
COUNTY OF LETHBRIDGE
¡N THE PROVINCE OF ALBERTA

BY.LAW NO. 1356

A BY-LAW OF THE COUNTY OF LETHBRIDGE
BEING A BY-LAW PURSUANT TO SECTION 633(1)

OF THE MUNICIPAL GOVERNMENT ACT, CHAPTER M.26.1

WHEREAS Dr. David P. Koegler wishes to develop a country residential
subdivision on a portion of his land located in the N.W. % of Section 21,
Township 8, Range 22, and West of the Fourth Meridian;

AND WHEREAS the County's Municipal Development Plan requires developers
to prepare an Area Structure Plan to ensure sound development occurs;

AND WHEREAS the Municipal Development Plan also suggests country
residential areas be located on poor quality farm land and adjacent to
geotechnical sound coulee edges;

AND WHEREAS the landowner/developer has submitted the "Koegler Area
Structure Plan" which contains engineering, survey and geotechnical
information to support above conditions;

NOW THEREFORE BE lT RESOLVED that the Council of the County of
Lethbridge does hereby adopt the "Koegler Area Structure Plan" attached as
"Appendix 4".

GIVEN first reading this 7th day of October,2010.

County

GIVEN second reading this rydÅ day of M o ve*vth¿r ,20_lÞ.

Man

GIVEN third reading this I 7 th day of March

nty Man
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February 14, 2011 ISSUED FOR USE 
 EBA FILE: L12101937 
Hasegawa Engineering 
1220 – 31 Street North 
Lethbridge AB   T1H 2R7 
  
 
Attention: Mr. Mark Hasegawa 

Dear Sir: 

Subject: Geotechnical Evaluation 
Proposed Koegler Subdivision Slope and Setback line  
County of Lethbridge, Alberta 

1.0  INTRODUCTION 

This  report  presents  the  results  of  a  geotechnical  evaluation  conducted  by  EBA,  A  Tetra  Tech  Company 
(EBA), for the proposed Koegler Subdivision to be located in the County of Lethbridge, Alberta. 

The scope of work for this evaluation was outlined in a proposal issued to Mr. Mark Hasegawa of Hasegawa 
Engineering (Hasegawa) on January 19, 2011 (EBA File PL12101937).  This work is a follow up to a slope 
stability  geotechnical  evaluation  (desktop  study)  conducted  on  this  site  by  EBA  in  2009  (EBA  File  
No.  L12101618).    The  desktop  study  presented  a minimum  development  setback  limit  from  the  Top  of 
Bank (defined in the L12101618) of the adjacent river valley slopes.  The objective of this evaluation was to 
determine the general subsurface conditions in the area of the proposed development and to confirm the 
contact  elevation  of  the  Lenzie  Silts  deposit  assumed  in  the  2009  report.    If  the  results  of  the  borehole 
exploration program do not agree with the assumptions made in the 2009 report, appropriate design and 

mconstruction reco mendation were to be amended. 

Authorization  to  proceed  with  the  work  was  provided  by  Mr.  Mark  Hasegawa,  on  behalf  of  Dr.  David 
Koegler. 

2.0  SCOPE OF WORK 

The work scope for this evaluation comprised the installation of three geotechnical boreholes, a laboratory 
program to assist in classifying the subsurface soils, and a report to interpret the findings and to confirm 
he assumptions and recommendations in the 2009 report provided by EBA.  t
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3.0  GEOTECHNICAL FIELD AND LABORATORY WORK 

The  fieldwork  for  this  evaluation was  carried  out  on  January  24,  2011,  using  a  truck‐mounted  drill  rig 
contracted  from Chilako Drilling  Services  Ltd.  of  Coaldale,  Alberta.    The  rig was  equipped with  150 mm 
diameter solid stem continuous flight augers.  EBA’s field representative was Mr. Jackson Meadows, C.E.T. 

Three boreholes (11BH001 through 11BH003) were installed in total across the property.  The boreholes 
were drilled close to Top of Bank of the adjacent river valley slopes, to depths of 35.0 m.  The approximate 
borehole locations are shown on Figure 1. 

In  all  of  the  boreholes,  disturbed  grab  samples were  obtained  at  600 mm  intervals.    In  addition,  Pocket 
Penetrometer  Tests were  generally  performed  on  selected  disturbed  clay  soil  samples.    All  soil  samples 
were  visually  classified  in  the  field  and  the  individual  soil  strata  and  the  interfaces  between  them were 
noted.  The borehole logs are attached.  An explanation of the terms and symbols used on the borehole logs 
is also attached. 

