MUNICIPAL PLANNING COMMISSION AGENDA
SUMMER VILLAGE OF BIRCHCLIFF
SUMMER VILLAGES ADMINISTRATION OFFICE
MARCH 3, 2021 @ 9:00 A.M.

CALL TO ORDER
ADOPTION OF AGENDA
DEVELOPMENT ITEMS
1) 101 Birchcliff Road

ADJOURNMENT
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Summer Village of Birchcliff — Municipal Planning Commission
Agenda Item

March 3, 2022

101 Birchcliff Road (Lot 3A, Block 2, Plan 8020413)
Development Permit Application

Background:

An application was submitted by the homeowner of 101 Birchcliff Road (Lot 3A, Block 2,
Plan 8020413) in the Summer Village of Birchcliff for escarpment stabilization including
retaining walls and a new set of stairs. This property is in the R1 District (Lakeshore
Residential).

The development proposed will take place on the escarpment of the property. Currently
there is a set of stairs and wood platforms leading down to the lake that encroach onto
the neighbouring property, this will be removed and replaced with the proposed
retaining walls and a new set of steel stairs. 3 trees will be removed from the
escarpment and will be replaced along with other natural, native vegetation that
includes a natural no mow zone.

Discussion:
This application is before MPC for the following reasons:

e Mechanized Excavation, Stripping and Grading is listed as a discretionary use;
therefore, the decision must come from the Municipal Planning Commission.

e Land located below the top of bank/top of escarpment should be in a natural
state, a variance is required.

Recommendation:

After reviewing the application and all relevant planning documents, it is the
recommendation of administration to approve the application for the escarpment
development. The Municipal Development Plan 6.3.4 states “Birchcliff recognizes that
remedial actions may be necessary from time to time, the village strongly desires that
banks abutting the shoreline remain as natural as possible to retain natural
ecosystems.” The shoreline and bank measures appear necessary according to the
geotechnical report, and the proposed development show the escarpment to have
natural/native landscaping with a no mow zone. Adjacent landowners have been
notified and no response has been received.

February 23, 2022
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Conditions:

If approved, Administration would recommend the following conditions:

e Completions Deposit of $4,000.00.

e \egetation to be planted according to the landscaping plan, including the
replacement of the trees with a no mow zone adjacent to the lake. The no mow
zone shall be a buffer strip of vegetation that includes native plantings that let
aquatic vegetation grow to maintain a stable natural state, a no mow zone allows
native plans to seed and reestablish.

e Escarpment work to be completed in accordance to the geotechnical report
recommendations.

¢ No work to be done on the shoreline or in the water without approval from Alberta
Environment and Parks and is to be submitted to the Development Officer prior to
work commencing.

Authorities:

For a discretionary use in any district:

e The Municipal Planning Commission may approve an application for a
Development Permit:

o With or without conditions;

o Based on the merits of the proposed development, including it’s
relationship to any approved statutory plan, non-statutory plan, or
approved policy, affecting the site;

o Where the proposed development conforms in every respect to this Land
Use Bylaw; or

e May refuse an application for a development permit based on the merits of the
proposed development, even though it meets the requirements of the Land Use
Bylaw; or

e Subject to provisions of section 2.4 (2), the Municipal Planning Commission shall
refuse an application for a development permit if the proposed development does
not conform in every respect to the Land Use Bylaw.

The MPC may:

e Grant a variance to reduce the requirements of any use of the LUB and that use
will be deemed to comply with LUB.
e Approve application even though the proposed development does not comply or
is a non-conforming building if:
o It would not unduly interfere with the amenities of the neighborhood, or
o Materially interfere with or affect the use, enjoyment, or value of
neighboring parcels of land, And
o It conforms with the use prescribed for that land or building in the bylaw.

February 23, 2022
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e Consider a Variance only where warranted by the merits or the proposed
development and in response to irregular lot lines, parcel shapes or site
characteristics which create difficulties in siting structures within the required
setback or in meeting the usual bylaw requirements, except there shall be no
variance for Parcel Coverage or Building Height.

Decision:

In order to retain transparency of the Commission, Administration recommends one of
the following:

1. Approve the application with or without conditions (Section 642 of the MGA), or
2. Deny the application stating reasons why (Section 642(4) of the MGA).

February 23, 2022
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Proposed Development for demoliton. January 19,2022

Demolition of existing stair structure will be required. The operation
will be carried out in the winter months when many people are not
occupying there summer cabins. Existing wood will be hauled away and
disposed of as required. Land will be reclaimed as per engineered
drawings with new piles and stair case installed.

Thank you
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Statement of existing and proposed uses. January 19,2022

We are currently using the existing structures and land as our access to lakefront and docking.

Development to take place will also be for access to lakefront and docking, as well as to shore
up the cliff at the lakeshore to prevent further erosion of land.

Thank you
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Statement Tree Removal. January 19,2022

3 Trees must be removed from the bank area as indicated on drawings. They must be removed
to complete the stabilization of the bank. New sweedish aspen trees to be planted on the
bottom tier of the development along the new retaining wall to minimize the look of the new
retaining wall . No other trees to be effected during construction of retaining wall and stairs.

Thank you
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Letter Of Intent. January 19,2022

Our intention is to remove the existing stair case down to the lakeshore, and replace with new
retaining walls and staircase to stabilize the lakeshore.

Thank you
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Neighbouring Slopes . February 8,2022

The work being performed on the bank at 101 Birchcliff Road will not affect the neighbouring
slopes. Side retaining walls will be installed to ensure the work done to the bank will not affect
either neighbour. Side retaining walls are designed to hold the land back from going to the side
as well as the main retaining wall holding the land back from the lake.

