may be present in salvaged topsoil replaced on the site, or weeds 
may be introduced from dirty construction and reclamation equipment or 
in the seed mix used to revegetate the site.  All equipment brought on to a 
site should be thoroughly cleaned beforehand. 
 
Always request a seed analysis for the seed that you are buying, which 
will list types and amounts of weed seed present in your seed.  Always 
review the seed analysis report before ordering seed, and avoid any seed 
distributors who will not provide a report.  Keep the seed certificate with 
your files.   
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Early detection and control of weeds can save additional weed control 
operations later after the weeds have had a chance to multiply.  Weeds can 
be controlled with herbicides, or with mowing.  Mowing should be carried 
out before weeds go to seed.  Several mowings may be required.  Some 
perennial weeds such as Canada thistle and foxtail barley are more 
difficult to control and may require multiple applications of herbicides or 
mowing operations.  Annual weeds such as flixweed are easier to control.   
 
Always ensure that herbicides are applied by a licensed applicator, and 
that herbicides applied will not harm seeded species.  Sites that are grazed 
by wildlife or cattle should be fenced to assist in the establishment of the 
seeded species.  Note that weeds listed as either “Noxious” or “Prohibited 
Noxious” under the Weed Control Act will not be tolerated on a reclaimed 
site.  Consult Alberta Agriculture and Rural Development or Municipal 
Agricultural Fieldmen for more information on weed regulations and 
control.   
 

4.5.4 Steps to Revegetation 
 
1. Complete final seedbed preparation. 
 
2. Consult with the landowner/tenant, Public Lands Officer, or Forestry 

Officer, if desired, as appropriate for your site, for revegetation and 
plant species mix preferences. 

 
3. Carry out weed control if necessary by mowing and/or use of 

herbicides.  Use qualified personnel to choose herbicides and carry out 
application of them. 

 
4. Add organic amendments if necessary to improve topsoil quality to 

provide an adequate seedbed for good vegetation germination, 
emergence and growth.  Use good quality, well-decomposed, weed 
free (as possible) manure.  Incorporate manure thoroughly into the 
topsoil and do not apply manure so thickly that it will interfere with 
seedling emergence and cause poorer growth areas. 
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5. Apply fertilizer as appropriate.  On private, cultivated land, the 

landowner/tenant farmer can be contracted to fertilize and seed the 
land surrounding the site during routine farming operations for the 
field.  Note that while the farmer can do work, the Contractor remains 
responsible for the work.  If more or different fertilizer is applied to 
the reclamation site compared to the surrounding land, there may be an 
additional one year wait before a Reclamation Certificate, if required, 
can be applied for. 

 
6. For sites which are to be seeded by the Contractor (as opposed to the 

landowner/tenant) seed soon after site preparation for seeding has been 
completed. 

 
7. Erect fences where necessary (e.g., native range, pasture) to protect 

establishing vegetation from cattle and wildlife grazing. 
 
8. Monitor the site for growth and weeds during the growing season.  

Carry out weed control if necessary.  For sites seeded to grass 
(e.g., native range, pasture, some forest sites), if there are poor growth 
areas, extra seed can be drilled into the existing vegetation, using a low 
surface disturbance drill. 
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4.6 PROBLEM SOILS 

 
4.6.1 Background - Saline and Solonetzic Soils 

 
Saline and Solonetzic soils occur naturally in many parts of Alberta.  
Many soils are both saline and Solonetzic, and have the properties of both 
types of soils.  Saline soils have an excess of soluble salts in topsoil, 
subsoil, or both.  Excess salts in the soil make it difficult for growing 
plants to take up water, so that vegetation will appear stressed in areas of 
soils with high soluble salt content.  The degree of stress will depend on 
how salt tolerant a particular plant species is.  Solonetzic soils, also known 
as “sodic”, “alkali”, or “gumbo” soils, have an excess of sodium salts in 
the subsoil.  Excess sodium results in adverse soil physical properties. 
 
Saline soils can be found in many areas throughout Alberta, particularly 
where groundwater seeps to the surface after moving through till or other 
soils material high in soluble salts.  Soils can be salinized in irrigation 
areas, when excess irrigation water both increases the salt content of the 
groundwater and raises the water table.  Saline groundwater can move 1 
metre or more above the water table through capillary action, resulting in a 
saline soil. 
 