Slotted  25 mm  diameter  PVC  standpipes  were  installed  in  each  of  the  boreholes  in  order  to  monitor 
groundwater levels.  Auger cuttings were used to backfill around the standpipes and they were sealed with 
bentonite chips. 

The locations of the boreholes within the proposed footprints were laid out on site based on the proposed 
borehole  plan  by  EBA.    The  geodetic  ground  elevations  (Elevation)  and  the  boreholes  locations  were 
surveyed and provided to EBA by Hasegawa.  The borehole elevations at ground surface are shown on the 
borehole logs. 

Classification tests, including natural moisture content and Atterberg Limits, were subsequently performed 
in  a  laboratory,  on  samples  collected  from  the  boreholes,  to  aid  in  the  determination  of  engineering 
properties.  The results of the laboratory tests are presented on the borehole logs. 

4.0  SUBSURFACE CONDITIONS 

4.1  General  

The general subsurface stratigraphy for the property was comprised of a surficial layer of topsoil, underlain 
by a lacustrine clay deposit, in turn underlain by two glacial till layers.  Between the two glacial till deposits, 
sand and/or silt with laminated high plastic clay layers (Lenzie Silts deposit) were noted in the boreholes.  
The following subsections provide a summary of the stratigraphic units encountered at the project site at 
the specific borehole locations.  A more detailed description is provided on the borehole logs. 

4.2  Subsurface Conditions 

A surficial  layer of topsoil was encountered at the boreholes, with a thickness of approximately 100 mm.  
Underneath  the  topsoil  layer,  a  lacustrine  clay deposit was  encountered  in  the 11BH003,  extending  to  a 
depth of 2.8 m below the ground, but was not noted in the other two boreholes.  The clay was described as 
silty, some sand, moist to very moist, firm to very stiff, medium plastic, and brown with white precipitates.  
High plastic clay inclusions and gravel pockets were occasionally noted within the clay layer. 
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Underlying the clay layer in 11BH003 and the topsoil layer in 11BH001 and 11BH002, a clay till layer was 
encountered to depths of approximately 29 m below ground level.  In 11BH001 and 11BH002, a sand layer 
was  noted  at  the  bottom  of  the  till  sheet,  between  approximately  21  m  and  29 m  below  ground  level.   
The  clay  till was  generally  described  as  silty,  some  sand,  trace  gravel,  damp  to moist,  very  stiff  to  hard, 
medium  plastic,  and  light  brown  with  coal  and  oxide  specks  and  thin  sand  lenses.    High  plastic  clay 
inclusions, sand/silt lenses, and gravel pockets were generally noted within the clay till matrix.   Moisture 
contents, taken on samples of the clay till, were determined to range between 7.9% and 28.6%.  The results 
of Atterberg Limit testing (9 tests) carried out on the clay till soil indicated medium plasticity for the clay 
till with high plastic clay inclusions.  The sand layer was described as silty, poorly graded, medium‐grained, 
moist, and light brown, occasionally with high plastic clay inclusions. 

Below the upper clay till deposit, clay and/or silt layers were encountered in 11BH001 and 11BH003, with 
thinner  sand  lenses  in  11BH002.    Beneath  these  layers  a  second  clay  till  deposit  was  encountered  in 
11BH001 and 11BH002.  The lower clay till deposit was described similar to the upper clay till layer except 
for the color, which was described as grey or mottled grey/brown.  The lower till layer was encountered to 
the full depth penetrated in the boreholes. 

4.3  Groundwater Conditions 

At  the  time  of  drilling,  no  seepage  and  sloughing  was  encountered  at  the  borehole  locations.   
The  groundwater  level  was  measured  on  February  1,  2011.    The  following  table  summarizes  the 
groundwater monitoring data and standpipe installation details. 

 

Table 4.3:  Groundwater Monitoring Data 
Groundwater Monitoring Data 

February 1, 2010 Borehole 
Number 

Depth of 
Standpipe 

(m) 

Borehole 
Elevation       

(m) Depth to Groundwater  
(m) 

Groundwater Elevation       
(m) 

11BH001 35.0 900.99 DRY DRY 
11BH002 35.0 901.65 DRY DRY 
11BH003 35.0 900.74 DRY DRY 

5.0  DISCUSSION AND CONCLUSIONS 

Based on EBA’s review and understanding of the geology in the Lethbridge area, two major glacial events 
occurred,  in between which a pro‐glacial  lake  formed,  resulting  in deposition of  the Lenzie Silts deposit.  
During advancement and retreat of the last glacier the Lenzie Silts deposit was over‐ridden, resulting in a 
variance  in  its’  contact  elevation  and  stratigraphic  profile.    From  the  information  collected  from  the 
boreholes installed for this evaluation, EBA’s analysis has resulted in determining that the contact elevation 
(geodetic datum) of the Lenzie Silts deposit is at approximately Elevation 905.0 m. 