Thank you

Page 8 of 58



C-1

o PREDHEE

RK ENGINEERING “ (

ESIDENCE

§
E,:
- o3
o 23:5
B 28z
H ‘;3;‘
L ac
z
- h 5
o S e oo a5
| - e 35
- e e e e D e o = e = e — . — — . p— = e} o] e = e = ALy @

'SHORELINE RETAINING WALL|

| o

PLANS & SECTIONS

| pRearG

O N oL
RUOWE ISSUED AR W

Revisions & Issues

{2\ TOP OF BANK

1
|

7 4 : =

@ T AT — - - — b = -—— @?‘;ﬁ“‘ﬁ*ﬁﬂ'ﬂl&l@ﬁﬁ@'@ﬂi,, . T,
| ! “ S— -
|
NI

DL

Page 9 of 58



C-1

SNOILYAZ13 : 2|2
CI0208 WY 2200 Wi 101 l—l—<g OZ_Z—<h-mm

AFWHOWE 0 FVDAYINR
TYON 37T T 0L

TIVM ONINIVLIY INITIHOHS
sonaasE o

RK ENGINEERING

| et v

CNF
CRawn
L

ooz

e
EENENIE
a e --u--_-w__u_-..“ Lo !
AR R R R %,
e e I R == R "
Lt %%, == : — f
LT ) = 8 e
— llll*l'_'lwllllll*l*_llTl_a ﬂ ' 1 I QGV,_ 1 m -
TR et = 3 _ W | | .
| BA | %) m ) e vy = gy 11 1142 e P 4 f
e T T T Ty T T R T % 100 | m :
TR b 1 & ELLALLLELL o | | 3 |
“ _ _ﬁ, | __ m |(.Ln.ll PR - gy 7 lt._rl_.r.ll.l.l:rl_A "
| e T T T T 1 11 kg :
s . ] ) 1 i ] (1} ' '
R G 1O -3 R e i
EEEEEE I IEEEEEE IR ;
RN
L L b E e 1]
P R (R B Il
T e T | ||
T o) ||
PRl s ) L T
i i | I | { |
] Ll o ||
|a=icenraeas oz cee e SR Y ) R _
AL o L L | TR |l |
ol e e o e e o e e o ‘o -l rw n 3 g Y3 s deen b -
T T T, T Ly | L T
LU % | .l _ o ULRUEELLEEREL L |
3SCUSETISEIiCISras o T I HURNANER! P a-ccroscascao-ca L
T | | 5 G g T i
aSEizczaseaieas seazcescer sk LNV ANNARAN, g w -
! || B T B4 T |
e == B L] R s o 3
1 N o h &V\,. ' Mo J, e e b ,“ .. “ _
U P 8 2 UL |
EERAETEE e T e e e e B
b ] mw_m A SN P | RN
m_ 21 2 3 u._u 3 3 = 13 1 i yd [2 2 - o) o 2 ._. m, Py
EEERREE AN AREE IR L

Lo

| L

.

< b |

(S

i | o g
(50C] | |1l -
I P | Tl
Pl el | SR
a4 e o4 it
wil i Y/ I R B
11 AR B 1 I il i1 s
M3 1T I T R
ik SR - I S I
L] 8 el : ESINEE
Lol g iolg o g BRI
Py g 1Y 5 ¢l

Page 10 of 58

¢\ BANK STABILIZATION RETAINING WALL 6

A

BANK STABILIZATION RETAINING WALL 5

e




C-1

RK ENGINEERING
———
o)
<
w =
(@]
z o
w Z
2=
(D —
<
I I T T o
1 1 : ! a
| 1 =%
I 1 } LU
) [ A V" =T Z
1 1 I I |
| 1 | LU
| | I (hd
| |imes v cnimesa mar I I
i e | ¢ I
| : I £ W
S B s = I /3 i
1 T 1
1 ! 1
| I I
| | | |
| I 1 (%]
eavme e a 3% 1 ] | =
EATAS & PP U M PARALE 1 1 1 5
B e ] [ B | ey ) AN o w7 ) 1 [ w
1 1 1 a)
) / T T T
() STAIR LAYOUT 1 1 1 1 1 o3 |
AR = |
<
i}
o
/7 LOWER STAIR SECTION x|
&= s =3
L £ =
g (9}
- — - —— —— - - - - —_——— T
dl Q:“"A., —p— - - — - - — — - e — |
: o T
P _J & Issues
T TS SN AP RSN MP Y SO YEReT SRS T | IS L _ Revisions & Issues |
| =
oL N S SRS, e T_ S T e T e
Prolimatrion ittt et
L] R G—1
S - e
Y — - — - — s el T ORD R sy crme
?’Jm&n-nnmumu S—
ot op il P
NN A7) PRI APE M7 LD P — s e e T e e - . N oAk As indicated |
T - i e e s LT H o ==
GeoTs |
oz | 0w |
(’)UPF’ERSTNRSECT'ON C_TX_STNRBA'L'NG,.. s a0 BUTE Oy I PPN LT PR 1T ST Ss\
G B2 ‘

Page 11 of 58




AT T K526 TR D LA
T TR

£\ WODID LAGGING PLAN
BV

T W 1M1 P TS WEEE LA
Tt 1008 ss

L

E E )REBAR TIEBACK PLAN —
— )

T A O (T
1w P R
B

et e—e——

¢\ STAIR BEAM CONNECTION 1
NCyaRD

@3&&@ TIEBACK PLAN-3
T

e T
N 7 AT
T . TR

e

RK ENCINEERING

RSO e

12w AR ST 1AL R
e Erees)

{3\ REBAR TIEBACK PLAN-2 e
%

&

-
z
83
0]
3z
Ez of3
W< i
1%
18
]
|
w -~
(%]
=
<
g I
g (=)
T T

Revisions & Issues

BOME 1:10
T —
Tcan T RK
010222 [ 202201

Page 12 of 58



.
LA O 178 DA W A A SOVILL SSCUR O AT,
T ALY 1ML APLALYS AT AV | GRS CROLS- I MEA THROIDOLT R LU F

AT S 10 e 3 0 e
B ORI MR RO ALLSE W £ G BT o SIS ASTORCIME 0 M LD
TECOMAY 15 Tl G 14 TAGE 0400 WALDMAD O Y AN BT AB GRS R A SFFID 10 Cla

GENERAL NOTES [STRUCTURALSTEEL 'WOOO FRAMING
AL N M LA TOM S LOVET AR AT i S O L. L v . w0 DAEOOE O iberiered
I CRLONS M Or N TION S CawOIE I 1o ra w0 L 28303 BT { RN R TR TYON PRASTCLS 1O WO 10 CIA ek
N LD L CHUCRAOMS B COMAACT RN THE CONRACT ST A AL O CONIAST T R AR T8, TN I IV S WCYM M TICRS TOCTMPOR WL S0 O O pr—v—y
a0 O TSNS AT 20U 1B WYY SSeE
oG 2 L e s 63 1 v OGO

