gpen riie Report: 1Y/05-1L

FOR REFERENCE USE ONLY
DO NOT REMOVE FROM LIBRARY

Alberta Research Council
Open File Report 1973-11

DETAILED SOIL SURVEY
of

THE OKOTOKS AREA

M. Scheelar

ALBERTA RESEARCH COUNCIL

~ Albera

RESEARCH COUNCIL



AN 76

Alberta Dept. of Energy Library

lﬂﬂﬂﬂ!lllﬂlllﬂﬂllﬂﬂllﬂﬂlllﬂ(lﬂﬂﬂﬂ

0]

TABLE OF CONTENTS

SECTION 1 Page
Preface........ccovent.. ceeeereseinanns ceteconnens 1
Intfroduction...oeieeeereeeenenennes $E%asesencenas 1
Use of Report. .. iiiiniienniiiieeieieneeceenencnns 2
The Soilse. ierieanreeiieeioirenatiencenacncnnns 2
Soil and Land Use..vovvveennnnnnanns ceeesecscenane 8

SECTION I
Okotoks Ared...vveecsescasescoscssosssnossons . 20
Location and Extent of Area...cceeieeieveesanennne 20
Physiography.....oiieieieiiiieiieieieiniencane . 20
The Soilseeeeiiiierneriianiirenierannnenns ceeees 21
Soil Unit Descriptions.e.c.v.... ceveeans ceesternne - 23
Soil Interpretations.....cccavee... ceesraneas ceres 35
Glossary..vveeiaceecevacans . 41
Acknowledgments.....coieiiiiiiecnnnn cesesenss . 49
References...covecveisceecnnannns ceercenecnes . 49

LIST OF TABLES

Table 1. Guides for Assessing Soil Limitations for Road Location 10
Table 2, Guides for Assessing Soil Limitations for Permanent Bldgs. 11
Table 3. Guides for Assessing Soil Limitations for Sewage Lagoons 12
Table 4. Guides for Assessing Soil Limitations for Camp Areas 13
Table 5. Guides for Assessing Soil Limitations for Picnic Areas 14

& BERTA RESEARCH COUNCIL UBRW
5th FL{OR, TEREACE PLAZ
3445 LUGCEY TN OOUH"
EDNO 1 0n, ALBERTA, CANADA
T6H 5R7 SRS



(i)

LIST OF TABLES (cont.) .

Table 6.
Table 7.
Table 8.
Table 9.

Table 10.
Table 11,
Table 12.
Table 13.

Guides for Assessing Soil Limitations for Playing Fields
Suitability Ratings of Soils as Sources of Gravel
Suitability Ratings of Soils as Sources of Roadfill
Suitability Ratings of Soils as Sources of Topsoil
Engineering and Chemical Soil Data

Limitations and Suitability of Soils for Selected Uses
Canadian Soil Classification System

Definition of Soil Horizon Symbols

LIST OF FIGURES

Figure 1.
Figure 2.

Diagram of a Soil Profile

Guide for USDA Soil Textural Classification

Page
15
16
16
17
38
40
45
46



M
SECTION |

PREFACE

This report is one of a series describing detailed soil surveys of areas
found within the jurisdiction of the Calgary Regional Planning Commission. These
soil surveys are conducted at sufficiently large scale to be useful for local planning.
The report contains information that can be used to evaluate soil properties
for urban and recreational development, to evaluate the engineering properties of
soils for construction materials and sites and to assess the agricultural capability of
the land. The suitabiliiies or limitations of the soils for selected uses are described
in tabular form in theé report. These tables can easily be used to make interpretive
maps for specific land uses.
There were seven areas surveyed in this program in 1974. These areas are
adjacent to the following towns:
Strathmore (5,800 acres)
Okotoks (6,000 acres)
Airdrie (6,800 acres)
Black Diamond (7,700 acres)
Cochrane (10,000 acres)
High River (11,000 acres)
Canmore (15,000 acres)
Total acreage surveyed - 62,300.
There is a separate report for each area. A standard explanatory section which
is pertinent to all areas is presented at the beginning of each report. Specific results

and interpretations for a particular area are presented in the second section of the report.
INTRODUCTION

Soil is one of our most important natural resources. Man bases his activities
on soils and depends on their productivity. Misuse of land can have drastic environmental,
economic and social effects. Soil surveys provide baseline data on the soil resources of

an area. This information is essential to land characterization and evaluction which is
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the natural basis for effective land use and land management policies.

Soils vary widely in their properties and as such their suitability or
limitations for differerit uses also varies. A soil with low agricultural capability
may be suitable for road construction and a soil that is unsuitable for road location
due perhaps to periodic flooding hazard or high water table may be excelient
pasture land. However soils often are suitable for several uses. For examgle,
well drained, level soils that have a high capability for agriculture also are
excellent locations for airports, highways and urban development. Soil surveys
provide the planner with information useful for making decisions based on predicted

soil performance and soil suitability for multiple uses.
USE OF THE REPORT

This report consists of a written text and a map. The written part includes
introductory and background information on soils, soil mapping, and soil interpret-
ations in the first section and descriptions of the soils, analytical results, and .
interpretations for various uses in the second section. -

The soil map is presented on an aerial photo-mosaic base. The photo base
aids in identification and location of areas, however the linear and spatial distortion
inherent in a photo mosaic must be appreciated. The soil-landscape units delineated

on the map are described briefly in the map legend and in greater detail in the

written report. The map and the report should be used together.
THE SOILS

Soil Formation

" Soils are natural bodies present on the earth's surface that are on integral
part of the environment, Soils display variation both vertically and horizontally
and by examining these variations soil individuals may be recognized. Soils have

evolved from their geological parent material through the action of a combination of
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soil forming processes, which are controlled by environmental parameters or "soil
forming factors". These soil forming factors are commonly - listed as being the
parent material, climate, biotic agents and topography all acting through time.

The variations in relative importance or dominance of one or more of the soil
forming processes such as addition and removal of organic matter, translocation

of clays or iron and aluminum, and chemical and physical transformations result

in the formation of horizons or layers of various kinds within the soil body. These
horizons differ from one another in such properties as color, texture, structure,
consistence, and chemical and biological activity. The major, or master horizons
are designated O for organic layers developed mainly from mosses, rushes, and
woody materials; L, F and H for organic layers developed mainly from leaves, twigs,
woody materials, and a minor component of mosses; and A, B and C for mineral
horizons. Subdivisions of the master horizons are denoted by suffix letters appended

to the master horizon symbol (see Figure 1, Table13, and glossary).

FIGURE 1. DIAGRAM OF A SOIL PROFILE

[ -- Organic layer which may be subdivided into

L, F, Hor Of, Om, and Oh

--A mineral horizon at or near the surface. It
may be a dark colored horizon in which there
is an accumulation of humus (Ah), or a light
colored horizon from which clay, iron, and
humus have been leached (Ae).

solum

-=Mineral horizon that (1) may be altered to give
a change in color or structure (Bm) or (2) may
have an enrichment of clay (Bt) or (3) may have
significant amounts of exchangeable Na and
exhibit a columnar structure with pronounced
stainings (Bn).

--Mineral horizon comparatively unaffected by the
soil forming process operative in the A and B
horizons except for the process of gleying (Cg).
or the accumulation of carbonates and soluble

salts (Cca, Csa, Ck, Cs, Csk).
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Through observation of soil characteristics it is possible to classify soils
into taxonomic units. In this report the System of Soil Classification for Canada
(Canada Soil Survey Committee, 1973) is used (see Soil Unit Descriptions).
The criteria used for ;noking the taxonomic separations are significant for under-

standing soil genesis and for land use applications.

Soil Mapping

When mapping soils the fieldman examines the soil at points in the landscape
to characterize landscape units. Since soil is a continuum, and adjacent soils
seldom have sharp boundaries, soil map units are defined os having @ certain range
of properties. These soil map units are based on geologic materials and landforms,
soil development, and soil moisture conditions. The soil and land attributes receg-
nized in mopping are important for various land uses.

The notations on the soil map consist of number and letters: for example

1-3

C

The first digit in the number represents a geologic landform or material (for example
an alluvial fan or « glacial fill); the second digit denotes soil profile development,
moisture conditions, and sometimes textural differences; and the letter denotes the
topographical class. The topogrophical classes are those used by the Canada

Soil Survey Committee, which are as follows:

Simple topography Complex topography
Single slopes Slope Multiple slopes

(regular surface) % (irregular surface

A depressional to level 0t00.5 a nearly level

B~ very gently sloping 0.5+ to 2 b gently unduleting

C gently sloping 2+to 5 ¢ undulating

D moderately sloping 5+to 9 d gently rolling

E strongly sloping 9+ to 15 e moderately rolling

F steeply sloping 15+ to 30 f  strongly rolling

G very steeply sloping 30+ to 60 g  hilly

H extremely sloping over 60 h  very hilly
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The soils were mapped in the field by making observations at selected sites
using available exposures or digging with a shovel or coring-with a fruck-mounted
coring machine. These point observations are extrapolated to an area basis through
the use of aerial photograph interpretation and field checking. The principal soils

were sampled to depths of six feet for physical, chemical and engineering analyses,

Soil Clossification

The soils have been classified according to the System of Soil Classification for
Canado (Canada Soil Survey Committee, 1973). This scheme classifies the soils in
their natural state and thus indicates relationships between soils and their environ-
ment.,

These relationships are often important for assessing limitations of soils for

various uses. The classification system is described briefly in Table 12.

Soil Texture

Throughout the report reference is made to soil texture and to soil drainage
classes. Soil texture is according to the United States Department of Agriculture
(USDA) textural classification which is described below. The soil drainage classes,
according to the Canada Soil Survey Committee (1970) are outlined following the
textural clessification.

Soil Separates (Particle Size) on which Textural Classes are Based.

Separates Diameter in Millimeters
Very Coarse Sand (V.C.S.) 2.0-1.0

Coarse Sand (C.S.) 1.0-0.5
Medium Sand (M.S.) Sand (S) 0.5-0.25

Fine Sand (F.S.) 0.25-0.10

Very Fine Sand (V.F.S.) 0.10-0.05

Silt (Si) 0.05 - 0.002
Clay (C) less than 0,002
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FIGURE 2, GUIDE FOR USDA SOIL TEXTURAL CLASSIFICATION.

Using Materials Less Than Example of Use:

2.0 man. in Size. I Approx. A soil material

209 or more of the soil - with 35% clay,
material is larger than 30% sili and
2.0 mm. the texture 35% sand is a

term includes a clay loam,

modifier. Example:
gravelly sandy loam.
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The soil textural classes are grouped according to the Canada Soil Survey
Committee as follows:

Very coarse textured: sands, loamy sands.