EBA’s 2009 evaluation (L12101618) determined the contact elevation to be Elevation 900.0 m.   This was 
based on  taking  the contact elevation contour  from City of Lethbridge Bylaw #5277  (Amec Study report 
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included  as  part  of  the  Bylaw)  and  subtracting  5  m,  as  per  Clause  3.5.1.3  of  the  Bylaw.    Reducing  the 
contour elevation by 5 m is required where no subsurface exploration is conducted at a site. 

For  the 2009 evaluation,  the Development Setback Line was based on a 4H:1V slope  line  from Elevation 
900 m or a minimum setback distance of 6 m.  Figure 1 is taken from that study and as noted on the figure, 
the  6 m minimum  setback distance  is  the  governing  factor  for  the majority  of  the  line.    Based  on EBA’s 
review  of  establishing  a  new  development  setback  line  using  Elevation  905  m,  the  final  recommended 
Development  Setback  Line,  as  depicted  on  Figure  1  does  not  materially  change.    It  is  EBA’s 
recommendation  therefore,  that  the  recommended Development Setback Line established  in EBA’s 2009 
report be used for the proposed development. 

6.0  LIMITATIONS OF REPORT 

This report and its contents are intended for the sole use of Hasegawa Engineering and their agents.  EBA, A 
Tetra Tech Company, does not accept any responsibility for the accuracy of any of the data, the analysis, or 
the recommendations contained or referenced in the report when the report is used or relied upon by any 
Party other  than Hasegawa Engineering,  or  for  any Project  other  than  the proposed development  at  the 
subject  site.    Any  such  unauthorized  use  of  this  report  is  at  the  sole  risk  of  the  user.   
Use  of  this  report  is  subject  to  the  terms  and  conditions  stated  in  EBA’s  Services  Agreement.    EBA’s 
Geotechnical Report ‐ General Conditions are attached. 
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7.0  CLOSURE 

BA trusts that this information satisfies your present requirements.  If there are any questions regarding 
 or if EBA can be of further assistance, please contact the undersigned at your convenience. 

E
this report
 
incerely, 
BA, A Tetra Tech Company 
S
E
 
 
 
 
 
 
 
 
 
 
Jiejun Zhao, E.I.T.  Marc J. Sabourin, P.Eng. 

ion 
Project Engineer  Senior Project Director 

ctice  , Prairie Reg
.329.9009 x238  .9009 x225 

Engineering Pra Engineering Practice
irect Line: 403 Direct Line: 403.329

@eba.ca    msabourin@eba.ca 
D
jzhao
 
/tlp 

tta hments 
 
A c Figure 1: Borehole Location Plan 
    Borehole Logs 
    Geotechnical Report – General Conditions 
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mottling, occasional silt and sand pockets to 25mm

... sandy, low plastic
SAND - silty, trace clay, poorly graded, medium grained, moist, light brown

damp to moist, occasional high plastic clay inclusions

... fine grained, moist

CLAY (TILL) - silty, trace to some sand, trace gravel, moist, stiff, medium
plastic, brown, coal and oxide specks, silt inclusions, weathered

... brown with grey to grey brown mottling, high plastic clay inclusions,
laminated

SILT - trace clay, damp to moist, compact, low plastic, light brown,
occasional high plastic clay inclusions

... thin sand lenses

CLY (TILL) - silty, some sand, trace gravel, moist, very stiff, medium
plastic, grey to grey brown, coal and oxide specks, thinly laminated,
occasional high plastic clay inclusions

End of Borehole @ 35.0 m
No Seepage or Sloughing on Completion
Slotted PVC Standpipe Installed to 35.0m
Borehole Measured Dry Feb. 1, 2011
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B29

B30

TOPSOIL - clay, silty, sandy, frozen, dark brown. roots, organics
CLAY (TILL) - silty, some sand, trace gravel, very moist, very stiff, medium

plastic, brown, coal and oxide specks
... thin sand lenses

... damp, light brown with dark brown mottling

... occasional silt lenses

... white precipitates

... thinly laminated, high plastic clay inclusions

... moist

... oxide staining, weathered

... trace to some sand, moist, high plastic, thin silt lenses, white
precipitates

