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General

RELATED SECTIONS:

A Section 32 11 23 - Aggregate Base Course.

2 Section 33 41 00 — Storm Utility Drains.

3 Section 33 65 73 — Concrete Encased Duct Banks and Manholes.

REFERENCES
A American Society for Testing and Materials International (ASTM)

A ASTM C 136-14, Standard Test Method for Sieve Analysis of
Fine and Coarse Aggregates.

2 ASTM D 698-12¢e2, Test Method for Laboratory Compaction
Characteristics of Soil Using Standard Effort (12,400 ft-Ibf/ft n) (600 kKN-
m/mn).

3 ASTM D4318-10el, Standard Test Methods for Liquid Limit,
Plastic Limit, and Plasticity Index of Soils.

2 Canadian General Standards Board (CGSB)
A CGSB 8.2-M88-CAN/CGSB Sieves, Testing, Woven Wire, Metric
3 Ontario Provincial Standard Specifications (OPSS)

1 OPSS.MUNI 1010-13 Material Specification for Aggregates — Granular
A, B, M and Select Subgrade Material.

DEFINITIONS

Excavation classes: two classes of excavation will be recognized; common excavation and
rock excavation.

1 Rock: any solid material in excess of 1.00m ® and which cannot be removed by
means of heavy duty mechanical excavating equipment with 0.95 to 1.15 m3
bucket. Frozen material is not classified as rock.

2 Common excavation: excavation of materials of whatever nature, which are not
included under definitions of rock excavation.

Topsoil:

1 Material capable of supporting good vegetative growth and suitable for use in top
dressing, landscaping and seeding.

2 Material reasonably free from subsoil, clay lumps, brush, objectionable weeds,

and other litter, and free from cobbles, stumps, roots, and other objectionable
material larger than 25 millimeters in any dimension.

Waste material: excavated material unsuitable for use in Work or surplus to requirements.

Approved Native Backfill: excavated site material, free of construction debris, with no
stones or rubble larger than 200mm, approved for re-use by Departmental Representative.

Unsuitable materials:

1 Excessively wet material which can not achieve indicated compaction.
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2 Weak and compressible materials under excavated areas.
Frost susceptible materials under excavated areas.
4 Frost susceptible materials:
| Fine grained soils with plasticity index less than 10 when tested to ASTM

D4318, and gradation within limits specified when tested to ASTM C136
: CAN/CGSB-8.2.

2 Table:
Sieve Designation % Passing
2.00 mm 100
0.10 mm 45 - 100
0.02 mm 10 - 80
0.005 mm 0-45
5 Coarse grained soils containing more than 20 % by mass passing 0.075 mm sieve.
14 SUBMITTALS
A1 Make submittals in accordance with Section 01 00 10 — General Instructions.
2 Submit records of underground utility locates, indicating: location plan of existing utilities

as found in field, clearance record from utility authority.

15 PROTECTION OF EXISTING FEATURES
A Existing buried utilities and structures:
| Size, depth and location of existing utilities and structures as indicated are
for guidance only. Completeness and accuracy are not guaranteed.
2 Prior to beginning excavation Work, notify applicable authorities having

jurisdiction, establish location and state of use of buried utilities and
structures. Authorities having jurisdiction to clearly mark such locations
to prevent disturbance during Work.

3 Confirm locations of buried utilities by careful test excavations in
advance of main work.

4 Maintain and protect from damage, water, sewer, gas, electric, telephone
and other utilities and structures encountered.

5 Where unknown utility lines or structures exist in area of excavation,

obtain direction of Departmental Representative before removing or
re-routing. Costs for such Work to be paid by Departmental
Representative.

.6 Record location of maintained, re-routed and abandoned underground
lines.

T Confirm locations of recent excavations adjacent to area of excavation.
1.6 EXISTING CONDITIONS
A1 Buried services:

A Before commencing work establish location of buried services on and adjacent to
site.
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Part 2 Products
2.1 MATERIALS
1 Granular Base material, refer to Section 32 11 23 — Aggregate Base Course
2 Type 1 Fill:

1 Approved Native Backfill or select subgrade to OPSS.MUNI 1010.

Part 3 Execution
3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL
A Provide temporary erosion and sedimentation control measures. Refer to Section 01 35 43

— Environmental Procedures.

3.2 SITE PREPARATION
1 Remove obstructions, ice and snow, from surfaces to be excavated within limits indicated.
2 Cut pavement neatly along limits of proposed excavation in order that surface may break

evenly and cleanly.

3.3 STOCKPILING
1 Stockpile fill materials in area indicated.

A1 Stockpile granular materials in manner to prevent segregation.

2 Implement sufficient erosion and sediment control measures to prevent sediment
release off construction boundaries and into water bodies, refer to Section 01 35
43 — Environmental Procedures.

3.4 SHORING

1 Maintain sides and slopes of excavations in safe condition by appropriate methods and in
accordance with Section 01 35 30 - Health and Safety Requirements.

2 Engage Services of qualified Professional Engineer who is registered or licensed in the
province of Ontario to design and inspect shoring, bracing and underpinning required for
work.

3 During backfill operation:

1 Remove shoring from excavations.

35 DEWATERING AND HEAVE PREVENTION

1 Keep excavations free of water while Work is in progress.

2 Protect open excavations against flooding and damage due to surface run-off.
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Dispose of water in accordance with Section 01 35 43 - Environmental Procedures and in
manner not detrimental to public and private property, or portion of Work completed or
under construction.

A Provide and maintain temporary drainage ditches and other diversions outside of
excavation limits.

Provide flocculation tanks, settling basins, or other treatment facilities to remove
suspended solids or other materials before discharging to storm sewers, watercourses or
drainage areas.

EXCAVATION
Excavate to lines, grades, elevations and dimensions as indicated.

Do not disturb soil or rock below bearing surfaces.

Remove concrete, paving, and rubble and other obstructions encountered during
excavation.

Excavation must not interfere with bearing capacity of adjacent foundations.

For trench excavation, unless otherwise authorized by Departmental Representative in
writing, do not excavate more than 10 m of trench in advance of installation operations
and do not leave open more than 5m at end of day's operation.

1 Excavate trenches to provide uniform continuous bearing and support for 150 mm
thickness of bedding material on solid and undisturbed ground.

Keep excavated and stockpiled materials safe distance away from edge of trench.
Restrict vehicle operations directly adjacent to open trenches.

Dispose of surplus and unsuitable excavated material off site.

Do not obstruct flow of surface drainage or natural watercourses.

Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic
matter.

Notify Departmental Representative when bottom of excavation is reached.
Obtain Departmental Representative approval of completed excavation.

