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WWID 105503

Proposed feedlot area

Intermittent creek
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Part 2 — Technical Requirements
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 
WATER WELL AND SURFACE WATER INFORMATION

Well IDs: ___________________________   ____________________________     ___________________________ 

___________________________   ____________________________     ___________________________ 

Surface water related concerns from directly affected parties or referral agencies: YES  NO
Groundwater related concerns from directly affected parties or referral agencies: YES  NO
Water wells N/A
If applicable, exemption for 100 m distance requirements applied:  YES  NO      Condition required:      YES  NO
Surface water     N/A 
If applicable, exemption for 30 m distance requirements applied:  YES    NO      Condition required:      YES  NO

Water Well Exemption Screening Tool  N/A

Water Well ID Preliminary Screening 
Score 

Secondary Screening 
Score 

Facility 

Groundwater or surface water related comments:

RA24043 TD Page 10 of 79



Part 2 — Technical Requirements
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 
ENVIRONMENTAL RISK SCREENING INFORMATION

ERST for proposed facilities 

Facility Groundwater score Surface water score File number 

ERST for existing facilities 

Facility Groundwater score Surface water score File number 

ERST related comments:
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Part 2 — Technical Requirements
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 

MINIMUM DISTANCE SEPARATION

Methods used to determine distance (if applicable): _________________________________ 

Margin of error (if applicable): __________________________________________________ 

Requirements (m): Category 1:_____________   Category 2:__________   Category 3:__________   Category 4:_________ 

Technology factor: YES  NO

Expansion factor:  YES  NO

MDS related concerns from directly affected parties or referral agencies: YES  NO

LAND BASE FOR MANURE AND COMPOST APPLICATION

Land base required:  ___________________ 

Land base listed:  ___________________ 

Area not suitable:  ___________________ 

Available area  ___________________ Requirement met:   YES   NO 

Land spreading agreements required: YES   NO

Manure management plan: YES   NO  If yes, plan is attached:   

PLANS 

Submitted and attached construction plans: YES   NO

Submitted aerial photos: YES   NO

Submitted photos: YES   NO

GRANDFATHERING 

Already completed: YES   NO  N/A

If already completed, see ___________________________ 
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Part 2 — Technical Requirements 

Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area and/or manure storage facility(ies) 

Last updated February 26, 2021 

RUNOFF CONTROL CATCH BASIN: Compacted soil liner (cont.)
NRCB USE ONLY 

Catch basin calculator (calculation attached). Total volume @ freeboard: _________________________ 

Runoff capacity requirements met: YES  NO

Calculation of the volume attached: YES  NO

Depth to water table: _________________________ Requirements met: YES  NO

Depth to Uppermost Groundwater Resource: _________________ Requirements met: YES  NO

ERST completed:  see ERST page for details 

Liner specification comments (e.g. compaction required, moisture content, thickness): 

Leakage detection system required: YES  NO If yes, please explain why.
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Part 2 — Technical Requirements 

Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 

RUNOFF CONTROL CATCH BASIN CAPACITY SUMMARY (if applicable) 

 Facility 1

 Name / description  Capacity

Facility 2 

 Name / description  Capacity

Facility 3 

 Name / description  Capacity

Facility 4 

 Name / description  Capacity

 TOTAL CAPACITY 

 RUNOFF VOLUME FROM CONTRIBUTING AREAS 

 MEETS AOPA RUNOFF CONTROL VOLUME REQUIREMENTS YES NO
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Part 2 — Technical Requirements
Application under the Agricultural Operation Practices Act for a confined feeding operation, manure collection area, and/or manure storage facility(ies) 

Last updated February 26, 2021 

NRCB USE ONLY 

ALL SIGNATURES IN FILE YES NO

DATES OF APPROVAL OFFICER SITE VISITS 

CORRESPONDENCE WITH MUNICIPALITIES AND REFERRAL AGENCIES

Date deeming letters sent: _____________________________________________ 

Municipality:  _________________________________________________ 

letter sent response received written/email verbal no comments received

Alberta Health Services:

letter sent response received written/email verbal no comments received

Alberta Environment and Parks: N/A

letter sent response received written/email verbal no comments received

Alberta Transportation: N/A

letter sent response received written/email verbal no comments received

Alberta Regulatory Services: N/A

letter sent response received written/email verbal no comments received

Other: ___________________________________________________________  N/A

letter sent response received written/email verbal no comments received

Other: ___________________________________________________________  N/A

letter sent response received written/email verbal no comments received
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EXECUTIVE SUMMARY 

Union Street Geotechnical Ltd. performed a geotechnical investigation, on behalf of 
the Donalda Colony, on the 5th June, 2024, for a proposed confined feedlot and catch 
basin development located within the E. ½ of 24-42-18 W4M in Stettler County No. 6, 
Alberta.  The site is located approximately 9.45 km northeast of Donalda. 

Eleven boreholes were drilled across the proposed development footprint to aid in the 
design and construction of the proposed feedlot and catch basin. The client indicated 
that the proposed pens, lanes/alleys, etc. may be surfaced with concrete or roller 
compacted concrete. Considering the type of facility proposed, the site location, and 
subsurface soil conditions, a clay liner and naturally occurring protective layer 
recommendations have been included. The encountered stratigraphy generally 
consisted of, in descending order, topsoil, sand, till, and mudstone. 

The Scope of Work for this geotechnical investigation was outlined in Union Street 
Geotechnical Ltd.’s proposal, PN1859, issued to the client on the 7th May, 2024. 

LIMITATIONS 

Union Street Geotechnical Ltd. prepared this report for the exclusive use of the 
Donalda Colony, and their agents, for the design and construction of a confined feedlot 
and catch basin located within the E. ½ of 24-42-18 W4M in Stettler County No. 6, 
Alberta.  The content reflect Union Street’s best judgement available to it at the time 
of preparation. Any use which a third party makes of this report, or any reliance on, or 
decisions to be made based on it, are the responsibility of such third party and Union 
Street accepts no responsibility for damages, if any, suffered by any third party as a 
result of decisions made or actions based on this report. 

Our recommendations and conclusions are based upon the information obtained from 
the subsurface exploration. The borings and associated laboratory testing indicate 
subsurface conditions only at the time and to the depth, of the specific boring location 
investigated and only for the soil properties tested. The subsurface conditions may vary 
between the boreholes, across the site, and over time. The interpretation of subsurface 
conditions provided is a professional opinion of encountered conditions and is not a 
certification or guarantee of site conditions. If variations, or other latent conditions 
become evident, Union Street should be notified immediately so that our conclusions 
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and recommendations can be re-evaluated. Although subsurface conditions have been 
explored, we have not conducted investigations, sampling, field or laboratory testing, 
evaluations, or modelling of the site or subsurface conditions with respect to the 
presence of contaminated soil or groundwater or slope stability conditions. 

