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REDUCER

EXISTING WATERMAIN & VALVE

24/ /AL | G R e e N (B AT | EROEWAT 00 PV PROPOSED WATERMAIN & VALVE
NOTES / PROP_WAT 300 PVC PROPOSED WATERMAIN REPLACEMENT
- e VIA PIPE BURSTING
1. ALL PIPE SIZES ARE IN MILLIMETERS AND ALL DIMENSIONS AND ELEVATIONS IN —FXA AN 200 PVC @  EXISTING SANITARY SEWER & 5A MH
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12.

13.

14.

15.
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17.
18.

19.

20.
21.

22.

23.

METRES. SURVEY NOTES: NAD 83 (CSRS EPOCH 2002.0) UTM ZONE 11. BEARINGS
ARE GRID, DERIVED FROM GNSS OBSERVATIONS. COMBINED SCALE FACTOR: 0.999401.
DISTANCES ARE METRES AND BETWEEN IRON POSTS UNLESS SHOWN OTHERWISE.
REFERENCE FRAME HAS BEEN COORDINATED THROUGH NATURAL RESOURCES CANADA
PRECISE POINT POSITIONING (PPP).

ALL WATER MAIN PIPE TO BE PVC C900 DR18 PIPE CONFORMING TO CSA B182.2 AND
ASTM D3034, UNLESS NOTED OTHERWISE.

POLYETHYLENE (HDPE) WATER MAIN TO CONFORM TO AWWA C906—99 STANDARD AND
SHALL BE SPECIFICATION PE4710 WITH A DR—11 AND WORKING PRESSURE RATING OF
160 psi.

ALL SANITARY SEWER MAINS TO BE PVC SDR35 PIPE CONFORMING TO CSA B182.2
AND ASTM D3034.

MINIMUM SLOPE FOR THE SANITARY SEWER SERVICE CONNECTION IS 1.00%.

DEPTH OF BURY ON ALL WATER MAINS AND SERVICE LINES SHALL NOT BE LESS THAN
3.30m TO THE TOP OF THE PIPE UNLESS OTHERWISE NOTED.

DEPTH OF BURY ON ALL SANITARY MAINS AND SERVICE LINES SHALL NOT BE LESS
THAN 2.50m TO THE TOP OF THE PIPE UNLESS OTHERWISE NOTED.

MAINTAIN A MINIMUM OF 2.50m SEPARATION DISTANCE BETWEEN THE WATER AND
SANITARY OR STORM MAINS.

ALL PIPE BEDDING TO BE TYPE 2 INSTALLATION.

. CONTRACTOR SHALL CHECK AND VERIFY ALL DIMENSIONS, INVERTS AND ELEVATIONS

AND REPORT ALL ERRORS AND OMISSIONS TO THE ENGINEER.

. CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL NECESSARY APPROVALS FROM

PARKS CANADA AND OTHER RELEVANT JURISDICTIONS PRIOR TO CONSTRUCTION,
INCLUDING EROSION AND SEDIMENT CONTROL.

EROSION AND SEDIMENT CONTROL (ESC) — IT IS THE RESPONSIBILITY OF THE
CONTRACTOR TO ASSURE BEST MANAGEMENT PRACTICES ARE IMPLEMENTED AND
FOLLOWED AND TO ENSURE THEIR EFFECTIVENESS THROUGH THE CONSTRUCTION
PERIOD.

CONTRACTOR TO BE RESPONSIBLE FOR DETERMINING LOCATIONS AND ALIGNMENT OF
ALL EXISTING UTILITIES. THE LOCATIONS OF ALL EXISTING UTILITIES ON THE DRAWING
ARE APPROXIMATE.

CONTRACTOR TO BE RESPONSIBLE TO CONFIRM EXISTING PIPE SIZES PRIOR TO THE
START OF CONSTRUCTION.

CONTRACTOR RESPONSIBLE FOR TEMPORARY WATER AND SANITARY SERVICING FOR
THE DURATION OF CONSTRUCTION, WITH NO DISRUPTIONS IN SERVICE. TEMPORARY
SERVICING MUST BE IN PLACE AND OPERATIONAL PRIOR TO THE START OF
CONSTRUCTION.

EXISTING SERVICE REPLACEMENTS ARE TO BE COMPLETED WITHIN THE MAIN LINE
TRENCH LIMITS, UNLESS OTHERWISE NOTED.

CONTRACTOR IS RESPONSIBLE FOR ALL TRAFFIC CONTROL AND TRAFFIC
ACCOMMODATIONS.

BI—-DIRECTIONAL TRAFFIC TO BE MAINTAINED AT ALL BUSINESSES THROUGHOUT
CONSTRUCTION. TEMPORARY TRAFFIC PROVISIONS TO ACCOMMODATE A 12.2m TOUR
BUS.

THE REQUIRED ROAD STRUCTURE IS TO CONFORM TO THE REQUIREMENTS OF THE CITY
OF CALGARY MAJOR ROAD (<5 MILLION ESAL’S) ASPHALT PAVEMENT STRUCTURE AS
INDICATED ON FIGURE 2 OF THE CURRENT EDITION OF THE CITY OF CALGARY,
STANDARD SPECIFICATIONS FOR ROAD CONSTRUCTION FILE No. 454.1005.009.
CONTRACTOR IS RESPONSIBLE FOR ALL UTILITY LOCATES INCLUDING ALBERTA ONE
CALL PRIOR TO DIGGING.

CONTRACTOR IS RESPONSIBLE FOR ALL SANITARY BYPASS, TO CONFORM TO THE
LATEST EDITION OF THE CITY OF CALGARY SEWER BYPASS PUMPING GUIDELINES (SEE
APPENDIX A OF THE TECHNICAL SPECIFICATIONS) ALL SUBMISSIONS AND REVIEWS
NOTED IN THIS GUIDELINE SHALL BE SUBMITTED TO, AND REVIEWED BY WSP.

THE CONTRACTOR SHOULD ASSESS THE SUITABILITY AND THE ANTICIPATED DIFFICULTY
LEVEL OF THE PROPOSED TRENCHLESS INSTALLATION METHOD BASED ON OVERALL
SITE CONDITIONS, EXPERIENCE IN SIMILAR WORK CONDITIONS, AND SUBSURFACE
INFORMATION AVAILABLE FROM THE BOREHOLES PROVIDED IN THE GEOTECH REPORT
PROVIDED BY WSP, SEPTEMBER 4, 2019.

AS BOREHOLES ARE A LOCALIZED REPRESENTATION OF THE TOTAL STUDY AREA,
SUBSURFACE CONDITIONS MAY VARY BETWEEN AND/OR BEYOND THE BOREHOLE
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ALL PIPE SIZES ARE IN MILLIMETERS AND ALL DIMENSIONS AND ELEVATIONS IN METRES. SURVEY NOTES:
NAD 83 (CSRS EPOCH 2002.0) UTM ZONE 11. BEARINGS ARE GRID, DERIVED FROM GNSS OBSERVATIONS.
COMBINED SCALE FACTOR: 0.999401. DISTANCES ARE METRES AND BETWEEN IRON POSTS UNLESS SHOWN
OTHERWISE. REFERENCE FRAME HAS BEEN COORDINATED THROUGH NATURAL RESOURCES CANADA PRECISE
POINT POSITIONING (PPP).

ALL WATER MAIN PIPE TO BE PVC C900 DR18 PIPE CONFORMING TO CSA B182.2 AND ASTM D3034, UNLESS
NOTED OTHERWISE.

POLYETHYLENE (HDPE) WATER MAIN TO CONFORM TO AWWA C906—99 STANDARD AND SHALL BE
SPECIFICATION PE4710 WITH A DR—11 AND WORKING PRESSURE RATING OF 160 psi.

ALL SANITARY SEWER MAINS TO BE PVC SDR35 PIPE CONFORMING TO CSA B182.2 AND ASTM D3034.
MINIMUM SLOPE FOR THE SANITARY SEWER SERVICE CONNECTION IS 1.00%.

DEPTH OF BURY ON ALL WATER MAINS AND SERVICE LINES SHALL NOT BE LESS THAN 3.30m TO THE TOP
OF THE PIPE UNLESS OTHERWISE NOTED.