Naturally occurring Solonetzic soils can be found where soils have formed 
from glacial till or other materials that have a high sodium salt content.  In 
Alberta, Solonetzic soils are commonly encountered in the areas indicated 
in Figure 3.  Solonetzic soils can be identified by the presence of a dark 
coloured B horizon (subsoil) that is very hard and massive when dry, 
which swells to a sticky mass of very low permeability when wet.  
Structure of the root zone subsoil is commonly columnar, often with a 
hard, rounded top just under the topsoil in areas where it is not broken up 
by cultivation.  These Solonetzic root zone subsoil horizons have dark 
colored staining, which makes it difficult to distinguish topsoil from the 
poor quality sodium salt affected subsoil on the basis of colour alone.  
Because of the difficulty in distinguishing topsoil from subsoil in a 
Solonetzic soil, a pre-disturbance soil assessment is needed to identify the 
topsoil depths accurately.   
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4.6.1.1 Steps for Handling Saline and Solonetzic Soils 
 
1. Take special care when salvaging, handling, storing and replacing 

saline and Solonetzic topsoil and subsoil.  Never over-strip the topsoil 
layer; it is critical that saline or Solonetzic subsoil not be mixed into 
topsoil.  Remediation of topsoil mixed with saline or Solonetzic 
subsoil is very difficult and expensive.  Refer to your pre-disturbance 
site assessment, and supervise soil salvage operations very closely.  If 
possible, avoid mixing saline soil on site with non-saline. 

 
2. In addition to the topsoil lift, always salvage the additional second lift 

of subsoil.  The appropriate depth of stripping should be indicated on 
your pre-disturbance site assessment. 

 
3. If the material remaining after the borrow has been removed is 

strongly saline or sodic, make sure that sufficient root zone subsoil has 
been stripped to leave a barrier between the topsoil and the saline or 
sodic material at the bottom of the excavation.  A total depth of one 
metre of good quality topsoil plus subsoil is normally sufficient, 
except in areas of high water table, which may require more. 

 
4. If replaced soils become salinized or sodic through poor soil salvage, 

handling, storage or replacement, remediation will be required to 
return the borrow area to its pre-disturbance land capability.  This can 
be a lengthy and expensive process.  In such a situation, it is advisable 
to engage a properly qualified consultant to assess the problem and 
make recommendations for the remediation of the site.   

 
4.6.2 Sandy or Coarse Textured Soils 
 
Soils that have approximately 75% sand or more are considered coarse 
textured, sandy soils.  Reclamation and revegetation of sandy soils pose 
special problems at a reclamation site.  These must be taken into 
consideration when disturbing and reclaiming a sandy site. 
 
The following problems are common to sandy soils: 
 
• Wind and water erosion can be a problem on sandy soils.  Because of 

low organic matter content in the topsoil, weak topsoil structure, and 
low water holding capacity of sandy soils, they are at risk of erosion 
during salvage, handling, storage, and replacement, until they are well 
vegetated.   
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• Low organic matter content is the result of poorer plant growth on 
sandy topsoils compared to finer textured soils.  Soil structure is 
usually weak, and topsoil depths are frequently shallow.  These typical 
characteristics of sandy topsoil make it more sensitive to disturbance.  
Every effort must be made to ensure that all topsoil is salvaged and 
replaced. 

 
• Low fertility is common on sandy soils.  This is due to a number of 

factors including low water and nutrient holding capacity of the sand 
particles and low organic matter content that normally supplies and 
retains much of the nutrients for plant use. 

 
• Rapid drainage of sandy soils means that water drains through the soil 

very quickly, and less water is held in the soil.  The result is less water 
available to plants in sandy soils compared to finer textured soils. 

 
4.6.2.1 Steps for Handling Sandy Soils 

 
1. Accurately identify depths of topsoil and subsoils to be salvaged with 

a pre-disturbance site assessment.  To preserve the fertility of sandy 
soils, it is especially critical that no topsoil be left behind after topsoil 
salvage is complete, and that admixing is minimized.  Preventing 
admixing is especially important when finer textured subsoil underlies 
sandy topsoil. 

 
2. Strip topsoil accurately.  The equipment operator must adjust the depth 

of soil salvage to ensure that no topsoil is lost, and admixing of topsoil 
and subsoil is minimized. 