Moderately coarse textured: sandy loam, fine sandy loam.
Medium™exti ed: very fine sandy loam, loam, silt loam, silt.
Moderately fine textured: sandy clay loam, clay loam, silty clay loam.
Fine textured: sandy clay, silty clay, clay (40 - 60% clay).

Very fine textured: heavy clay (more than 60% clay).

The gravelly class names are added to the textural class names according to

the following rule:

% gravel by volume

fess than 20 - use textural class only.

20 - 50 gravelly and texture,

50 - 90 very gravelly and texture .
more than 90

in surface 8 inches

cobble land type

Soil Drainage Classes

Soil drainage classes are defined in terms of (a) actual moisture content in
excess of field moisture capacity, and (b) the extent of the period during which such
excess water is present in the plant root zone, -

Ropidly drained - soil moisture content seldom exceeds field capacity in any horizon
except immediately after water additions.

Well drained - soil moisture content does not normally exceed field capacity in any
horizon except possibly the C, for a signifjcant part of the year.

Moderately well drained - soil moisture in excess of field capacity remains for a small
but significant period of the year.

Imperfectly drained - soil moisture in excess of field capacity remains in subsurface
horizons for moderately long periods during the year.

Poorly drained - soil moisture in excess of field capacity remains in all horizons for a
large part of the year.

Very poorly drained - free water remains at or within 12 inches of the surface most
of the year.

Specific reference to surface drainage may be designated in terms of run-off
and described as high, medium, low or ponded. Similarly, specific reference to the
characteristics of horizons within the profile may be designated in terms of permeability

or percolation and described as rapid, moderate, slow, very slow, and none.
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SOIL AND LAND USE

Engineering Use of Pedological Information -

Both the report.and the map contain information of use to engineers and
land use planners. A pedological soil classification, which describes the scil in
its natural setting, describes not only the soil material but also the effects of soil
climate, drainage, permeability and topography. When planning the construction
of roads, airports, residential and other developments which are based on the soil
this information can be very useful in predicting performance. Highway engineers
make use of soil maps in planning materials investigations and for predicting sub-
grade and puvement performance (Allemeier, 1973). A recent soil survey in the
Mill Woods area of Edmonton indicated areas where concrete corrosion due to sulfate
attack was a potential problem (Lindsay, et al, 1973).

Several terms, such as soil, texture, structure, and consistence differ in
usage between pedology and engineering. The pedological meanings are intended
in this report and many of the terms are defined in the glossary.

~

Engineering Properties of the Soils

Engineering properties including particle size distribution, Atterberg limits,
and the Unified and AASHO classification are reported for the major soils. These
data are derived from laboratory testing of samples representative of the soil map
unit, The philosophy of pedology is involved here in extrapolating from a site to
an area. These data are not intended to be site specific and do not substitute for
on-site inspection and soil testing but do provide a basis for area planning and further

soil investigations.

Soils and Urban Development

In selecting sites for housing, schools, parks, shopping centres, sewage
disposal and other community developments, soil suitability must be considered so
as to avoid costly errors and to prevent waste, abuse and loss of valuable agricultural

soils.
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The soils have been evaluated for limitations to roads, buildings, and
sewage lagoons and as suitability as a source of gravel, roadfill and topsoil. The
soils have also been assigned ARDA capability ratings for ag-riculfure in order to
evaluate the loss of dgricultural production potential.

These evaluations consider such soil properties as texture - which affects
stability and bearing strength for roads and foundations, shrink-swell, risk of
frost heaving, and rate of infiltration and internal drainage; soil moisture conditions -
which affect location of buildings, roads, services and sewage disposal; topography -
which affects drainage and site location; and flooding hazard - which affects
location of buildings, roads and sewage lagoons.

Soil inferpretations are included so that soils information may be more
easily understood. These interpretations should be treated as evaluations of
performance of soils not as recommendations for the use of soils. Many other
factors are involved in the recommended use of soils. Also, because soil bound-
aries are not precise, soil survey interpretations do not eliminate on-site investig-
ations. They are, however, intended os an aid in planning further investigations,
to reduce the amount of investigation and minimize the cost.

For each use, the soils are rated in terms of degree of limitaiion ~ siight,
moderate or severe, or in terms of suitability as a source of material - good, fair
or poor.

A slight soil limitation is the rating given soils : that have properties favourable
for the use. Good performance and low maintenance can be expected.

A moderate soil limitation is the rating given soils that have properties
moderately favourable for the use. This limitation can be overcome or modified
by planning, design or maintenance.

A severe soil limitation is the rating given soils that have one or more
properties that are seriously unfavourcble for the use. This limitation generally
requires major soil reclamation, special design or intensive maintenance. In most
situations, it is difficult and costly to alter the soil or to design a structure so as
to compensate for the severe degree of limitation but using these soils without

emplcoying corrective measures could result in failure.
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TABLE 1. GUIDES FOR ASSESSING SOIL LIMITATIONS FOR ROAD LOCATION

Properties thot affect design and construction of roads are (1) those that effect the load supporting cap-
acity and stability of the subgrade; ond {2) those that affect the workability and amount of cut and fill,
The AASHO and Unified Classification, and the shrink-swell potential give an indication of the troffic

supporting capocity. Wetness and flooding affect stability. Slope, depth of bedrock, stoniness, rockiness,
and wetness affect the ease of excavation and the amount of cut and fill fo reach an even grade.

Soil limitation ratings do not substitute for basic soil data or for onsite investigations.

Affletcei?ng Degree of Soil Limitation
Use NONE TO SLIGHT MODERATE SEVERE
Soil drainoge Rapidly?, well c.:md mod- imperfectly drained Poorly and very poorly
class erately well drained, drained.
Flooding None Once in 5 years More thon once in 5yrs.
Slope 0 to 9% (AD). 9 to 15% (E). More than 15% (> E).
Depth to Bedrock More than 40 inches 20 to 40 inches. Less than 20 inches.
Subgrmde2
a.AASHO O0to 4, 5to0 8. more than 8
Group index 5 5
b. Unified GW,GP,SW,GM,SM, CL (with PI” less than CL (with PI” 15 or more),
soil classes and GC4 and SC4. 15), ML, SP. CH,MH,OH, oL, pt,
Shrink:—swe” 6 Low (P15 less than 15). Moderate (P15 10 to 15). High (Pl5 greater than 20).
potential o

Susceptibility
to frost heave’

Low (F1, F2)

Moderate (F3) .

Aigh (F4)
(silty & peaty soils).

Stoniness

Stones greater than 5'
aport.

Stones 2 to 5' apart.

Stones less than 2' apart.

Consolidated
Bedrock exposures

Rock exposures greater than

300* opart and cover less
than 2% of the surfoce

Rock exposures 300 to
100' opart and cover 2
to 10% of the surface.

Rock exposures less than
100" apart and cover
greater than 10% surface.

L]

1. For an explanation of soil drainage classes see poge 7.

2, This item estimotes the strength of a soil as it applies to roadbeds. When available, AASHO Group
Index values from laboratory tests were used; otherwise the estimated Unified classes were used. On
unsurfaced roads, rapidly drained, very sandy poorly graded soils may cause washboard or rough roads.

3. Group Index values were estimated from information published by the Portlond Cement Assn.1962.pp
23-25,

4. Downgrode to moderate if content of fines (less than 200 mesh) is greater than about 30%.

5. Pl meons plasticity index.

6. [Inherent swelling capacity is estimated as low when the plasticity index is less than 15, medium when

the plasticity index is 10 to 15 and high when the plasticity index is greater than 20 (Terzaghi and
Peck, 1967). Gravelly and stony soils may not exhibit shrink-swell as estimated by the plasticity
index because of dilution of the fines with coarse fragments. In these situations decrease a severa
limitotion to moderate and a moderate limitation to slight.

7. Frost heave is important where frost penetrates below the hardened surface loyer and moisture trans~
portable by capillary movement is sufficient to form ice lenses at the freezing front. The suscepti-
bility classes are taken from the United States Ammy Corps of Engineers (1962), pp.5 - 8.
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TABLE 2. GUIDES FOR ASSESSING SOIL LIMITATIONS FOR PERMANENT BUlLDlNGS‘

This guide provides ratings for undisturbed soils evaluated for single storey buildings and other
structures  with similar foundation requirements, The emphasis for rating soils for buildings is on
foundotions; but soil slope, and susceptibility to flooding and other hydrologic conditions, such
as seasonal wetness, that have effects beyond those related exclusively to foundations are consid-
ered, Also considered are soil properties, pariicularly depth to bedrock, which influence
excavaiion and construction costs, both for the building itself ond for the installation of utility
lines. Excluded are limitations for soil corrosivity, londscaping ond septic tank absorption
fields. On site investigations are needed for specific placement of buildings and utility lines,
and for detailed design of foundations. All ratings are for undisturbed soils based on information
gained from observations to a depth of 4 to 6 feet,

ltem Degree of Limitation 2
Affecting SLIGHT MODERATE SEVERE
Use
With basements: With basements: With basements:
Rapidly drained and Moderately well Imperfectly, poorly &
Wetness3 well drained. drained. very poorly drained,
Without basements: Without basements: Without basements:
Rapidly, well and mod- Imperfectly drained. Poorly & very pocrly
erately well drained. drained.
Depth to seasonal With basements: With basements: With basements:
water table Below 60 inches Below 30 inches Above 30 inches
(seasonal means  Without basements: Without basements: Without besements:
1 month or more) Below 30 inches Below 30 inches Above 20 inches
Flooding None None _ Subject to flooding
Slope4 0 to 9% (AD). 9 to 15% (E). " More than 15% ( >E).
Shrink-swell .
h
Potential Low Moderate Hig
Unified soil GW,GP,SW,SP,CM,
group® GC,SM, SC ML, CL, CH,MH,OL,0H, Pt.
Potential frost .
f ') L]
action Low (F1, F2). Moderate (F3) High (F4)
. Stones greater than Stones 5 to 25° Stones less than 5!
Stoniness 251
apart apart apart,
Potential 0.00 to 0.10% 0.10 - 0.50% greater than 0,50%
Concrete sulphate sulphate sulphate
Corrosion .
With basements: With basements: With basements:
Depth to More than 60 inches. 40to 60 inches. Less than 40 inches.
Bedrock Without basements: Without basements: Without basements:
More than 40 inches. 20 to 40 inches. Less than 20 inches.

1. By reducing the slope limits by %, this table con ke used for evaluating soil limitations for
buildings with large floor areas but with foundation requirements not exceeding those of
ordinary 3-storey dwellings.

2, Some soils rated os having moderate or severe limitations may be good sites from an aesthetic
or use standpoint but require more preparation or maintenance. .