DEPTH OF BURY ON ALL SANITARY MAINS AND SERVICE LINES SHALL NOT BE LESS THAN 2.50m TO THE
TOP OF THE PIPE UNLESS OTHERWISE NOTED.

mﬁ:“;AIN A MINIMUM OF 2.50m SEPARATION DISTANCE BETWEEN THE WATER AND SANITARY OR STORM
ALL PIPE BEDDING TO BE TYPE 2 INSTALLATION.

. CONTRACTOR SHALL CHECK AND VERIFY ALL DIMENSIONS, INVERTS AND ELEVATIONS AND REPORT ALL
ERRORS AND OMISSIONS TO THE ENGINEER.

. CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL NECESSARY APPROVALS FROM PARKS CANADA AND

OTHER RELEVANT JURISDICTIONS PRIOR TO CONSTRUCTION, INCLUDING EROSION AND SEDIMENT CONTROL.

. EROSION AND SEDIMENT CONTROL (ESC) — IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO ASSURE
BEST MANAGEMENT PRACTICES ARE IMPLEMENTED AND FOLLOWED AND TO ENSURE THEIR EFFECTIVENESS
THROUGH THE CONSTRUCTION PERIOD.

. CONTRACTOR TO BE RESPONSIBLE FOR DETERMINING LOCATIONS AND ALIGNMENT OF ALL EXISTING UTILITIES.
THE LOCATIONS OF ALL EXISTING UTILITES ON THE DRAWING ARE APPROXIMATE.

. CONTRACTOR TO BE RESPONSIBLE TO CONFIRM EXISTING PIPE SIZES PRIOR TO THE START OF
CONSTRUCTION.

. CONTRACTOR RESPONSIBLE FOR TEMPORARY WATER AND SANITARY SERVICING FOR THE DURATION OF
CONSTRUCTION, WITH NO DISRUPTIONS IN SERVICE. TEMPORARY SERVICING MUST BE IN PLACE AND
OPERATIONAL PRIOR TO THE START OF CONSTRUCTION.

. EXISTING SERVICE REPLACEMENTS ARE TO BE COMPLETED WITHIN THE MAIN LINE TRENCH LIMITS, UNLESS
OTHERWISE NOTED.

. CONTRACTOR IS RESPONSIBLE FOR ALL TRAFFIC CONTROL AND TRAFFIC ACCOMMODATIONS.

. BI-DIRECTIONAL TRAFFIC TO BE MAINTAINED AT ALL BUSINESSES THROUGHOUT CONSTRUCTION. TEMPORARY
TRAFFIC PROVISIONS TO ACCOMMODATE A 12.2m TOUR BUS.

. THE REQUIRED ROAD STRUCTURE IS TO CONFORM TO THE REQUIREMENTS OF THE CITY OF CALGARY MAJOR
ROAD (<5 MILLION ESAL'S) ASPHALT PAVEMENT STRUCTURE AS INDICATED ON FIGURE 2 OF THE CURRENT
EgT‘%\lOSOSOgHE CITY OF CALGARY, STANDARD SPECIFICATIONS FOR ROAD CONSTRUCTION FILE No.

. CONTRACTOR IS RESPONSIBLE FOR ALL UTILITY LOCATES INCLUDING ALBERTA ONE CALL PRIOR TO DIGGING.
. CONTRACTOR IS RESPONSIBLE FOR ALL SANITARY BYPASS, TO CONFORM TO THE LATEST EDITION OF THE
CITY OF CALGARY SEWER BYPASS PUMPING GUIDELINES (SEE APPENDIX A OF THE TECHNICAL
SPECIFICATIONS) ALL SUBMISSIONS AND REVIEWS NOTED IN THIS GUIDELINE SHALL BE SUBMITTED TO, AND
REVIEWED BY WSP.

. THE CONTRACTOR SHOULD ASSESS THE SUITABILITY AND THE ANTICIPATED DIFFICULTY LEVEL OF THE
PROPOSED TRENCHLESS INSTALLATION METHOD BASED ON OVERALL SITE CONDITIONS, EXPERIENCE IN
SIMILAR WORK CONDITIONS, AND SUBSURFACE INFORMATION AVAILABLE FROM THE BOREHOLES PROVIDED IN
THE GEOTECH REPORT PROVIDED BY WSP, SEPTEMBER 4, 2019.

. AS BOREHOLES ARE A LOCALIZED REPRESENTATION OF THE TOTAL STUDY AREA, SUBSURFACE CONDITIONS
MAY VARY BETWEEN AND/OR BEYOND THE BOREHOLE LOCATIONS. IF CONDITIONS ENCOUNTERED AT THE
SITE VARY SIGNIFICANTLY FROM THAT REPORTED IN THE GEOTECH REPORT, WSP SHOULD BE NOTIFIED
IMMEDIATELY SO THAT OUR INTERPRETATION AND RECOMMENDATIONS CAN BE REVIEWED AND REVISED IF
NECESSARY.

. ALL PROPOSED SENDING AND RECEIVING PITS ARE SHOWN AS APPROXIMATE. THE CONTRACTOR IS TO
OBTAIN APPROVAL OF PIT SIZE AND LOCATION FROM THE DEPARTMENT REPRESENTATIVE BEFORE STARTING
CONSTRUCTION.
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. CONTRACTOR TO BE RESPONSIBLE FOR DETERMINING LOCATIONS AND ALIGNMENT OF ALL EXISTING UTILITIES. THE LOCATIONS
OF ALL EXISTING UTILITES ON THE DRAWING ARE APPROXIMATE.

. CONTRACTOR TO BE RESPONSIBLE TO CONFIRM EXISTING PIPE SIZES PRIOR TO THE START OF CONSTRUCTION.

. CONTRACTOR RESPONSIBLE FOR TEMPORARY WATER AND SANITARY SERVICING FOR THE DURATION OF CONSTRUCTION, WITH
NO DISRUPTIONS IN SERVICE. TEMPORARY SERVICING MUST BE IN PLACE AND OPERATIONAL PRIOR TO THE START OF
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| CONSTRUCTION. Surveyed by/Arpenté par Drawn by/Dessiné par Date/Date
16. EXISTING SERVICE REPLACEMENTS ARE TO BE COMPLETED WITHIN THE MAIN LINE TRENCH LIMITS, UNLESS OTHERWISE NOTED. WSP
\ 17. CONTRACTOR IS RESPONSIBLE FOR ALL TRAFFIC CONTROL AND TRAFFIC ACCOMMODATIONS. GEOMATICS PVD 2019AUGO7

18. BI-DIRECTIONAL TRAFFIC TO BE MAINTAINED AT ALL BUSINESSES THROUGHOUT CONSTRUCTION. TEMPORARY TRAFFIC - " n
PROVISIONS TO ACCOMMODATE A 12.2m TOUR BUS. Designed by/Concept par Reviewed by/Revisé par Scale/Echelle

19. THE REQUIRED ROAD STRUCTURE IS TO CONFORM TO THE REQUIREMENTS OF THE CITY OF CALGARY MAJOR ROAD (<5 cc SC/JW 1:1250
/ MILLION ESAL’'S) ASPHALT PAVEMENT STRUCTURE AS INDICATED ON FIGURE 2 OF THE CURRENT EDITION OF THE CITY OF

CALGARY, STANDARD SPECIFICATIONS FOR ROAD CONSTRUCTION FILE No. 454.1005.009. PWGSC Project Manager/Administrateur de Projets TPSGC
20. CONTRACTOR IS RESPONSIBLE FOR ALL UTILITY LOCATES INCLUDING ALBERTA ONE CALL PRIOR TO DIGGING.
21. CONTRACTOR IS RESPONSIBLE FOR ALL SANITARY BYPASS, TO CONFORM TO THE LATEST EDITION OF THE CITY OF CALGARY KD

SEWER BYPASS PUMPING GUIDELINES (SEE APPENDIX A OF THE TECHNICAL SPECIFICATIONS) ALL SUBMISSIONS AND REVIEWS

- Ex SAA/

; NOTED IN THIS GUIDELINE SHALL BE SUBMITTED TO AND REVIEWED BY WSP. Client Acceptance/Acceptation du client] Approved by/Approuvé par