C MCIRTANAG i WS 10 LD M, KM 15 e ) AT LR

T

= ) =)
e i e 2

% Swaedish ﬂsev-

Tias

RK ENGINEERING

ESIDENCE

SHORELINE RETAINING WALL

DESIGN NOTES AND
SCHEDULES

oreme

Page 13 of 58




GENERAL NOTES STRUCTURAL STEEL W00 FRAMING

1o 108 1ok AL VAT IR CRACES SRR 1O TARE M1 OW WD GAKCCY TR 7D LW
1 Py TR P TS I 10 LR S

3 o wie p ey

L e 75 To et

moweL
TR SR A 1R

CHO 5 STMEAIE) AL €3 R SIS, STE.
TG W AT

'
3
H PR TR T M PR TICES 70 MY TG M) THE
.
.

PGPS O Gl 5 SR ] T

= A et
LTS M CONTACT W S50 THEATITY LMY 13 AT (75 N AN NG
VDN MMM O3 - ML TS WL L) Ch R

RLATABMG WAL MATFAL 1006 RERKS: | MR Setvind 505 Wt 7 THEATYS AR

WU RGeS
O T

MR YT sa]s IS 1 [Ty

A | 7> I s

I\ STAMITY o8 PRGN,
COwTOR, NTAEOG T COMPOma 10 i
© v v, o o o e
TOTHE (MR TANY 0 AR PR RIS
. LACH T AN DA TOM B (1T Y SSSHGANT TRALFS. MELTVRAT TEAH 3 i AN '
A T3 ERESTIZN MO FETALATIN .
. e s .
"
EXISTING STRUCTURES
[N 2 e
.
2 wwva
L owrere e
o s
<« woe
STHTTA S00maLRs M) T
. e
FOUNDATION AND GEOTECHNICAL NOTES
ST e Ty o
1 e retod WS W Rt Fhe T
STNCTNL 1) B ANT A9, AR VLN TF BCHGIT. ALSCT A 4D 547 ED ECEMRS. 1 301 L:w-m— S04 G031 A AME
ST o MW A P RS O LMD e L UM L0 G TINKI 09, TN .
T ATV VRO SMRTE DUTICD e S RN (R AT KA M CHRATON 4R D AR ——
PO TR T2 NG W PN M WY C Al
2 0 s on v ST G
DS CONUNCT 1 VT BASEE ON T 57 COITUAS. SIetees =

2o T
PR 105 AR UOCATED T8 5 e T 50T APFLS 0 T MW,
PaFs LA R SO
T PLER. A8 UL, M 001 Y00 BT DAMED.

s

.

et - 1AW G
€ PO TN MM ARG W3 T TN TN SRS M A TR AT SROMBCE | D 1307
ENDLE KB HE MRS
o s
o Moo T
L aesor

STESL CLEANING REQUIREMENTS

GO AT

AT
CLEMOM Of PRSP AT ARCA FAEC 36 ML WIC ACHDEA.
on waen e

DRIVEN STEEL PILES (DRIVEN TO REFUSAL)

L

. VA TO SRR T

AG RS ML i) A OF ST By
e vy oy B
M 8 AL v

T

AT AP DTV ALY DA PN 5 NGRS O 1L

L 107 M LOCATED) TN 30 e G T TN LD (M T RIS,
as e
T8 PR A MACEE M T TR SIRNAT O
. o paserus P

ey

T 3 MAAT T PN, § TR O A7)

o .
r LOCATEN PR WP war,
KETUEMCE OF DRMND 70,15 N (0.

PR T A GRT LV,

AN P A

AL W i 0 DAL R
L M 1 A TR PR

LT T M A A3 S TAMIA LI ST 1 (N VL T I RS

. ]

et
KT /T A LT, KL % TS AT TN COMETTYY WL O T G 5 NGT (L
LG CIATIATON T0 COMPLY T CE8 AT AR CEA 11,150

‘CONCRETE REINFORCEMENT

1 PRV STURG 10 Comem 5 i 1 AR 4o
& AT 10 S

et
o

L.ve T Q\OL\R

g'.:»w @

N

RK ENGINEERING

X -Sweedon Aspen £

|

ESIDENCE
RETAINING WALL

101 BIRC HCLEF FOAD

SUUNER VEAAGE OF BIRCHELIFE
LOT 1A BLOCK 2 PLAN 8020413

SHOREL

DESIGN NOTES AND
SCHEDULES

DUNKG

T OATE  mma o (3

7\ 3D OVERALL
N

RS 1:1
) RK
=0 —
o162 202201

Page 14 of 58










C-1

= Foundation and Geotechnical Engineering
= Soil Investigation and Site Assessment

]
o » Slope Stability Reports
o Environmental Audits

» Material Testing: Soil, Asphalt, and Concrete

Proposed Slope Stabilization and Retaining Structure
101 Birchcliff Road
Summer Village of Birchcliff, Alberta

File No: 101 Bircheliff Road

December 15, 2021

4632 - 62 Street, Red Deer, Alberta T4N 673 Phone : (403) 343 - 6888 Fax: (403) 341 - 4710
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o Foundation and Geotechnical Engineering

™ o Soil Investigation and Site Assessment
o Slope Stability Reports
o Environmental Audits

» Material Testing: Soil, Asphalt, and Concrete

December 15,2021

File No: 101 Birchcliff Road

Re: Proposed Slope Stabilization and Retaining Structures
101 Bircheliff Road
Summer Village of Birchcliff, Alberta

At your request, we conducted a geotechnical investigation at the above referenced location on October
13, 2021. At the time of site drilling, the subject property contained an existing residential structure
with a basement and a detached garage on the site. It is our understanding that the existing septic tank,
residence and garage will remain on site in their current place.

The subject slope to be analyzed was a southwest facing slope primarily covered with minor vegetation
and decking structures. The slope began to decline at a fairly steep gradient from the slope crest
towards Sylvan Lake. The southwest facing downward slant contained various gradients as per the two
provided cross-sectional drawing from Compass Geomatics. Our scope of work for this report is
strictly for recommendations regarding slope stabilization and erosion control of the southwest slope
facing the lake. All existing structures and their conditions (residence, garage, septic tank, ect.) are not
included within the scope of this report.