3. For an explanation of soil drainage classes see page 7. .

4. Reduce slope limits by % for those soils subject to hillside slippage.

5. This item estimates the sfrength of the soil, that is its ability to withstand upplied loads.

6. The potential frost action classes are token from the United States Army Corps of Engineers

(1962), pp. 5-8.
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TABLE 3, GUIDES FOR ASSESSING SOIL LIMITATIONS FOR SEWAGE LAGOONS.

A sewoge lagoon (aerobic) is a shallow lake used to hold sewage foi the time required for bacterial
decomposition. Soils have two functions, (1) os an impounding vessel ond (2) as material {or the
impounding embankment. When the lagoon is properly constructed it must be capable of holding
waler with minimum seepage.

ltem
Affecting Degrec of Soii Limitation
Use SLIGHT MODERATE SEVERE

Depth to water tcble]

more than 60 in. 40 - 60 in, less than 40 in.
(seasonal or year round)
Floodin92 none none soils subject to flooding
Depth to
Consolidated more than 60 in. 40 - 60 in. less than 40 in.
Bedrock
Slope less than 2% 2-9% more thon 9%
Organic Maotter less than 2% 2-15% more than 15%

. . 3 GP,GW,SW, 5P,

Unified Soil Group GC,sC,CL,CH GM, ML, SM,MH OL.OH, Pt.

*

1. If the floor of the lagoon is nearly impermeable material at least 2 feet thick, disregard depth to
wateriable.

2,  Disregord flooding if it is not likely to enter or damoge the lagoon (low velocity and depth less than
five feet),

3.  Rated mainly for the floor of the lagoon.

EL
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TABLE 4. GUIDES FOR ASSESSING SOIL LIMITATIONS FOR CAMP AREAS,

This guide applies to soils to be used intensively for trailers and tents and the accompanying activities
of outdoor living. It is assumed that little site preparation will be done other than shaping and levelling
for campsites onc‘ parking areas. The soil should be suitable for heavy foot traffic and for limited

vehicular traffic’.

Soil suitability for growing and maintaining vegetation is not a part of this guide,

except as influenced by moisture, but is an important item to consider in the final evaluation of site.

AFF::tr?n Degree of Soil Limitation
Use g NONE TO SLIGHT MODERATE SEVERE
Rapidly, well and mod - Mcderately well and im- Imperfectly, poorly, and
Weiness erately well drained soils,  perfectly drained soils. very poorly drained soils.
Water teble below 30" Water table below 20" Water table above 20"
during season of use. during season of use. during season of use.
Flooding None. None during season of use. Floods during season of use.
Permeability Very rapid fo moderate, Q?gjerately slow and Very slow.
O,
Slope 0 to 9% (AD). 9 to 15% (E). Greater than 15%

(greater than E).

Surface soil

SL, FSL, VFSL,L.

SiL, CL,SCL,
and sand other than

SiCL, LS

loose sand

SC, Sic,C,

2 subject to scvere blow-
fexture loose sand. ing, organic soils.
Coarse fr t 4
on susrfcxczgmen 010 20%. 20 to 50% . Greater than 50%.
Stoniness 9 Stones greater than o ,
(stony) 25' apart. Stones 25 to 5' apart. Stones less than 5' apart.
Rockiness Rock exposures greater Rock exposures less than
(rock) no rock exposures. than 30' apart and cover 30" apart & cover greater

less than 25% of the area.

than 25% of the surface.

1. For information specific to roads and parking lots see Table 1.

2. Surface soil texture influences soil ratings as it affects foot trafficability, dust, soil permeability

and erosion hazard.

3. Coarse fragments include both gravels and cobbles.

4. Some gravelly soils may be rated as slight if the content of gravel exceeds 20% by only a small
margin providing (a) the grovel is embedded in the soil matrix, or (b) the fragments are less than
3/4 inch in size. See the definition for gravels in the System of Soil Classification for Canada

(C.S.5.C., 1970), pp 213-214,

5. Very shallow soils are rated as having o severe soil limitation for rockiness and/or stoniness. See
also definitions of rockiness and stoniness in the System of Soil Classification for Canada

(C.S.5.C., 1970), pp 213-214.
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TABLE 5. GUIDES FOR ASSESSING SOIL LIMITATIONS FOR PICNIC AREAS.

This guide applies to soils considered for intensive use as park-type picnic areas. It is

assumed that most vehicular traffic will be confined to access roads.

Soil suitability for

growing and maintaining vegetation is not a part of this guide, except as influenced by
moisture, but is an important item to consider in the final evaluation of site.

ftems Cr gt e s
Affecting Degree of Soil Limitation
Use None to Slight Moderate Severe
Wetness Rapidly, well and Moderately well and  Poorly ond very poorly
moderately well imperfectly drained  drainedsoils. Water table
drained soils. Water  soils. Water table above 20" and often near
table below 20" during season of use  the surface for a month or
during season of use. may be less than 20" more during season of use.
for short periods.
Flooding None during season  May flood once a Floods more than once a
of use, year for short period year during season of use.
during season of use.
Slope 0 to 9% (AD). 9 to 15% (E). Greater than 15%

(greater than E).

Surface soil
texture

SL, FSL, VFSL, L.

SiL, CL, SCL,
SiCL, LS, and sand
other than loose
sand.

SC, SiC, C, loose sand
subject to severe blowing,
organic soils.

Coarse Frcgm ents
on surface

0 to 20%.

20 to 50% 4.

More than 50%

Stoniness

Stones greater than
5' apart.

Stones 2 to 5' apart,

Stones less than 2' apart.

RockinessS

Rock exposures roughly Rock exposures 30 to

100 to 300 or more
feet apart and cover
less than 10% of the
surface.

100' apart and cover
about 10 to 25% of

the surface.

Rock exposures less than
30' apart and cover
greater than 25% of

the surface.

1.  For information specific to roads or parking lots see Table 1.

2.  Surface soil texture influencessoil ratings as it affects foot irafficability, dust, soil
permeability and erosion hazard.

3.  See also definitions for gravel, rockiness and stoniness in the System of Soil Class-
ification for Canada (C.S.S.C., 1970), pp. 213-214, Coarse fragments include
-both gravels and cobbles.

4. Some gravelly soils may be rated as slight if ths content of gravel exceeds 20% by only
a small.margin providing (a) the gravel is embedded in the soil mairix or (b) the fragments

are less than 3/4 inch in size.
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TABLE 6. GUIDES FOR ASSESSING SOIL LIMITATIONS FOR PLAYING FIELDS.

This guide applies fo soils considered for intensive use as playing fields for organized games such
as baseball or football, Soil suitability for growing and maintaining vegetation is not a direct
consideralion in this guide, byt is an important item to consider.

t
Affle::?n Degree of Soil Limitation
Do SLIGHT MODERATE SEVERE
Flooding | none during season subject to occasional subject to more
i of use flooding. Not more than occasional
! than once in 3 years. flooding.
Wetness rapidly to moderately imperfectly drained  poorly and very
well drained. soils subject to poorly drained.
occasional ponding.
Depth to more than 30 inches 20 to 30 inches less than 20 inches
Water table during season of use, during season of use. during season of use.

Permeability

very rapid to moderate

(20 in./hr to 0.6 in.
/hr.)

moderately slow

(0.6 - 0.2 in./hr)

slow and very slow.

(less than 0.2 in/hr)

Slope

0-2%

2-5%

more than 5%

Surface Texture

SL, FSL, VFSL,
L

CL, SCL, SiCL, SiL,
LS and S other than

loose sand.

SC, SiC, C,loose

sand, organic

Depth to
Bedrock

more than 40 inches

20 to 40 inches

less than 20 inches

Surface Stoniness

slightly stony

moderately stony

very to excessively
stony.
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TABLE 7. SUITABILITY RATINGS OF SOILS AS SOURCES OF GRAVEL

The main purpose of these ratings is to indicate local sources of gravel. The ratings are based on the
probability that soils contoin sizable quantities of gravel.

e
Alff::ting Degree of Soil Suitability
Use GOOD FAIR POOR
Unified GW.GP GP-GM gv"c_ CS’CP'GC.'
Soil Group ! GW-GM
(all other groups
unsuited)
Flooding none or occasional frequent or constant
Wetness better than poorly drained ! poorly ond. very
poorly drained
Depth of overburden less thon 2 feet 2 to 5 feet more than 5 feet

1. See page 7 for an explanation of drainoge classes.

TABLE 8. SUITABILITY RATINGS OF SOILS AS SOURCES OF ROAbFIEL

The ratings in this table indicate the performance of a soil after it is placed in a road embankment and
also the degree of difficulty in excovating the fill material. Ratings of the malerial are the same as for
road location (Table 3) however ratings of factors governing excavation differ.

ltem

Affecting Degree of Soil Suii‘obility1
Use GOOD FAIR POOR
Rapidly to moderately s Poorly and very poorly
Welness well drained Imperfectly drained drained
Tnoipeering Brloves  GW,GP,GC,SW,SP,  ML,CLwith P.1.° CH,MH,OL,OH, Pt and
niied Lrovp SM, SC less than 15 CL with P.l. more than
' 15
AASHO Group 0-4 5-8 greater than §
Index
Stoni none to moderately very ston exceedingly ston
oniness stony y stony gly stony
Depth to consolidated more than 6 feet 3 1o 6 feet less than 3 feet
bedrock
Slope 0-15% 15 - 30% more than 30%

1. A roting of unsuited (u) is applied to lond units, such as bedrock {R), where no conventional fill
material is present, .

2. See page 7 for an explanation of drainage classes.

3. P.l. meons plasticity index.
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TABLE 9. SUITABILITY L..TINGS OF SOILS AS SOURCES OF TOPSOIL

Topsoil,for these ratings, refers essentially to Ah horizon material. In some cases the B, ond even C
horizon materials could be used for dressing disturbed lond, These ratings are intended for use by
engineers, landscapers, plonners ond others who mcke decisions about selecting, stockpiling and
using topsoil. These rotings are based on quality of topsoil ond ease of excavation. In addition to
the Good, Fair, and Poor ratings described below, on Unsuited (U) rating is used.

liem 1
Affecting Degree of Suitahility
Use GOOD FAIR POOR
S :
Texture S.L,FSL,VFSL,L, CL,SCL,SiCL LS, ,%C,S:C, C,
SiL Orgonic
Depth of topsoil more than 6 in, 3-6in, less than 3 in.
: . moy flood frequently or
Flooding none occasionally constantly flooded
Drainoge class not determining Poorly and very
Wetness if better thon poorly drained poorly drained
Soarse fragments less than 3% 3-15% more than 15%
% by volume
Slop: less thon 9% 9-15% more than 15%
Stoniness none to slightly stony moderately stony ;‘::Yto excessively
Salinity of topsoil E.C.2 0- ]3 E.C.1-3 E.C. more than 3
Permeability of moderate slow very slow

upper subsoil

1. A rating of unsuited (U) is used for soil and land units that do not have topsoil present,
2, E.C. = electrical conductivity of a saturation exiract in mmhos/cm .