/ 22. THE CONTRACTOR SHOULD ASSESS THE SUITABILITY AND THE ANTICIPATED DIFFICULTY LEVEL OF THE PROPOSED TRENCHLESS
INSTALLATION METHOD BASED ON OVERALL SITE CONDITIONS, EXPERIENCE IN SIMILAR WORK CONDITIONS, AND SUBSURFACE

X INFORMATION AVAILABLE FROM THE BOREHOLES PROVIDED IN THE GEOTECH REPORT PROVIDED BY WSP, SEPTEMBER 4, 2019.

y 23. AS BOREHOLES ARE A LOCALIZED REPRESENTATION OF THE TOTAL STUDY AREA, SUBSURFACE CONDITIONS MAY VARY Rark Reowonaibic Officer/Acent Fetonantle VY Y VA

BETWEEN AND/OR BEYOND THE BOREHOLE LOCATIONS. IF CONDITIONS ENCOUNTERED AT THE SITE VARY SIGNIFICANTLY FROM

THAT REPORTED IN THE GEOTECH REPORT, WSP SHOULD BE NOTIFIED IMMEDIATELY SO THAT OUR INTERPRETATION AND Project No./No. du projet Asset No./No. du-—bien Sheet No./

RECOMMENDATIONS CAN BE REVIEWED AND REVISED IF NECESSARY. No. de la feuille
24. ALL PROPOSED SENDING AND RECEIVING PITS ARE SHOWN AS APPROXIMATE. THE CONTRACTOR IS TO OBTAIN APPROVAL OF 181-13597-14 -

PIT SIZE AND LOCATION FROM THE DEPARTMENT REPRESENTATIVE BEFORE STARTING CONSTRUCTION. 5
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1. THE REQUIRED ROAD STRUCTURE IS TO CONFORM TO THE REQUIREMENTS OF
THE CITY OF CALGARY MAJOR ROAD (<5 MILLION ESAL'S) ASPHALT
PAVEMENT STRUCTURE AS INDICATED ON FIGURE 2 OF THE CURRENT EDITION
OF THE CITY OF CALGARY, STANDARD SPECIFICATIONS FOR ROAD
CONSTRUCTION FILE No. 454.1005.009.

2. THE CONTRACTOR SHOULD ASSESS THE SUITABILITY AND THE ANTICIPATED
DIFFICULTY LEVEL OF THE PROPOSED TRENCHLESS INSTALLATION METHOD
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BHO5  c/w BOREHOLE NUMBER & ELEVATION
1582.80  SEE DWG No. C403 & C404 FOR BOREHOLE LOGS

NOTES:

1. THE REQUIRED ROAD STRUCTURE IS TO CONFORM TO THE REQUIREMENTS OF
THE CITY OF CALGARY MAJOR ROAD (<5 MILLION ESAL'S) ASPHALT
PAVEMENT STRUCTURE AS INDICATED ON FIGURE 2 OF THE CURRENT EDITION
OF THE CITY OF CALGARY, STANDARD SPECIFICATIONS FOR ROAD
CONSTRUCTION FILE No. 454.1005.009.

2. THE CONTRACTOR SHOULD ASSESS THE SUITABILITY AND THE ANTICIPATED
DIFFICULTY LEVEL OF THE PROPOSED TRENCHLESS INSTALLATION METHOD
BASED ON OVERALL SITE CONDITIONS, EXPERIENCE IN SIMILAR WORK
CONDITIONS, AND SUBSURFACE INFORMATION AVAILABLE FROM THE
BOREHOLES PROVIDED IN THE GEOTECHNICAL REPORT PROVIDED BY WSP,
SEPTEMBER 04, 2019.

3. AS BOREHOLES ARE A LOCALIZED REPRESENTATION OF THE TOTAL STUDY
AREA, SUBSURFACE CONDITIONS MAY VARY BETWEEN AND/OR BEYOND THE
BOREHOLE LOCATIONS. IF CONDITIONS ENCOUNTERED AT THE SITE VARY
SIGNIFICANTLY FROM THAT REPORTED IN THE GEOTECHNICAL REPORT, WSP
SHOULD BE NOTIFIED IMMEDIATELY SO THAT OUR INTERPRETATION AND
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AND TAPE—WRAPPED WITH PETROLEUM TAPE AS PER AWWA STANDARD C217. S DONGRETE SHALL BE SULFATE RESISTANT, 20 WPa @ 28 DAVE, o CONCRETE. Consultant’s Name Eng. Stamp

10. ALL HYDRANTS SHALL BE CLOW BRIGADIER MCAVITY (CLOW BRIGADIER M—SERIES) OR CANADA VALVE CENTURY, NO OTHER EQUALS WILL Nom de I'expert—conseil Sceau de lingénieur
BE ACCEPTED BY THE TOWN OF BANFF.

11. ALL HYDRANTS SHALL INCLUDE ONE 100mm DIA "STORTZ" PUMPER CONNECTION AND TWO 65mm THREADED HOSE CONNECTIONS.

12. THREADED HOSE CONNECTIONS SHALL BE 4 T.P.l. CONFORMING TO THE ALBERTA MUTUAL AID (AMA) THREAD STANDARD.

CATHODIC PROTECTION DETAIL HYDRANT DETAIL TYPICAL CURB AND GUTTER DETAILS WSP Canada Group Limited

WWW.WSp.com

N.T.S. 729 10 Street, Suite 203
NTS N.T.S. \ \ \ ) Canmore, AB, Canada T1W 2A3
:403.678.3500 | f:403.678.3501

I*I Public Works and Travaux publics et
Government Services Services gouvernementaux
Canada Canada
SOLID MANHOLE FRAME & COVER TABLE 1 ; : ; : o
O e — Client Services Team Le Client Entretient I'Equipe
HES RIPRAP SPECIFICATIONS Southern Alberta Alberta Méridional
8|8 Operations Branch Branche d'Opérations
— COLLARS - 0% LARGER THAN 300
AS REQURED =y = oo NoE> | nyg=200 | 20-50% LARGER THAN 200 i
J— SLAB TOP SMALLER 50—80% LARGER THAN 175
BN 100% LARGER THAN 125 al l a a
. T CULVERT SIZES 300 | 0% LARGER THAN 450 T
|/ | \ | GREATER THAN |B50= 20-50% LARGER THAN 350 BEVELLED END Client /client
/ , 7008 450mm UP TO | CLASS | | 50—-80% LARGER THAN 300 :
1000mm 100% LARGER THAN 200 4 I* Parks Canada L 'Agence Parcs
A A
N RIP_RAP enc Canada
? ( TABLE 2 _f .5D FOR INLETS (MIN 1.0 9 4
| 1\ NON-WOVEN GEOTEXTILES FILTER FABRIC 3.0D FOR OUTLETS K5
SHE West d Ouest et Nord
SPECIFICATIONS /44.:’,;? estern an uest e or
v«..w:-w..rgs.mi bhdobosilatabbed L bilnindal oL Northern Region du Canada
— GRAB STRENGTH 650 N N

ELONGATION (FAILURE)| 50% _/
PUNCTURE STRENGTH | 275 N E NoTES 7 & B e CRANULAR E— .

L J —] \_ BURST STRENGTH 2.1 MPa FOR ‘T PIPE SLOPE TO MATCH THE 300mm MIN Project title/Titre du projet
TRAPEXOIDAL TEAR | 250 N INTERSECTIONS SLOPE SPEGIFED ON THE DEPTH

12200 RIP RAP APRON GRADING PLAN

SECTION A-A ] SECTION A-A PHASE 2 — 2018 WATER

4 RIP RAP IS TO BE SIZED AS SHOWN IN TABLE 1. RIP RAP IS TO BE HAND PLACED TO PROVIDE

PRECAST
A SOLID, NON—SEGREGATED, INTERLOCKING MAT. THE RIP RAP MATERIAL IS TO BE COMPRISED OF NTS
CSQEEEE\ DURABLE ANGULAR ROCK. FILTER FABRIC, AS DETAILED IN TABLE 2, SHALL BE PLACED UNDER ALL w & S IE W IE IR U P G IR A IE S

RIP RAP AREAS WITH A MINIMUM OF 300mm OVERLAP AT ALL FABRIC SEAMS. NTS

NOTES: BACKFILL TO BE PLACED IN LAYERS NOT EXCEEDING
1. PRECAST RINGS, SLAB TOP, AND BARRELS TO MEET CURRENT — S PLACE AND COMPACT BACKFILL IN SIMULTANEOUS LIFTS NOT EXCEEDING 150mm WHEN COMPACTED. 0.15m AND COMPACTED AT O TO 2% OF OPTIMUM MOISTURE CONTENT »