Remove unsuitable material from trench bottom including those that extend below
required elevations to extent and depth as directed Departmental Representative.

Correction of unauthorized over-excavation:

1 Excavations taken below depths shown without Departmental Representative's
written authorization to be filled with granular base material compacted to 95% of
maximum density obtained from ASTM D698, refer to Section 32 11 23 —
Aggregate Base Course at Contractor's expense.

Hand trim, make firm and remove loose material and debris from excavations.



Project No.
R.093984.001

3.7
1
3.8
1
2
3.9
1
2
3
4
3.10
1

Section 31 23 10
EXCAVATING, TRENCHING AND BACKFILLING
Page 5 of 5

1 Where material at bottom of excavation is disturbed, compact foundation soil to
density at least equal to undisturbed soil.
FILL TYPES AND COMPACTION

Use types of fill as indicated. Compaction densities are percentages of maximum densities
obtained from ASTM D698.

A Type 1 Fill: from conduit or duct bank surround material to underside of granular
sub-base and granular base. Compact to 95%.

BEDDING AND SURROUND OF UNDERGROUND SERVICES

Place and compact granular material for bedding and surround of underground services as
indicated and as specified in:

| Section 33 41 00 — Storm Utility Drains.
2 Section 33 65 73 — Concrete Encasement Duct Banks and Manholes

Place bedding and surround material in unfrozen condition.

BACKFILLING
Do not proceed with backfilling operations until completion of following:

1 Departmental Representative has inspected and approved installations.

2 Departmental Representative has inspected and approved of construction below
finish grade.

3 Inspection, testing, approval, and recording location of underground utilities.

4 Removal of shoring and bracing; backfilling of voids.

5 Areas to be backfilled to be free from debris, snow, ice, water and frozen ground.

Do not use backfill material which is frozen or contains ice, snow or debris.

Place backfill material in uniform layers not exceeding 150 mm compacted thickness up to
grades indicated. Compact each layer before placing succeeding layer.

Backfilling around installations.

A Place bedding and surround material as specified elsewhere.
2 Place layers simultaneously on both sides of installed Work to equalize loading.

SHORTAGE AND SURPLUS

Supply necessary fill to meet backfilling and grading requirements and with minimum and
maximum rough grade variance.

Dispose of surplus material off site.

END OF SECTION
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PROJECT: 12-553 RECORD OF BOREHOLE 13-1 SHEET 1 OF 1

LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: March 28, 2013 SPT HAMMER: 83.5 kg; 0.76 m
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LOCATION: See Borehole Location Plan, Figure 2

BORING DATE: March 28, 2013

RECORD OF BOREHOLE 13-2

DATUM: Geodetic

SPT HAMMER: 63.5 kg; 0.76 m

SHEET 1 OF 1

BOREHOLE _RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13
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LOCATION: See Borehole Lacation Plan, Figure 2 DATUM: Geodelic
BORING DATE: March 28, 2013 SPT HAMMER: 63.5Kkg; 0.76 m
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PROJECT: 12-553

LOCATION: See Borehole Location Plan, Figure 2

BORING DATE: March 28, 2013

RECORD OF BOREHOLE 13-4

SHEET 1 OF 1
DATUM: Geodetic

SPT HAMMER: 63.5kg; 0.76 m

BOREHOLE RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13
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PROJECT:

LOCATION: See Borehole Location Plan, Figure 2

12-553

BORING DATE: March 28, 2013

RECORD OF BOREHOLE 13-5

SHEET 1 OF 1
DATUM: Geodelic

SPT HAMMER: 63.5 kg; 0.76 m
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LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: April 1, 2013 SPT HAMMER:  63.5 kg; 0.76 m
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LOCATION: See Borehole Lacation Plan, Figure 2

BORING DATE: April 4, 2013

RECORD OF BOREHOLE 13-6 B

SHEET 1 OF 1

DATUM: Geodelic

SPT HAMMER: 63.5kg; 0.76 m

BOREHOLE_RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13
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LOCATION: See Borehole Location Plan, Figure 2

12-553

RECORD OF BOREHOLE 13-7

SHEET 1 OF 1

DATUM: Geodetic

BOREHOLE _RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13
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PROJECT: 12-553 RECORD OF BOREHOLE 13-9 SHEET 1 OF 1
LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodelic
BORING DATE: April 1, 2013 SPT HAMMER: 63.5 kg; 0.76 m
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LOCATION: See Borehole Location Plan, Figure 2

12-553

BORING DATE: April 1, 2013

RECORD OF BOREHOLE 13-10

SHEET 1 OF 1

DATUM: Geodelic

SPT HAMMER: 63.5 kg; 0.76 m

BOREHOLE RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13
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PROJECT: 12-553 RECORD OF BOREHOLE 13-12 SHEET 1 OF 1
LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: April 1, 2013 SPT HAMMER: 63.5kg; 0.76 m
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PROJECT: 12-553
LOCATICON: See Borehole Location Plan, Figure 2

BORING DATE: April 1, 2013

RECORD OF BOREHOLE 13-13 SHEET 1 OF 1

DATUM: Geodetic

SPT HAMMER: 63.5 kg; 0.76 m

BOREHOLE _RECCRD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

a SOIL PROFILE AMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
y |9 SAMPLES | RESISTANCE, BLOWS/0.3m k, cmis Lo
2z
38| I & & 20 40 60 80 107 108 10 1047 |25 PIEZOMETER
ol = Py Flwls i 1 1 ] 1 1 1 1 oa OR
Il o < | BBV [ @ | & | & | SHEARSTRENGTH nat.v- + Q-@|  WATER CONTENT, PERCENT Ex STANDPIPE
w2 DESCRIPTION & S = INSTALLATION
%=l 2 Z|oeptH| S| = | 2 | cukPa remV-@ U-O W ad o
a o) © =z 9 Wp f——&— Wi <g
a s m @ 20 40 60 80 200 40 60 80
_ Ground Surface 84.17
Dark brown fine silty sand, trace
organics (TOPSOIL) R o
75 1050 4
. D.O.
oy g Backflled
i -aas with soil
Brown SILTY SAND 4 — outlings
E A
» v 83.36 |
3 95; 081
|5 | Compact to dense, grey silty sand, A/j; ——|
= 4 &\ T | trace clay and gravel (GLACIAL TILL) 1
<6 Evy
5|2 a5
oo 4
4 y*; 2 | 50|24 MH
E fd% 0.0,
5 #4/
o F W
& K ,j;
2‘;/ _—
i
4
95
14 d
) 3 [50]22 o
4 D.0.
¥
- 2 5 i
%] 82,04
End of borehole 213 |
= 3 -
4 =
5 il
DEPTH SCALE . . . LOGGED: M.L.
Houle Chevrier Engineering Ltd.
110 25 CHECKED:




PROJECT: 12-553 RECORD OF BOREHOLE 13'14 SHEET 1 OF 1

BOREHOLE RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: April 1, 2013 SPT HAMMER: 63.5 kg; 0.76 m
a L PROFILE Es | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w g = S SAMPL RESISTANCE, BLOWS/0.3m k, cm/s S0
2
S8k 6 v E 20 40 60 80 107 108 405 40#T [ ZE | PIEZOMETER
gg = Elpey |G|lw|s L L I 1 1 I 1 ) g OR
Fw|Q DESCRIPTION < 12 | a | @ |SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT i STANDPIPE
5= 2 S loermh| 2| 2 | 2| cukpa remV-@ U-0 i S5 | INSTALLATION
fa) o) o4 z 9 Wp ——o—— Wi <9
@ A @ 200 40 60 80 20 40 60 80
0 Ground Surface 85.82
Dark brown, fine silty sand with trace ;*_’/
organics (TOPSOIL) -] msp7 o
g 0.15
Dark brown to brown SILTY SAND, 44
trace gravel SN 1150 4
EE] D.o.
1 o Backfiled
o) with soil
Il —_— cutlings
E ek
Q B ===
o 1.
& 14 e491
5| w7 NI
Q| . -V
2|5 | Compact to very dense, grey silty 4);
| B| sand, some gravel, trace clay ¥ 2 | 50|24 O
2| E| (GLACIAL TILL) ,_:Jf-(’ A D.0.
[ [ ] /P
£ A
: 57 I
19 4 y
o
41 —
%
)
%
b4,
y"; 3 |50]|s5 o
% D.0.
%
A7) 83,69
End of borehale 213 |
3 —
4 =)
5 -
DEPTH SCALE . . . LOGGED: M.L.
Houle Chevrier Engineering Ltd.
1to 25 CHECKED:




BOREHOLE_RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

PROJECT: 12-553 RECORD OF BOREHOLE 13'1 5 SHEET 1 OF 1
LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodelic
BORING DATE: April 1, 2013 SPT HAMMER: 63.5 kg; 0.76 m
a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
W g RESISTANCE, BLOWS/0.3m k, cm/s 2O
= <=
S| E 3 E 20 40 60 80 107 106 10 10T |25 PIEZOMETER
o | = ol [ Eluld 1 L 1 1 l 1 1 1 20 OR
z wle DESCRIPTION < ]S | & | @ | SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT o= | STANDPIPE
a £ Z [oePTH| S | = | 2 | cu.kPa remV-@ U-O og NSTALLATION
w 74 [¢] Wi i <3
5 |g El m | 2 g e
o 0 m 20 40 60 80 20 40 60 80
9 Ground Surface 84.86
Dark brown silly sand, trace organics
- TOPSOIL FILL) 84.7
o SR S e et i 0.1 &
[- Grey brown and reddish brown silty
- sand, some gravel (FILL MATERIAL) 1150 6
0.0.
- o Backfilled
with soil
L cuttings
B E
L —_—
- w
g
L (B2 i
|5
| 2 2|50 7
ug-' £ D.0.
- a
N O
B £
(=3 —
s (=1
N
s O
" 83,
. ] )
Very sliff, grey brown SILTY CLAY s v
- e o]
: 7
. G55 73
L End of borehole a3
.
=K
- 4
|
- 5
DEPTH SCALE . . . LOGGED: M.L.
Houle Chevrier Engineering Ltd.
110 25 CHECKED:




PROJECT: 12-553 RECORD OF BOREHOLE 13'16 SHEET 1 OF 1

BOREHOLE _RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/8/13

LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: April 3, 2013 SPT HAMMER: 63.5kg; 0.76 m
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY.
[} .
w % SOLAROMEE SAUPLES RESISTANCE, BLOWS/0.3m k, cm/s o)
<=
§$ i 5 » E 20 40 60 80 107 10 105 40T | Z2E RIESORSIER
=t | o < |EEv o B3 l TH l v W lT lN NTI PERCElNT ER STANDPIPE
FulQ DESCRIPTION ﬁ < o | &3 | SHEAR STRENG nat V- + Q-@ ATER CONTENT, 0 % INSTALLATION
83| 2 2 loertH] S | £ % Cu, kPa remV-@ U-O - w " gﬂjl
a 4 z p —o——H
2 4 @ 20 40 60 80 200 40 60 80
0 Ground Surface 82.67
Dark brown silty sand, some organic -
material (TOPSOIL) R
M goa7 ©
PP 0.20
Very stiff, grey brown SILTY CLAY £ehd 11501 5
e D.O.
Laes Benlonite
11 seal
negy
) —
]
#evs
13 7
% /55 32 mm
2z gean Diameter,
K] i 0.76 melres
E, £ 2aes long well
— 1] screen
2|8 7 2 | 50|13
g E 7 D.0.
8 (41
=15 2
E 5
E
(=] ¥l S—
& %%
44
FEY
594 .
/.‘:;: No -
whes groundwater
%% was
resr observed in
veen 3 (50| 9 b (o] 1 borehole on
{4117 D.O. April 17,
[ 25 L 2013,
1
2 %5
1
44 80,54
End of borehole 213 ]
3 .
4 =
5 —
DEPTH SCALE . - . LOGGED: M.L.
Houle Chevrier Engineering Ltd.
1to 25 CHECKED:




PROJECT: 12-553

LOCATION: See Borehole Lacation Plan, Figure 2

BORING DATE: April 3, 2013

RECORD OF BOREHOLE 13-17

SHEET 1 OF 1
DATUM: Geodetic

SPT HAMMER: 63.5 kg; 0.76 m

BOREHOLE_RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

o SOIL PROFILE AMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
y |9 S = RESISTANCE, BLOWS/0.3m k, cmis o
3z
sal G 6 E 20 40 60 80 107 10 10 10?7 | ZE PIEZOMETER
2| = s Elwld 1 1 1 I 1 L ! 1 on OR
Eu|g DESCRIPTION < ELEV. 1o | & | & | SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT 5= | oranohine
as| 2 DEPTH| S | = | 2 | cu.kPa remV-g@ U-0 ag
[T 3 e ] wp w wi <3
2 e m @ 20 40 60 80 20 40 60 80
I Ground Surface A2 AR
- Soil stratigraphy not logged
| Backfilled
with soil
B cullings
3 E
&
- oy
z
- |2
oo
- 1]3]%
s
o [}
|5
o alg
£
- £
o
- o
2]
- 2
' s
B End of borehole -1
- 3
|
s
- 4
5
DEPTH SCALE . . . LOGGED: M.L.
Houle Chevrier Engineering Ltd.
11025 CHECKED:




.GDT 5/9/13

CORD WITH LAB WC_HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.