The observed localized erosional features associated with the slope were considered and posed minor
threat to the existing slopes. However, the erosion along the slope should be addressed to protect the
existing slope surface.

The purpose of this investigation was to determine the general extent and nature of the subsurface
materials encountered along with some basic engineering properties of the subsurface soil.
Environmental studies are beyond the scope of this report.

4632 - 62 Street, Red Deer, Alberta T4N 6T3 Phone : (4(F)ag€ax;1083404f1 05 8
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Field Investigation

Two (2) bore holes were required at this site. Both test holes were opened near the crest of the slope in
accessible areas. A specialized track mounted drilling rig with continuous flight auger was utilized to
drill the test holes. The approximate locations of the test holes are shown on drawing #1.

The holes were advanced incrementally by auguring approximately 1.6 meters into the ground and
withdrawing soil on the auger vanes. All samples retained were carefully sealed to prevent moisture
loss and subsequently taken to our Soil Mechanics Laboratory for further analysis.

The in-situ strength of the soil was determined in the field by conducting a series of standard
penetration tests and obtaining the corresponding blow count - N values. Where cohesive materials
were encountered, pocket penetrometer tests were performed.

4632 - 62 Street, Red Deer, Alberta T4N 673 Phone : (403) 343 - 6888 Fax: (403) 341-4710
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Subsurface Features

A) Subsoil Conditions

The soil profiles, as logged at the borehole locations, are shown on drawing No.'s 2 through 4
inclusive, Appendix A. Results of field and laboratory tests are shown on the borehole logs.

The soil profile at the test hole areas consisted of surficial topsoil, native clayey silt till, native clay till
and siltstone / sandstone bedrock. The geotechnical report should be read in conjunction with
information provided in the attached soil logs.

Topsoil / Organic Silt

Topsoil / organic silt material was encountered across all test holes locations. The topsoil / organic
material was primarily a mixture of topsoil and silt. Its thickness ranged from approximately 100 — 125
millimeters thick at the test hole locations. It should be noted that the thickness and characteristics of
the fill material may vary across the site during site construction.

The fill material is unsuitable as foundation material to support any structural load. Exterior flatworks,
brick / stoneworks, etc. resting on the on-site fill soil could experience some differential movement.
Any fill material placed near the slope crest or along the slope will reduce the stability of the slope
with the existing slope parameters. All excavated soil during construction should be moved from the
sloped portion of the property.

Clavey Silt Till

Clayey silt till was encountered beneath the topsoil / fill material. The native clayey silt till was
detected in various regions within both test holes. In borehole #1, the clayey silt regions were
encountered at 0.6 — 0.9 meters and 7.9 — 11.9 meters. In borehole #2, the clayey silt till was noted at
depths of approximately 0.6 — 1.2 meters. The olive brown colored native clayey silt soil was primarily
stiff in consistency. The native clayey silt till was characterized with white mineral deposits, stones to
pebbles, rusting, grey streaks, coal specks and bedrock fragments. Damp interlayers were noted at
occasional elevations within the native clay deposit.

Clay Till

In the upper regions of both boreholes, clay till deposits were documented directly below the clayey
silt till. The clay till was encountered at depths of approximately 1.2 — 4.0 meters across borehole #1
and #2. The light brown colored native clayey soil was primarily stiff to very stiff in consistency with
some firm interlayers. The native silty clay till was characterized with white mineral traces, rust stains,
coal, stones, bedrock fragments, grey siltstone traces and some tan color zones within the clay till
region.

The on-site clayey soil with a plastic index of about 19.6% can be classified as inorganic clay with
medium plasticity. The clayey soil has a medium potential to swell when in contact with water. It is
imperative penetration of surface and subsurface water (such as pipe leakage) into the native clay
subgrade soil should be prohibited. All subsurface plumbing work must be completed to the highest
standard to prevent leaking. Any leakage could cause undesirable movement of the slab or exterior
flatworks and reduce the stability of the slope.

4632 - 62 Street, Red Deer, Alberta T4N 6T3 Phone :{@ aag@ Fan@) 3bf715 8



Sandstone / Siltstone

Sandstone / siltstone extended to the bottom of both test holes. In borehole #1 locale, the first section
of bedrock material was encountered at a depth of approximately 4.3 meters and extended to 6.2
meters. The second section of bedrock material discovered in borehole #1 was found to immediately
after the clayey silt till at depths of roughly 12.2 meters below grade. The tan / golden brown bedrock
material was slightly weathered and dense to very dense in consistency in the upper regions of both
boreholes. As drilled depth increased, it became very dense to hard in consistency. Difficult augering
was experienced in the bedrock regions of the two test holes.

In view of the presence of relatively shallow bedrock measured from the slope surface and varied
bedrock hardness, installation of pile foundation could be difficult. Predrilling to allow driven piles
socketed into the shallow bedrock and encased in concrete might be required. Alternatively, tiebacks
near the bottom section of the driven piles might be required to secure the piles at the bottom. Test
piles should be installed to ensure the piles can be driven to the required embedded depth with no
vibration impacting the structural integrity of surrounding structures.

4632 - 62 Street, Red Deer, Alberta TAN 6T3 Phone : (@ageﬁ:?m}) 3aof?15 8
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B) Groundwater

Underground water was detected at various elevations in each of the boreholes on October 13, 2021.
Two slotted PVC standpipes were installed in borehole #1 and #2 locations for monitoring the
groundwater levels. On October 20 and 28 of 2021, the watertable measurements were recorded and
summarized as follows in the table below. Both water table measurements were very similar during the
two site visits. Topographic survey and borehole elevations were provided by Compass Geomatics as
shown on their cross-sectional slope profile.

. Groundwater Level
Approximate Groundwater Level
; : : Measured from
Borehole Elevation recorded in standpipes S
Hole (meters) fiieters) Existing Grade
(mbg)
1 943.05 936.65 6.40m
2 943.02 936.72 6.30m

mbg = meters below grade

It should be noted that the water conditions were observed in a relatively short term and may not
represent stabilized ground water readings. The groundwater table has the potential for short term
upward fluctuations during periods of snow melt or precipitation. These seasonal fluctuations will
impact subgrade support conditions and excavations.