AS.TM. CA78 STANDARDS. COMPACT TO MINIMUM OF 98% OF STANDARD PROCTOR DENSITY AT O TO 2% OF OPTIMUM MOISTURE CONTENT. WTH PNEUMATIC OR OTHER MECHANICAL TAMPING EQUIPMENT. )
2. POURED IN PLACE CONCRETE TO BE 27.6 MPa IN 28 DAYS PLACE FILL SUCH THAT THE LEVEL ON THE SIDE OF THE CULVERT DOES NOT EXCEED ALL CORRUGATIONS TO BE FILLED — NO VOIDS.
3. SAFETY STEPS TO BE PLACED AT 400 MAX. DISTANCE. THE LEVEL ON THE OTHER SIDE OF THE CULVERT BY MORE THAN 300mm. LIMIT OF CULVERT
4. ALL JOINTS TO BE SET IN MORTAR. HAND PLACED Elz SELECTED GRANULAR FILL AS Drawing title/Titre du dessi
5. CHANNELING AND BENCHING TO BE FINISHED TO — PLACE AND COMPACT FILL OVER THE PIPE BY MOVING EQUIPMENT PERPENDICULAR TO THE RIP RAP INFLUENCE AREA NS APPROVED BY ENGINEER rawing title/Titre du dessin

TROWEL SMOOTHNESS. |/ \ | LONGITUDINAL AXIS OF THE PIPE. OBTAIN THE ENGINEER'S APPROVAL BEFORE USING © D
6. CONCRETE BASE TO BE PLACED ON COMPACTED GRANULAR EQUIPMENT ABOVE OR ADJACENT TO THE CULVERT. COMPACT THE 300mm LAYER ABOVE THE LS

MATERIAL OR UNDISTURBED NATIVE MATERIAL. PIPE WITHOUT VIBRATION. - 7

] IF MANFACTURORS SPECIFCATIONS CONTRADICT THIS NOTE, THE MORE STRINGENT OF THE TWO e = —\ - -
T o ° 5 ‘ DETAILS (TYPICAL
) ALL FIELD CONNECTIONS 6 ALL BEDDING AND PLACEMENT OF THE OUTFALL SHALL BE DONE IN ACCORDANCE WITH THE G5 > S L-SLOPE: MAX. 1:1 IN ROCK
TO BE CORED AND PIPE — MANUFACTURERS SPECIFICATION. | 2D |\e MAX. 3:1 IN GRANULAR MATERIAL
TO HAVE GASKET FITTED 7 WHEN THE OUTLET END OF THE PIPE FORMS A °T' INTERSECTION WITH A DITCH, WHERE THE ANGLE OF INTERSECTION IS GREATER THAN ’ ' PLACE AND COMPACT IN 0.15m
ON OUTSIDE OF PIPE 45", THE BOTTOM OF THE DITCH AS WELL AS THE SLOPE OPPOSITE THE PIPE SHALL BE AMOURED WITH RIP RAP (UNLESS THE DITCH LAYERS EQUIPMENT RUNNING g“;ng°T£§K'-A'°ZD°"mg§A;ﬁDgg°
—\ /\ IS FORMED IN BEDROCK). THE RIP RAP ON THE SLOPE SHALL BE PLACED UP TO THE ELEVATION OF THE PIPE'S CROWN. THE DITCH PARALLEL TO THE PIPE 1 oraoe
| BOTTOM SHALL BE WIDENED TO A MINIMUM DISTANCE OF 3.0D FROM THE END OF THE PIPE TO ACCOMODATE THE RIP RAP AT THE END SECTION B-B
| OF THE PIPE (UNLESS THE DITCH IS FORMED IN BEDROCK).
. 10 & WHEN THE INLET END OF THE PIPE FORMS A ‘T INTERSECTION WTH A DITOH, WHERE = JETER ASSEUELY WAID PLACE APPROVED GRAVEL BEPOING U T0 A HOUHT
WDENED TO 1.5D (MIN 1.0m) TO ACCOMODATE THE RIP RAP AT THE END OF THE PIPE. OR OTHER MECHANICAL TAMPING EQUIPMENT. COMPACTION EQUIPMENT NOT Wsp
EXCEEDING 4000 Kg. MUST BE USED WITHIN 1.0 m OF THE CULVERT. PVD 2019AUG07
GEOMATICS
Designed by/Concept par Reviewed by/Revisé par Scale/Echelle
STEP DETAIL SECTION C.C cc SC/JW AS SHOWN
PWGSC Project Manager/Administrateur de Projets TPSGC
NTS
UNDISTURBED SOIL OR GRANULAR KD
MATERIAL COMPACTED TO 95% S.P.D. Client Acceptance/Acceptation du client] Approved by/Approuvé par
NTS NTS Park Responsible Officer/Agent Responsable PWGSC Project Manager/Administrateur de Projets TPSGC
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WIDTH VARIES

| 2.00 |

2% BRUSH FINISH
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NOTES:

— CROSSFALL ON WALK PORTION NOT TO EXCEED 2%

NOTE : 100 MIN. DEPTH GRAVEL LEVELING COURSE
REQUIRED UNDERNEATH ALL SEPARATE SIDEWALKS

STANDARD SEPARATE SIDEWALK DETAIL

DOWEL TO BE INSERTED
EVERY 600mm

DOWELS TO BE 10M
BARS, 300mm LONG
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EX SIDEWALK

N

100mm

DOWEL ALL NEW SIDEWALK
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TYPICAL SECTION
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Last Saved

Depth - ﬁ 55 Elevation
(m) (ft) Description SEis3 (m) (ft)
Flov. 1537.20] = 3 =4 10 20 30 40 50 60 70 80 90  Elev.1537.2n
brown, TOPSOIL {200 mm thick), silt, 1
sandy, gravelly, roots, dry
- BPT 2
loose to compact, brown, SAND , medium ]
grain, some gravel, silty, trace clay, moist G Py a0
536
from 1.5 m - dynamic cone penetration G » 1
testing started and continued at 12 inch |
{300 mm) intervals
7| & ® |
at 2.3 m - 0.074% sulphate based on lab g 035 _|
test
at2.3 m - 13.7% gravel, 46.5% sand & 8
L
39.8% silt/clay based on lab test 5 & . -
8 ]
9 a L
030 _|
at4.3 m - compact i
G
g3z |
é ]
025
from 5.5 m - compact to loose
G
@ & 1
at 6.9 m - water seepage, very dense 520 020 -
at 7.6 m - coarse grained gravel, inferred G [ y
cobbles 4
G 015
. ]
End of borehole at 9.1 m. Borehole dry at l
drilling completion.
10 |
g010 ]
35
526
qo0s5 _J
12
40 ]
. 7 T 5 Plastic Limit (%) Liquid Limit {%)
Good - SPT : 2 in, standard WH : Weight of Hammer Maisture Content (%)
Disturbed ST : Shelby WR : Welght of Rod X Ground Water Leva|
5 2 G Grab Standard Penetration Test | ASTM 01586 00 Shear strength in kPa (Torvane)
NoRecovery [ | cope Harmmer Type: PP Pocket Penetromater Drill Method
saI. oL ™A WITH. STANDARD PENETRATION TEST (compressive strangth in kPa) =
TION ENGINEERING MANUAL 4TH EDITION 2006. X Shear strength in kPa (Uncanfimed) Date Drilled: 26/11/2018
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY @  Shear strength in kPa (Field vana) }
THIS LG S Ti S0LE PROPETY O WS CANADA IC. B Remolded strength in kPa Logged by: PC
ANY w:‘e ﬁcrrnuu'rz'wnfss WRITTEN PERMISSION B Percent Passing # 200 sieve Checked by SB