This report contains the results of our geotechnical investigation as well as certain 
recommendations arising from our investigation. The recommendations herein do not 
constitute a design, in whole or in part, of any of the structural elements of the proposed 
work. Incorporation of any or all of our recommendations into the design of any such 
element does not constitute us as designers or co-designers of such elements, nor does 
it mean that such design is appropriate in geotechnical terms. The designers of such 
elements must consider the appropriateness of our recommendations in light of all 
design criteria known to them, many of which are not known by us. Our mandate has 
been to perform a geotechnical investigation and recommend, which we have 
completed by means of this report. We have had no mandate to design, or review the 
design of any elements of the proposed work and accept no responsibility for such 
design or design review. 

This report has been prepared in accordance with generally accepted geotechnical 
engineering practice common to the local area. No other warranty, expressed or 
implied, is made. 

This document, and the information contained within, are the confidential property of 
the Donalda Colony and any disclosure of same is governed by the provisions of each 
of the applicable provincial or territorial Freedom of Information legislation, the 
Privacy Act (Canada) 1980-81-82-83, c.111, Sch. II “2”, and the Access to Information 
Act (Canada) 1980-81-82-83, c.111, Sch. I “1”, as such legislation may be amended or 
replaced from time to time. 
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1 INTRODUCTION 

1.1 BACKGROUND 

Union Street Geotechnical Ltd. (Union Street) was retained by the Donalda Colony 
to perform a field investigation, and subsequent laboratory testing on the subgrade, 
to aid in the design and construction of a proposed confined feedlot and catch basin 
development, located within the E. ½ of 24-42-18 W4M in the Stettler County No. 6, 
Alberta, as shown on Drawing No. A1. Eleven boreholes were advanced in the 
proposed feedlot, catch basin, and borrow pit footprints. Based on the stratigraphy 
encountered in the boreholes, it was determined that the subgrade is generally 
composed of, in descending order, topsoil, sand, till, and mudstone. 

1.2 OBJECTIVES 

The objectives of the geotechnical investigation are to: 

define the subsurface soil strata, their properties, and existing conditions;

determine the groundwater depth;

provide recommendations for cut/fill excavations and slopes;

provide liner recommendations;

identify potential geotechnical problems related to excavations and catch
basin construction; and,

provide recommendations on pertinent geotechnical issues identified during
the subsurface investigation.

2 REFERENCES 

The following was referenced while preparing this report: 

Province of Alberta, “Agricultural Operation Practices Act and Regulations”,
Revised Statutes of Alberta 2000, Chapter A-7, Alberta Queen’s Printer,
2010;
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Province of Alberta, “Agricultural Operation Practices Act and Regulations”,
Standards and Administration Regulation, Alberta Queen’s Printer, 2017;

Alberta Government, “Catch Basin Design and Management”, Technical
Guideline Agdex 096-101, August 2012;

Natural Resources Conservation Board, “Determining Equivalent Protective
Layers and Constructed Liners”, Technical Guideline Agdex 096-61,
Updated June 2022;

Natural Resources Conservation Board, “Subsoil Investigations for Naturally
Occurring Protective Layers”, Technical Guideline Agdex 096-63, Updated
March 2023;

Natural Resources Conservation Board, “Subsoil Investigations for
Compacted Soil Liners”, Technical Guideline Agdex 096-64, Updated
November 2022; and,

Natural Resources Conservation Board, “Non-Engineered Concrete Liners for
Manure Collection and Storage Areas”, Technical Guideline Agdex 096-93,
Updated June 2015.

3 DESCRIPTION OF THE PROJECT AND SITE 

3.1 SITE DESCRIPTION 

The site is located approximately 9.45 km northeast of Donalda, Alberta, within the E. 
½ of 24-42-18 W4M, as shown on Drawing No. A1. The proposed development 
footprint was relatively flat with the geological drainage area sloping towards the 
Battle River to the northeast.  The site is undeveloped, vacant and composed of 
agricultural cropland.   

The site is bordered by agricultural cropland to the north, south, and west and by 
Highway 854 to the east.  Photographs depicting general site conditions observed at 
the time of drilling are attached to this report. 
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3.2 PROPOSED DEVELOPMENT 

The proposed feedlot development consists of pens, lanes/alleys, catch basin, and other 
infrastructure typically associated with a development of this type.  Specific 
development details are unknown at the time of this report writing but are assumed to 
be typical to those in the area and for a development of this nature. 

Recommendations contained in this report have been given for the above-described 
development and those typical of a development of this nature. If there are any changes 
to the proposed development, or its location, these changes should be reviewed by 
Union Street personnel to confirm the applicability of this report to the revised 
development plans. 

4 FIELD INVESTIGATION AND LABORATORY ANALYSIS 

The field investigation program included drilling eleven boreholes at the locations 
shown on Drawing No. A1.  The borehole locations were established by Union Street 
personnel based off a client supplied site plan, proposed development footprint, utility 
clearance, and access. No formal surveying of the borehole locations or site were 
completed and therefore, all drawings, locations, and distances are approximate and 
conceptual in nature.     

On 5th June, 2024, eleven boreholes (designated as BH101 to BH103, BH201 to 
BH206, BH301, and BH302) were advanced using a track-mounted auger drill 
utilizing 150 mm diameter, continuous flight augers, operated by Stoney Streets 
Drilling Ltd.  The boreholes were advanced to depths varying from 4.57 m to 10.36 m 
below ground surface. 

Supervision of the drilling, soil sampling, and logging of the various soil strata were 
performed by Union Street personnel. All soil samples and auger cuttings were visually 
examined and classified in the field in accordance with the Modified Unified Soil 
Classification System. The Borehole Logs are appended. 

The soil sampling and testing sequences which are shown on the borehole logs 
consisted of: 
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Disturbed (‘grab’) samples were obtained at select intervals for moisture
content determinations. The moisture contents are shown on the logs; and,

Three, relatively undisturbed, thin wall Shelby Tube samples were also
obtained.

No seepage or sloughing was observed during drilling. Following drilling activities, 
piezometers were installed in Boreholes BH101 to BH103 and BH202 to BH204. The 
remaining boreholes were backfilled to surface with auger cuttings. 

Subsequent to drilling activities, laboratory analyses were performed to determine 
visual soil classification and in-situ water contents of all collected samples and 
Atterberg Limits (ALs), Mechanical Wash Sieve (MWS), Particle Size Analysis 
(PSA), Density-Moisture (Proctor), and flexible wall permeameter analyses were 
performed on select soil samples.  Observations made during the field investigation, 
visual descriptions of the soils, and the results of laboratory tests are presented in the 
attached Borehole Logs and Laboratory Test Results. 

5 ANALYSIS AND DISCUSSION 

5.1 GENERAL STRATIGRAPHY 

The subsurface conditions were relatively uniform in all eleven borehole locations 
relative to the proposed development. In general, and to the depths drilled, the 
stratigraphy encountered at the borehole locations generally consisted of, in 
descending order, topsoil, sand, till, and mudstone.  The soil is relatively uniform with 
little variations and the following soil properties depict the average observed 
characteristics. Mudstone extended to the maximum exploration depth in Boreholes 
BH101 to BH103, BH301, and BH302 and till extended to the maximum exploration 
depth in the remaining boreholes. Detailed soil descriptions are provided in the 
Borehole Logs, appended to this report. 