... occasional sand pockets to 10mm

... trace sand

... silt and high plastic clay laminations

... some sand, medium plastic

... very stiff

... trace sand, stiff, high plastic

... light brown with dark brown mottling

... trace to some sand, damp to moist, very stiff, medium to high plastic,
high plastic clay and silt inclusions
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... oxide staining, weathered

SAND - silty, trace clay, poorly graded, fine grained, damp to moist,
compact, light brown, occasional clay inclusions

... occasional silt pockets, no clay inclusions

... moist

... damp to moist, brown

... occasional clay inclusions

CLAY (TILL) silty, trace to some sand, trace gravel, damp to moist, very
stiff, medium to high plastic, light brown with dark brown mottling,
coal specks, high plastic clay inclusions, silt pockets

... trace sand, moist, stiff, high plastic, thinly laminated, thin sand lenses

... some sand, medium plastic, oxide staining, weathered

... gravel sizes to 20mm, light grey, silt lenses and inclusions

End of Borehole @ 35.0m
No Seepage or Sloughing on Completion
Slotted PVC Standpipe Installed to 35.0m
Borehole Measured Dry Feb. 1, 2011
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TOPSOIL - clay, silty, sandy, frozen, dark brown. roots, organics
CLAY - silty, some sand, moist to very moist, firm, medium plastic, brown,

white precipitates
... moist, stiff, brown with dark brown mottling, occasional high plastic clay

inclusion

... very stiff, occasional gravel pocket to 100mm

CLAY (TILL) - silty, some sand, trace gravel, damp, hard, medium plastic,
light brown, coal and oxide specks, thin sand lenses, white
precipitates

... damp to moist, very stiff, light brown to brown

... some sand to sandy

... thin silt lenses

... some sand, light brown with dark brown mottling

... high plastic clay inclusions

... moist

... occasional silt pockets

... 100mm gravel pocket at 16.8m

SILT - sandy, trace clay, damp, dense, low plastic, light brown
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CLAY - silty, trace sand, moist, very stiff, high plastic, dark brown, thin light
brown silt lenses, laminated

... some sand, light brown with dark brown mottling, high plastic clay
inclusions

... trace sand, stiff to very stiff, high plastic, dark brown, thin light brown silt
lenses and inclusions, slickensided

... light brown with dark brown mottling, oxide staining, laminated

... some sand, medium plastic, high plastic clay inclusions

... trace sand, high plastic, dark brown, thin silt lenses

... oxide staining

CLAY - silty, some sand to sandy, moist, very stiff, medium plastic, brown

CLAY (TILL) - silty, some sand, trace gravel, moist, very stiff, medium
plastic, dark brown, coal and oxide specks

End of Borehole @ 35.0m
No Seepage or Sloughing on Completion
Slotted PVC Standpipe Installed to 35.0m
Borehole Measured Dry Feb. 1, 2011
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GENERAL CONDITIONS

GEOTECHNICAL REPORT

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP

This geotechnical report pertains to a specific site, a specific
development and a specific scope of work. It is not applicable to

any other sites nor should it be relied upon for types of development

other than that to which it refers. Any variation from the site or
development would necessitate a supplementary geotechnical

assessment.

This report and the recommendations contained in it are intended

for the sole use of EBA’s Client. EBA does not accept any

responsibility for the accuracy of any of the data, the analyses or
the recommendations contained or referenced in the report when

the report is used or relied upon by any party other than EBA’s

Client unless otherwise authorized in writing by EBA. Any
unauthorized use of the report is at the sole risk of the user.

This report is subject to copyright and shall not be reproduced either

wholly or in part without the prior, written permission of EBA.
Additional copies of the report, if required, may be obtained upon

request.

2.0 ALTERNATE REPORT FORMAT

Where EBA submits both electronic file and hard copy versions of

reports, drawings and other project-related documents and
deliverables (collectively termed EBA’s instruments of professional

service), only the signed and/or sealed versions shall be considered

final and legally binding. The original signed and/or sealed version
archived by EBA shall be deemed to be the original for the Project.

Both electronic file and hard copy versions of EBA’s instruments of

professional service shall not, under any circumstances, no matter
who owns or uses them, be altered by any party except EBA.

EBA’s instruments of professional service will be used only and

exactly as submitted by EBA.

Electronic files submitted by EBA have been prepared and

submitted using specific software and hardware systems. EBA
makes no representation about the compatibility of these files with

the Client’s current or future software and hardware systems.

3.0 ENVIRONMENTAL AND REGULATORY ISSUES

Unless stipulated in the report, EBA has not been retained to

investigate, address or consider and has not investigated,
addressed or considered any environmental or regulatory issues

associated with development on the subject site.