4632 - 62 Street, Red Deer, Alberta T4N 673 Phone : (403) 343 - 6888 Fax: (403) 341 -4710
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() Stability of Slope

Field observation revealed the southwest facing slope appeared to have apparent signs of erosion
within the subject property at the time of site drilling. Though groundwater or seepage was not directly
noticed on the slope surface neighboring the building site, the potential of seepage or springs cannot be
wholly discounted of under all circumstances.

Slope stability analyses was carried out using the slope computer program (Geostudio) to evaluate the
stability of the existing southwest facing slope profile in its current state and with the proposed
construction of new retaining system to stabilize the stability of the slope. The slope stability analyses
were to determine the factors of safety (FS) for various slip planes through compelling development
features.

The slope factors of safety (FS) based on the proposed slope retaining wall configurations constructed
throughout from the slope crest were analyzed.

The following conservatively assumed soil parameters were used:

Soll T Unit Weight Cohesive Strength Angle of Internal

yp (kN/m3) (kPa) Friction (degree)
Topsoil / Organic 15 0 10
Native Clayey Soil 20 10 32
Bedrock 22 0 50

Essentially, a factor of safety (FS) of less than | indicates that failure is expected. Given the

possibility of soil variation, groundwater fluctuation, erosion and other factors, slopes with FS ranging

between 1.0 and 1.3 are considered to be marginally stable. A “long term” stable slope to have a
calculated FS of at least 1.5 is required for structures constructed at or near the slope.

4632 - 62 Street, Red Deer, Alberta T4N 6T3

Phone :(4?}

343 - 6888 Fa
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On account of the present slope configuration, existing vegetation and decking structures on the slope,
the stability of the slope based on the cross-sectional profiles from Compass Geomatics were analyzed
under the following conditions.

a) The first stage of the slope stability analysis was under “normal” groundwater conditions and
existing slope parameters found in cross-sectional profiles #1 and #2.

The first stage of the slope stability analyses of the existing slope profiles confirms a long-term
factor of safety (F.S.) of 1.417 for cross section #1 and 1.758 for cross section #2. This means
the existing parameters of the slope along cross section of hole #2 crest is deemed stable. The
F.S.’s of 1.758 exceed the minimum required FS of 1.5. Whereas, the slope cross section along
hole #1 is on a borderline of F.S. = 1.417 which is less than the minimum requirement of F.S.
of 1.5. Proper retaining wall structure should be provided to protect the slope surface.

b) The second stage of slope stability analysis was under the assumption of simulated high
groundwater level utilizing the cross-sectional profiles #1 and #2.

The second stage of the slope stability assessment also confirmed a long-term factor of safety
(F.S.) of 1.196 for cross section #1 and 1.552 for cross section #2. The F.S. of 1.196 reveal that
the cross-sectional profile #1 is only marginally stable. Under these conditions, only the cross-
sectional profile #2 exceeds the minimum required FS = 1.5.

¢) The third stage of slope stability analysis is using the cross-sectional profile #1 and proposed
slope modifications to help stabilize the slope.

The third stage of the slope stability analysis with the proposed slope modifications and a
properly designed retaining wall reveals a factor of safety (F.S.) of 1.870 can be obtained. This
means the construction of an engineered retaining wall with setback and measurements as per
the slope stability drawings increases the factor of safety to over 1.5. The F.S. of 1.870 exceed
the minimum required FS of 1.5. The new engineered retaining wall should be maintained at
least one meter inside of the property line.

d) The final stage of slope stability analysis is using the cross-sectional profile #1 and proposed
slope modifications with an engineered retaining wall to help stabilize the slope with the
addition of a simulated high groundwater table.

The final stage of the slope stability analysis with the proposed slope modifications and an
engineered retaining wall reveals a factor of safety (F.S.) of 1.617. This means the construction
of an engineered retaining wall maintaining about one meter inside of the sloped property line
with the addition of a simulated high groundwater still maintains a factor of safety of over 1.5.
The F.S. of 1.617 exceed the minimum required FS of 1.5.

On November 22, 2021, our office conducted a meeting to discuss retaining wall construction
parameters. Present at this meeting was Mike Touchette, Martin Touchette and Philip Kwong.
The proposed slope configuration from the last two stages of slope stability reflects the
construction and design parameters that were discussed.

4632 - 62 Street, Red Deer, Alberta T4N 6T3 Phone: (‘ﬁ 343 - 6888 Faétﬁ) 341-4710

age 24 of 58



Page |9
In order to maintain the stability of the slope, it is imperative the following should be adhered to:

a) In view of the presence of steep slope, customer prefers to use driven H steel piles with wood
lagging to be installed along the slope. Installation of the driven H steel piles will likely
minimize excavation along the slope and could be more cost effective. However, vibration of
the driven steel piles could impact the existing and surrounding structures. As well, all driven
H piles and tieback must be properly designed by a qualified structural engineer and the
shallow depth and varied hardness of the bedrock could create some difficulty in piling.
Review of the pile designs could be required during test pile installation.

b) Full time pile inspection by our personnel during construction of retaining wall and
backfilling operation. As quality and elevation of the bedrock will vary at each pile location,
our personnel has to confirm its required depth and penetration resistance.

¢) Proper drainage and site grading must be maintained in order to maintain the stability of the
slope.

d) All other recommendations in this geotechnical report.

The following sections regarding recommendations for retaining wall construction parmeters, soil
compaction, the slope developments, site grading, subsurface drainage, and different stages of site
inspections as required must also be adhered to for maintaining the stability of the slope during and
after construction.

4632 - 62 Street, Red Deer, Alberta T4N 6T3 Phone : {4(@3—@@&20534& 1 05 8
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Recommendations

A) Driven Steel Piles

By virtue of our findings at the two test hole locations and the customer intent of creating a retaining
structure with driven H steel piles and wood lagging, driven steel can be considered for the support of
structural loading of the proposed retaining structure. The driven H steel piles may be designed as end
bearing piles embedded in the bedrock and with a combination of tie-backs to support the required lateral

loading. All end bearing piles should be driven to practical refusal in the dense to hard shale bedrock
deposits.