5.1.1 Topsoil 

Topsoil, ranging from 76 mm to 406 mm with an average approximately thickness of 
222 mm, was encountered at surface in all eleven boreholes. Based on a visual 
observation, topsoil covers a majority of the site.   
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5.1.2 Sand 

Sand was encountered underlying the topsoil in Boreholes BH101 to BH103, BH205, 
and BH301 which extended to an average depth of 0.84 m below grade. The sand 
contained some clay and some silt.  It was dark yellowish brown (10YR 4/4), oxidized, 
moist to wet, loose to compact, massive, and was calcareous. 

The moisture content of an analysed sand sample was 4.9%. 

5.1.3 Till 

Till was encountered underlying the topsoil or sand in all eleven boreholes, at an 
average depth of 0.50 m below grade, which extended to an average depth of 5.18 m 
in Boreholes BH101 to BH103, BH301, and BH302 and extended to the maximum 
exploration depth in remaining boreholes. The composition of the till varied but was 
generally composed of silty clay with some sand or clay and silt with some sand.  It 
was brown (10YR 4/3) to dark grey (10YR 4/1), oxidized, moist, firm to hard, massive, 
contained trace gravel, sand pocket inclusions, and coal chip inclusions, and was 
calcareous. 

The moisture content of the till samples ranged from 9.5% to 32.4% with an average 
moisture content of 19.7%. 

Pocket Penetrometer (PP) readings of the till ranged from 48 kPa to 215 kPa with an 
average reading of 141 kPa. This corresponds to a soil with a very stiff consistency. 

An Atterberg Limit (AL) analysis was performed on a till sample obtained from 
Borehole BH101.  The AL result is summarized in Table 5.1.  

TABLE 5.1: SUMMARY OF TILL ATTERBERG LIMIT TEST RESULT 

Sample No. and 
Depth 

Borehole 
No. 

Liquid 
Limit 
(%) 

Plastic 
Limit 
(%) 

Plasticity 
Index 
(%) 

Moisture 
Content 

(%) 

MUSC - 
Soil Type 

NT3 - 3.81 m BH101 36.0 16.6 19.4 18.2 CI 

Based on the result in Table 5.1, the till had a MUSC of “CI” - Clays or Silts of medium 
plasticity.   

Page 22 of 71

RA24043 TD Page 30 of 79



File No.:  USG1884 
Page 6 

One Mechanical Wash Sieve (MWS) and eight Particle Size Analyses (PSA) were 
performed on till samples obtained from Boreholes BH101 to BH103, BH201, BH203, 
BH205, BH301, and BH302.  The PSA and MWS results are summarized in Table 5.2. 

TABLE 5.2: SIEVE RESULTS OF MWS AND PSA TESTS 

Sample No. and 
Depth 

Borehole 
No. 

Gravel 
Content 

(%) 

Sand 
Content 

(%) 

Silt 
Content 

(%) 

Clay 
Content 

(%) 

Texture 
Class1 

NT3 - 3.81 m BH101 0.8 37.3 61.92 - 

NT5 - 5.33 m BH101 0.0 13.1 50.1 36.8 SiCL 

NT11 - 3.81 m BH102 0.0 10.6 44.0 45.4 SiC 

NT16 - 5.33 m BH103 0.0 5.4 33.4 61.2 HC 

JS1 - 0.76 m BH201 0.0 18.5 37.0 44.5 C 

JS7 - 0.76 m BH203 0.0 9.5 33.1 57.4 C 

JS14 - 0.76 m BH205 0.0 19.7 32.6 47.7 C 

DW3 - 3.81 m BH301 1.0 9.6 33.2 56.2 C 

DW6 - 2.29 m BH302 0.0 5.6 36.7 57.7 C 

      Average: 0.2 14.3 36.8 48.7 - 
Notes: 
1 - Texture Class as per Canadian Soil Texture Triangle. 
2 - The fines contents of Sample No. NT3 were split 50/50 to obtain the shown averages. 

The AL and PSA results are appended to this report. 

A standard density proctor was performed, according to ASTM D 698, on composite 
Sample No. W449, obtained from Borehole BH301 between 0.76 m to 4.57 m below 
grade. The proctor indicated an optimal corrected dry density of 1,550 kg/m3 at an 
optimum moisture content of 19.6%.  The proctor result is attached. 

A Flexible Wall Permeameter analyses, as per ASTM D5084, was conducted on 
Sample No. NT4, obtained from Borehole BH101 at 4.57 m below grade. The result 
of the hydraulic conductivity analysis indicated a permeability of 6.51x10-9 cm/s.  
Additionally, a second analysis was also conducted on a reformed till sample 
conducted on Sample No. W449, obtained from Borehole BH301 between 0.76 m to 
4.57 m below grade and the result of the hydraulic conductivity analysis indicated a 
permeability of 2.19x10-9 cm/s. The flexible wall permeameter reports are attached. 
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As till is a heterogeneous mixture of all grain sizes and while not encountered during 
drilling, cobbles and boulders may be encountered during construction.  

5.1.4 Mudstone 

Mudstone was encountered underlying the till in BH101 to BH103, BH301, and 
BH302 at an approximate average depth of 5.18 m below grade which extended to the 
maximum exploration depth in the indicated boreholes. The mudstone was generally 
composed of silty, sandy clay or clay and sand with trace to some silt.  It was yellowish 
brown (10YR 5/6) to dark grey (10YR 4/1), non-oxidized, dry to moist, hard, massive, 
and was calcareous.  

The moisture content of the mudstone samples ranged from 12.4% to 30.1% with an 
overall average moisture content of 20.2%. 

Pocket Penetrometer (PP) readings of the mudstone samples indicated an average 
undrained shear strength of 215 kPa. This corresponds to a soil with a hard consistency. 

5.2 GROUNDWATER 

Seepage was not encountered during drilling. However, piezometers were installed in 
Boreholes BH101 to BH103 and BH202 to BH204 following drilling. The 
groundwater elevations were recorded on the 19th July, 2024, 44 days following 
drilling, and the results are summarized in Table 5.3. 

TABLE 5.3: SUMMARY OF GROUNDWATER MEASUREMENTS 

Borehole No. Borehole Depth 
(m) 

Water Level1 (m), 
19th July, 2024 

BH101 10.36 8.46 

BH102 6.10 Dry 

BH103 7.47 5.40 

BH202 4.57 Dry 

BH203 4.57 Dry 

BH204 4.57 Dry 

Average: 6.93 
Notes: 
1 - Below existing grade. 
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Based on the lack of seepage encountered during drilling, piezometer readings, and 
experience in the area, the average depth to the groundwater table across the site is 
likely relatively deep (greater than 6.0 m below grade). Groundwater levels are subject 
to meteorological events, seasonal variations, site gradient, and other salient factors 
resulting in the water table varying with time. It should be noted however, that due to 
the mudstone, a “perched groundwater table” may be encountered across the site.  

