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Project Title Addendum No.:
Septic System Upgrades 3
Project Location: Project Number:
Banff National Park, Alberta R.077777.001
Consultant’s Name: Date:
AECOM Canada Ltd. November 26, 2015
The following changes on the bid documents are effective immediately.
This addendum will form part of the contract documents.
Bid Form
No changes.

Drawings
No changes.

Specifications

1. Appendices: Add attached appendices to Specifications.

Attachments:
Specification Appendices

END OF ADDENDUM 3
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APPENDIX A

Two Jack Main Campground and Cascade Day Use Area
Geotechnical Investigation
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APPENDIX B

East Gate Geotechnical Evaluation
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APPENDIX C

Soil Classification Guide (Alberta Sewage Systems
Standard of Practice 2009)
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Maintenance of Wastewater Treatment Plants

A packaged sewage treatment plant requires maintenance.  As a certification requirement of the NSF 40
Standard, a 2-year initial service policy shall be furnished to the owner by the manufacturer or the authorized
representative and the cost of the initial service policy shall be included in the original purchase price. The
initial policy shall contain provisions for four inspection/service visits (scheduled once every 6 months over the
2-year period) during which electrical, mechanical, and other applicable components are inspected, adjusted,
and serviced.  The plant needs to be maintained at intervals of not more than 6 months following the initial two
year period as well.

Soils Evaluation

Critical Design Information

The evaluation of the soils used for an onsite sewage treatment system to determine the soil characteristics
that impact design is the most important design criteria along with determining wastewater flow volume and
strength. Without this information the design of a successful system cannot be completed.

The following information is not intended to provide the reader with sufficient knowledge to undertake
a soils investigation for the design of an onsite sewage treatment system. It points out the main soil
characteristics related to onsite sewage system design. There are many other characteristics a trained
person needs to be aware of and able to identify when looking at a soil profile in the field. Most of the
characteristics needed for design must be determined in the field by observation of the soil profile.
These characteristics cannot be determined by sending a sample of the soil to a laboratory. The
investigation of the soil profile needs to be done by a trained individual to obtain accurate results.

This Standard requires the use of the Canadian System of Soil Classification be applied in the assessment of
soil suitability and the design basis of private sewage systems. Using the Canadian System of Soil
Classification is superior to a geotechnical evaluation based on the Unified Soil Classification System for
determining the suitability of soil for an onsite sewage system and for the successful design of an onsite
sewage system. An evaluation based on geotechnical procedures and terminology is not acceptable for design.

Percolation tests are not accepted as design criteria. Such testing of the ability of the soil to accept and move
water characterizes only a small amount of soil in the immediate area of the test. It will not identify other
characteristics that are outside its small area of influence that may very well cause a system failure. Also,
sources of error in the field permeability test are well documented in literature. Erroneously high values can be
caused by the existence of macropores or small scale soil characteristics that allow water movement.

Two soil test pits must be excavated in the area proposed for the septic system to describe the soil profile that
affects the design choices for the system.  The depth of the soil investigation must be adequate to show the
required vertical separation for a particular type of system is available. It also must be to a sufficient depth to
show that liner loading limitations are not a concern. For systems over 5.7 cubic metes per day the
investigation must go tot depth needed to provide the information needed to model ground water mounding
potential.  A proper characterization of the soil profile in each test pit, including a determination of the texture,
structure, consistence, and the presence of redoximorphic features for each horizon is essential for determining
the suitability of the site and design criteria applied to the system. See Section 7.1 which sets out site
evaluation requirements.
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Key characteristics of the soil that affect the long term success of systems include soil texture and structure
which significantly affects water movement in the soil; saturated or seasonally saturated soil conditions
indicated by redoximorphic conditions, and depth to any restricting layers of soil that will severely limit the
downward movement of water.

Soil texture is determined by the mix of sand silt and clay in the soil (particle size distribution). Soils with a high
percentage of clay restrict the movement of effluent through the soil. Sandy soil allows the effluent to move
through the soil quickly.  Characterization of the soil texture must include characterization of the particle size of
sand when the general soil texture is sandy loam, loamy sand or sand. Fine or very fine sands in these soil
textures will result in significantly lower long term effluent loading rates compared to medium or coarse sands
or sandy loams. The medium and coarse sands, loamy sands and sandy loams have reduced treatment
capacity as these textures allow the effluent to rapidly travel through the soil profile.

peds. These cracks provide a route for the applied effluent to move into and through the soil. Generally a lack
of structure (no structure or weak structure) will impede water movement through the soil; however some types
of structure will impede the movement of water through the soil (platey structure which is characterized as
having a long horizontal width that blocks downward movement of effluent.