D

2)

3)

4

5)

6)

7)

8)

The bedrock is relatively close to the slope surface, especially near the property line area. It is
advisable that the driven steel H piles should be maintained about 1.5 meters or more inside the
property line and more towards the slope crest in order to provide additional frost covering for the
piles. The required horizontal distance of the driven piles away from the property line has to be
reviewed by our personnel during test pile installation.

For piles driven to practical refusal, the factored ULS end bearing resistance may be determined by
multiplying the cross-sectional area of the pile at the tip by 0.35 Fy. Fy is the yield strength of the
steel. The maximum permissible value of Fy should be supplied by the manufacturer.

The factored ULS resistance values are determined by multiplying the ultimate resistance values by
a geotechnical factor of 0.4.

All driven H steel piles must be driven to practical refusal under an imparted energy of 32, 600
Joules. For preliminary design, refusal criteria can be taken as 5 blows per 25 millimeters over the
last 150 millimeters. Our representative will determine the actual refusal criteria required during pile
driving operations, when the pile weight, driving energy, pile details and load carrying capacities are
determined / known.

Practical pile refusal depths are roughly estimated in the upper regions of the sandstone/siltstone
stratums. Test piles can be installed to ensure the steel pipe piles can be driven to the required depths
due to change in siltstone elevations and varying soil deposits encountered in the test hole locations.
As hard driving is anticipated, thicker pile wall should be contemplated. Any piles not reaching the
refusal criteria must be extended using proper welding techniques.

All driven steel piles should be embedded about one meter or deeper into the bedrock to minimize
the frost jacking of the piles. Where less pile embedment into the bedrock can be achieved, some
potential frost jacking on the driven piles could occur. This could be obvious for shallow steel sheet
piles of about one meter above the lake water are installed along the slope toe for boat ramp storage.

Any structures built on the slope including deck must be supported by properly designed driven piles.

Frost heave forces will also act on the underside of tieback anchors embedded within the freezing
zone. An upward heaving pressure in the order of 1000 kPa or greater could be encountered. The
potential of frost heaving forces can be greatly reduced by the placement of compressible material
or by providing a void of at least 100mm between the underside of the tieback anchors and soil.

4632 - 62 Street, Red Deer, Alberta T4N 673 Phone : (4p§é-g@:a)26340f15 8
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The finished grade adjacent to the tieback anchors should be properly sloped away to prevent the
surface runoff from infiltrating and collecting in the void space or in the compressible medium. If

water is allowed to accumulate in the void space or the compressible medium becomes saturated,
frost heaving pressure will become evident.

9) In the pile design, a structural engineer should be consulted to ensure that the foundation is adequate
to support the vertical, horizontal and dynamic loading of the proposed retaining structure.

10) Site classification for seismic site response for the subject property is E.

11) If driven piles are installed in frozen ground, the zone of frost should be predrilled. Predrilled pilot
holes should be no greater than 90 percent of the pile diameter.

12) Pile driving may result in significant vibrations which may be unacceptable for adjacent structures.
In areas where this is a concern, continuous monitoring of vibrations induced in adjacent structures
is recommended in order to assess the potential damage and the need for modification of procedures.
A detailed damage survey of nearby structures is recommended prior to pile driving.

13) In accordance with the Alberta Building Code, full time inspection by our geo-technical personnel
is necessitated to confirm that the piles are installed in accordance with design assumptions and that
the driving criteria to reach load carrying capacities are satisfied. A complete driving record of blows
per 300 millimeters of penetration for each pile should be obtained and reviewed by the pile designer.

4632 - 62 Street, Red Deer, Alberta T4N 6T3 Phone: t4@a—gs§ax2073404f105 8
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Due to current slope configurations, soil parameters and erosion noted near the crest of the slope,
construction of a retaining structure is needed to sure the long-term stability of the slope.

1) All retaining walls must be properly designed by a qualified structural engineer to ensure they can
withstand the following anticipated soil lateral pressures and over-burden load.

2) The lateral pressures are dependent on the soil type behind the wall, the wall orientation, exposure
to frost action, the slope of the backfill away from the wall, and compactive effort used.

3) For the general case of a permanent vertical wall with horizontal backfill, lateral earth pressures may
be computed using the following equation:

P = KQ+KrH

Where:

P = Lateral earth pressure at depth H below ground level (kPa)

Q = Surcharge loading at the ground surface (kPa)

K = Coefficient of lateral earth pressure

r  =Total unit weight of soil backfill compacted to at least 95% Standard Proctor
Maximum Dry Density (kN/m?)

H = depth below ground level (meters)

3) Recommended designed values for these parameters will depend on the type of backfill used.
Recommended designed values are given in the table below:

Lateral Earth Pressure Parameter

Coefficient of

Type of Backfill otal El::‘t \;Velght Lateral Earth
(kN/m?) Pressure K
Free draining
material 21 0.4
(40mm Rock)
Clay 20 0.7

The values given above are for backfill compacted to 95 % Standard Proctor Maximum Dry Density. If
the density of the backfill is increased, the lateral pressures acting on the wall should be reviewed.

4632 - 62 Street, Red Deer, Alberta T4N 6T3
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The following should also be considered in the wall design:

1) Prior to the placement of drain rock between the retaining wall and slope, a layer of geotextile
filter cloth should be placed to completely wrap around the drain rock, including the top to
prevent fine material from contaminating the draining medium.

2) Applicable surcharge loading should be applied if applicable.

3) It is imperative that proper steps be taken to prevent any water that infiltrates the backfill soil
from accumulating behind the wall. If water is allowed to permeate the soil behind the wall,
large additional pressures will be applied to the wall. The drain rock surface should be covered
with approximately 300 millimeters of compacted clay to prevent water from seeping into the
draining medium.

4632 - 62 Street, Red Deer, Alberta T4N 6T3 Phone: (B 343 - 6888 Faﬁ4§) 341-4710
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C) General Slope Recommendations

The following general recommendations apply to maintain the stability of the slope during and after
construction at this site.