6 FEEDLOT

Manure storage facilities typically utilize one of three liner types: naturally occurring 
soil liner, compacted soil liner, or a concrete liner.  The client indicated that they may 
utilize a concrete, or possibly explore the option of using a roller compacted concrete 
(RCC) liner, or soil liner. 

6.1 STRIPPING 

All organic soil, vegetation, sand, etc. should be stripped from the feedlot development 
footprint prior to the start of rough grading construction activities.   

6.2 NATURALLY OCCURRING LINER 

The Natural Resources Conservation Board (NRCB) requires naturally occurring 
protective layers for solid manure collection and storage facilities, such as feedlots, to 
have a minimum thickness of 2.0 m and a maximum hydraulic conductivity of 
1.0x10-6 cm/s.  However, till was not consistently encountered underlying the surficial 
topsoil as sand was encountered in various boreholes which extended to various depths 
across the development footprint. Therefore, as some rough grading activities will 
be required, a naturally occurring soil liner is not recommended for the proposed 
development at this site. 

6.3 COMPACTED SOIL LINER 

Following a review of the referenced NRCB documentation, it is understood that a 
minimum 0.5 m thick liner with a minimum hydraulic conductivity of 1.0x10-7 cm/s is 
required for a feedlot and the associated solid manure. Laboratory testing was 
conducted on a reformed till sample obtained from the proposed borrow pit source, 
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Borehole BH301 from approximately 0.76 m to 4.57 m below grade, which had a 
factored hydraulic conductivity of 2.19x10-8 cm/s.  Based on the factored hydraulic 
conductivity of the reformed till, a constructed clay liner 0.02 m thick with a 
permeability of 2.19x10-8 cm/s offers equivalent protection than a 0.5 m thick clay 
liner with a permeability of 5.0x10-7 cm/s. However, to ensure the integrity of the clay 
liner, the liner must be no less than 0.5 m thick as measured perpendicular to the 
excavation face.  The till from the borrow utilized for the liner must be compacted to a 
minimum 100% SPMDD.     

Soil textures of the soils analyzed in Boreholes BH201 to BH205 were consistent 
and fell within the same texture class as the proposed borrow pit source, Boreholes 
BH301 and BH302, therefore till encountered in the proposed feedlot footprint 
can be stockpiled and utilized for the construction of the compacted soil liner. 

6.4 CONCRETE LINER 

The client has indicated that the pens may utilize a concrete liner.  If concrete is 
utilized, it must offer the equivalent protection of a 0.50 m thick soil liner with a 
permeability of not more than 5.0x10-7 cm/s.  The type of concrete proposed for the 
liner is unknown at this time, but typical concrete common to the area is expected to 
well exceed this requirement.   

Concrete slabs should be placed on a prepared subgrade and sub-base.        

6.5 ROLLER COMPACTED CONCRETE LINER 

The client has also indicated that they may explore utilizing roller compacted concrete 
(RCC) for the pens.  Current government legislation has been relatively indecisive on 
the use of RCC liners for feedlots and its is still currently under review and discussion. 
However, there are options to utilize RCC liners under NRCB supervision and 
guidelines if this is an option the client would like to pursue. It is recommended to 
contact the NRCB approval officer for more details as it is understood they will be 
discussed on a case-by-case basis. 
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7 CATCH BASIN 

7.1 CAPACITY 

For design purposes, the design volume of the catch basin must have a storage 
capacity that can accommodate a 1 in 30 year rainfall.  For the Bashaw region a 1 
in 30 year event equates to approximately 85 mm of rainfall. The drainage area of 
the feedlot (366 m by 104 m) is approximately 38,064 m2. The following was 
utilized to determine the catch basins minimum required capacity. 

Where: 

V30 = One Day Rainfall Volume (m3);  
DA = Drainage Area (m2); 
R30 = One Day Rainfall (m); and, 
CR = Runoff Coefficient (0.60 m for unpaved and 1.0 for a paved area). 

Based on the referenced formula, it has been determined that the expected one-day 
rainfall volume for the feedlot is approximately 1,941 m3 for unpaved and 3,235 m3 
for paved surfaces. However, to ensure the liners integrity due to drying out and 
cracking, to increase the timeframe between emptying, to accommodate future 
expansion or minor changes in the feedlot size during permitting, etc., it is 
recommended that the design capacity of the catch basin be greater than the 1 in 30 
year rainfall minimum volume requirement.  Union Street recommends increasing 
the total volume capacity by a minimum 10% of the 1 in 30 year rainfall, which would 
increase the catch basin’s volume to approximately 2,135 m3 and 3,559 m3, 
respectfully. 

The size and capacity of the catch basin may change depending on the liner option 
selected as, for example, a synthetic liner will allow a deeper catch basin, allowing a 
reduced footprint, reducing the required capacity.  Therefore, although the general 
footprint will remain similar, the size and location of the catch basin shown on the 
attached drawing may slightly differ from that actually constructed. 
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The catch basin must have a marker that is clearly visible at all times indicating the 
minimum volume required to accommodate a 1 in 30 year one day rainfall event. 

7.2 SIZING & LOCATION 

Based on a client directed feedlot area of approximately 366 m by 104 m, a catch basin 
with dimensions of 23 m by 104 m by 2.0 m deep for unpaved and 33 m by 104 m by 
2.0 m deep for paved feedlots is recommended.  From top of berm, utilizing a 0.5 m 
freeboard, 1.5 m effluent depth, and 3H:1V side slopes, the catch basin was calculated 
to have a design capacity of approximately 2,254 m3 and 3,701 m3 for unpaved and 
paved, respectfully, as shown on the attached Catch Basin Dimension Calculator 
results in Appendix A.  

The proposed catch basin location is shown on Drawing No. A1.  This location was 
selected by the client based on topography, separation distances, and future proposed 
development. 

7.3 STRIPPING 

All organic soil and vegetation should be stripped from the catch basin footprint prior 
to the start of catch basin construction activities. 

7.4 CATCH BASIN EXCAVATION

All till material from the catch basin excavation that is determined to be suitable for 
reuse should be stockpiled.  If encountered during construction activities, the sand 
encountered during drilling will need to be excavated and replaced with till. 

The banks of the catch basin should be cut at no steeper than 3H:1V. The capacity of 
the catch basin should be designed to ensure a minimum 0.5 m freeboard.  It is the 
responsibility of the contractor to remove water from trenches and excavations, 
regardless of origin. If while constructing the slopes of the catch basin subsurface, 
groundwater begins eroding the slopes and entering the catch basin, construction will 
need to be halted immediately and dewatering techniques will need to be 
implemented before construction continues. It is anticipated that potential 
groundwater problems can be resolved with well graded ditching and the installation 
of subgrade sumps around the perimeter of the site. If extreme groundwater seepage 
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becomes present, more advanced dewatering techniques can be implemented. 
Although possible, it is not expected that seepage and sloughing will be encountered 
during construction unless the excavation exceeds 6.0 m in depth. 