Saturated soil are identified by redoximorphic features in the soil. These characteristics are recognized in
agricultural soil sciences and are very valuable in predicting seasonal high water tables. This is much more
effective than a single point in time measurement of the water table often applied in a geotechnical evaluation.
A single groundwater depth measure does not reflect seasonal variation in water tables and is not acceptable
as an effective indicator of the near surface water table. However, redoximorphic features are sometimes
difficult to detect in sandy soils. In these situations wells to determine the near surface water table can provide
additional valuable information if readings are taken at different times of the year and at times of expected high
groundwater.

Restrictive layers are either saturated soils or soils that have significant clay content and little structure.  If the
soil characteristics do not allow a loading rate for secondary treated effluent as set out in Table 8.1.1.10, they
should be considered a restricting layer. The depth from the infiltration surface to the limiting layer is a critical
design consideration.

Soil Texture

Soil texture affects the movement of water in the soil and wastewater treatment capacity of the soil.

The soil texture classification is one of the factors used in determining the allowed effluent loading rate in litres
per square metre (gallons per square foot) on the in situ soil. The soil texture is a classification determined by
the relative amounts of sand, silt and clay in a soil (the mineral portions of the soil). How coarse (sandy) or fine
(clayey) the soil is, affects the ability of the soil to transmit air and water as well as treating the effluent.

The mineral portion of the soil is divided into three size fractions: Sand (S) with particle sizes between 2.00 and
0.05 mm, Silt (Si) with particle sizes between 0.05 and 0.002 mm, and Clay (C) with particle sizes less than
0.002 mm. Mineral fragments (gravel) with a mean diameter larger than 2 mm are excluded from the texture
classification. These large particles are classed as coarse fragments. A large percentage of course fragments
in sandy soil require a reduction in the effluent loading rate. See Article 8.1.2.4.
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Soil texture refers to the relative percentage of sand, silt, and clay in a soil, i.e., particle size distribution.  The
texture of a soil is expressed as a class name formed by combining the terms of sand, silt, clay and loam.  For
example, if the clay fraction dominates the properties of the soil, the soil class name would simply be "clay."
However, if this soil contains enough sand to appreciably modify the properties imparted by the clay, then the
class name would be "sandy clay."  When the percentage of sand and clay are known, the class name can be
determined from the textural triangle shown following Table 8.1.1.10.  Methods use in the Laboratory can
provide an accurate classification of the soil texture as well as determine the percentages of Sand sizes in the
soil sample when needed. Article 7.1.1.2.(3)(c) requires a sample of the most limiting layer ( the layer the soil
evaluator thinks is most important to the design) be submitted to an accredited lab for analysis. The lab uses
both hydrometer methods and sieve particle sizing where required to determine the sand fraction sizes. The
test procedures the lab uses must follow the Canadian System of Soil Sciences recognized practices.

Particle or Grain Size Analysis Test

A Particle or Grain Size analysis test is a laboratory procedure performed on a soil sample to establish the
amounts of sand, silt and clay in the sample.   The procedures may include sieving, pipette sampling or
hydrometer methods.  Once the amounts of sand, silt and clay have been established, a soil texture can be
determined.

Hand Texturing of Soil

Hand texturing is used in the field to make estimates of soil texture and is based on the "feel" of a moist soil
sample.

To hand texture, use the steps below or those in the following graphic illustration.

1. Place about a teaspoon of soil in the palm of your hand and moisten the soil by slowly adding water.
Knead the soil and add water until it has the consistency of moist putty (not soup).

2. To estimate the textural class, use the following guidelines:
(a) pure clay will feel very slippery and very sticky
(b) pure silt will feel smooth and slippery but not sticky
(c) pure sand will feel very gritty.

The soil is most often made up of various amounts of each soil particle size so the combined feel of the
above is considered to estimate the soil texture as described in the soil texture triangle.

3. Press and rub the moistened soil between your thumb and forefinger to estimate the gritty and slippery
feel, then pull the two fingers apart to estimate stickiness.
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This is an example procedure for hand texturing of a soil sample.  Be advised that this is presented as an
additional example of a qualitative field technique and that accuracy improves with experience (often many
years are required).  By obtaining a number of known soil texture samples you can practice with these to help
you calibrate your fingers to do the manual texturing of soils.
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Figure: Hand Texturing of Soil
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Table: Textural Properties of Dry and Wet Mineral Soils

Soil Feeling and Appearance
Class Dry Soil Moist Soil

Sand Loose, single grains which feel gritty. Squeezed
in the hand, the soil mass falls apart when the
pressure is released.