4.0 NATURE AND EXACTNESS OF SOIL AND
ROCK DESCRIPTIONS

Classification and identification of soils and rocks are based upon

commonly accepted systems and methods employed in

professional geotechnical practice. This report contains
descriptions of the systems and methods used. Where deviations

from the system or method prevail, they are specifically mentioned.

Classification and identification of geological units are judgmental in

nature as to both type and condition. EBA does not warrant

conditions represented herein as exact, but infers accuracy only to
the extent that is common in practice.

Where subsurface conditions encountered during development are

different from those described in this report, qualified geotechnical
personnel should revisit the site and review recommendations in

light of the actual conditions encountered.

5.0 LOGS OF TESTHOLES

The testhole logs are a compilation of conditions and classification

of soils and rocks as obtained from field observations and
laboratory testing of selected samples. Soil and rock zones have

been interpreted. Change from one geological zone to the other,

indicated on the logs as a distinct line, can be, in fact, transitional.
The extent of transition is interpretive. Any circumstance which

requires precise definition of soil or rock zone transition elevations

may require further investigation and review.

6.0 STRATIGRAPHIC AND GEOLOGICAL INFORMATION

The stratigraphic and geological information indicated on drawings
contained in this report are inferred from logs of test holes and/or

soil/rock exposures. Stratigraphy is known only at the locations of

the test hole or exposure. Actual geology and stratigraphy between
test holes and/or exposures may vary from that shown on these

drawings. Natural variations in geological conditions are inherent

and are a function of the historic environment. EBA does not
represent the conditions illustrated as exact but recognizes that

variations will exist. Where knowledge of more precise locations of

geological units is necessary, additional investigation and review
may be necessary.
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7.0 PROTECTION OF EXPOSED GROUND

Excavation and construction operations expose geological materials

to climatic elements (freeze/thaw, wet/dry) and/or mechanical
disturbance which can cause severe deterioration. Unless

otherwise specifically indicated in this report, the walls and floors of

excavations must be protected from the elements, particularly
moisture, desiccation, frost action and construction traffic.

8.0 SUPPORT OF ADJACENT GROUND AND
STRUCTURES

Unless otherwise specifically advised, support of ground and

structures adjacent to the anticipated construction and preservation
of adjacent ground and structures from the adverse impact of

construction activity is required.

9.0 INFLUENCE OF CONSTRUCTION ACTIVITY

There is a direct correlation between construction activity and

structural performance of adjacent buildings and other installations.
The influence of all anticipated construction activities should be

considered by the contractor, owner, architect and prime engineer

in consultation with a geotechnical engineer when the final design
and construction techniques are known.

10.0 OBSERVATIONS DURING CONSTRUCTION

Because of the nature of geological deposits, the judgmental nature

of geotechnical engineering, as well as the potential of adverse

circumstances arising from construction activity, observations
during site preparation, excavation and construction should be

carried out by a geotechnical engineer. These observations may

then serve as the basis for confirmation and/or alteration of
geotechnical recommendations or design guidelines presented

herein.

11.0 DRAINAGE SYSTEMS

Where temporary or permanent drainage systems are installed

within or around a structure, the systems which will be installed
must protect the structure from loss of ground due to internal

erosion and must be designed so as to assure continued

performance of the drains. Specific design detail of such systems
should be developed or reviewed by the geotechnical engineer.

Unless otherwise specified, it is a condition of this report that

effective temporary and permanent drainage systems are required
and that they must be considered in relation to project purpose and

function.

12.0 BEARING CAPACITY

Design bearing capacities, loads and allowable stresses quoted in

this report relate to a specific soil or rock type and condition.
Construction activity and environmental circumstances can

materially change the condition of soil or rock. The elevation at

which a soil or rock type occurs is variable. It is a requirement of
this report that structural elements be founded in and/or upon

geological materials of the type and in the condition assumed.

Sufficient observations should be made by qualified geotechnical
personnel during construction to assure that the soil and/or rock

conditions assumed in this report in fact exist at the site.

13.0 SAMPLES

EBA will retain all soil and rock samples for 30 days after this report

is issued. Further storage or transfer of samples can be made at
the Client’s expense upon written request, otherwise samples will

be discarded.

14.0 INFORMATION PROVIDED TO EBA BY OTHERS

During the performance of the work and the preparation of the

report, EBA may rely on information provided by persons other than
the Client. While EBA endeavours to verify the accuracy of such

information when instructed to do so by the Client, EBA accepts no

responsibility for the accuracy or the reliability of such information
which may affect the report.
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