1 LOG PER PAGE 1/8/18

— ﬁ [ Elevation
C—=|0 D .
Description SElss (m) (i)
= = =~ 10 20 30 40 50 60 70 B0 90  Flev 153880
dark brown, TOPSOIL (150 mm thick)
,Silty, sandy, trace clay, roots, dry
light brown, GRAVEL FILL (road base) 538
, sandy, silty, trace clay, moist P 7
045 _|
very dense, light brown, GRAVEL , and
sand. trace silt, trace clay, dry to moist.
inferred cobbles
from 1.5 m - dynamic cone penetration E
testing started and continued at 12 inch
(300 mm) intervals
at 2.3 m - 0.086% sulphate based on lab oan
test -
at 2.3 m - 55.3% gravel, 41.8% sand & %
2.9% silt/clay based on lab test
extremely weak (i.e. very dense soil like
behaviour), completely weathered, light
grey, SANDSTONE (Bedrock) , dry 1
035 |
End of borehole at 4.6 m due to refusal. 534 _]
Borehole dry at drilling completion.
Piezometer was dry on April 11, 2019
030 )
32 |
025
a0 020 -
015 ]
528 _|
4010 ]

LC: Condition of Sample | Type: Type of Sampler

Plastic Limit (%)

SPT : 2in. standard
ST : Shelby
G | Grab

NoRecovery [ | core

WH : Welght of Hammer

Standard Penetration Test : ASThM D1586

FICATION N ACCDRDANCE WITH THE CANAGIAN
30N ENGINEERING MANUAL 4TH EDITION 2006,

STANDARD PENETRATION TEST

Depth T ﬁ 55 Elevation
(m) (1) Description sle N2 = K {m) (M)
Flov. 1539.6n] .EE = 3 =4 10 20 30 40 50 60 70 80 90 Eev. 153960
dark brown, TOPSOIL (100 mm thick)
,Silty, sandy, trace clay, roots, dry qos0 _|
very dense, light brown, GRAVEL and |
sand, trace silt, frace clay, dry to moist. 1 G o
inferred cobbles 1
G 13 538 ) E
2] 045 ]
. ]
10
G ]
040 ]
536 |
i G »
15
G 1] E
035 ]
G
84 G _k
End of barehole at 6.1 m. Borehole dry at ]
drilling completion. Piezometer was dry 030 |
oh April 11, 2019.
25 532 _|
a_ 025 |
T 20
530 ] 920
10 ]
35
] 015 ]
12 | ]
40
010
|1
: Condition of Sample | Type: Type of Sampler N: Number of Blows Plaslle Link (%) LiquidLimk, ()
Gaood - SPT : 2in. standard WH : Weight of Hammer Moisturs Content (%)
ST . Shelby WR Weight of Rod ¥ Ground Water Leval
Bistured G Grab Standard Penetration Test - ASTM D1586 09 Shear strength in kPa (Torvane)
NoRecovery ] | coRe Harmmisr Type: PP Pockt Penelrameter
SOIL GLASSIFICA TION W ACOORDANCE WITH THE CANADIAN STAMDARD PENETRATION TEST {eampressive strangth in kPaj =
FOUNTA THON ENGINEERING MANLAL 4TH EDITION 2006 X Shear strength in kPa (Uncanfimed) Date Drilled: 211112018
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY @  Shear strength in kPa (Field vans) e
THIE L PROPERTY OF WEF CANADA INC, B Remalded strangth in kPa ™
ND CANNOT BE USED GR DUPLICATED W v P
ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION. W Percenl Passing # 200 sieve 5B

1 LOG PER PAGE 1/8/18

ITECHNICAL PURPOSES ONLY

o 5
EPROPERTY OF WEF CANADA T,
NNGT BIE USED OR DUPLICATED IV

UT EXPRESS WRITTEN PERWSSION.

EEex 3IEw

Maolsture Content (%)
Ground Water Laval

Shear strength in kPa (Torvane)
Pocket Penetrameter
{(compressive streagth in kPa)

Shear strength in KPa (Uncanfined)
Shear strength in kPa (Field vans)

Remolded strength in kPa
Percent Passing # 200 sieve

Ligquid Limit {#)

Bentonite/Grout Plug
Solbid Pipe

SandiPea-Gravel

Drill Method:

ODEX
Date Drilled: 29M11/2018

Logged by:
Checked by:

PC
5B

%

BH18-04

Pg1 of 1
Project No: 181-13597-14
Lat: 51.42880 Long: -116.18812

1 LOG PER PAGE 1/8(18

\ \ \ ) WSP Canada Inc. Lake Louise Utilities Upgrade 18-19 BH18-01
NE0E - §913 320d A N
Coigary NG TR OKE Parks Canada Pg1 of 1
Tal +1 403-257-1813 . i - L, £
Fax +1 403247 114 Lake Louise, AB Project No: 181-13587-14
wies wespgroUp Som Lat: 51.43293 Long: -116.18880
Depth T :: 55 Elevation
(m) (1) Description C|IN|LEB|=8 (m) ()
Elev: 1538 80 = = =< 10 20 30 40 50 60 70 80 00  FElev 1539.8n]
dark brown, TOPSOIL (150 mm thick],
silt, sandy, some gravel, roots, dry /_
; 060
light brown, SAND FILL , medium
\graln, gravelly, some silt, trace clay, dry G »
loose to compact, light brown, SAND ,
medium grain, gravelly, silty, trace clay,
maist
from 1.5 m - dynamic cone penetration 7 G Ld 538 |
2 testing started and continued at 12 inch ] s
(300 mm) intervals 1 & 7
at 2.1 m - some gravel
10
8
at 3.0 m - coarse grained gravel 12 G [ ]
13 040 _}
1| s ® 536
10
13
] G ®
13 035 |
1n| s e
12 -
10 G ® T
End of barehole at 6.1 m. Borehole dry at
1 drilling completion. Piezometer was dry
on April 11, 2019, 030
2%
552 |
POl B
25 ]
T 20
] 020 |
30
10
35
015 ]
528 _§
12 ]
40
1 010
| 1
< Plastic Limit (% Lisuld Limit %) | Bentonfie/Graut Plug
C: Condition of Sample | Type: N: Number of Blows e quaLimt g8l Sold Prpe
Gaod - SPT : 2 in, standard WH : Weight of Hammer Moisturs Content (%) Cutlings
Disturbed [TT111) ST : Sheloy WR : Welght of Rod X Ground Water Level Slotted Pipe
5 2 G Grab Standard Penetration Test : ASTM D1586 09 Shear strength in kPa (Torvane) Sand/Pea-Gravel
NoRecovery [ | core Harmmer Type: PP Pocket Penetramater Drill Method
SO oL ™A wiTH STAMDARD PENETRATION TEST {eompressive strength in kPa) ODEX
TAOIW ENGINEERING MANUAL 4TH EDITION 2006, X Shear strangth in kPa (Uncanfined) Date Drilled: SO/11/2018
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY &  Shear strength in kPa (Fisld vans) | e
TWIS LOG IS THe SOLE FROPENTY OF WS CANADA IC, B Remolded strength in kPa Logged by: PC
ANY me&rrnourz'wms WIRITTEN PERMSSION. B Percent Passing # 200 sieve Checked by: SB
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\ \ \ ) WSP Canada inc. Lake Louise Utilities Upgrade 18-19 BH18-05
WN205 - 8913 32nd Avantis NW
Colgary, AB 38 OKE Parks Canada Pg1 of 1
Tal: +1403.247-1813 . i .
Fax +1405071814 Lake Louise, AB Project No: 181-13597-14
Wi WSO SEm Lat: 51.42839 Long: -116.18167
Depth T ﬁ 55 Elevation
(m)_(ft) Description N |SE(23 (m) _ift)
Flov. 1541.3n} = a =4 10 20 30 40 50 B0 70 80 90  [Elev. 154130
ASPHALT (100 mm thick)
light brown, GRAVEL FILL (road base) foss |
, sandy, silty, trace clay, moist
brown, GRAVEL FILL (sub base) , G &
\sandy‘ some silt, trace clay, moist -
very dense, brown, GRAVEL , and
sand, trace silt, trace clay, moist, 41| s °
inferred cobbles
from 1.5 m - dynamic cone penetration 81 o050 _J
testing started and continued at 12 inch a5 | & °
(300 mm) intervals 50 for|
at 2.3 m - 0.064% sulphate based on lab 150
test FAL
at 2.3 m - 49.7% gravel, 43.8% sand & 125
6.6% siltclay based on lab test mm | © et a0 |
045 |
e} L ]
G
o4 |
& ° 536
G | ]
End of borehole at 6.1 m. Borehele dry at 1
drilling completion. Piezometer was dry 2
on April 11, 2019. 035
554
25 )
8
30
7 20 d
552 ]
qo2s _J
10
35 ]
I
12
40 _J
015
| 1 1
c.c t s astie Limdl (%) sy | Bentonite/Grout Plg
7 i Type: Type of Sampler N: Number of Bl Plastic Limi (34} Lisguild Limit (%) e L
Good ([N SPT: 2 in. standard WH : Welght of Hammer Maisture Content (%) Cuttings
Disturbed [TTTT1) ST : Sheiby WR : Welght of Rod ¥ Ground Water Level Siotted Pips
= G Grab Standard Penetration Test | ASTMWM D586 0Q  =Shear strength in kP& (Torvane] Sand/Pea-Gravel
NoRecovery [ | core Hammer Type: PP Pocket Penetrameter Dril Mathod:
SO CLASSIFCATION IN ACCORDANGE WITH THE CANADIAN STANDARD PENETRATION TEST {eampresshve straagth in kPa) ODEX
FOL BON ENGINEERING MANUAL 4TH EDITION 2006, X Shear strength in KPa (Uncanfined) Date Drilled: 271 1/2018
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY ®  Shear strength in kPa (Fiek vane) | T Tt
THIE LOG (5 THE S0LE PROPERTY OF WSF CANADA NG, Remalded strangth In kPa Logged by: PC
ANY IVAY ATHOUT EXPRESS WRITTEN PERISSION W Percent Passing % 200 sisve Checkedby:  sB |