)

2)

3)

4)

5)

6)

In order to reduce the possibility of surficial sloughing, the slopes outside of the new retaining wall
structure must be kept well vegetated at all times. The factor of safety of a slope will increase slightly
as vegetation is maintained on the slope surface to protect the subgrade soil from weathering.

The native soil could be susceptible to erosion. Surface drainage and roof water must be discharged
on the eround surface and kept away from the developed slope and the new retaining structure. No
water is permitted to discharge below grade as that could cause erosion and potential slope failure.

All underground services should be installed to the highest standards to minimize the risk of seepage
infiltration into the slope area due to leaking water.

No fill or excavated material may be placed at the top of the slope with the exception of any designed
retaining wall.

Automatic sprinkler system, ornamental fountains, other water retaining structure are prohibited.

The finished site grade should be properly sloped to direct all surface water from the house and
sloped areas. A minimum grade slope of 3% is advised at this site.

4632 - 62 Street, Red Deer, Alberta T4AN 6T3 Phone : (4# 3) 343 - 6888 Fax: (403} 341 -4710
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D) Foundation Concrete

A water soluble sulphate concentration test were completed on one soil samples randomly collected
from a selected borehole locations indicated a water soluble concentration of 0.046%. In accordance
with current CSA standards, the degree of sulphate exposure may be considered negligible and the use
of sulphate resistant hydraulic cement is not required for concrete in contact with local soil. It is
advisable water soluble sulphate concentration tests should be completed on any imported fill to verify
the sulphate resistant requirements for concrete elements in contact with fill material.

Concrete element exposed to de-icing salts or other substances containing chlorides should be designed
in accordance with an exposed concrete classification pertaining to concrete exposed to chloride attack.
As well, subsurface concrete could be subject in seasonal saturated conditions. Air-entrainment should
be incorporated into any concrete elements that are exposed to freeze-thaw to enhance its durability. In
accordance with Clause 4.1.1.1 of CSA A23.1-19, where more than one exposure condition applies to
concrete elements, the concrete shall be designed to meet the highest specified 28 day compressive
strength, the lowest water-to-cementing materials ratio, the highest range in air content, and the most
stringent cement type requirement.

E) Construction Monitoring

The engineering design recommendations presented in this report are based on the assumption that an
adequate level of inspection will be provided during construction and that all construction will be carried
out by a qualified contractor experienced in construction.

e for pile construction - verification of the penetration resistance along the pile shaft
and documentation of the install and configuration of each pile
by our representative.

4632 - 62 Street, Red Deer, Alberta T4N 673 Phone : (403) 343 - 6888 Fax: (403) 341-4710
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Closure

This report is based on the findings at the borehole locations. Should conditions encountered during
construction appear to be different from those shown by the test holes, this office should be notified
immediately so that we may reassess our recommendations on the basis of the new findings.
Recommendations presented herein may not be valid if an adequate level of inspection is not provided
during construction or if relevant building code requirements are not met.

Soil conditions, by their nature, can be highly variable across a construction site. The placement of fill
during and prior to construction activities on a site can contribute to variable near surface soil
conditions. A contingency should be included in the construction budget to allow for the possibility of
variations in soil conditions, which may result in modification of the design, and / or changes in
construction procedures.

This report has been prepared for the exclusive use of —nd their
agents, for specific application to the development at 101 Bircheliff Road, Summer Village of
Bircheliff, Alberta. Any use that a third party makes of this report, or any reliance or decisions based
on this report, are the sole responsibility of those parties. It has been prepared in accordance with
generally accepted soil and foundation engineering practices. No other warranty is made, either
expressed or implied.

Sincerely,
Smith Dow and Associates Ltd. (Red Deer)

/’/’>K,Z7‘g /< N w~7

Philip Kwong (P.Eng)

4632 - 62 Street, Red Deer, Alberta T4N 6T3 Phone: (4& 343 - 6888 Fax: (403) 341 - 471
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PLAN SHOWING CROSS SECTIONS
Civic Address: 101 Birchcliff Road,
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PLAN SHOWING CROSS SECTION #1
Civic Addeess: 101 Birchciff Road,
Summer Village of Birchoilf, Alberta
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PLAN SHOWING CROSS SECTION #2
Cavic: Address: 101 Barchci Road,

Summes Village of Birchclll, Alberta
Legal Descripiion: Lot 34, Block 2, Plan 5020413
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101 Birchcliff Road
Summer Village of Birchcliff, AB
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101 Birchcliff Road
Summer Village of Birchcliff, AB
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101 Birchcliff Road
Summer Village of Birchcliff, AB
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101 Birchcliff Road
Summer Village of Birchcliff, AB
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101 Birchcliff Road
Summer Village of Birchcliff, AB
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(Proposed Modified Slope)

| Existing Dwelling

s, A

20 30 40 50

Distance

Page 42 of 58



Elevation

Drain Rock
i

12 —|

10 —

| P:‘oposed""-._ﬂ
Retaining *
Wall

Property
Boundary

4L

Monitoring
Well #1
[
i
Existing
Slope
Crest

101 Birchcliff Road
Summer Village of Birchcliff, AB
Cross Section #1
(Proposed Modified Slope and
Simulated High Groundwater)