Squeezed in the hand, it forms a cast which
crumbles when touched. Does not form a ribbon
between thumb and forefinger.

Sandy Loam Aggregates easily crushed; very faint velvety
feeling initially but with continued rubbing the
gritty feeling of sand soon dominates.

Forms a cast which bears careful handling without
breaking. Does not form a ribbon between thumb
and forefinger.

Loam Aggregates are crushed under moderate
pressure; clods can be quite firm. When
pulverized, loam has velvety feel that becomes
gritty with continued rubbing. Casts bear careful
handling

Cast can be handled quite freely without breaking.
Very slight tendency to ribbon between thumb and
forefinger. Rubbed surface is rough.

Silt Loam Aggregates are firm but may be crushed under
moderate pressure. Clods are firm to hard.
Smooth, flour-like feel dominates when soil is
pulverized.

Cast can be freely handled without breaking. Slight
tendency to ribbon between thumb and forefinger.
Rubbed surface has a broken or rippled
appearance.

Clay Loam Very firm aggregates and hard clods that strongly
resist crushing by hand. When pulverized, the soil
takes on a somewhat gritty feeling due to the
harshness of the very small aggregates which
persist.

Cast can bear much handling without breaking.
Pinched between the thumb and forefinger, it forms
a ribbon whose surface tends to feel slightly gritty
when dampened and rubbed. Soil is plastic, sticky
and puddles easily.

Clay Aggregates are hard; clods are extremely hard
and strongly resist crushing by hand. When
pulverized, it has a grit-like texture due to the
harshness of numerous very small aggregates
which persist.

Casts can bear considerable handling without
breaking. Forms a flexible ribbon between thumb
and forefinger and retains its plasticity when
elongated. Rubbed surface has a very smooth,
satin feeling. Sticky when wet and easily puddled.
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Figure : Dry and Wet Feel of Various Soil Textures

Soil structure is observed in the field as the face of a soil test pit is examined. Soil Structure cannot be
determined in a sample sent to a laboratory. As defined in the CanSIS glossary, soil structure is:

The combination or arrangement of primary soil particles into secondary particles, units, or peds. These peds
may be, but usually are not, arranged in the profile in such a manner as to give a distinctive characterist ic
pattern. The peds are characterized and classified on the basis of size, shape, and degree of distinctness into
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Soil Structure

The grade of the structure is defined in the CanSIS glossary as:
A grouping or classification of soil structure on the basis of inter- and intra- aggregate adhesion,

cohesion, or stability within the profile. Three grades of structure designated from 1 to 3 are:
1. weak poorly formed, indistinct peds barely evident in place.
2. moderate well-formed distinct peds, moderately durable and evident, but not distinct, in

undisturbed soil.
3. strong durable peds that are quite evident in undisturbed soil, adhere weakly to one another,

withstand displacement, and become separated when the soil is disturbed.

Source: http://sis2.agr.gc.ca/cansis/glossary/s/index.html Accessed Jan 10, 2011.

The shape of the structure and grade of the structure are key characteristics, along with the soil texture, applied
in determining appropriate effluent loading rates on the soil. The shape and grade of the soil structure are
identified in the second and third column of table 8.1.1.10 and table A.1.E.1 which is used to determine the
appropriate effluent loading rates. Without the information gained by a soil characterization that includes the
soil structure, an effluent loading rate cannot be selected from the table or reasonably justified.

The photo on the following page provides a clear look at soil structure. In the center of the picture the soil
structure is columnar. This columnar structure is very well defined and easy to see. It also can be pulled from
the soil column and holds together well in that shape when removed. Those two characteristics indicate it is a

locky
structure.

The columnar structure is indicative of a solenetz soil that is impacted by sodium. It is not well suited to soil
based treatment systems as the top of the columnar structure creates a restrictive layer that will stop the
downward movement of effluent. This is due to the columnar structure swelling as it is wetted and closing all
macros pores between the shapes of the structure.

The graphic on the following page shows the various soil structure shapes found in soil and assists in correct
identification of soil structure.  The graphics on this page showing a circle with dots within the circles and titles
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Figure: Soil Structure Photo

Columnar soils structure at center of photo, blocky structure at top of photo. This soil is a solenetz soil that is
not well suited to onsite sewage systems. A restrictive layer is created at the top of the columnar structure due
to swelling of  the soil once it is wetted. Ground surface is approximately 100 mm (4 inches) above the top of
this photo. The top of the columnar structure is approximately 450 mm (18 inches) below ground surface.
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Figure : Soil Structure Shapes and Estimating Coarse Fragment Percentage
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