LEGEND

BH 05

1582.80

NOTES

BOREHOLE LOCATION

c/w BOREHOLE NUMBER & ELEVATION
SEE DWG No. C403 & C404 FOR BOREHOLE LOG

1. THE CONTRACTOR SHOULD ASSESS THE SUITABILITY AND THE
ANTICIPATED DIFFICULTY LEVEL OF THE PROPOSED TRENCHLESS
INSTALLATION METHOD BASED ON OVERALL SITE CONDITIONS, EXPERIENCE
IN SIMILAR WORK CONDITIONS, AND SUBSURFACE INFORMATION
AVAILABLE FROM THE BOREHOLES PROVIDED IN THE GEOTECH REPORT
PROVIDED BY WSP, SEPTEMBER 04, 2019.

2. AS BOREHOLES ARE A LOCALIZED REPRESENTATION OF THE TOTAL
STUDY AREA, SUBSURFACE CONDITIONS MAY VARY BETWEEN AND/OR
BEYOND THE BOREHOLE LOCATIONS. IF CONDITIONS ENCOUNTERED AT
THE SITE VARY SIGNIFICANTLY FROM THAT REPORTED IN THE
GEOTECHNICAL REPORT, WSP SHOULD BE NOTIFIED IMMEDIATELY SO THAT
OUR INTERPRETATION AND RECOMMENDATIONS CAN BE REVIEWED AND

REVISED IF NECESSARY.
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AND CANNOT BE USED OR DUPLICATED i
ANY WAY WITHOUT EXPRESS WIRITTEN PERMSSION,

Depth 5 i i Elevation
{m) () Description ale| N |2 é‘ o3 (m) (M)
Elev. 1540.50] L = tg =4 10 20 30 40 50 60 70 80 90  FElev. 154050
ASPHALT (150 mm thick) |
brown, GRAVEL FILL (road base} , sa0 ]
sandy, silty, trace clay, moist 1
brown, GRAVEL FILL (sub base) , G * E
sandy, some silt, trace clay, moist oso |
5 TTIT 4
very dense, light brown, GRAVEL , and 1] s+ G
2 sand, trace silt, trace clay, moist, inferred 89 1
. cobbles —
<A from 1.5 m - dynamic cone penetration 80 | o
testing started and continued at 12 inch 18 s B
(300 mm) intervals 45 |
83
a8 [ 6 [ ]
53 | 1
|| 87 | & ™ |
77 i
50 for| 040
100 536
T mim
G
e}
T 055 )
11 G
End of borehole at 6.1 m. Borehole dry at 1
drilling completion. Piezometer was dry 534 1
on April 11, 2019. ]
050 ]
25 _} 1 |
8 4
532
ozs |
30 | ]
10 3
a0 3220
35 ]
13 015
40 _J 4
L 4
1
. = . z Plastic Limit (%} Liquid Limit ¢35 | Bentonite/Grout Plug
£: Condition of Sample B: Numbar of Blows Sold Pipe
= Good - SPT: 2 in, standard WH : Waeight of Hammer Moisturs Cantent (%) Cutlings
2| miswrbes [TT111) ST: Shelby WR : Weight of Rod ¥ Ground Water Level Sletted Pios
i B G Grab Standard Penetration Test - ASTM 01586 00 Shear strength in kPa (Torvane) Sand/Pea-Gravel
§ NoRecovery [ | core Hammer Type: PP Pocke! Penetrometer Drill Method:
o SOIL CLASSIFICATION ¥ ACCORDANCE WITH THE CANADIAN STANDARD PENETRATION TEST (compressive strangth in kPa) ODEX
" N L VL e G X Shear strangth in kPa (Uncorfined) | oo e ag/11/2018
21 THIS LOG IS FOR GEOTECHNICAL PURPOSES ONL ®  Shear strangih in kPa (Fisid vane) e
g THIS LOG iS5 THE S0LE PROPERTY OF WER CANADA NG, B Remalded strangth in kPa Logged by: PC
| AND CANNOT BE USED OR DUPLICATED W v 3
= ANY WAY BITHGUT EXPRESS WRITTEN PERIISSION B Percent Passing # 200 sieve Checked by: SB
\ \ \ ) WSP Canada Ine. Lake Louise Utilities Upgrade 18-19 BH18-10
WNE0E - 6915 32nd A Nw
Gaar 157 ?;o‘a‘;'“‘ Parks Canada Pg1 of 1
.+ 24T~ . i 0
st +1 403471814 Lake Louise, AB Project No: 181-13597-14
i wEpGraLp. Sum Lat: 51.42473 Long: -116.18135
Depth 5 i i Elevation
{m) () Description ale| N |2 é‘ o3 (m) (M)
Elev. 1537.7n) L = tg =4 10 20 30 40 50 60 70 80 90 FElev. 153770
ASPHALT (150 mm thick) ]
brown, GRAVEL FILL (road base) ,
sandy, silty, trace clay, moist ]
brown, GRAVEL FILL (sub base) , G *
sandy, some silt, trace clay, moist ]
5 040
from 1.5 m - dynamic cone penetration I 8 G ® 562 ]
2| testing started and continued at 12 inch 10
(300 mm) intervals E
1 G ® ]
25
10 | B2 035 ]
very dense. light brown, GRAVEL , and a5 G »
sand, trace silt, trace clay, moist, inferred 510;5’
cobbles b 534 | 1
L] sater| @ ]
125
mm B
50 for
50 mml 030 )
Il 5 ]
[e] P ]
| 532 _|
G b 2o
End of borehole at 6.1 m. Borehole dry at |
drilling completion. Piezometer was dry
on April 11, 2019. 1
25 ] e _§020 -
5] ]
30 | 015 ]
sea |
10 3
35 o10
e |
12 ] A
40 _J 1005
1
. = . z Plastic Limit (%} Liquid Limit ¢35 | Bentonite/Grout Plug
£: Condition of Sample B: Numbar of Blows Sold Pipe
= Good - SPT: 2 in, standard WH : Waeight of Hammer Moisturs Cantent (%) Cutlings
2| miswrbes [TT111) ST: Shelby WR : Weight of Rod ¥ Ground Water Level Sletted Pios
i B G Grab Standard Penetration Test - ASTM 01586 00 Shear strength in kPa (Torvane) Sand/Pea-Gravel
§ NoRecovery [ | core Hammer Type: PP Pocke! Penetrometer Drill Method:
o SOIL CLASSIFICATION ¥ ACCORDANCE WITH THE CANADIAN STANDARD PENETRATION TEST (compressive strangth in kPa) ODEX
" N L VL e G X Shear strangth in kPa (Uncorfined) | oo e ag/11/2018
21 THIS LOG IS FOR GEOTECHNICAL PURPOSES ONL ®  Shear strangih in kPa (Fisid vane) e
2 THIE LOG i5 THE SOLE PROPERTY OF WEF CANADA INE. B Remolded strength in kPa loggedby: _ PC
= ]