Pumps and other materials necessary to keep the excavation free of water while work 
is in progress should be provided. Provisions should be made in case of accidental 
stoppage of dewatering equipment to prevent damage to the work area. The 
excavations must be protected against flooding and damage from surface run-off. 
Water removed from the site is to be disposed of in a manner that will not damage the 
work area or other property or persons. 

Materials will be excavated and removed to the depths necessary for the construction 
of the structure and drainage system. Care must be taken to minimize the disturbance 
to the supporting soil. After the excavation has been shaped, any over-excavated 
areas will be backfilled and compacted to a density equal to or greater than the 
undisturbed soil. All slopes in the subgrade are to be uniform and in a condition 
suitable for a catch basin. 

7.5 EMBANKMENTS AND FILL 

An embankment/berm is recommended to be constructed around the perimeter of the 
feedlot development to divert and minimize surface runoff from outside the operation 
from flowing into the catch basin. Additionally, a berm is recommended along the 
perimeter of the catch basin to prevent accidental effluent release outside of the 
operation and ensure a minimum 0.5 m freeboard. The exterior slope of a catch basin 
wall should be no steeper than 4H:1V. Any fills required can be constructed from the 
till subgrade encountered on-site. If an insufficient quantity of suitable on-site 
subgrade fill is not available, it will have to be analyses, imported, and compacted. 

Areas requiring fills will be uniformly graded, scarified and re-compacted to the 
necessary density prior to being filled. Common excavated materials will be placed 
in the embankments, and in over-excavations if approved by the Geotechnical 
Engineer. Fills should be placed in lifts not exceeding 200 mm and compacted to 
minimum density of 1,550 kg/m3 (100% SPMDD) at an optimum moisture content of 
19.6%, or within +2% of that moisture content. Fill material may require moisture 
conditioning prior to compaction. 
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7.6 LINER 

7.6.1 Naturally Occurring Soil Liner 

Laboratory testing was conducted on one undisturbed till sample obtained from 
Borehole BH101, 4.57 m below grade, which had a factored hydraulic conductivity of 
6.51x10 -8 cm/s. However, the soil texture of the soils analyzed in Boreholes 
BH101 to BH103 were inconsistent and did not fall within the same texture class. 
Therefore, a naturally occurring soil liner is not recommended as the permeability 
of the subgrade may change across the catch basin footprint. 

7.6.2 Compacted Soil Liner 

As sand will have to be excavated out of the catch basin footprint and a naturally 
occurring soil liner is not suitable, a compacted soil liner is recommended.  Following 
a review of the referenced NRCB documentation, it is understood that a constructed 
clay liner for a catch basin must have a minimum thickness of 1.0 m and a hydraulic 
conductivity of not more 5.0x10-7 cm/s. Laboratory testing was conducted on one 
reformed till sample obtained from the proposed borrow pit source, Borehole BH301 
approximately 0.76 m to 4.57 m below grade, which had a factored hydraulic 
conductivity of 2.19x10-8 cm/s. Based on the factored hydraulic conductivity of the 
reformed till sample, a constructed clay liner 0.04 m thick, with a permeability of 
2.19x10-8 cm/s, offers equivalent protection to a 1.0 m thick clay liner with a 
permeability of 5.0x10-7 cm/s.  However, to ensure the integrity of the clay liner, the 
constructed liner must be no less than 1.0 m thick as measured perpendicular to the 
excavation face.   

If a clay liner is utilized, or where excavation of the sand and replacement with the 
lower permeability till is required in catch basin footprint, the constructed liner should 
be a minimum 1.0 m thick and constructed by placing till lifts not exceeding 200 mm 
and compacted to minimum density of 1,550 kg/m3 (100% SPMDD) at an optimum 
moisture content of 19.6%, or within +2% of that moisture content, perpendicular to 
the excavation face.   

Page 30 of 71

RA24043 TD Page 38 of 79



File No.:  USG1884 
Page 14 

Although not expected to be a concern, due to the proposed depth of the catch basin and 
the groundwater depth, the bottom of the soil liner must be equal or greater than 
1.0 m from the groundwater table at the time of construction. 

7.7 QUALITY CONTROL / QUALITY ASSURANCE 

As part of the quality control program, it is recommended that a geotechnical engineer 
or representative be on-site to inspect the excavation and compaction required. The 
geotechnical engineer will be able to provide immediate on-site recommendations to 
potential difficulties that may arise during construction. 

7.8 EROSION 

Due to the catch basin’s size, these measures may not be necessary, but unchecked 
erosion can lead to slope and berm failure and erosion preventative measures may be 
required. Placing riprap is normally the most cost-effective erosion protection 
material, placed on the waterward side, due to its effectiveness, durability and 
availability. 

Additionally, exposed soil should be graded to the required slope, overlain with 
topsoil, and seeded or hydroseeded with grass. The planting of trees and shrubs is 
not recommended as tree roots detrimentally affect berms by root penetration and 
shrubs cause obstructions in viewing piping, seepage, and burrowing animals. 
The vegetation will serve to protect the upper portions of the slope from erosion 
by surface runoff water and will also increase the stability of the slope. The grass 
should be trimmed regularly as to not obstruct the inspector’s view. 

7.9    FENCE 

It is recommended that continuous fencing around the perimeter of the catch basin is 
constructed. A fence will help prevent unauthorized entry to the catch basin and will 
also help reduce the detrimental effects of burrowing animals such as beavers, 
muskrats, gophers, etc. 
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7.10   INSPECTIONS 

It is the responsibility of the owner to conduct routine and periodic inspections and to 
maintain and repair the catch basin to acceptable standards. It is recommended that 
the catch basin is inspected on a regular basis or as per the Natural Resources 
Conservation Board. The inspector shall note, but not be limited to noting, the 
presence or absence of settlement, seepage, burrowing animals, erosion, freeboard 
level, erosion protection performance and condition, fence condition, vegetation 
growth that my lead to a decreased performance of the liner, and general berm and 
catch basin condition. 
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8 CLOSURE 

Union Street Geotechnical Ltd. prepared this report for the use of the Donalda Colony, 
and their agents, for the design and construction of a confined feedlot and catch basin 
located within the E. ½ of 24-42-18 W4M in Stettler County No. 6, Alberta. 

Samples obtained from this geotechnical investigation will be retained in our 
laboratory for 30 days following the date of the final report. Should no instructions be 
received to the contrary, these samples will then be discarded. 

Respectfully, 

Union Street Geotechnical Ltd. 

      3rd October, 2024 

Neil Tomaszewski, P.Eng. Joshua Wilson, P.Eng. 
Project Engineer Project Engineer 
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150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

N.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

10.36 m

Donalda Colony

1.11 m

N/A

BH101

@ 3.81 m, clay and sand.

@ 6.71 m, hard drilling.

@ 5.33 m, clay and silt, some sand.

4.9

15.5

18.2

15.5

32.4

18.8

19.3

NT1

NT2

NT3

NT4

NT5

NT6

NT7

Cap.

Bentonite.

Solid 25 mm
PVC casing.

Auger
cuttings.