3. These are the limits suggested by the Alberta Soil and Feed Testing Laboratory when considering
lown growth.
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The decision as to whether or not a soil will be utilized for a specific use,
regardless of the soil limitation, is beyond the scope of this report.

Agriculiural Capobility

The soils have been rated as to their suitability s agricultural cropland.
This information is required to make sound decisions on land use where soils are
being lost to agricultural production.
The ratings are made using the ARDA Canada Land Inventory, Soil
Capability Classification for Agriculture. These classes and subclasses are defined
in the Soil Capability Classification for Agriculture. (Canada Land Inventory, 1965).
Briefly the 7 closses are:
Class 1 - Soils in this class have no significant limitations in use for crops.
Class 2 - Soils in this class have moderate limitations that restrict the range
of crops or require moderate conservation practices.
Class 3 - Soils in this class have moderately severe limitations that restrict
the range of crops or require special conservation practices.
Class 4 - Soils in this class have severe limitations that restrict the range of
crops.
Class 5 = Soils in this class have very severe limitations that restrict their
capability to producing perennial forage crops, and improvement praciices are feasible.
Class 6 ~ Soils in this class are capable of only producing perennial forage
crops and improvement practices are not feasible.
Class 7 - Soils in this class have no capability for arable culture or permanent
pasture ,

The subclasses are as follows:

D - the depth of the rooting zone is restricted by soil conditions other
than wetness or consolidated bedrock.

F- low fertility.

I - inundation by streams or lakes.

M - low moisture~holding capacity.

N - presence of enough soluble salts to adversely affect crop growth
or restrict the range of crops that can be grown.

P- stoniness.

S- used in a collective sense for one or more subclasses.

T- adverse topography .

W= excess water other than from flooding.
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SECTION I
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THE OKOTOKS AREA -

Location and Extent of Study Area

The area described in this report covers approximately 9% square miles or
about 6,000 acres in the vicinity of Okotoks, Alberta. Okotoks is located in
seclions 28 and 29, Township 20, Range 29, west of the fourth meridian. The fifth
meridian is approximately 1 mile west of the fown iimits and is the west boundary of

the study area. Okotoks is 15 miles south of Calgary on highways 2 and 2A.

Physiogrophy cf the Area

The terrain in this area is composed of gently undulating and undulating
uplands interspersed with depressions, nearly level to gently undulating lowlands,
very steeply sloping areas and level flats and benches adjacent to the Sheep River.

The uppermost bedrock formations are the Paskapoo and Porcupine Hills
Formations ( Green,1970). The Paskapoo Formation is early Tertiary to late Cretaceous
in age, non-marine and consists of soft, gray clayey sandstones and clay shale. The
Porcupine Hills Formation is Tertiary in age, non-marine and consists of pale gray,
calcareous sandstone and mudstone.

Glaciers from the vicinity of the Rocky Mountains and the Hudson's Bay
mixed material from the underlying bedrock and debris from many miles away and
deposited till on the uplands in the form of ground moraine. The debris from the west
consists of limestone, dolomite and quartzitic sandstone while that from the northeast
consists of igneous and metamorphic rocks of Canadian Shield origin. Quartzitic
sandstone bulders have been observed as far east as the fifth meridian. As the ice
melted, lacusirine and glacio-fluvial material was deposited in glacial lakes and
streams in the lowland area. Recent deposits of alluvial material have been deposited
on the flats and benches of the Sheep River.

All materials are strongly to very sirongly calcareous. The area is drained by

the Bow River drainage system.
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The Soils

The soils of Alberta are divided into broad soil zones (see Soil Group Map of
Alberfq; Alberta Insitiyte of Pedology). The zonal divisions are based on color
differences of the soil surface that have developed as a result of different soil moisture
and vegetation conditions over time. “he soils in the Okotoks area are in the thin
Black soil zone, which is a shallow phase of the Black soil zone. They have developed
under a fairly high annual rainfall, although it is less than in the adjoining Black soil
zone. In the souther half of Alberta's thin Black soil zone, evaporation is fairly high
and the vegetative cover is dominantly grasses. The thin Black soils generally have from
three to six inches of black surface (Ah) horizon.

Soils developed on till in this area are mainly thin Orthic Black Chernozems
and Humic Gleysols. Lime occurs within 8 to 12 inches of the surface but thin Bm
horizons are usually present. The well drained soils developed on lacustrine and
glacio-fluvial materials usually lack B horizons and lime occurs within 4 to 6 inches
of the surface. These soils are classified as thin Rego Black Chernozems.

Salts occur near the soil surface in groundwater discharge areas within the
area of lacustrine deposits. Solonetzic soils have developed in areas of high sodium
salt concentrations, ’

The soils developed on alluvial materials and on the very steeply sloping areas
are Regosolic (no B horizon) and often have lime in the Ah horizons. The Ah horizons
are lower in organic matter content and of lighter color than those of Chernozemic soils.

The soils were classified according to the System of Soil Classification for Canada
(Canada Soil Survey Committee, 1973). Tables 12 and.13 briefly explain the classification
system and soil herizon terminology. The legend on the soil map and the following soil
unit descriptions indicate soil and landscape properties. Twenty-four soil units were
mapped - six on till, six on lacustrine material, one on glacio-fluvial material, three
on residual material, and eight on alluvial material. Due to mapping sccle, units
may occur together as complexes on the map. Soils that have been eroded by wind due

to poor monagement practices are indicated as eroded phases.
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Lime content and salinity classes mentioned in the following profile

descriptions are described according to the following parameters:

Lime content (COCO3 equivalent Salinity (electrical conductivity)

L - low (0-1% Cc:CO:3 equivalent) L - low (0 - 1 mmho/cm)
M = medium (1-15% CaCO,, equiv.) M - medium (1 - 4 mmhos/cm)
H - high ( 15% C0C03 eauiv, ) H - high (4 mmhos/cm)
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SOIL UNIT DESCRIPTIONS

Soil Unit:

Soil Classification:

Paerent Material:

1-1

Humic Gleysol
medium textured till -

thin Grihic Black, thin Cleyed Orthic Black and greater than 15% Orthic

Topography: gently undulaling, undulating, nearly level and depressional
Drainage: well to poorly drained
Profile description of dominant soil subgroup: .

Thickness Consistence  USDA Lime
Horizon Color (inches) pH when dry texture  content Salir
Ah Black 3-6 6.5-7.0 soft L L L
Bm Dark Brown 4-8 7.0-7.5 slightly hard L L L
Ck Cray - 7.5-8.5 - L H L
Comments:  (,nless otherwise indicated comments refer to dominant soil subgroup)
Limitations for selecied uses: slight for most uses, poor source of roadfill.

*

see pages 5, 6 and 7 for explanation of texture symbols.

*************************‘.'r**5\***************

Soil Unit: 1-2 -

Soil Classification: thin Orthic Black, thin Gleyed Orthic Black and 15 - 50% Orthic Humic Gleyso
Parent Material: ~ medium textured till

Topography : gently undulating, undulating, nearly level and depressional

Drainage :

well to poorly drained

Profile description of dominant soil subgroup:

Thickness Consistence USDA Lime
Horizon Color (inches) pH when dry texture confent Salin’
Ah Black 3-6 6.5~-7.0 soft L L L
Bm Dark Brown 4-8 7.0-7.5 slightly hard - L L L
Ck GCray - 7.5-8.5 - L H L
Comments:

Limitations for selected uses:

land for cropland and road location.

higher percentage of depressional areas lowers suitability of
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Soil Unit: 1-3
Soil Classification: thin Gleyed Crthic Black
Parent Material: medium textured till
Tepography: nearly level i
Drainage: imperfectly drained
Profile description of dominant soil subgroup:

Thickness Consistence USDA Lime
Horizon Color (inches) pH when dry texture  content Saiin
Ah Black 3to 6 6.5-7.0 soft L L L
Bg Dark Gray Brown 4 to 8 7.0-7.5 slightly hard L L L
Ckg Gray - 7.5-8.5 - L H L
Comments: B and C horizons are moderately gleyed and mottled

Limitations for selected uses: moderate limitations for agriculture, buildings, recreational uses

and sewage lagoons; fair source of topsoil

******************************************‘k*

Soil Unit: 1 -4
Soil Classitication: Orthic Humic Gleysol and peaty Orthic Humic Gleysol
Parent Material: medium textured till
Topography depressional
Drainage : poorly and very poorly drained
Profile description of dominant soil subgroup:

Thickness Consistence  USDA Lime
Horizon Color (inches) pH when dry texiure content Scii~
Om Brown 0-6 5.5-6.5 - - - -
Ahg Black 3tob 7.0-7.5 soft L L L
Bg Dark Gray 4108 7.0-7.5 slightly hard | L L L
Ckg Gray - 7.5-8.5 - L H L

Comments: A, B and C horizons are strongly gleyed and mottled. May have up to 6 inches

of peat on the surface.

imitali for sclected uses: .
Limitations for sclec severe for all uses due to seasonal or permanent high water table.



Soil Unit:

Soil Classification:
Parent Material:
Topography:

Drainage:
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1-5

peaty Orthic Humic Gleysol
medium textured till
depressional

very poorly drained

Profile description of dominant soil subgroup:

Thickness

USDA Lime

Consistence

Horizon Color (inches) pH when dry fexture  conient Salin
Om Brown 6to 10 5.5-6.5 - - - -
Ahg Black 3to b 7.0-7.5 soft L L L
Bg Dark Gray 2t06 7.0~7.5 slightly hard L L L
Ckg Gray - 7.5-8.5 - L H L
Comments: A, B and C horizons are strongly gleyed and mottled. May have from 6 to 10

inches of peat on the surface.

Limitations for selected uses:

severe for all uses due to permanent high water table.

********%**********************************7‘1

Soil Unit:

Soil Classification:
Parent Meterial:
Topography :

Drainage :

1-6

Orthic Regosol
medium textured iill
very steeply sloping
rapidly drained

Profile description of dominant soil subgroup:

Thickness Consistence  USDA Lime
Horizon Color (inches) pH when dry texture _ content Salini
Ah Light Brown 2t0 4 7.0-7.5 soft L M L
Ck Gray - 8.0- 8.5 - L H L
Comments: Ah lighter in color due to less organic matter than in thin Orthic Black soils

Limitations for selected uses:

severe for all uses due to steep slopes.
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Soil Unit: 2-1 .