Percent Passing # 200 sieve

Checked by: SB

\ \ \ ) WSP Canada Ine. Lake Louise Utilities Upgrade 18-19 BH18-07
WNE0E - 6918 32nd Ao N
Caan 12 7 ?:?";’“ Parks Canada Pg1 of 1
+ 28T~ . i .
Fae o1 4009471874 Lake LOLIISE‘ AB Project No: 181-13597-14
W WEBrLG. Sum Lat: 51.42700 Long: -116.17926
Depth 58| 5s Elevation
(m) (1) Description N | & % %3 (m) (1)
Flov. 1540.8n] = 3 =< 10 20 30 40 50 B0 7O 80 90  [Elev. 1540.8n]
ASPHALT (125 mm thick)
brown, GRAVEL FILL (road base) , 1
sandy, slity, trace clay, maoist 840 1
brown, GRAVEL FILL {sub base) , G \ g
sandy, some silt, trace clay, moist |
os0
from 1.5 m - dynamic cone penetration 62| & L
2| testing started and continued at 12 inch 54 1
(300 mm) intervals
very dense, light brown, GRAVEL , and B |8 b ]
sand, trace silt, frace clay, moist, inferred 62
cobbles i s
10 at 2.3 m - 0.038% sulphate based on lab ; 045
test a1 G @
at2.3m - 51.9% gravel, 35.5% sand & 50 for] 1
12.7% silt/clay based on lab test b ]
" s0for| © |l
o 150
mm
50 for 1
15 50 mm jo40
G L] 536
G ILd 1
I N 035
s
) b 1]
25 030 _]
e}
G o ]
sz |
1= 025 _|
g o
it & o ]
35 ) jozo |
s o 530
6 p ]
12 ] 1
40 ° d 015 ]
End of borehole at 12.2 m. Borehole dry
at drilling completion. Piezometer was 1
dry on April 11, 2019, {1
oS Plastic %) Bentonite/Grout Plug
€. Condition of Samgl . N: Number of BI fastic Limit (%) Licquld Limit {%) g
=| Good () SPT: 2in, standard WH : Welght of Hammer Malsture Cantent {%) Cuttings
2| Disturbed 1D ST: Shalby WR ; Weight of Rod ¥ Ground Water Level Slatted Pipe
%7 G Grab Standard Penetration Test . ASTM D1586 00  Shear strength in kPa {Torvane) Sand/Fea-Graval
§ NoRecovery [ | core Hammer Type: PP Packet Penelrometor Drill Methed:
z SOIL CLASSIFCATION N ACCORDANCE WITH THE CANAD STANDARD PENETRATION TEST . ;‘"'“"’:::“!:?":‘g“' ('G "‘F'a?{ - ODEX
car strength in kPa (Uncanfined) | 5o Do A
& s LoG Is FOR GEOTECHNICAL PURPOSES ONLY ©  Shear strength in kP (Fiskd van) | o e
B THS L0618 L JELE PROPERTY OF WIF CANADS WG B Remolded strength in kPa Logged by PC
=) ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION. B Percent Passing # 200 sieve Checked by, 8B
\ \ \ ) WSP Canada Inc. Lake Louise Utilities Upgrade 18-19 BH18-11
N20E - 8313 320d Avenuie MW
Catgary, AB T3 0KA Parks Canada Pg1 of 1
Tal: +1 4032471813 . i .
Fae o1 4022471814 Lake Louise, AB Project No: 181-13597-14
Wi WU Com Lat: 51.42450 Long: -116.18082
Depth Hq.s ﬁ 55 Elevation
(m) (i) Description N |2 E B3 m__(f
Flev. 1537.6n} = 8 =4 10 20 30 40 50 60 70 B8O 9p  Elev. 153760
ASPHALT (150 mm thick)
brown, GRAVEL FILL (road base) ,
sandy, silty, trace clay, moist
G @
brown, GRAVEL FILL {sub base),
sandy, some silt, trace clay, moist
o400 ]
. 535 |
2]
light grey, BOULDER , very slow drili a a
head advancement, inffered singular
boulder or group of cobbles
i at 2.3 m - 0.068% sulphate based on lab 938
: test G L
very dense, light brown, GRAVEL , and -
sand, trace silt, trace clay, moist, inferred =
cobbles s |’
30
cl o
End of borehole at 4.6 m due to refusal.
Borehole dry at drilling completion.
Piezometer was dry on April 11, 2019
532 |
025 )
R B
2 a0 3020 -
a_
015 |
a0
528 |
10 ]
jo1o |
5}
526 |
12 ] 005 _}
40 _
1 1
: = i : Liquid Limit {3) Bentonite/Grout Plug
C: Condition of Sample | Type: Type of Sampler N: Number of Blows Solid Pipe
2| Good [ SPT : 2 in. standard WH : Welght of Hammer Maisture Cantent {%) Cuttings
2| pisturbed [ ST : Shelby WHR . Weight of Rod ¥ Ground Water Level Slotted Pipe
e G Grab Standard Penetration Test : ASTM 01586 00 Shear strength in kPa { Torvane] Sand/Paa-Gravel
§ NoRecovery [ | core Hammer Type: PP Pocket Penetrometer Drill Method
o SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANAIAN STANDARD PENETRATION TEST (compressive sanglh in kPa) ODEX
o FOUNDIATION ENGINEERING MANUAL 4TH EDITIIN 2006, X Shear strength in kPa (Unganfined) [ oo mo o 2611112018
2| THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY @  Shear strength in kPa (Field vane) | S
| Iy e N (R ) — ke —
= ANYWAY WITHOUT EXPRESS WRITTEN PERMSSION. B Percent Passing # 200 sieve Checked by: SB
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AND CANNOT BE USED O PUPLICATED I
ANY WAY WITHOUT EXPRESS WRITTEN PERMSSION,

Depth 8|5 Elevation
(m) () Description el nNlg EEL 53 (m) ()
Elev. 1538.4n] = = = =4 10 20 30 40 50 60 70 80 00  [Elev. 1538.4n)

ASPHALT {125 mm thick) L
brown, GRAVEL FILL (road base) , 7]
sandy, silty, trace clay, maoist kesde
brown, GRAVEL FILL {sub base) ,
sandy, some sill, trace clay, moist
@
040
536 |
at 2.3 m - 0.038% sulphate based on lab 19 — s
test
at 2.3 m - 34 5% gravel, 46.7% sand &
18.8% silt/clay based on lab test
compact, light brown, GRAVEL, and
sand, trace silt, trace clay, moist 035
34
from 4.9 m - light grey. very dense, =
inferred cobbles =
b T [TT17T]
End of barehole at 6.1 m. Borehole dry at 532 _|
) drilling completion. Piezometer was dry
onh April 11, 2018. 025 _}
25 _}
al A
530 3720 -
T 20 J
] 015 ]
10
4 Eri g
35 ]
] 010 ]
12 ] )
40 ]
526
] ] |
v Piastic a4) Bentonite/Grout Plug
. Condition of Samgl . N: Number of BI fastic Limit (%) Uauid Limit (%) | S5 o
Good - SPT : 2 n. standard WH : Welght of Hammer Meoisture Content (%) Cuttings
Disturbed ] ST: Shalby WR ; Waight of Rod ¥ Ground Watsr Level Slotted Pige
G Grab Standard Penetration Test | ASTIA D1586 00 Shear strength in kPa {Torvane) Sand/Fea-Gravel
NoRecovery [ | core Hammer Type: PP Pocket Penetrometer Drill Method:
SBIL CLASSIFCATION IV ACCORDANCE WITH THE CANADH STANDARD PENETRATION TEST % ;‘;‘;’::::;:f:gi'(‘a:;?;md: ODEX
Date Drilled: 11/
THIS LOG 15 FOR GEOTECHNICAL PURPOSES ONLY @  Shear strength in kPa (Fiekd vane) L 3 e
THIS LOG 15 THE SOLE PROPERTY OF WSP SANATA ING. B Remalded strength in KPa oggedby: _ PC
n