Hand slotted

TOPSOIL: 305 mm thick.

SAND: Clayey, silty. Dark yellowish
brown (10YR 4/4). Oxidized. Dry.
Loose. Massive. Calcareous.

TILL: Clay, silty, some sand. Brown
(10YR 5/3) to dark greyish brown
(10YR 4/2). Oxidized. Moist. Stiff to
very stiff. Massive. Gravel and coal chip
inclusions. Calcareous.

MUDSTONE: Clay, silty, some sand.
Dark greyish brown (10YR 4/2) to very
dark greyish brown (10YR 3/2). Non-
oxidized. Dry to moist. Hard. Massive.
Non-calcareous.

36.0 16.6CI
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150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

N.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

10.36 m

Donalda Colony

1.11 m

N/A

BH101

20.2NT8

25 mm PVC.

NOTES: Refusal at 10.36 m below
surface. No seepage or sloughing
encountered during drilling. Piezometer
installed, annulus backfilled to surface
with auger cuttings. Water level at 8.46
m below grade on 19 July, 2024.
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150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

S.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

6.10 m

Donalda Colony

1.03 m

N/A

BH102

16.5

16.6

23.6

23.1

NT9

NT10

NT11

NT12

Cap.

Bentonite.

Solid 25 mm
PVC casing.

Auger
cuttings.

Hand slotted
25 mm PVC.

TOPSOIL: 152 mm thick.

SAND: Some clay, some silt. Yellowish
brown. Oxidized. Dry. Loose. Massive.

TILL: Clay and silt, some sand. Brown
(10YR 4/3) to dark greyish brown
(10YR 4/2). Oxidized. Moist. Very stiff
to hard. Massive. Gravel and coal chip
inclusions. Calcareous.

MUDSTONE: Clay, silty, sandy. Very
dark grey (10YR 3/1). Non-oxidized.
Dry to moist. Hard. Massive. Non-
calcareous.

NOTES: End of borehole at 6.10 m
below surface. No seepage or
sloughing encountered during drilling.
Piezometer installed, annulus backfilled
to surface with auger cuttings.
Piezometer dry on 19 July, 2024.
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150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

S.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

7.47 m

Donalda Colony

0.94 m

N/A

BH103

 4.26 m, sandy.

 5.18 m, trace sand.

 6.71 m, hard drilling.

12.6

24.6

23.8

26.4

-

30.1

NT13

NT14

NT15

NT16

NT17

NT18

Cap.

Bentonite.

Solid 25 mm
PVC casing.

Auger
cuttings.

Hand slotted
25 mm PVC.

TOPSOIL: 203 mm thick.

TILL: Clay, silty, some sand. Brown
(10YR 4/3) to dark greyish brown
(10YR 4/2). Oxidized. Moist. Stiff to
hard. Massive. Gravel and coal chip
inclusions. Calcareous.

MUDSTONE: Clay, silty, sandy. Very
dark greyish brown (10YR 3/2). Non-
oxidized. Dry to moist. Hard. Massive.
Calcareous.

NOTES: Refusal at 7.47 m below
surface. No seepage or sloughing
encountered during drilling. Piezometer
installed, annulus backfilled to surface
with auger cuttings. Water level at 5.40
m below grade on 19 July, 2024.
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150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

N.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

4.57 m

Donalda Colony

N/A

N/A

BH201

26.4

15.2

13.6

JS1

JS2

JS3

Auger
cuttings.

TOPSOIL: 305 mm thick.

TILL: Clay and silt, some sand. Brown
(10YR 5/3) to very dark grey (10YR
3/1). Oxidized. Moist. Stiff to very stiff.
Massive. Coal chip inclusions.
Calcareous.

NOTES: End of borehole at 4.57 m
below surface. No seepage or
sloughing encountered during drilling.
Borehole backfilled to surface with
auger cuttings.

60

168

168

Page 43 of 71

RA24043 TD Page 51 of 79



PROJECT NUMBER:
PROJECT NAME:
LOCATION:

DRILLING METHOD:

CLIENT:

DATE BEGUN:
DATE COMPLETED:

LOGGED BY:

TOTAL DEPTH:
GROUND SURFACE ELEVATION:

SAMPLE

WELL
INSTALLATION

DESCRIPTION

D
EP

TH
 (m

)

LI
TH

O
LO

G
Y

BOREHOLE NUMBERFIELD BOREHOLE LOG
CASING STICKUP:

SU
LP

H
AT

E 
(%

)

PL
AS

TI
C

 L
IM

IT
 (%

)

LI
Q

U
ID

 L
IM

IT
 (%

)

U
SCM
O

IS
TU

R
E 

C
O

N
T.

 (%
)

PO
C

KE
T 

PE
N

 (k
Pa

)

SP
T 

"N
"

N
o.

Ty
pe

Page 1 of 1

-1.0

0.0

1.0

2.0

3.0

4.0

5.0

150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

N.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

4.57 m

Donalda Colony

0.87 m

N/A

BH202

 0.91 m, trace sand.

17.0

19.3

16.5

JS4

JS5

JS6

Cap.

Bentonite.

Solid 25 mm
PVC casing.

Auger
cuttings.

Hand slotted
25 mm PVC.

TOPSOIL: 203 mm thick.

TILL: Clay, silty, sandy. Greyish brown
(10YR 5/2) to dark greyish brown
(10YR 4/2). Oxidized. Moist. Stiff to
very stiff. Massive. Gravel and coal chip
inclusions. Calcareous.

NOTES: End of borehole at 4.57 m
below surface. No seepage or
sloughing encountered during drilling.
Piezometer installed, annulus backfilled
to surface with auger cuttings.
Piezometer dry on 19 July, 2024.

84

144

144

Page 44 of 71

RA24043 TD Page 52 of 79



PROJECT NUMBER:
PROJECT NAME:
LOCATION:

DRILLING METHOD:

CLIENT:

DATE BEGUN:
DATE COMPLETED:

LOGGED BY:

TOTAL DEPTH:
GROUND SURFACE ELEVATION:

SAMPLE

WELL
INSTALLATION

DESCRIPTION

D
EP

TH
 (m

)

LI
TH

O
LO

G
Y

BOREHOLE NUMBERFIELD BOREHOLE LOG
CASING STICKUP:

SU
LP

H
AT

E 
(%

)

PL
AS

TI
C

 L
IM

IT
 (%

)

LI
Q

U
ID

 L
IM

IT
 (%

)

U
SCM
O

IS
TU

R
E 

C
O

N
T.

 (%
)

PO
C

KE
T 

PE
N

 (k
Pa

)

SP
T 

"N
"

N
o.

Ty
pe

Page 1 of 1

-1.0

0.0

1.0

2.0

3.0

4.0

5.0

150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

N.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

4.57 m

Donalda Colony

0.79 m

N/A

BH203

 3.05 m, sand, clayey, silty.

28.4

23.5

16.7

JS7

JS8

JS9

Cap.

Bentonite.

Solid 25 mm
PVC casing.

Auger
cuttings.

Hand slotted
25 mm PVC.