C-1

Existing Dwelling

Distance

40

Page 43 of 58



Elevation

101 Birchcliff Road
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&= SMITH DOW & ASSOCIATES LTD.
—=_"-—' ------- Engineering Consultants-------
- Project: 101 Birchcliff Road
SV of Birchcliff, Alberta
DWN HB~ |CKD MK DATE October 13, 2021 |FILE # HOLE
STRENGTH | 4 [pATUM Depth
MOISTURE o |GROUND ELEV- 6 L_I'J
NV {1o] N —— X g TEST DATA s
| A | 100 200 300 400 500 CLASSIFICATION » &
| o] 10 20 30 40 50 |5
X|o 10 20 30 40 50 60 70 80 90 100 8|2
Topsoil./Silt roots to rootlets, black/tan, humus 100 1
» Clayey Silt  tan, silty, low to non-plastic EE X 2
2 Till coal fragments, low plastic, stiff E 3
Clay Till pebbles, white mineral specks : 4
5 ’!" low plastic, olive/tan *g 5 |
)‘a . stiff, white mineral traces : N=16 X 6
4 pebbles X 7
\ tan, low plastic § 8
ol ° N rust stains : 9
10 3 stiff to very stiff é 10|
g + ) Al coal specks : N=17 X 1
\ . [ \ grey siltstone traces 12
¥ ’ X sand lenses/laminations, weathered 13
‘ N Sandstone / sandstone, dense, laminated § 14
15 ) \ Siltstone golden brown, brittle § 15 |
¥ : “),‘( coal traces E N=81 X|*
( . very dense, dry — 17
‘ sandstone E 18
p l laminated E 19
20 l very dense E 20 |
p X olive/tan — N=85 X[
r slightly brittle — 22
golden brown _§ 23
\\ ,‘ laminated E 24
25 Ny ;’ water, very dense E 25 |
X Clayey Silt  rust stains, carbonates N=76 X 26
? Till coal traces, low to non-plastic 27
dense to very dense, grey streaks 28
J wet, water, rust specks & 29
30 olive, compact to medium dense : 30
FILL gcmv TILL Q - Unconfirmed Strength, kN/m2 Tubel /
TOPSOIL PEAT COAL d - Dry Unit Weight, KN/m3 Penetrometer| X
23| GRAVEL A [WATER S - Sulphate Concentration, % No Recovery
= SILTSTONH <<€|LIMITS N - Penetration Resistance, blows
TEST HOLE LOG AND LAB DATA DWG # 2
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= SMITH DOW & ASSOCIATES LTD.
- = . .
I Engineering Consultants------- . _ _
-— Project: 101 Birchcliff Road
SV of Birchcliff, Alberta
DWN HB JCKD MK DATE October 13, 2021 |FILE # HOLE 1b
STRENGTH | A IpATUM Depth
-
ISINI=y (TN (o) PR— X o TEST DATA S
<
_A_ 100 200 300 400 500 CLASSIFICATION 5 (2}
B 10 20 30 40 50 mE
X|o 10 20 30 40 50 60 70 80 90 100 318
)i( o -9 Clayey Silt  coal specks gig : N=16 X 31
. Till sandy with siltstone fragments s 32
| § water, olive brown EE' X 3
RS X
\ wet, sandy PO 34
35 1 b sandstone traces 5 35
Vi medium dense R 36
. PN 12
sandstone layers, grey olive o 37
1 water EE 38
| clayey silt, rusting S 39
40 \ / Sandstone / some laminations, coal traces — w [ B
X / Siltstone light olive, very dense — N=25 X 41
J slightly weathered 42
End of Hole w |
(Standpipe 1n) 44
s s |
15
46
47
48
16
49
50 50
51
17
52
53
54
55 55
| 18
56
57
58
59
60 60 | 19
FILL CLAY TILL Q - Unconfirmed Strength, kN/m2 Tubel /
TOPSOIL PEAT COAL d - Dry Unit Weight, KN/m3 Penetrometer| X
i >3|GRAVEL A |WATER S - Sulphate Concentration, % No Recovery-
([Isi E=siLTsTond  [<<[LmiTS N - Penetration Resistance, blows
TEST HOLE LOG AND LAB DATA DWG # 3
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SMITH DOW & ASSOCIATES LTD.

Project:

(D,

101 Birchcliff Road
SV of Birchcliff, Alberta

DWN

HB CKD MK

DATE

October 13, 2021 FILE #

HOLE

2

STRENGTH

MOISTURE

PENETRATION---eamemmmmmemmeee e

DATUM

GROUND ELEV-

Depth

X

|o |»

100 200 300 400
10 20 30 40
0 10" 20 30 40 50 60 70 80 90

500
50
100

CLASSIFICATION

TEST DATA

SYMBOL
SAMPLE

feet

meters

r

Topsoil

125mm black, humus, roots

I

Clayey Silt

Till

:

low to non-plastic, rootlets, silty
rust and coal specks

clayey, low plastic, stiff

SRR,
1 2etete e et e et tel
SO
SO,
SRR,

Clay Till

10(

15

tan to brown

stiff, low plastic, stiff

white mineral deposits

clayey, rusting, medium to low plastic
olive/brown, stones

coal & bedrock fragments, stones
firm to stiff, rust stains

low plastic

XK SRR,
SR,
0ot Y e T et 2 20 2 0 e Yo b e b e e da de el

SRR KL AR

reeTelele

N=11

Savaese e,

Pate%e e 0 020065 % %

SO
Potetes%e st e %%

Sandstone /

Siltstone

20

25

- 1—fx

r/—'

30

weathered, golden brown
dense

laminated

dense

golden brown

very dense, rusting
laminated

rusting

very dense to hard
laminations

golden brown

rusting

water, very dense/hard
wet

N=46

N=81

End of Hole
(Standpipe In)

T FrETTFCRRRRERITET (TN

-

23

24

25

26

27

28

29

30

FILL CLAY

TILL

Q - Unconfirmed Strength, kN/m2

Tube

TOPSOIL PEAT

COAL

d - Dry Unit Weight, kN/m3

GRAVEL A

[¢]
00

WATER

S - Sulphate Concentration, %

Penetrometer| X
No Recoveryi

SILTSTONE <<

LIMITS

N - Penetration Resistance, blows

EST HOLE LOG AND LAB DATA

DWG # 4
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Smith Dow & Associates Ltd. Client I
4632-62Street Project # 101 Birchcliff Road
Red Deer, Alberta Date 26-Oct-21
Phone 403-343-6888 . . .
Fax 403-341-4710 Location Summer Village of Birchcliff, AB
. Depth e earo . o . .
Location (meters) Liquid Limit | Plastic Limit |Plasticity Index| Flow Index
Hole 2 2.1 36.3 16.7 19.6 8.5
. Depth . . . o e
Location (meters) Inherent Swelling Capacity Soil Classification
Hole 2 2.1 Medium Swell CI
Inorganic clay, sandy clay,silty
of medium plasticity
o 60
a 50 L —
2 40 CH | |ATine
5 20 CI MH &|OM
- 10 CL e
o 0 CL-ML ML &|OL
0 10 20 30 40 50 6 0 70 8 0 9 0 100
LIQUID LIMIT

ATTERBERG LIMIT TEST - ASTM D4318
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