Percent Passing # 200 sieve

agary, NG T38 OKE
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Depth % ﬁ 55 Elevation
m) () Description N |2 é‘ =g L {m)_(f)
Flov. 1526.2n} = a =4 10 20 30 40 50 B0 70 80 90  Flev. 1526.2n
brown, GRAVEL FILL {road base; 300 526 |
mm thick) , sandy, silty, trace clay,
maist 005 |
compact, light brown, GRAVEL , and P
sand, trace silt, trace clay, moist |
at 1.5 m - very dense, inferred cobbles 83
from 1.5 m - dynamic cone penetration 50 for
testing started and continued at 12 inch 75 mm 4 4000
(300 mm) intervals 67
at 2.3 m - 0.064% sulphate based on lab 55
test
at 2.3 m - 52.1% gravel, 44.2% sand & 47
3.7% silt/clay based on lab test 43 * |
75
495 _}
75 L]
4 520 |
a4
50 for
at 4.6 m - water seepage 150 L]
mm
qam0
L ]
® 520
4oes ]
®
L ]
518
oo
L
p ]
975 |
»
516 ]
L]
- r da70 ]
extremely weak (i.e. very dense soil like ®
behaviour), completely weathered, light
1% \grey. SANDSTONE (Bedrock) , dry
40 ] End of borehole at 11.6 m due to refusal 510 _|
Water level at 8.5 m at drilling
completion. Water level in piezometer
was at 3,2 mbags on April 11, 2019, |

e o
Good [ S:T:Zin. standard

l
Disrbed ([ | g concle
NoRecovery [ | core

N: Number of Blows
WH : Walght of Hammer
WR  Weight of Red
Standard Penetration Test : ASTM D1586
Hammer Type:

SOIL CLASSIFCATION N ACCORDANCE WITH THE CANATNAN
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2005

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY
THIS LOG (3 THE SOLE PROPERTY OF WSF CANADA ING,

1 LOG PER PAGE 1/8/19

AND CANNGT BE USED OR DUPLICA TED iV
ANY WY WITHOUT EXPRESS WRITTEN PERWSSION,

STANDARD PENETRATION TEST

EEex IRK

(%) Ligquid Limit {55

Maistiire Cantent (%)
Ground Water Lavel

Shear strength in kPa {Torvane]
Pocket Penetrometer
(compresshie strength in kPa)

Shear strength in kKPa (Uncanfined)

Shear strangth in kPa (Field vans)
Remalded strength in kPa
Percent Passing # 200 sieve

Bentonita/Grout Plug
Salid Pipe

Sand/Paz-Gravel

Drill Method
ODEX
Date Drilled: 2711112018

Logged by: PC

Depth 8|5 Elevation
(m) () Description el nNlg EEL 53 (m) ()
Elev. 1538.0n = = = =4 10 20 30 40 50 60 70 80 0Q  [Elev 1538.0n)
ASPHALT {150 mm thick) oas _|
brown, GRAVEL FILL (road base) ,
sandy, silty, trace clay, maoist
brown, GRAVEL FILL {sub base) ,
sandy, some sill, trace clay, moist
from 1.5 m - dynamic cone penetration [ 040 |
2| lesting started and continued at 12 inch 5 536
(300 mm) intervals
17
15
26
44 035 |
51
4l 56 2 |
ag
- 50 for|
very dense, light brown, GRAVEL , and 150
sand, trace silt. trace clay, moist, inferred mm
cobbles o0
532 ]
B
End of barehole at 6.1 m. Borehole dry at lo2s |
) drilling completion. Piezometer was dry
on April 11, 2018,
25 _}
... go20
8] 1 =
T 20 J
| 015 ]
10 528 _|
35
| 0
1z b 26
40
oas _|
] ] |
- . . : Plastic Limt (%) Liquid Lirit (%) | Bentonfie/Grout Plug
£ Condition of Sample N: Number of Blows Solid Pipe
Good - SPT : 2, standard WH : Welght of Hammer Moisture Content {%) Cuttings
Disturbed ] ST: Shalby WR ; Waight of Rod ¥ Ground Watsr Level Slotted Pige
G Grab Standard Penetration Test | ASTIA D1586 00 Shear strength in kPa {Torvane) Sand/Fea-Gravel
NoRecovery [ | core Hammer Type: PP Pocket Penetrometer Drill Method:
SOIL CLASSIFCATION IV ACCORDANCE WTH THE CANA STANDARD PENETRATION TEST {compresshve strength In kPa} ODEX
Fouma MG X Shear strength in kPa (Unconfined) | b o SBAAI01B
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY @  Shear strength in kPa (Field vane) T
THIS LOG IS THE SOLE PROPERTY GF WSP CARADA INC, B Remalded strength in KPa Logged by: PC
AND CANNGT BE USED OR DUPLICATED N " 5 Z
ANY WY WITHOUT EXPRESS WRITTEN PERMSSION. B Percent Passing # 200 sieve Checked by, _SE__

NOTES

1. THE CONTRACTOR SHOULD ASSESS THE SUITABILITY AND THE
ANTICIPATED DIFFICULTY LEVEL OF THE PROPOSED TRENCHLESS
INSTALLATION METHOD BASED ON OVERALL SITE CONDITIONS, EXPERIENCE
IN SIMILAR WORK CONDITIONS, AND SUBSURFACE INFORMATION
AVAILABLE FROM THE BOREHOLES PROVIDED IN THE GEOTECHNICAL
REPORT PROVIDED BY WSP, SEPTEMBER 04, 2019.

2. AS BOREHOLES ARE A LOCALIZED REPRESENTATION OF THE TOTAL
STUDY AREA, SUBSURFACE CONDITIONS MAY VARY BETWEEN AND/OR
BEYOND THE BOREHOLE LOCATIONS. IF CONDITIONS ENCOUNTERED AT
THE SITE VARY SIGNIFICANTLY FROM THAT REPORTED IN THE
GEOTECHNICAL REPORT, WSP SHOULD BE NOTIFIED IMMEDIATELY SO THAT
OUR INTERPRETATION AND RECOMMENDATIONS CAN BE REVIEWED AND
REVISED IF NECESSARY.
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Depth % ﬁ 55 Elevation
(m) _(ft) Description I B e (m) (ft)
Flev. 1529.0n} 2 = a =4 10 20 30 40 50 B0 70 80 90  Flev. 152800

dark brown, TOPSOIL {200 mm thick),
‘\Is]it, sandy, some gravel, roots, dry TITT 3015 4
dense, light brown, GRAVEL , and
sand, trace silt, trace clay, moist, inferred 111 25 _|
cobbles
5 50 for
from 1.5 m - very dense :nzri &
10
-l
L)
— 526 |
150 mm| i
qoo0s _J
at 3.7 m - very slow drill head TIII le
advancement
EJ
524 {000
L]
qans |
522
at 6.9 m - water seepage &
T1T BJ
4am0
| @
520
IEJ
985 _|
TTIT [ ] 1
11T K]
518 oo |
1111 @
TIIT ® |
End of borehole at 12.2 m. Borehole dry
at drilling completion. Piezometer could 975
not be located on April 11, 2019,
: L . : Blastic Limd (%) Liquid Limit {34) | Bentonite/Grout Plug
C: Condition of Sample | Type: Type of Sampler N: Number of Blows. Solid Pipe
Good [N SPT: 2 in. standard WH : Waelght of Hammer Maisture Cantent (%) Cuttings.
pisturbed [[T1T1) ST Shelby WHR  Weight of Rod ¥ Ground Water Level Siotted Pipe
G Grab Standard Penetration Test : ASTM 01586 090 Shear strength in kPa {Torvane] Sand/Pea-Gravel
NoRecovery [ | core Hammer Type: PR Pocket Penetrometer Drill Method
SOIL CLASSIFCATION IN ACCORDANCE WITH THE CANAMAN STANDARD PENETRATICN TEST (compressive spenglh i kPaj ODEX
FOUNDATION ENGINEERING MANUAL 4TH EDITIIN 2006, X Shear strength in kPa (Unconfined) ey
)y © Date Drilled: 26/11/2018
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY @  Shear strength in kPa (Field vane) T
THS LOG I8 T SELEFROPERTY OF P CANADA WG, B Remalded strength in kPa Logged by: PC
ANY WAY WITHOUT EXPRESS WRITTEN PERMSSION, B Percent Passing # 200 sieve Checked by: _SB__
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