TOPSOIL: 76 mm thick.

SAND: Clayey, some silt. Yellowish
brown. Oxidized. Moist. Loose.
Massive.

TILL: Clay, silty, trace sand. Greyish
brown (10YR 5/2) to dark grey (10YR
4/1). Oxidized. Moist. Very stiff.
Massive. Coal chip inclusions.
Calcareous.

NOTES: End of borehole at 4.57 m
below surface. No seepage or
sloughing encountered during drilling.
Piezometer installed, annulus backfilled
to surface with auger cuttings.
Piezometer dry on 19 July, 2024.
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PROJECT NUMBER:
PROJECT NAME:
LOCATION:

DRILLING METHOD:

CLIENT:

DATE BEGUN:
DATE COMPLETED:

LOGGED BY:

TOTAL DEPTH:
GROUND SURFACE ELEVATION:

SAMPLE

WELL
INSTALLATION

DESCRIPTION
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Page 1 of 1

-1.0

0.0

1.0

2.0

3.0

4.0

5.0

150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

N.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

4.57 m

Donalda Colony

1.02 m

N/A

BH204

 2.13 m, clay and sand.

 3.05 m, clay, silty, sandy.

9.5

-

18.2

20.9

JS10

JS11

JS12

JS13

Cap.

Bentonite.

Solid 25 mm
PVC casing.

Auger
cuttings.

Hand slotted
25 mm PVC.

TOPSOIL: 76 mm thick.

TILL: Clay, silty, some sand. Dark
yellowish brown (10YR 3/4) to dark
greyish brown (10YR 4/2). Oxidized.
Moist. Firm to very stiff. Massive.
Gravel and coal chip inclusions.
Calcareous.

NOTES: End of borehole at 4.57 m
below surface. No seepage or
sloughing encountered during drilling.
Piezometer installed, annulus backfilled
to surface with auger cuttings.
Piezometer dry on 19 July, 2024.
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PROJECT NUMBER:
PROJECT NAME:
LOCATION:

DRILLING METHOD:

CLIENT:

DATE BEGUN:
DATE COMPLETED:

LOGGED BY:

TOTAL DEPTH:
GROUND SURFACE ELEVATION:
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WELL
INSTALLATION

DESCRIPTION
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Page 1 of 1

0.0

1.0

2.0

3.0

4.0

5.0

150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

N.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

4.57 m

Donalda Colony

N/A

N/A

BH205

15.0

14.8

25.5

JS14

JS15

JS16

Auger
cuttings.

TOPSOIL: 203 mm thick.

SAND: Clayey, some silt. Yellowish
brown. Oxidized. Moist. Compact.
Massive.

TILL: Clay, silty, some sand. Brown
(10YR 4/3) to dark brown (10YR 3/3).
Oxidized. Moist. Very stiff. Massive.
Coal chip inclusions. Calcareous.

NOTES: End of borehole at 4.57 m
below surface. No seepage or
sloughing encountered during drilling.
Borehole backfilled to surface with
auger cuttings.
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PROJECT NUMBER:
PROJECT NAME:
LOCATION:

DRILLING METHOD:

CLIENT:

DATE BEGUN:
DATE COMPLETED:

LOGGED BY:

TOTAL DEPTH:
GROUND SURFACE ELEVATION:

SAMPLE

WELL
INSTALLATION

DESCRIPTION
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Page 1 of 1

0.0

1.0

2.0

3.0

4.0

5.0

150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

N.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

4.57 m

Donalda Colony

N/A

N/A

BH206

14.2

16.1

31.6

JS17

JS18

JS19

Auger
cuttings.

TOPSOIL: 203 mm thick.

TILL: Clay, silty, some sand .
Pale brown (10YR 6/3) to dark brown
(10YR 3/3). Oxidized. Moist. Very stiff
to hard. Massive. Gravel and coal chip
inclusions. Calcareous.

NOTES: End of borehole at 4.57 m
below surface. No seepage or
sloughing encountered during drilling.
Borehole backfilled to surface with
auger cuttings.
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PROJECT NUMBER:
PROJECT NAME:
LOCATION:

DRILLING METHOD:

CLIENT:

DATE BEGUN:
DATE COMPLETED:

LOGGED BY:

TOTAL DEPTH:
GROUND SURFACE ELEVATION:

SAMPLE

WELL
INSTALLATION

DESCRIPTION
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BOREHOLE NUMBERFIELD BOREHOLE LOG
CASING STICKUP:
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Page 1 of 1

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

S.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

6.10 m

Donalda Colony

N/A

N/A

BH301

 1.52 m, some sand.

 3.05 m, sandy.

 3.81 m, trace sand.

 5.49 m, clay, silty, sandy.

14.2

24.2

23.5

17.5

DW1

DW2

DW3

DW4

Auger
cuttings.

TOPSOIL: 406 mm thick.

SAND: Trace clay, trace silt. Yellowish
brown. Oxidized. Moist. Compact.
Massive.

TILL: Clay, silty, sandy, trace gravel.
Brown (10YR 4/3) to very dark brown
(10YR 2/2). Oxidized. Moist. Stiff to
very stiff. Massive. Coal chip inclusions.
Calcareous.

MUDSTONE: Clay and sand, some silt.
Grey (10YR 5/1). Non-oxidized. Dry.
Dense. Massive. Non-calcareous.

NOTES: End of borehole at 6.10 m
below surface. No seepage or
sloughing encountered during drilling.
Borehole backfilled to surface with
auger cuttings.
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PROJECT NUMBER:
PROJECT NAME:
LOCATION:

DRILLING METHOD:

CLIENT:

DATE BEGUN:
DATE COMPLETED:

LOGGED BY:

TOTAL DEPTH:
GROUND SURFACE ELEVATION:

SAMPLE

WELL
INSTALLATION

DESCRIPTION

D
EP

TH
 (m

)

LI
TH

O
LO

G
Y

BOREHOLE NUMBERFIELD BOREHOLE LOG
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0.0
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8.0

9.0

10.0

150 mm Solid Stem Auger

USG1884

Geotechnical Investigation

S.E. ¼ of 24-42-18 W4M, Stettler County No. 6, Alberta

N.T.

5 June, 2024
5 June, 2024

5.03 m

Donalda Colony

N/A

N/A

BH302

 1.52 m, some sand.

 0.61 m, sand seam, 76 mm thick.
 1.22 m, sand seam, 76 mm thick.

 2.29 m, trace sand.

16.5

22.8

12.4

DW5

DW6

DW7

Auger
cuttings.

TOPSOIL: 305 mm thick.

TILL: Clay and silt, sandy. Light
yellowish brown (10YR 6/4) to dark
brown (10YR 3/3). Oxidized. Moist. Stiff
to very stiff. Massive. Coal chip
inclusions. Calcareous.

MUDSTONE: Clay and sand, trace silt.
Yellowish brown (10YR 5/6). Non-
oxidized. Dry. Hard. Massive. Non-
calcareous.