Soil Classification: thin Rego Black and thin Gleyed Rego Black

Parent Material: moderately fine textured lacustrine )

Topography: nearly.level and gently undulating
Drainage: well to imperfectly drained

Profile description of dominant soil subgroup:

Thickness Consistence USDA Lime

Horizon Color (inches) pH when dry texture  content Salin’
Ahk Black 3to b 7.0-7.5 soft L L-M L
Ck Cray - 8.0~ 8.5 - CL H L
Comments: Profile has no B horizon, Lime may or may not be present in the A horizon
Limitations for selected uses: poor source of roadfill; slight limitation for buildings and sewage

lagoons; moderate limitations for recreational uses; fair source of topsoil; good cropland.

%o % k % k k ok Kk k k K Kk K Kk k ko k ok kK Kk kK Kk k ok kK Kk Kok K kk Xk x K KkX KK
Soil Unit: 2-2
Soil Classification: thin Gleyed Rego Black
Parent Material: moderately fine textured lacustrine
Topography : nearly level
Drainage : imperfectly drained
Profile description of dominant soil subgroup:
Thickness Consistence USDA Lime
Horizon Color (inches) pH when dry texture content Salini
Ahk Black 3to5 7.0-7.5 soft L L-M L
Ckg’ Gray - 8.0 - 8.5 - S CcL H L

Comments:  Profile has no B horizon. Lime may or may not be present in the A horizon. C

horizon is moderately gleyed and mottled.
Limitations for selected uses: moderate limitations for buildings, sewage lagoons and agriculture,

moderate to severe liriitations for recreational uses. -



Soil Unit:
Soil Classification:

Parent Material:
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2-3
Cleyed Black Solonetz and Gleyed Black Solod.

moderaiely fine textured lacustrine

Topography: neorly Tevel

Drainage: imperfectly drained

Profile description of dominant soil subgroup: .

Thickness Consistence  USDA Lime

Horizon Color (inches) pHl when dry texture cortent Saiir
Ah Black 2t04 7.0~-7.5 slightly hard L L L
Brg Very Dark Brown 31to 5 7.5-8.0 very hard CL-C L-M L-M
Cskg Gray ' - 8.0- 8.5 - CL H H
Cormments: Bng has columnar structure and has dark stains on ped surfaces. B and C horizons

are moderately gleyed and mottled,

Limitations for selecied uses:

severe for recreational uses; moderate to severe for buildings with

basements and moderate for sewage lagoons; fair to poor cropland,

****************'k*************************‘k‘.’:

Soil Unit:

Soil Classification:

2-4

Black Solonetz and Black Solod

Parent Material: moderately. fine textured lacustrine

Topography : nearly level and gently undulating

Drainoge : moderately well drained

Profile description of dominant ;E;le:l;iroup: Consistance  USDA e

Horizon Color (inches) pH when dry texture  confent Salini
Ah Black 2104 7.0-7.5 slightly hard L L L
Bn Very Dark Brown 3to 5 7.5-8.0 very hard - CL-C L-M L=
Csk Gray - 8.0~ 8.5 - CL H H

Commenis:  Bn has columnar structure and has dark stains on ped surfaces.

Limitations for selacted uses: severe for recreational uses; moderate to severe for buildings

with basements; slight far sewage lagoons, fair cropland.
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Soil Unit: 2-5
Soil Classification: peaty Saline Humic Gleysol
Parent Material: moderately fine textured lacustrine )
Topography: depressional
Drainage: very poorly drained '
Profile description of dominant soil subgroup:

| Thickness Consistence USDA Lime
Horizon " Color (inches) pH when dry texture content Salir’
Om | Brown 6to10 5.5-6.5 - - - -
Ahg " Black 3106  7.0-7.5 slightly hard L L L
Bg Dark Gray Oto4 7.5-8.0 very hard CL-C L M
Cskg Gray - 8.0-8.5 - CL H H
Comments: A, B and C horizons are strongly gleyed and mottled. Profile may have from
6 to 10 inches of peat on the surface.
Limitations for selected uses: severe limitations for all uses due to permanent high water table.

*'k'k**********************'4\'*************’,’:****

Soil Unit: 2-6
Soil Classification: Orthic Regosol
Parent Material: moderately fine textured lacustrine
Topography : very steeply sloping
Drainage : rapidly drained
Profile description of dominant soil subgroup:
Thickness Consistence USDA Lime
Horizon Color (inches) pH when dry  fexture content Salini
Ah Light Brown 2104 7.0-7.5 slightly hard L L L
Ck Gray - 8.0~-8.5 - CL H L

Comments: Al is lighter in color due to less organic matter than in thin Orthic Black soils.

< .J' H gl 4 ‘ k-0 3 . - -
Limitations for selected uses: severe |imitations for all uses due to steep slopes
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Soil Unit: 3-1 _

Soil Classification: thin Rego Black and thin Gleyed Rego Black

Parent Material: medium textured glacio-fluvial )

Topography: gently UGndulating ond nearly level
Drainage: well to imperfectly drained

Profile description of dominant soil subgroup:

Thickness Consistence USDA Lime

Horizon Color (inches) pH when dry texture content Salin’
Ah Black 3to b 6.5-7.0 soft L L L
Bm Dark Brown 0to 4 7.0-7.5 slightly hard L L L
Ck Cray - 7.5-3.0 - L-Sit H L

Comments: B horizon may or may not exist but area considered to be dominantly thin Orthic Black .

Limitations for selected uses: slight for recreational uses and houses; moderate for seviage lagoons;

fair to good source of topsoil.

***********************************’k***?’:***-&

Soil Unit: 4 -1
Soil Classification: thin Lithic Rego Black and thin Gleyed Lithic Rego Black
Parent Material:  medium textured residual
Topography : gently undulating to gently rolling
Drainage : well to imperfectly drained
Profile description of dominant soil subgroup:

Thickness Consistence USDA Lime
Horizon Color (inches) pH when dry texture content Solin’
Ah Black 3to b 6.5-7.0 soft L L L
Bm Dark Brown 0to4 7.0-7.5 soft L L L
Ck Gray 6to 12 7.5-8.0 - Sil H L
R Erown - - - H L

Comments: . . . . . .
B horizorn may or may not exist but area considered to be dominantly thin Orthic Black.

Consolidated bedrock occurs at from 9 to 22 inches from the surface

Limitotions for selected uses: C .
’ severe for all uses due to proximity to consolidated bedrock.
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Soil Unit: 4-2
Soil Classification:  Orthic Regosol and consolidated bedrock outcrops
Parent Material: medium textured residual
Topography: very ;t,éep'iy sloping
Drainage: rapidly drained

rofile descripiion of dominant soil subgroup:

: Thickness Consistence  USDA Lime

Horizon " Color (inches) pH when dry texiure conlent Salin
Ah ILight Drown 2 to 4 7.0-7.5  soft L I L
Ck Gray ¢ to 12 8.0-28.5 - SiL H L
R Brown - - . - -

Comments: A horizon lighter in color than in thin Orthic Black soils. Consolidated bzarock

occurs at from Q to 16 inches from the surface.

Limitaiions for selected uses: severe for all uses due to steep slopes.

~

*********************:‘:**********‘k**‘k*****%‘:**

Soil Unit: 4-3 .
Soil Classificotion: peaty Orthic Humic Gleysol
Farent Material: medium textured residual
Topography : depressional
Drainage : very poorly drained
Profile description of dominant soil subgroup:

Thickness Consistence USDA Lime
Horizon Color (inches) pH when dry texture content Salini
Om Brown 6t010 5.5-6.5 - - -
Ahg Black 3to b 7.0-7.5 soft L L L
Bg Dark Gray Oto 4 7.0-7.5 slightly hard L L L
Ckg Gray 6to 12 8.0~ 8.5 - Sil H L
R Brown - -
Comments: = - -

A, B and C horizons are sirongly gleyed and motiled, may have from 6 fo 10

inche: of peat on the surface.
Limitations for selected uses: '
severe for all uses due to permanent high water tatle,
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Soil Unit: 5-1

Soil Classification: Orthi¢ Regosol and Gleyed Orthic Regosol
Parent Material: medium textured alluvial )
Tepography: nearly-tevel and level

Drairage: well to imperfectly drained

Profile description of dominant soil subgroup:

. Thickness Consistence USDA Lime
Horizon Color (inches) pH when dry texturc  content Salir
Akk Dark Gruy Lrown 3 o 6 7.0-7.5 soft SiL L-M L.
Ck Gray - 7.5-8.0 - SiL H L

Comments: Ahk lighter in color than in thin Orthic black soils.

Limitations for selected uses: moderate for sewage lagoons, recreational uses and permanent

buildings with basements; fair to good cropland.

*7‘:************‘.':********7‘:******-}:**********'}:*‘k

Soil Unit: 5-2

Soil Classification: Cleyed Orthic Regosol

Parent Material: medium fextured alluvicl

Topography : level
Drainage : imperfectly drained

Profile description of dominant soil subgroup:

Thickness Consistence  USDA Lime
Horizon Color (inches) pH when dry texture content Sulini
Ahk Dark Gray Brown 31toé 7.0-7.5 soft SiL L-M L
Ckg Cray - 7.5-8.0 - SiL H L
Comments: C horizon is moderately gleyed and motiled.
Limitations for sclected uses: moderote to severe for sewage logoons, recreational uses and

permanent buildings with kasements; fair croplond.
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Soil Unit: 5-3

Soil Classification: Rego Humic Cleysol

Parcnt Meierial: medium fextured alluvial

Tenography: depreisional
Drainage: poorly drairied

Profile description of dominant soil subgroup:

Thickness Consisfence USDA Lime

Horixon Color (inches) pH when dry texture  content Salin
Or Brown Oto 6 5.5-6.5 ~ - -
Ahgk Black 3106 7.0-7.5 soft SiL L-M L
Ckg Cray - 8.0- 8.5 - Sik H L
Comments: profile may have up to 6 inches of peat on the surface, A and C horizons

are strongly gleyed ond mottled.

imitoti for selected uses: .
Limitotions for selected u severe for all uses due to seasonal  high water toble.

i:*i"}:i:-k*******'I.‘*****‘k**'k*'k*****‘k*‘}:******‘.‘:*z‘:'}:w

Soil Unit: 5- 4

H i cation: .
Soil Classification: peaty Rego Humic Gleysol

Pareri Material: medium textured alluvial

Topography : depressional

Drcinage:: very poorly drained

Preiile description of dominant soil subgroup:

Thickness Consistence  USDA Lime
Horizon Color (inches) pH when dry texture conient  Salini
Om Brown 6to10 5.5-6.5 -
Ahgk Black 3t06 7.0-7.5 soft SiL L-M L
Ckg Gray - 8.0-¢.5 - SiL H L

C Profile has from 6 to 10 inches of peat on the surface. A and C horizons
omments: )

are sirongly gleyed and mottled.
giy gicy

Limitations for selecied uses:  severe for all uses due to permanent high water table,



Soil Unit: 5/6 -1

Soil Classification: Orthic Regosol and Cleyed Orthic Regosol
Parent Material: medium textured over gravelly alluvial )
Topography: nearly tevel and level

Drainage: well to imperfectly drained

Profile description of dominant soil subgroup:

Thicikness Consistence USDA Lime
Horizon Color (inches) pH vhen dry texture content Sclir’
Ahk Dark Brown 3to b 7.0-7.5 soft SiL L-M L
Ck Gray 6to10 8.0-8.5 - SiL H L
HCk* Cray - - - G H -

Comments: A horizon lighter in coleor than in thin Orthic Black soils.
*JICk indicates an underlying centrasting material,
Limitations for selected uses:  slight to moderote for permanent homes; moderate for recreational

uses; severe for sewage lagoons; good source of roadfill; fair to good cropland.