 
3. Prevent erosion at all times.  Soil can be lost to wind erosion during 

stripping, handling and storage operations.  Unprotected stockpiles 
will be prone to both wind and water erosion.  After reclamation, 
erosion can best be prevented by stabilizing the soil either with 
vegetation or some temporary measures that allow vegetation 
establishment. 

 
4. Choose a revegetation seed mix appropriate to a sandy soil and the 

area you are working in.  Many seed supply houses in Alberta can 
advise on a suitable seed mix.  Alternatively, there are a number of 
consultants throughout the province who specialize in the revegetation 
of difficult sites. 
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5. Because revegetation can be more difficult on sandy soils, it is critical 

that revegetation success be monitored regularly, and any erosion dealt 
with promptly.  Addition of organic matter to the soil will increase the 
soil’s ability to retain stable soil structure (peds), hold water, and 
encourage vegetation establishment. 
 

6. Monitor revegetation regularly after seeding.  Weeds may be more of a 
problem on a sandy site due to slow establishment and growth of 
plants.  Control weeds before they become a problem. 
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APPENDIX A - GLOSSARY OF TERMS 
 
A horizon A mineral horizon formed at the surface in the zone of 

removal of materials by leaching, or maximum 
accumulation of organic carbon, or both, as defined by 
CSSC. 

Ae An ashy, grey-coloured A horizon formed at the surface 
in the zone of removal of clay by leaching, as defined 
by CSSC. 

Ah An A horizon in which organic matter has accumulated 
as a result of biological activity, as defined by CSSC. 

Ahe An A horizon which has some organic matter 
accumulation, as well as some leaching of clay, iron or 
aluminum, as defined by CSSC. 

Ap An A horizon markedly disturbed by cultivation, as 
defined by CSSC. 

B horizon A subsoil horizon characterized by: the enrichment of 
roots or clay; the development of soil structure, often 
blocky or columnar; or by a change of colour denoting 
hydrolysis, reduction, or oxidation, as defined by 
CSSC.  See root zone. 

C horizon A mineral subsoil comparatively unaffected by the 
pedogenic processes operative in the A and B horizons 
except for the process of gleying or the accumulation of 
calcium carbonates or other salts, as defined by CSSC. 

capability (land) The nature and degree of limitations imposed by the 
physical characteristics of a land unit for a certain use. 

first lift The top layer of soil materials salvaged and separated 
during excavation to be re-spread as topsoil. 

Green Area Public Lands General Land Classification.  Forest lands 
not available for agricultural development other than 
grazing.  

horizon (soil) A layer of mineral or organic soil which differs from 
adjacent horizons in properties such as colour, 
structure, texture, and consistence, and in chemical, 
biological, and mineralogical composition. 
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lower subsoil See C horizon. 

organic matter The decomposition residues of biological materials 
derived from plant and animal materials deposited on 
the surface of the soils; also roots and micro-organisms 
that decay within the soil. 

ped Soil particles held together in a single cluster, such as in 
a clod or a crumb. 

profile (soil) A vertical section of the soil through all its horizons and 
extending into the C horizon. 

root zone That part of the soil which is occupied by plant roots.  
See B horizon.  

second lift The second layer of undisturbed soil material, 
underlying the first lift, which is salvaged and separated 
during excavation to be replaced as upper subsoil. 

Solonetzic An order of soils with darkly stained brownish or 
blackish Solonetzic B (Bn, Bnt) horizon and a saline C 
horizon.  A Solonetzic blowout is an area where the 
Solonetzic subsoil has been exposed to the surface 
because the topsoil has been removed by wind erosion. 

subsoil Soil material defined as B and C horizons by CSSC. 

texture The relative proportions of sand, silt and clay in a soil. 

tilth The physical condition of the soil in relation to plant 
growth. 

topsoil The uppermost mineral soil, which is enriched with 
organic matter and is valued as a growing medium, 
defined as A horizon by CSSC. 

upper subsoil See B horizon. 

White Area Public Lands General Land Classification.  Privately 
owned lands.  Available public lands in this area, which 
are suitable for the proposed use and are not required 
for conservation, recreational, wildlife habitat, forestry 
and other purposes, may be applied for pursuant to the 
Public Lands Act and associated regulations. 
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