NOTES: Refusal at 5.03 m below
surface. No seepage or sloughing
encountered during drilling. Borehole
backfilled to surface with auger cuttings.
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   Laboratory Hydrometer Sample No.: NT5
Sample Information
Date: By: N.T. of: Type: Pail / Bag

Location: Specification: ASTM D 422
Description:

Sieve Results:

Gravel = 0.0 Sand = 13.1 Silt = 50.1 Clay = 36.8

CLIENT: FILE No.:

PROJECT: DATE:

LOCATION: TECH:

07-Jun-24 USG
BH101, 5.33 m BG
Clay and silt, some sand

Specifications: Laboratory Specifications as per ASTM D 422.

Comments:

Donolda Colony

2024 Geotech. Inv.
Red Deer, Alberta

By Type (%):

USG1884

18-Jun-24
G.S.
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   Laboratory Hydrometer Sample No.: NT11
Sample Information
Date: By: N.T. of: Type: Pail / Bag

Location: Specification: ASTM D 422
Description:

Sieve Results:

Gravel = 0.0 Sand = 10.6 Silt = 44.0 Clay = 45.4

CLIENT: FILE No.:

PROJECT: DATE:

LOCATION: TECH:

07-Jun-24 USG
BH102, 3.81 m BG
Clay and silt, some sand

Specifications: Laboratory Specifications as per ASTM D 422.

Comments:

Donolda Colony

2024 Geotech. Inv.
Red Deer, Alberta

By Type (%):

USG1884

18-Jun-24
G.S.
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   Laboratory Hydrometer Sample No.: NT16
Sample Information
Date: By: N.T. of: Type: Pail / Bag

Location: Specification: ASTM D 422
Description:

Sieve Results:

Gravel = 0.0 Sand = 5.4 Silt = 33.4 Clay = 61.2

CLIENT: FILE No.:

PROJECT: DATE:

LOCATION: TECH:

07-Jun-24 USG
BH103, 5.33 m BG
Clay, silty, trace sand

Specifications: Laboratory Specifications as per ASTM D 422.

Comments:

Donolda Colony

2024 Geotech. Inv.
Red Deer, Alberta

By Type (%):

USG1884

18-Jun-24
G.S.
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   Laboratory Hydrometer Sample No.: JS1
Sample Information
Date: By: N.T. of: Type: Pail / Bag

Location: Specification: ASTM D 422
Description:

Sieve Results:

Gravel = 0.0 Sand = 18.5 Silt = 37.0 Clay = 44.5

CLIENT: FILE No.:

PROJECT: DATE:

LOCATION: TECH:

USG1884

14-Jun-24
G.S.

07-Jun-24 USG
BH201, 0.76 m BG
Clay and silt, some sand

Specifications: Laboratory Specifications as per ASTM D 422.

Comments:

Donolda Colony

2024 Geotech. Inv.
Red Deer, Alberta

By Type (%):
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   Laboratory Hydrometer Sample No.: JS7
Sample Information
Date: By: N.T. of: Type: Pail / Bag

Location: Specification: ASTM D 422
Description:

Sieve Results:

Gravel = 0.0 Sand = 9.5 Silt = 33.1 Clay = 57.4

CLIENT: FILE No.:

PROJECT: DATE:

LOCATION: TECH:

USG1884

14-Jun-24
G.S.

07-Jun-24 USG
BH203, 0.76 m BG
Clay, silty, trace sand

Specifications: Laboratory Specifications as per ASTM D 422.

Comments:

Donolda Colony

2024 Geotech. Inv.
Red Deer, Alberta

By Type (%):
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   Laboratory Hydrometer Sample No.: JS14
Sample Information
Date: By: N.T. of: Type: Pail / Bag

Location: Specification: ASTM D 422
Description:

Sieve Results:

Gravel = 0.0 Sand = 19.7 Silt = 32.6 Clay = 47.7

CLIENT: FILE No.:

PROJECT: DATE:

LOCATION: TECH:

07-Jun-24 USG
BH205, 0.76 m BG
Clay, silty, some sand

Specifications: Laboratory Specifications as per ASTM D 422.

Comments:

Donolda Colony

2024 Geotech. Inv.
Red Deer, Alberta

By Type (%):

USG1884

14-Jun-24
G.S.
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   Laboratory Hydrometer Sample No.: DW3
Sample Information
Date: By: N.T. of: Type: Pail / Bag

Location: Specification: ASTM D 422
Description:

Sieve Results:

Gravel = 1.0 Sand = 9.6 Silt = 33.2 Clay = 56.2

CLIENT: FILE No.:

PROJECT: DATE:

LOCATION: TECH:

USG1884

18-Jun-24
G.S.

07-Jun-24 USG
BH301, 3.81 m BG
Clay, silty, trace sand, trace gravel

Specifications: Laboratory Specifications as per ASTM D 422.

Comments:

Donolda Colony

2024 Geotech. Inv.
Red Deer, Alberta

By Type (%):

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

Pe
rc

en
t P

as
si

ng
 (%

)

Grain Size (mm)

GRAVEL                                      SAND                                     SILT                             CLAY

Page 58 of 71

RA24043 TD Page 66 of 79



   Laboratory Hydrometer Sample No.: DW6
Sample Information
Date: By: N.T. of: Type: Pail / Bag

Location: Specification: ASTM D 422
Description:

Sieve Results:

Gravel = 0.0 Sand = 5.6 Silt = 36.7 Clay = 57.7

CLIENT: FILE No.:

PROJECT: DATE:

LOCATION: TECH:

USG1884

14-Jun-24
G.S.

07-Jun-24 USG
BH302, 2.29 m BG
Clay and silt, trace sand

Specifications: Laboratory Specifications as per ASTM D 422.

Comments:

Donolda Colony

2024 Geotech. Inv.
Red Deer, Alberta

By Type (%):
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Initial Sample Characteristics

Final Sample Characteristics

Material and Test Description
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Permeation Data
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Initial Sample Characteristics

Final Sample Characteristics

Material and Test Description
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Permeation Data
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   Laboratory Proctor Sample No.: W449
Sample Information
Date: By: N.T. of: Type:
Location: Natural Moisture: 20.8 %
Description:

Proctor Results: Optimum Results:

Test Number 1 2 3 4 5 Moisture Content = 19.6 %
Dry Density (Kg/m3) 1519 1532 1548 1516 1483

Moisture Content (%) 17.4 18.0 19.9 21.9 23.1 Dry Density = 1548 Kg/m3

Oversize Correction (Calculated using assumed Specific Gravity of 2.40) Corrected Density = 1550 Kg/m3

Oversize (%) 5 10 15 20 25
Density 1589 1630 1671 1712 1753 Oversize Material = 0.3 %

CLIENT: Donalda Colony FILE No.:

PROJECT: Geotech. Inv. DATE:

LOCATION: Red Deer, Alberta TECH:

05-Jun-24 USG
Donalda Colony, BH301, 0.76 m to 4.57 m BG

11-Jun-24

G.S.

Pail

Clay till 

Specfication: ASTM D 698 - Method A

Comments:

USG1884
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