*‘k*v‘:*************'k******‘k***:‘v**************‘k

Soil Unit: 5/6 - 2
Soil Classification: Gleyed Orthic Regosol
Parent Material:  medium textured over gravelly alluvial
Topography : level
Drainage : imperfectly drained
Profile description of dominant soil subgroup:

Thickness Consistence  USDA Lime
Horizon Color (inches) pH when dry texture contenl Salin’
Ahk Dark Gray brown 3t06  7.0-7.5  soft siL -M L
Ckg Gray 5t0 8 £6.0- 8.5 - SiL H L
HClg Gray - - - G H L
Comments: A horizon lighter in color than in thin Orthic Black soils. C horizon moderately

gleyed and mottled.

Limitations for selected uses:  soyere for sewage logoons; modcrate to severe for permanent

buildings with basements and recreational uses; fair cropland.



Soil Unit: 6-1
Soil Classification: Orthié Regosol )
Parent Material: very gravelly alluvial on terraces
Tnpography: nearly Tevel and level
Droinage: ropidly drained
Profile description of dominant soil subgreup:

Thickness Consistence USDA Lime
Horizon Color (inches) pH when dry texture  content Salin
Ahk Brown 3to b 7.0-7.5 soft GLS L-M L
Ck Gray - 8.0~ 8.5 - Cravel H L

Comments: A horizon lighter in color than in thin Orthic Black soils.

imitati 1 ecled uses: . T
Limitations for selected uses good source of roadfill; severe limitations for sewage lagoois,

permanent building with basements, and recreational uses; poor source of fopsoil.

*'J:*'k************************************‘k**'l’:

Soil Unit: 6-2

Soil Classification:  Qrthic Regosol and gravel outcrops

N L)k art . .
Parent Materiol: very gravelly alluvial on flats

Topogrophy nearly level and level
Drainage : rapidly to poorly drained (depending on proximity to river)
Profile description of dominant soil subgroup:
Thickness Consistence  USDA Lime
Horizon Color (inches) pH when dry texfure content  Salini
Ahk Brown 2to 4 7.0-7.5 soft CLS L-M L
L

Ck Cray - 8.0~ 8.5 - Gravel H

Comme +fs: Draincge in these areas is quite variable depending on depth to water iable

as influenced by depth of water in the river.

e e severe limitations for all uvses.
Limitations fcr selected uses:
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SOIL SURVEY INTERPRETATIONS

Soil survey in-rerprefcﬁons are included with this report so that soils
information may be more readily used aiid understood.

Soil and londscape properties that will affect the probable uses of the
soil are:z (1) shallow depth to u seasonal o permanent water table,(2) potential
concrete corrosion,(3) low permeability,(4)flooding hazard, (5) thin topsoil, (6) high
percentage of organic matter, (7) soil texiure, (8) shallow depth to consolidated
bedrock, (9) high percentuge of poorly drained depressions,(10) coarse fragments on
surface, (11) steep slopes, (12) low capability to sustain foot or vehicular traffic,
(13) groundwater contamination hazard, (14) potential frost action, (15) erosion
potential, (16) poor vegetative rooting for lawn and campground grasses, (17) bearing
capacity , (18) low topsoil quality, and (19) shrink-swell potential.

The ten uses for which the soils have been rated in this area are: (1) road
location, (2) permcn.\enf buildings with basements, (3) sewage lagoons, (4) camp
areas and lawns, (5) picnic areas, (6) playing fields (7) a source of gravel (8) a
source of roadfill, (9) a source of topsoiland (10) capability for agriculture. -

The limitations and suitabilities of the various mopping units for the selected
uses are determined by referring to Tables 1 to 9 and are shown in Table 11 with the

limiting properties being indicated by number.

Limitations for Road Location

1) Shallow depth to o seasonal or permanent water table affects
potential frost action, shrink-swell potential and cost of construction

and maintenance.

2) Soil texture affects bearing capacity and shrink-swell potential,

3) Shallow depth to consolidated bedrock affects cost of construction and
erosion potential.

4) High pc centage of poorly drained depressions in area affects cost of
construction and maintenance.

5) Flooding hazard affects cost of construction and maintenance.’

6) Steep slopes affects cost of construction and maintenance and erosion

potential.
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M@!lfglfg;manenf Buildings with Basements
1) Shallow depth to o seassnal of permanent water table affects potentizl
frost aclion, shrink-swel] potenticl and constryction and maintenance costs.
2) Potential concrete corrosion is causeq by a high soluble sulfate content
in the soil solution, According to Tab'e 10 the soils range from 0.00 to
0.23% soluble sulfate, The Concrets Manual of the United States Bureay
of Reclamation (1966) recognizes the following cenciete corrosion caiegerics:

negligiblc attack - fess than 0,10%
mild but positive attack - 0,10 10 0,202,
considerable attack - 0.20 to 0.50%

severe attack - greater than 0.50%

Mapping units 2-3/a and 2-4/b have moderate limitotions due to g high
soluble sulfaie content,

3) Flooding hozard affects the cost of construction and maintenance and
may occur adjacent 1o rivers or lakes,

4) Soil texture affects potential frost action, shrink-swel] potential and
cost of construciion and maintenance.,

5) Shallow depth to consolidated bedrock affects the cost of construction,

_:g_ci\ig_ge Lagoons
1) Shallov depth to a seasonal of permanent water table affects the cost of
construction and maintenance and groundwater contamination hazgrd. I
the floor of the lagoon is made of relatively impermeable material fiom
another site the depth to the water-tab e may be ignored. However this
increases the cost of constructicn.,
2) Flooding hazard affects the cost of consiruction and maintenance,
Embankments must be high enough to pievent entronce of floodwater,
3) A high percentage of organic matier occurs in Humic Gleysols and

peoty Humic Gleysols and may lead to the accumulation of aquatic plants

that are deirimental fo the proper funciioning of the lagoon,
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4) Soil texture affecis the groundwater contamination hazard and if

remedied by bringing in soil from another site, cost of construction is

jincre.sed,

'5) Shollow depth to consolidated bedrock and steep slopes affeci the

cost of construction.

Limitation for Comp Areas, Lawns, Picnic Areas and Playing Fields
i1) Shallow depth to a seasonal or permanent water table affects the

soils' capability to sustain foot or vehicular traffic and causes poor
vegetative rooting for grasses.

2) Low permeability has the same effect, but olso affects erosion potential..
3) Flooding hazard affects the cost of construction.

4) Thin topsoil affects the ability to sustain foot or vehicular traffic

and erosion potential.

5) Soil texiure affects the capability to sustain foot or vehicular traffic

and erosion potential.

6) Coarse fragments on the surface affects the capability to sustain

foot or vehicular traffic. ‘

7) Stecp slopes affects the ability to sustain foot or vehicular traffic

and erosion potential.

Suitability as a Source of Gravel

1) Shallow depth to a seasonal or permanent water table and flooding hazard

affects the cost of excavation.

Suitability as a Source of Readfill

1) Shallow depth to a seasonal or permanent water table, or consolidated
bedrock and steep slopes affects the cost of excavation,

2) Soil texture affects the bearing capacity.



TABLE 10.  Engineering and Chemical So'l Data of Representative Soil Samplas from the Okotoks Area.
Depth Elee. Grain Size Analysis tterperg limits . Feott
Soil from surface Cond. % % % passing sieve % smaller than  Liguid Plestic Textural Classification
Unit  |Horizon (inches) oH (mmhos/cm)  sulghote CeCO3  No.10  No.40 No.200 05mm ,602mm Limit Limit  AASHO  Unified USDA
3m 6-12 97 96 70 62 19 36 15 AG{9) CL L
Cea 12-18 7.8 0.2 0.00 21.6 ' .
[}
1-1 Ck 18-60 8.4 0.3 0.00 20.3 €6 84 63 59 21 27 9 A4(6) ' CL L
Bm 6-16 93 o1 70 62 20 32 8 A4(T) ML L
Cea 15-24 8.1 0.5 0.00 25.8
Ck 24-72 2.0 0.4 0.00 15,7 96 94 78 49 26 ° 11 Ab(8) CL L
2-1 Ck 10-40 8.4 C.6 0.00 20.7 100 98 80 73 21 30 14 A6(10) Ccl CL
I Ck(till) 40-72 8.3 0.7 0.00 14.4 o4 92 71 61 22 25 10 A4(7) CcL L
2-3 Csk 10-40 8.2 5.1 0.23 21.5 99 97 77 58 32 27 12 A4(8) CcL cL
HCsk(tili) 40-72 8.1 5.2 0.25 19.3
Ck1 . 6-36 7.9 0.2 0.00 20.7 1 89 58 55 16 27 A4{5) CL-ML L
3-1 Ck2 36-60 e.0 0.3 0.00 5.7 96 94 70 64 13 23 A4(7) CL-ML Sil
‘Ck3 60-34 8.5 0.2 0.00 15.9 93 92 75 65 12 22 AL(3) CL-I}'\L SiL
4-1 Ckl 6-22 100 100 77 65 13 Vas A4(T) ML Sik
'Ck2 22-72 1020 100 8 65 N 25 AAT) ML Sil
5/6 -1 Ck 6-24 8.2 0.4 0.00 12.1 90 89 &9 62 12 27 5 AA(TY ML 5iL

(3¢c)



Suitability as a Source of Topsoil

1) Shallow depth to a seasonal or permanent water table and flooding
1
hazard affects the cost of reniovol,
2) Low permeability and thin topsoil and texture affect the erosion potential

ot the borrow site. Texture also affects the quality of the topscil.

Capability for Agriculture

The Okotoks area is in Agroclimatic Zone ZA (Bowser, 1967) and thus
is an area where the amount of precipitation in approximately 50% of the years,
has been a limiting factor to crop growth, Therefore the best soils in such an area
are classified as 2C where climate is considered to be the only limiting factor.
Other limiting factors such as low fertility, excess water, adverse fepography,
restriction of the depth of the rooting zone, low moisture holding capacity and
inundation by streams and lakes affects the soil capability further as indicated in

Table 11.
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TABLE 1Y, LIMFIATIONS AND SUTABILITY OF SOILS FOR SLLECTED USES.

) _Degree of Liritation for: . ere . Copolility
Maopping |~ Kesd Euildings with Scwngc(n) Cornp Areos  |Picnic Ploying Svitability cs o Source of: for
Units l.ocotion Boiements Logoons cnd Lawns Areos ficlds Grevel Rondiill Torsnil Arriculiure
-1/ 7,17 M7 S P10, 12 10,12 (V10,12 U 7 F5,10,18 s
1-1/b - er [SYAY W7 S e V§5,10,12 V5,10,12 Vv5,10,12 U F7 P510,08 1 Ir
__l:-\/c 147,17 M7 M1 410,12 W10, 12 M10,11,12 U F7 F5,10,18 2Z
Vife-or 147,17 M7 M Vv5,10,12 Vv5,10,12  |v5,10,11,12 |U F7 P5,10,18 3F
/e WM-V7,10,17 1 -V LN [XSON M=Y10,11,121Mm-\10,10, FVID, 11,12 u f/ P-F9,10,11, | 31
12 18
L_'l—l/'i V7, 1,17 V7,11 Vit vig,11,12,135]vie, 11,12, |Vio,N,12, fu F7 ¥5,10,11,15,] 41
15 15 18
1-270 Vo7 M7 3 AL AY; 210,12 ARV U 7 F5,70,18 2C7 AT (b)
1-2/c Vi,9,17 M7 M1 N10,12 M10,12 1410,11,12 u F7 £5,10,18 2c” avi® l
1-5/c M1,7,17 my,7 M1 vi,10,12 Vv1,10,12 1241,10,32 U P1,7 F1,5,18,18 | &
1L/ V1,7,14,17 | \1,7,14 Vi,6 Vi, e,12,16 {V1,10,12, [V1,10,12,16 U P1,7 P1,5,10,18 a0 st
16
1-57A V1,7,14,17 { V1,7,14 V1,6 Vi, 10,12,16 jVvi,10,12, |Vi,10,12,16 (U Pl,7 P1,5,10,18 | 5#
16
1-6/G V7, N,07,150 V7,1 vt Vio, 11,12,15[v10,11,12, VIO, 11,112,150 7,10 P5,10,11,15 | 61
15 18
7-1/b W7,12,19 M7 1% S M7,12 M7,12 W7,12 [V] 77 F5 2C
2-1/c M7 7,19 M7,19 [N M7,12 NM7,12 w7, 11,12 u ¥7 [ 2C
2-2/a Vi,7,17,19 § V1,7,19 Ml vi,7,12 Vv1,7,12 M1,7,12 V] F1,7 FS K
2-3/a V1,727,319 | V1,2,719 M1 V1,3,5,7, w,7,72,051V1,2,5,7, U P17 B3,3,5 4%
_ 12,15,16 12,15,16
| 7475 V77,19 2,719 S Va,5,7,12, (W7 2,05 |Vv3,5,702, (U P7 P3,3 )
15,16 15,16
2-5/n V1,714,177 V1,714,317 V1,6 vi,7,12,16 IW1,7,12,16 [V1,7,12,16 U P1,7 n,3 By
19 .
7-6/G Vi gz, V7,11,19 vii v7,11,12,15 {V7,11,12,15|v7,1,12,15 |U P7, 11 P51 61
15,19
3/ S s M7,13 S S S U F7 F5 c i
a-1/c 5 S M-V7,11,13 | s-mll s MIT,15 U /7 F5 2C i
___3-_—\/d M1 [S0A) V7,11,13 MY 15 MI11,5 M-V11,15 ) 7 P-F5,11 31
r_'IL_'I__/f ) Vi1, 15 V11 v7,11,13 V11,1512 ViI1,12,15 (V11,15 U P7, 11 P5,11 47
4-1/c M—.\/B,\.‘i N-V8 M-VB,11,13 S-MN S AIT,15 U P8 F5 2C |
| 4-2/F Ve, 11,15 Vs, 1 ve,11,13 Vi1, 12,15 VI11,12,15 V11,15 U P8, 11 P5,11 4T ‘
| 4-2/G Vg, 11,15 V3,11 Vv8,11,13 V11,12,15 v1,12,15 [V11,15 3] Pg,11 P5, 1 67 i
A=3/A V1,8 \1,8 V1,6,8 v1,12,16 V1,12,16  IV1,12,16 U P1,8 P1,5 S\ !
5V/o 24,7 W47 M4,7,13 M4,7,12 M4,7,12 M4,7,12 U F1,7 F4,5 2C :
5-2/a MY, 4.7 MY, 4,7 V1,4,7,13 V1,4,7,12 V1,4,7,12 V1,4,7,12 U P1,7 P4,5,7 3w i
5-3/A vi,4,7 Vi,4,7 v1,4,7,13 vi,4,7,12, [V1,4,7,12, V1,4,7,12, U P,7 P1,4,5 4w
16 16 16
VAN Vi,4,7 Vi,4,7 v1,4,7,13 v1,4,7,32, [VV,3,7,02, M1,4,7,12, [U n,7 P1,4,5 SW
16 16 16
5/6~1/a" S-Ma S-hed V4,713 N4,7,12 Mé,7,12 Md,7,12 P4 G P4,5 3M
5/6 ~2/c WY, 4 K], 4 v1,4,7,13 \L,4,7,12 V1,4,7,12 IV1,4,7,12 P1,4 [3] P1,4,5 W
6-1/ul~=cb Ve Y4 V4,713 V4,10,12 V4,10,12 v4,10,12 P4 G 74,5,10,18 |5
-‘./i—cb vil Vit v7Z,1,13 V10,11,12 Vi10,11,12 |Vi0,11,12 G P11 P5,10,1},156 6'.? ;
62 /o-cb N4 V4 V4,7,13 \V4,10,12 V410,120 [v4,10,12 P4 G F5,4,10,18 |67 j

S - slight; M - mederote; V - severe; G - acod; F - foir; P = poor; U - unsuited,

(c) Limitclions oy be lessened considerobly if logoon is mode of impermechle moterials thot ore from another site and if embankments ore sufficiently high to preven?
entrance of floodweter, I floot of lagoon is nearly impermeoble material of feast 2 fect thick disrcaord depth fo water toble.

(b} Smoll ciobic numerals ploced ofter @ closs numeral give the opproximote proporlion of the class cut of o total of 10,

Limiting Soil ond Lendscepe Pronertics ond Horords

1. Stioflow depth fo o seosar - permonent woter table 8. Shollow depth to consolidated bedrock

2. Potentiol concrete cormrosicn @, High percentage of pacrly drained depressions in orco
3. Llow permecbility 10. Coorse fragnients on surface

4. flooding hazerd 11. Steep slopes

5. Thin topsoil 12. Low alility to sinlain foot or vehicular traffic

6. High purcontage of organic matter 13. Crommduater contasinalion hazard

7. Potentinl iost action,

Soil 1exture 14,

15.
16,

\7.
- 18.
19.

Cresion potentiol
Foor vegetative rosting for lown of comp
ground grosscs
Beoring copacity

Low topsoil quality
Shrink-swell potential
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GLOSSARY
This is included To define terms commonly used in the report; it is not a
cemprehensive soil glossary.

aeolian (eolian) deposit - material deposited by wind, includes both loess and dune
sand,

cggregate - a group of soil particles cohering so as to behave mechanically as u unit.
olluvial deposit - material deposited by moving water,

aspect - orientation of the land surfoce with respect to compass direction.

Atterberg limits - see plastic limit, liquid limit.

avoilable plant nutrients - that portion of any element or compound in the soil that
can be readily absorbed and assimilated by growing plants.

cation - an ion carrying a positive charge of electricity. The common soil cations
are calcium, magnesium, sodium, potassium and hydrogen.

~

cation-exchange capacity (C.E.C.) - a measure of the total amount of exchangeable cations
that can be held by the soil. It is expressed in terms of milliequivalents/100 grams
of soil.

course fragnents - rock or mineral particles greater than 2 mm in diameter.

colluvium - a heterogenecus mixture of material that has been deposited mainly ky
gravitational action.

creep - slow mass movement of soil material down rather steep siopes primarily under
the influence of gravity, Lut aided by saturation with water and alternate
freezing and thawing.

edaphic - (i) of or pertaining to the soil, (ii) resulting from, or influenced by,
factors inherent in the soil or other substrate rather than by climatic factors.

cluviation - the removal of soil material in suspension cr in solutien frem a loyer or
loyers of the soil.

erosion - the wearing away of the land surface by running water, wind, or other
erosive agents. It includes Eoth normal and accelerated soil-erosion. The
latter is brought about by changes in the natural cover or ground conditions
and includes those due te human activity.
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field capacity - the percentage of water remaining in a soil after having been
saturated and afier free drainoge has practically ceased.

glacic-fluvic! deposits = material moved by glaciers and subsequently deposited
by streems flowing from the melting ice.

gley - gleying is a reduction process that takes place in soils that are saturated
with water for long periods of time. The horizon of most intense reduction
is choracterized by o gray, commonly moitled uppearance, which on
drying shows numerous rusty brown iron stains or streaks. Those horizons
in which gleying is intense are designated wiih the subscript g.

groundwaier - that portion of the totol precipitation which at ony particular time
is either passing through or standing in the soil and the underlying strata
and is free to move under the influence of gravity.

horizon - a layer in the soil profile approximately parallel to the land surface
with more or less well-defined chaoracteristics that hove been produced
through the operation of soil forming processes. Soil horizons may be
organic or mineral.

illuviation - the process of deposition of soil material removed from one horizon
to another in the soil, uvsually from an upper to a lower horizon in the soil
profile. Illuviaied compounds include silicate clay, iron and aluminum
hydrous oxides and organic maficr.

infiliration - the downward eniry of water into the soil.

|- cusirine deposit - material deposited in lake water and later exposed either by
a lowering of the water or by uplift of the land.

liquid limit (upper plastic limit) - the water content at which a pat of soil, cut
by a groove of stundard dimensions, will flow together for a distance of 12
mm under the impoct of 25 blows in a standard liquid limit apparatus.

lithic - a soil subgroup modifier that indicates a bedrock contact within 50 c¢m
(20 in.) of the soil surface.

morphology, soil - the makeup of the soil, including the texiure, structure,
consistence, colour, and other physical, mineralogical and biological
properties of the various horizons of ihe soil profile.

mottles - spots or blotches of different color or shades of color interspersed with
the dominant color. Mottling in soils usually indicates poor aeration and
drainoge.
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orgunic matter - the decomposition residues of plant material derived from:
(i) plant materials deposited on the surface of the soil, and (ii) roots
that decay bereath the surface of the soil.
} '

parent material - unconsolidated inineral material or peat from vhich ihe soil
profile develops.

peat - unconsolidated soil material consisting largely of undecomposed to partially
Fecomposed orgonic matter accumuiated under condition: of excessive moisivre.

ped - o uni! of soi! struciure such as a prism, block or granule formed by natural
processes (in controst ic a clod which is formed artificially).

pedology - those aspects of soil science involving the constitution, distribution,
genesis and classification of soils.

percolation, soil water - the downward movement of water through soil. Especially
the downward flow of water in saturaied or nearly saturated soil at hydraulic
gradients of the order of 1.0 or less.

permeability - ihe ease with which gases, liquids, or plant roots penetroie or pass
through a bulk mass of soil or a layer of soil. Since different horizons of soil
vary in permeability, the particular horizon under question should be designated.

pH - a notation used fo designate the relative ocidity or alkalinity of soils and other
materials. A pH of 7.0 indicates neutrality, higher values indicate alkalinity,
and lower values acidity,

phase, soil - a subdivision of a taxonomic class based on soil characteristics or
combinations thereof which are considered to be potentially significant ot
man's use or management of the land.

plustic limit - water content at which a soil will just begin to crumble when rolled

into a thread approximately 3 mm in diameter,

plasticity index - the numerical difference between the liquid and the plostic limit.

profile - a vertical section of the soil throughout all its horizons and extending inio
the parent material.

relief - the elevations or inequalities of the land surface when considered collectiveiy.
Minor conligurations are referred to as "microralief",

residual material - unconsolidated and portly weathered mineral material accumulated
by disintegration of consolidated rock in place.
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saline soil - a soil containing enough soluble salts in such quantities that they
interfere with the growth of most crop plants.

scepage (groundwater) - the emergence of water from the soil over an extensive area
in conirast fo u spring where it emerges from a local spot.

sl consistency - (i) the resistance of a soil material to deformation or rupture.
(i) the degree of cohesion or adhesion of the soil mass. Terms used for
describing consistency at various soil moisture conditions are:

wet soil - non-plastic, slightly plastic, plastic, very plastic.
moisi soil - loose, friable, firm, very firm, extremely firm.
dry soil - loose, soft, hard, very hard, extremely hard.

soil structure - the combination or arrangement of primary soil particles into

secendary particles, units or peds, e.g. prismatic, columnar, blocky, platy.

soil unit - a defined aggregate of soil bodies occurring together in an individual and
characteristic pattern over the lond surface.

solum (plural-sola) - the part of the soil profile that is above the parent material
and in which the processes of soil formation are active. It comprises the A
and B horizons.

texture (soil) - the relative proportions of the varicus sized soil separates in a soil
as deseribed by the textural class names.

till - unstratfified glacial drift deposited directly by ice and consisting of non-sorted
claoy, silt, sand, ond boulders.

watertable - the upper limit of the part of the soil or underlying rock material that
is wholly saturated with water.
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TABLE 12. CANADIAN SOIL CLASSIFICATION SYSTEM

ORDER GREAT GRCUP DISTINGUISHING CHARACTERISTICS
1. Chernozemic “Brown Light Brown Al horizon
(Developed under gressland Dark Brown Dcrk Brown Ak herizon
and transitional gressland- Black Black Ah horizon
foiost communities) Dork Gray Have L= surface horizons typical of
forest vegetation
2. Sclonei-ic Soioneiz Ah horizon —-Bni horizon
(Columnar or prismolic Soladized Soloneiz Ah-——Ae-——D[nt
B horizon and a saline C Solod Ah Le AD Bnt
horizen; Ca/Na ratic  of B
horizon is leas than 10)
3. luviselic Gray Brown Luvisol (L-H) Ah Ae Bt;
(Developed in forest Mull-like An horizon
atcas; accumulation of
cioy in the b horizon) Cray Luvisol L-H (Ah) Ae Bt
4. Podzolic Flumic Podzol Bh = 4" which contains > 1% O.C,
(Accumulation of Fe+Al <0.3% Fe
and/or orgunic matter in . ; . .
i'h=/13 h;.igzol::) " Ferro-Humic Podzol  Bhf > 4" which contains > 5% O.C.
v ‘ > 0.6% Fe+Al
Humo-Ferric Podzol  Bf >2" which contains < 5% O.C.
> 0.6% Fe+Al
5. bBrunisolic Melanic Brunisol Ah > 2" Bm > 2"; pH > 5.5
(Gencrally wackly Eutric Brunisol Ah < 2%, Bm > 2"; pH > 5.5
developed B hiorizons) Sombric Brunisol Ah > 2", Bm > 2";pH < 5.5
Dystric Brunisol Ah < 2", Bm > 2"; pH < 5.5
é. Regosolic Regosol (L-H)—Ah——C; no B horizon
(Weskly developed or young
soils; no P h rizon)
7. Gleysolic Humic Cleysol Ah > 3¢
(Poorly dreined and Gleysol Ah < 3"
show mottling ond gleying) Luvic Gleyso! Have Aeg and Btg horizens
§. Organic Fibrisc! Large amount of well preservad fiber
(Cor: vins = 17% orgonic Mesisel Partiolly decompased fiber
corben are > 24" in depth Humisol Well deconiposed fiber (Black)
if dominantly fibric «r > 16" Folisol

if domincatly mesic or humic)
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TABLE 13, DEFINITION OF SOIL HORIZOMN SYMBOLS (after C.5.5.C., 1973)

Organic Loyers

T Organic layers are found ct the surface of some minéral soils, and may occur at
any depih beneath the surface in buried soils, or overlying geologic deposits.  They
contain more than 17% organic carbon by weight. Two groups of these layers are recog-
nized,

O =This is 2n organic layer developed mainly from messes, rushes, and woody meterials.

Of  =The fibric loyer is the least decomposed of all the organic soil materials. It has
large amounts of well-preserved fibre ihat are readily identifiable as to botanical

origin,

Om - The mesic loyer is the intermediuate stage of decomposition with intermediate
amounts of fibre, bulk density and water-holding copacity. The material is parily
altered both physicaily and bicchemically. A mesic layer is one that fails to meet
the requirements of fibric or of humic.

Oh - The humic layer is the most highly decomposed of the crganic soil materials. 1t
hos the least amount of fibre, the highest bulk density, and the lowest saturaied
water-holding capocity. It is very stable and changes very little physically or
chamicatly with time unless it is drained.

L-F-H=- These organic layers develop primarily from leaves, twigs, woody materials, and
a minor component of mosses.

L - This is an organic layer characterized by an accumulation of orgonic matter in
which the original structures are easily discernible.

F - This is an orgunic layer characterized by an accumulation of partly decomposad
organic mater, The original structures in part are difficult to recognize. The
layer may be partly comminuted by soil fauna, as in moder', or it may be partly
decomposed mat permeated by fungal hyphae, as in mor’.

H - This is an organic layer characterized by an accuraulation of decomposed organic
matter in which thic original siructures are indiscemnible. This material differs
from the F layer by its greater humification chiefly through the action of organisms.
This layer is a zoogenous humus form consisting mainly of spherical o1 cylindricol
droppings of microarthropods. It ic frequently intermixed with mineral grains,
especially neai the junction with a mineral layer.

Moster Mineral Horiz-ns and Layers
iAineral horizons are those that contain less organic matier than that specificd
for organic layers,

A - This is ¢ mineral hotizen or horizons formed ot or near the surfoce in the zene of
removal of moterials in solution and suspension, or of maximum in situ accumulation
of organic maiter, or both. !ncluded are:

Bernier, B. 1968. Soils under forest. Proceedings of the Seventh Meeting of the National
Soil Survey Committee of Canada, p. 145 and 147,



(47)

(TABLE 13 - cont.)

(1) horizons in which organic matter has accumulated as a result of biological
activity (Ah);"™

(2) herizons that have been eluviaizd of clay, iron, aluminum, or organic maiter,
or all of these (Ae).

- This is a mineral horizon or horizons characterized by one or more of the following:
(1) an enrichment in silicate clay (Bt).
(2) an alierarion by hydrolysis, raduction, or exidation to give a change in color
or structure from horizons above or below (Bm and Bg).

(3) a prismatic or coluranar siructure thot exhibits proiiounced coatings
or stainings and significant crrounts of Na (Bn).

- This is a mineral horizen or horizons comparciively unaffected by the pedogenic

processes operalive in A and B, excepting the process of gleying or the accumulation

of carbonates and soluble salts.

- This is consolidated bedrock that is too hard to break with the hands or dig with
a spade when moist, and that does not meet the requirements of a C horizon. The
boundary between ihie R layer and any overlying unconsolidated material is called
a lithic contact.

Lowercase Suffixes

b

- A buried soil horizon.

- A horizon characierized by the removal of clay, iron, aluminum, or organic
matter alone, or in combination. When dry, it is higher in color value by 1 or
more units than an underlying B horizon. It is used with A (Ae, Ahe).

- A horizon characterized by gray colors, or prominent mottling, or both, indicative
of permanent or periodic intense reduction. Chromas of the matrix are generclly
1 or less.

- A horizon enriched with organic matter. When used with A it must show one
Munsell unit of value darker than the horizon below, or have 0.5% more organic
matter than the 1C, It contains less than 17% organic carbon by weight.

- Denotes the p: zsence of carbenate as indicated by visible effervescence when
dilute HCl is aaded,

- A horizon slightly altered by hydrolysis, oxidation, or solution, or all three, to
give a change in coler or siructure, or both,

- A horizon in which the ratio of exchangeable Ca to exchangeable MNa is 10 or
less. When used with B it must also have the following properties: prismatic or
columnar structure, dark coatings on ped surfaces, and hard to very hard consistence
when dry.
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S

~ A horizon with salts which may be detected as crystals or veins, as surfoce
crusts, by distressed crop growth or by presence of salt-tolerant plants. It
is most commonly used with C and k.

- A horizon enriched with silicate clay. It is used with B (Bt, Btg).
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