BOREHOLE RE

PROJECT: 12-553

LOCATION: See Borehole Location Plan, Figure 2

BORING DATE: April 3, 2013

RECORD OF BOREHOLE 13-18

SHEET 1 OF 1

DATUM: Geodstic

SPT HAMMER: 63.5kg; 0.76 m

a L DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
y o) SOl PROFILE RESISTANCE, BLOWS/0.3m k, cmis Lo
<=2
s2 | & 6 E 20 40 60 80 107 10 0% 0% |ZE | PIEZOMETER
ag | = T |pey |Blwls ] T e8] sranbeee
I . s t=
Ful e DESCRIPTION < D | & | @ | SHEARSTRENGTH nat V- + Q-@|  WATER CONTENT, PERCENT 5= TR
6=| 2 & oeptH| S | £ | £ | CukPa em.V-@ U-o| W " og
o o z p ——eo———
2 s m a 20 40 60 80 20 40 60 80
= o Ground Surface 81.67
Dark brown fine silty sand, trace AL
- organic material (TOPSOIL) 81,52 o
L Dark brown SILTY SAND U.15
| T D Backfiled
{1 81,44 with soil
5 a 0.56 cutlings
| Very stiff, grey brown SILTY CLAY ;
5 ;
B w
4
BRE 7
o
L [9E
<o % O
+ 8|2 )
5 2 )
- oo veay
g 408
i 7
. £eas
]
Sty
= L]
L1
2ezs
i grre
F 1ere
aee 0
I o
#res
— 2 i??
| Y 79.54
A End of borehole 2.13 |
— 3 —
| 4 e
1
I’ ]
DEPTH SCALE . . ) LOGGED: M.L.
Houle Chevrier Engineering Ltd.
11025 CHECKED:




PROJECT: 12-553 RECORD OF BOREHOLE 13-20 SHEET 1 OF 1

BOREHOLE RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: April 1, 2013 SPT HAMMER: 63.5 kg; 0.76 m
o SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
W o) : RESISTANCE, BLOWS/0.3m k. cm/s Lo
<=2
sol & 8 E 20 40 60 80 107 108 40 1047 | Z2E PIEZOMETER
o | = o Flwld 1 1 1 1 1 1 | 1 gﬂ OR
Euf e DESCRIPTION < [EEY 1@ | & | & [ SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT | 5 STANDPIPE
s=| 2 & |oepTH| S | 7 | & | cu.kPa remV-@ U-O W qd INSTALLATION
a | & 2l m |2 S Wp wi <3
@ 5 @ 20 40 60 80 20 40 60 80
0 Ground Surface 8547
Soil stratigraphy not logged
Backfilled
with soil
cuttings
£
Q
w
z
)
®|3
13T
<\
ol
HE
o|a
E
E
(=4
o
N
2
83.34
End of borehole 213 0
3 ul
2
4 —
5 —
DEPTH SCALE . g c LOGGED: M.L.
Houle Chevrier Engineering Ltd.
110 25 CHECKED:




PROJECT: 12-553 RECORD OF BOREHOLE 13-21 SHEET 1 OF 1

BOREHOLE_RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: April 1, 2013 SPT HAMMER: 63.5kg; 0.76 m
= SOIL PROFILE AMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
u % N s RESISTANCE, BLOWS/0.3m k, cmis o)
g2
32| & ) E 20 40 60 80 107 10% 10 1047 |ZE| PIEZOMETER
o | = & Blwls ! 1 1 1 ! 1 1 1 28 OR
Eu| g DESCRIPTION < |EEV- 1 2 | o | 3 | SHEARSTRENGTH nat.v- + Q-@|  WATER CONTENT, PERCENT | 5F STANDPIPE
L=| 2 S oeptH| S | £ | 2 | cu.kPa remV-@ U-O W oo INSTALLATION
a 5 o z ] Wp ———oe— w <g
2 i R @ 20 40 60 80 200 40 60 80
0 Ground Surface 81.52
Dark brown silty sand and organics B
(TOPSOIL) i 81,39 |
5 0.13 o
‘g Brown SILTY SAND, trace gravel
|2 1]50]| 3
alo D.O.
HE O Backiilled
% 2 with soil
-8 E —1 cultings
E
£ 76
8| Compact to very dense, grey silty "1 0.76
N sand and gravel, cobbles and 4 2 150]|5-
boulders (GLACIAL TILL) ] soss | |00 50
1 Borehole terminated due to auger 0.87 —1 plowd
refusal on boulders or possible for [e] |
bedrock. 76
mm U
5 =
3 -
A ]
5 —
DEPTH SCALE . . . LOGGED: M.L.
Houle Chevrier Engineering Ltd.
11to 25 CHECKED:




PROJECT:

LOCATION: See Borehole Location Plan, Figure 2

12-553

BORING DATE: April 4, 2013

RECORD OF BOREHOLE 13-21 B

SHEET 1 OF 1

DATUM: Geodetic

SPT HAMMER: 63.5kg; 0.76 m

o SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w % RESISTANCE, BLOWS/0.3m k, cm/s o)
= <=
39|k 3 E 20 40 60 B0 107 106 105 047 | 25 PIEZOMETER
o | = ol Flwls 1 L 1 1 1 1 1 1 om OR
Fu|l e DESCRIPTION < [JELEV. D& | @ | SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT EF STANDPIPE
&= 2 ZloeptH| 2| £ | 2 | cu.kPa remV-@ U-Q W od INSTALLATION
o o Zl m |2 S Wp wi <g
&0 5 o 20 40 60 80 20 40 60 80
— 0 Ground Surface 81.80
Flushmounl
Soil stratigraphy not logged and filter
sand
El
§5i
n
3
55
9T
a8
5l o
g E
.o
oo
E
§ Bentonite
seal
80,17
1.63
Weathered, fractured, grey limestone
bedrock
o
S
s}
- 2 g 153 1 |RC.
E 32 mm
g Diameter,
- 0.3 metres
long well
screen
18,44 No
End of borehole 236 groundwater .
N was J
observed in

borehole on -

April 17,

2013. =
= 3 al
p— 4 —|
e 5 —

DEPTH SCALE . A . LOGGED: M.L.
Houle Chevrier Engineering Ltd.
1to 25 CHECKED:

BOREHOLE RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13




PROJECT: 12-553 RECORD OF BOREHOLE 13'22 SHEET 1 OF 1

C _HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

BOREHOLE RECORD WITH LAB Wi

LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodstic
BORING DATE: April 1, 2013 SPT HAMMER: 63.5 kg; 0.76 m
o SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w | g ' RESISTANCE, BLOWS/0,3m k, cmis Lo
iz
Sal k& & E 200 40 80 80 107 108 108 4047 | ZE PIEZOMETER
o | 5 P ElulS ! 1 1 1 1 1 L 1 24 OR
EFolge DESCRIPTION < | ELEV. |'@ | & | G | SHEAR STRENGTH nat. V- + Q-@|  WATER CONTENT, PERCENT | 5F STANDPIPE
a=| £ Z |oeptH| S | & £ | Cu.kPa rem.V-@ U-O w oo INSTALLATION
8 |5 P4 HE Q Wp ——o——— wi <3
& 51 ™ @ 20 40 60 80 20 40 60 80
Ground Surface 79.29
Soil stratigraphy not logged
Backiilled
with soil
cuttings
E
2
[12]
H
5ls
&2
<5
‘u‘)
§ g
8
&|a
£
€
[~
(=]
™
2
7716
End of borehole 213 |
3 -
4 -
[’ 1
DEPTH SCALE . . N LOGGED: M.L.
Houle Chevrier Engineering Ltd.
11025 CHECKED:




PROJECT: 12-553 RECORD OF BOREHOLE 13'23 SHEET 1 OF 1
LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: April 2, 2013 SPT HAMMER: 63.5 kg; 0.76 m
5 SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVTY,
W % RESISTANCE, BLOWS/0.3m k, cm/s 0
< = E
S8 E g . E I 1lo'7 106 108 40 | 28 FISERIER
x G Glulg 1 1 1 L Qon
| o DESCRIPTION < [EEY {2 | & | @ [ SHEARSTRENGTH nat.v- + Q-@|  WATER CONTENT, PERCENT | 5+ STANDPIPE
%= £ £ [oert] 3 [ £ | £ [ cukpa remV-@ U-0 o Sg|  insTALLATION
o o El m |2 S Wp ———e——— Wi <9
[} '(7) m 20 40 60 80 20 40 60 80
- 0 Ground Surface 82.11
Dark brown silty sand trace organic o %
- material (TOPSOIL) iz ‘
| g .. b
= 0.20
- Compact to dense, grey silty sand, 4 1150 7
some gravel (GLACIAL TILL) vl ¥ D.O.
i
4 lo] B
| bt ackfilled
rd. wilh_ soil
. ; ! _— cuttings
5 1% =
s 1) v
2 9%
s K] Y
55 LA o
- 112 = g
| Mt L4 2 | 50|30
z|E M 1 D.0,
=] E
- al|o % O
£ o
i E LA
B 8 P —
™ A
5 1S .
L of
a3
- )
I 1
4 3 (50|35 o
L. o D.O.
A
- A 7008
| End of borehole 213
‘l'_7 IF .
st A
w
= 3 =1
[a]
o} )
wj
=i
< i
-
[ 8
z |
w
[y -
=l
> i
fa}
we -
o
T -
z i
[+
af 4
7]
ol 4
S
wl— 4 -]
)
ol !
I
w
4 8 4
]
o
I i
8
o i
(5] 3 .
=
frad of -1
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8 ]
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% DEPTH SCALE . N - LOGGED: M.L.
@ Houle Chevrier Engineering Ltd.
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PROJECT: 12-553 RECORD OF BOREHOLE 13-24 SHEET 1 OF 1

BOREHOLE_RECORD WITH LAB WC HCEL BOREHOLE LOGS,GFJ HCE DATA TEMPLATE.GDT 5/%/13

LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: April 2, 2013 SPT HAMMER: 63,5 kg; 0.76 m
a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
Wy e} Sl ERORS RESISTANCE, BLOWS/0.3m k, cmis Lo
<z
Sa |k 8 & 20 40 60 80 107 10® 105 10*7 [ZE| PIEZOMETER
o | = N Eluld 1 1 1 1 ! ! 1 1 2 OR
3l 0 DESCRIPTION < | 2BV f 2 | & | @ [ SHEARSTRENGTH nat.v- + Q-@|  WATER CONTENT,PERCENT | 5+ TG SN
gzl 2 DEPTH ¥ | 2| cukpa remV-@ U-O oa
i T < 2 (e wp ——o¥  w <3
° |8 El m [* a 3
o 5 @ 20 40 60 80 20 40 60 80
0 Ground Surface 83.30
Dark brown silty sand Irace organic | =%
material (TOPSOIL) o1 8317
] 033 9
Loose to very dense, grey silty sand, |4 .
some gravel (GLACIAL TILL) D 1150]25
| D.O.
b
4 0 Backfilled
bt with soil
A" f-—-| cutlings
o1 ¥
5 & -
] o1,
2 V]
5|8 i
S|E 4
<| B v
< B M 7 2 | 50 | 30
g g A 0.0,
o=
ala o
€ L4
£ b1’
= A —
o~
1Y
4 5 L
3’{;5
L
b1
%
ig {_; 3|50| 5 O
L zf 0.0,
"
1
. afs
PLA) 147
End of borehole 2.13 |
3 =
]
4 -
5 ]
DEPTH SCALE . . . LOGGED: ML.
Houle Chevrier Engineering Ltd.
1t0 25 CHECKED:




BOREHOLE _RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/113

PROJECT: 12-553

LOCATION: See Borehole Location Plan, Figure 2

BORING DATE: April 2, 2013

RECORD OF BOREHOLE 13-25

SHEET 1 OF 1
DATUM: Geodetic

SPT HAMMER: 63.5 kg; 0.76 m

o SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
wo|Q RESISTANGE, BLOWS/0.3m k, cmis e
< = . . L
3 sl (B2 _© @ @ N A A -7 B
= | o Cleev [4H|wle v \ : : : = STANDPIPE
Fli| g DESCRIFTION < o @ | SHEAR STRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT = AL
o = DEPTH| S | = [ 2 | cu, kPa rem.V-@ U-0 ag ON
W T < o] W W Wi <3
218 El m [ s 20 40 60 80 % 4 e 80
w
0 Ground Surface 85.80
- Soil stratigraphy not logged
L Backfilled
with soil
L cuttings
L | s
[
5
L H
HE
L £l5
£
- £
L 2
o
- 2
3 83.67 |
| End of borehole 213
- 3
4
- 5
DEPTH SCALE N ) ) LOGGED: ML
Houle Chevrier Engineering Ltd.
11025 CHECKED:




PROJECT: 12-553

LOCATION: See Borehole Location Plan, Figure 2

BORING DATE: April 2, 2013

RECORD OF BOREHOLE 13-26

SHEET 1 OF 1

DATUM: Geodelic

SPT HAMMER: 63.5 kg; 0.76 m

BOREHOLE_RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

o SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w |2 RESISTANCE, BLOWS/0.3m , omis 29
< = A - . L2
o | o s} E 20 40 60 80 107 108 10 1047 [ZE|  PIEZOMETER
o =l Y Glulg 1 1 1 1 1 1 1 1 ¥ OR
Fwl| Q@ DESCRIPTION < ‘13| a | & |SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT s+ STANDPIPE
FE| 2 £ = 2 Sa INSTALLATION
& . Z |oepTH| S | £ £ | cukpa remV-@ U-0O " w w 2%:
N El m | % @ 20 40 60 80 2 40 60 80
w
i Ground Surface 84.90
Soil stratigraphy not logged
Backfilled
with soil
cuttings
£
2
(7]
g
5|3
L 4|82
Il
ol e
HE
ala
E
E
(=
(=]
o
=
g2t
End of borehole 213
=
4
- 5
DEPTH SCALE § . ) LOGGED: ML.
Houle Chevrier Engineering Ltd.
110 25 CHECKED:




PROJECT:

LOCATION: See Borehole Location Plan, Figure 2

12-553

BORING DATE: April 2, 2013

RECORD OF BOREHOLE 13-27

SHEET 1 OF 1
DATUM: Geodelic

SPT HAMMER: 63.5kg; 0.76 m

BOREHOLE RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

B SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o] RESISTANCE, BLOWS/0.3m k. crvs 29
— zz
38| & g & 20 40 60 80 107 10 108 10T | ZE PIEZOMETER
ol = A v Glwls i t 1 1 1 1 1 ! om OR
Ful g DESCRIPTION < | ELEV: 2 | & | @ | SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT =1 STANDPIPE
il Zloert| 2 | £ | 2 | cukpa remV-@ U-O o S5 | INsTALLATION
a 4 3 S Wp Wi <3
Q =1 (m 2
@ 5 @ 20 40 60 80 200 40 60 80
= ¢ Ground Surface 85.88
Dark brown silty sand (TOPSOIL -
! HeA E588-
FLo_
i Dark brown silty sand, some wood,
- organics and gravel (FILL MATERIAL) 1 |s0] 10 fe)
D.O.
i Backfilled
with soil
S 85.27 cuttings
,;; 0.67
- g| Compact, grey silty sand, some clay ,'_u;
| g and gravel (GLACIAL TILL) p1 A —1
3 )
5 nE 94
g f 44
=l i 4%
B i 2|50 13 o
g | ?Tf-’-/ D.O.
3 ol P ¢ ’,‘;
5 g b1,
E )/ %
. 8 A0 1
3 o P
i o%¢ |
~ 7
i 1]
4
- P A 3 |50 16 o
]
s ?ﬁy D.O.
|, : g;
- A 8375
I End of borehole 213 I
3 -
|— 4 -4
[ ° i
DEPTH SCALE . . . LOGGED: M.L.
Houle Chevrier Engineering Ltd.
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PROJECT: 12553 RECORD OF BOREHOLE 13-29 SHEET 1 OF 1
LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodstic
BORING DATE: April 2, 2013 SPT HAMMER: 63,5 kg; 0.76 m
5 SOIL PROFILE AMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
W g s E RESISTANCE, BLOWS/0.3m k, cmis a0
< = <=
Q| g - E 20 40 60 80 107 106 105 1047 | 22| PIEZOMETER
= g = T | gLev Wl w Q i 1 i 1 i 1 1 1 =g OR
=g s} DESCRIPTION < ‘| @ | & | & | SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT sk STANDPIPE
as| 2 = = = (= INSTALLATION
g 2 < [pePTH| S [ Z | cukPa remV-¢ U-0O - W " 2%
[a] l—’e—i
2 e m @ 20 40 60 80 20 40 60 80
-_ Ground Surface 80.82
Dark brown silly sand with organic R
- malerial (TOPSOIL) ;-
4 o
Dark brown SILTY SAND, trace 4t
i rootlets 1. 50| 3
1 D.O.
| 44k o Backfilled
1) with soil
L ggi cuttings
B E SR
5 4
; v i
2| Compact to dense, grey silly sand, ry
i 5|3 | some clay and gravel (GLACIAL TILL) [ 4
— 1]3|% L
|5 A
e o 50 | 30 MH
L 5 ;|
zZ|E 4 D.O.
o|.8 %P
= a|o .
E 1
& E ol 7
: 3 oF
o~ )'
| 49
9%
L o ¥
e
B o 7 50 [ 11 ©
! % D.0.
Y
- o /
K R
B End of borehole 213 |
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z d
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DEPTH SCALE . ) ) LOGGED: M.L.
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@ Houle Chevrier Engineering Ltd.
5 110 25 CHECKED:
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PROJECT: 12-553

LOCATION: See Borehole Location Plan, Figure 2

BORING DATE: April 2, 2013

RECORD OF BOREHOLE 13-30

SHEET 1 OF 1
DATUM: Geodetic

SPT HAMMER: 63.5kg; 0.76 m

BOREHOLE RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/8/13

. IL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w e 50 RESISTANGCE, BLOWS/0.3m , cmis L0
= o o <2
i) g . E 20 40 60 80 107 100 10 1047 |25 | PIEZOMETER
el SlEEV.[B|¥(S ' : ; : - : l = STANDPIPE
Ful|g DESCRIPTION < 2 | o | @ | SHEAR STRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT =l [ e
82| 2 Z [oEPTH| S | & g Cu, kPa remV-g U-O w W W 2%
a 14 z p ————o——
2 ) a 20 40 60 80 20 40 60 80
L o Ground Surface A2 26
Soil stratigraphy not logged
Backiilled
with soil
cultings
£
ks
w
z
.2
[=3
L |52
e
5lo
&[s
a|a
£
E
[=3
o
N
— 2
80.13
End of borehole 213 I
— 3 -
]
|— 4 -
5 —
DEPTH SCALE . . . LOGGED: ML.
Houle Chevrier Engineering Ltd.
110 25 CHECKED:




LOCATION: See Borehole Location Plan, Figure 2

PROJECT:

12-553

BORING DATE: April 2, 2013

RECORD OF BOREHOLE 13-31

SHEET 1 OF 1

DATUM: Geodelic

SPT HAMMER: 63.5 kg; 0.76 m

BOREHOLE _RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

B L PROFILE AMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w g S0 o5l N e RESISTANCE, BLOWS/0.3m k, cm/s O]
<=
sal i o) E 20 40 60 80 107 108 405 1047 |ZE| PIEZOMETER
2| = | pey Glwls 1 1 1 ! 1 1 1 1 ot OR
FulQ DESCRIFTION < 12| g | |SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT sk STANDPIPE
8=l 2 = [oerTH| 2 | £ £ | cu.kra remV-@ U-Q i w i 9(% INSTALLATION
=] o z p pb—me—r
2 5 ™ @ 20 40 60 80 200 40 60 80
. Ground Surface 80.87
Grey brown crushed sand and gravel
(FILL MATERIAL)
15015 O
D.O.
Backfilled
with soil
80,26 cuttings
0.61
| Brown SILTY SAND, trace gravel
& :
5s I'1] 70 9
R Er e 09
S 2| Very stiff, grey brown SILTY CLAY ieh 2|50 5
g g ’,5 D.C.
oo vias
L] o]
E (441
3 7ot
g 7/
n rees
(1414
529 |-
// %
e
Compact to dense, grey silty sand, b
trace clay and gravel (GLACIAL TILL) |4 3 | sollis o
b
£ D.0.
¥
End of borehole .13
—~ 3
— 4
— 5
DEPTH SCALE . . . LOGGED: M.L.
Houle Chevrier Engineering Ltd.
110 25 CHECKED:




PROJECT: 12-653 RECORD OF BOREHOLE 13-32 SHEET 1 OF 1

BOREHOLE RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/2/13

LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: April 2, 2013 SPT HAMMER:  63.5 kg; 0.76 m
B OIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w |9 S RESISTANCE, BLOWS/0.3m k, cmis _0
= . = . <2
sal| & 9 E 20 40 60 80 107 106 10 10T [ZE PIEZOMETER
e a FlwlS 1 1 1 1 1 ! 1 1 gﬂ OR
e DESCRIPTION < [EEY 12 | & |3 [ SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT | 5+ STANDPIPE
il L (oerth| 3 | = | 2 | cu.kPa remV-@ U-0 . B85 INsTALLATION
o S gl m |2 5] Wp ——oe——+ W <9
o 7 o 20 40 60 80 20 40 60 80
Ground Surface 78 AR
Soil stratigraphy not logged
Backiilled
with soil
cutlings
£
I
w
z
s
3|5
3=
[
oo
HE
2|5
£
E
f=1
f=1
N
76,45
End of borehole 213 1l
]
l
3 -
4 =t
DEPTH SCALE . . . LOGGED: ML
Houle Chevrier Engineering Ltd.
11to 25 CHECKED:




PROJECT: 12-553 RECORD OF BOREHOLE 13'33 SHEET 1 OF 1

BOREHOLE _RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/2/12

LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodslic
BORING DATE: April 2, 2013 SPT HAMMER: 63.5 kg; 0.76 m
B SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w g RESISTANCE, BLOWS/0.3m k, cm/s O]
< = . K N <2
ol | W 9 = E 20 40 60 80 107 10 105 g0 [ 25 FIEZERTER
ZE| 2 S lEey U w|g ‘ ' ' : ' S ' ' B STANDPIPE
Fulo DESCRIPTION < @ | o | & | SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT 5
as| 2 T loertH| 2| = | 2 | cu kPa remV-@ U-O w ad INSTALLATION
a ol © z S Wp ——&——— W) <
o = (m @
m t m 20 40 60 680 20 40 60 80
0 Ground Surface 78.64
Grey crushed sand and gravel (FILL
MATERIAL)
1 ]50]| 28
_____________ 78,28
0.36 0.0,
'\Bﬂrlc\)_vrvghflizﬁ)silty sand (FILL o] Backfilled
with soil
78.03 cutlings
] 061
g| Very stiff to firm, grey brown SILTY Vi
2| CLAY gose =
« A4
2 ]
e v
2|5 522!
5l o 2|50 2 )
2| E 14444 D.C.
s g "/z
E vz
E 14
) e _—
< 1111
N LA
(444
gees -
44
aees
%
(4414
5 ¥
% 3|50 1 o}
w94 D.O.
274
z 9%
brx] 7651
End of borehole 213 .|
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4 .
-
5 -
DEPTH SCALE . . . LOGGED: M.L.
Houle Chevrier Engineering Ltd.
1to 25 CHECKED:




PROJECT: 12-553

LOCATION: See Borehole Location Plan, Figure 2

BORING DATE: April 3, 2013

RECORD OF BOREHOLE 13-34 SHEET 1 OF 1

DATUM: Geodetic

SPT HAMMER: 63.5 kg; 0.76 m

o SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
y |2 °_| RESISTANCE, BLOWS/0.3m k. cmis )
<Z
3a| & 5 E 20 40 60 80 107 106 108 10*T |22 PIEZOMETER
o | = . Flulg 1 1 1 1 1 1 1 1 gm OR
E g R < ELEV. o|g 2 SHEAR STRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT aF INSSTT';';‘_BF\"TFI‘SN
L= 2 s [oePTH] 5 F|Z | cukpa remV-@ U-o| . w w od
[a] l &
2 s m @ 20 40 60 80 200 40 60 80
= o Groimned Sirfare 78.90
- Soil stratigraphy not logged
i Backfilled
with soil
2 cutlings
- £
&
- wn
z
- 2
8|5
- 1|3
<z
|
HE
8 2|2
E
i E
(=1
s (=1
N
- 2
s 76.77
| End of borehole 213
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=
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PROJECT: 12-553 RECORD OF BOREHOLE 13'35 SHEET 1 OF 1

BOREHOLE RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: April 4, 2013 SPT HAMMER: 63.5 kg; 0.76 m
& FIL AMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w g RIS S S RESISTANCE, BLOWS/0.3m k, cm/s )
<<
38|k 8 E 20 40 60 80 107 10® 40% 4047 |ZE| PIEZOMETER
e T Glwld 1 1 1 1 | 1 1 ! 'g o OR
Eu|leo DESCRIPTION < |ELEV- 1@ | & | & [ SHEAR STRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT EF STANDPIPE
L= 2 = |oeptH| S | £ % Cu, kPa remV-@ U-O " w = 9@ INSTALLATION
=] e z p ——o—
2 sl m @ 20 40 60 80 200 40 60 80
0 Ground Surface 79.21
Dark brown silly sand trace organic 2] 7914
material (TOPSQIL) [TT] o007 d
Brown SILTY SAND
1(50]| 5
D.O.
O Bentonite
seal
5 |
o Filter sand
2z
0
5| 1 78 28| © 32 mm
13T d 0. Diameter,
|2 very stiff, grey brown SILTY CLAY 7esd 21s50| 6 0.76 metres
g2 |44 D.O. long well
] LU
E g /5 screen
£ pees
E 505
7
ghay
L]
5595 —— fe]
z?f No
9955 groundwater
(1414 was
Py observed in
veas 31501 6 t =2 1 borehole on
LA D.O April 17,
wr L 2013.
2 v
.:/ 1
4444 77.08
End of borehole 213 |
3 -1
4 -
5 —
DEPTH SCALE . . . LOGGED: M.L.
Houle Chevrier Engineering Ltd.
1to 25 CHECKED:




PROJECT:

LOCATION: See Borehole Location Plan, Figure 2

12-553

BORING DATE: April 3, 2013

RECORD OF BOREHOLE 13-36

SHEET 1 OF 1

DATUM: Geodetic

SPT HAMMER: 63.5 kg; 0.76 m

BOREHOLE RECCORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

= SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
y | ¢ RESISTANCE, BLOWS/0.3m k, cmis Lo
%=z
38| E g E 20 40 60 80 107 108 105 1097 | 2 PIEZOMETER
ol = . v Slulg 1 1 1 1 1 ] 1 1 gﬂ OR
3 I DESCRIPTION < [ELEY f @ | & | 3 [ SHEARSTRENGTH nat.v- + Q-@|  WATER CONTENT, PERCENT | 5F STANDPIPE
as| £ T |oeptH| S | 7 | 2 | cukPa remV-@ U-Q W g INSTALLATION
w id < (e} <
fal f6) 2l m |2 ] Wp wi 3
@ 5 @ 20 40 60 80 200 40 60 80
9 Ground Surface 78.62
Dark brown silly sand trace organic ﬂ
material (TOPSOIL) ..,
ls-9| 7844 e}
q 0.78
Loose, grey brown SILTY SAND 1150 s
D.O.
q Backfilled
with soil
b |—— cutlings
£ L 77
@ pre] 076
F| Very stiff, grey brown SILTY CLAY #ris
&5 ’ ;’
1|91 E [
<2 vz 2|50 8 o
g|g vavr D.0.
ol dy
oo gede
£ %
E w
= b
[=]
~ #2ae
)
3 S—
o ]
1
gase
77
.
% 3|50 4 o
94 D.O.
42
= 2 ;/
4
A 7649
End of borehole 213
— 3
— 4
- 5
DEPTH SCALE . . . LOGGED: ML.
Houle Chevrier Engineering Ltd.
11025 CHECKED:




BOREHOLE RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/9/13

PROJECT: 12-553 RECORD OF BOREHOLE 13-37 SHEET 1 OF 1
LOCATION: See Borehole Location Plan, Figure 2 DATUM: Geodetic
BORING DATE: April 3, 2013 SPT HAMMER: 635 kg; 0.76 m
o SOIL PROFILE MPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w ) . RESISTANCE, BLOWS/0.3m k, cmis Lo
= 5 o N <Z
S8 & <) E 20 40 60 80 107 106 10% 10?4 | ZE PIEZOMETER
PE| = o Elwla 1 1 1 1 ! ! ! 1 2a OR
fu|o DESCRIPTION < [ ELEV- 1@ | & | & [ SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT | 5+ STANDPIPE
L=l 2 & [DEPTH]| 3 | £ | £ | Cu.kPa remV-@ U-0 ™ og | INSTALLATION
o o] Elm |2 1 Wp wi g
& [ @ 20 40 60 80 200 40 60 80
_ Ground Surface 78.59
- Soil stratigraphy not logged
i Backfilled
with soll
s cuttings
- =
g8
- w
L [ |2
[=3
i
<|lg
L ola
£
B E
L |k
- 2
- 76.46
i End of borehole 2,13 |
- 3 -
— 4 —
5 |
DEPTH SCALE . . - LOGGED: ML.
Houle Chevrier Engineering Ltd.
110 25 CHECKED:




PROJECT: 12-553
LOCATION: See Borehole Location Plan, Figure 2

BORING DATE: April 3, 2013

RECORD OF BOREHOLE 13-38

SHEET 1 OF 1
DATUM: Geodetic

SPT HAMMER: 63.5 kg; 0.76 m

BOREHOLE _RECORD WITH LAB WC HCEL BOREHOLE LOGS.GPJ HCE DATA TEMPLATE.GDT 5/8/13

) SOIL PROFILE SAMPLES | DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
Yy |9 RESISTANCE, BLOWS/0.3m k, s Lo
= B . - <<
58| & = E 20 40 60 80 107 108 10 g0 [ 2ZE PIEZOMETER
o | = o Eluls 1 1 1 1 1 ! | 1 2a OR
Ele DESCRIPTION < [ELEY- | @ | & | & [ SHEARSTRENGTH nat V- + Q-@|  WATER CONTENT,PERCENT | 5F STANDPIPE
5= 2 Y loertH] S | £ g Cu, kPa remV-@ U-O W 84 INSTALLATION
a8 |5 2 m |2 9 Wp wi <3
& 5 @ 20 40 60 80 200 40 60 80
S Ground Surface 78,39
Dark brown silty sand trace oragnic 2
lmaterial (TOPSOIL) v 73 fg
[ 4
Very stiff, brown SILTY CLAY srre
gisr 11506
4955 R.O.
e
# Backfilled
veue with saoil
A1 cuttings
L1144 |
aaes
5 e |
) 49¢
|2 %%
[=] ]
ki 4%
iy #nes 2|50 6 o
£ aes D.O.
3 gnre
[=] L
£ ]
3 Aane
(=3 vl ]
P=1 1
N 2949
4977
4azz
b1 9
/s
]
795t
Wi 315010
ee) D.O.
A
- 2aae
2 7%
i 76.26
End of borehole 2.13 Il
| — 3 =
4 -
— 5 -
DEPTH SCALE . . . LOGGED: ML,
Houle Chevrier Engineering Ltd.
11025 CHECKED:




PROJECT: 12-553

LOCATION: See Borehole Location Plan, Figure 2

BORING DATE: April 3, 2013

RECORD OF BOREHOLE 13-39 SHEET 1 OF 1

DATUM: Geodelic

SPT HAMMER: 63.5 kg; 0.76 m

BOREHOLE _RECORD WITH LAB WC HCEL BOREHOLE LOGS.GFJ HCE DATA TEMPLATE.GDT 5/9/13

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
[=] '
w o SSEeRone SAMPLES | RESISTANGE, BLOWS/0.3m k, cmis o
=} T 22
58| & 5 E 20 40 60 80 107 106 10° 1097 |ZE| PIEZOMETER
o | = T | pey Eluls 1 1 L 1 1 1 1 1 on OR
I . e =y
Fu|l o DESCRIPTION < 2| & | @ | SHEARSTRENGTH nat.V- + Q-@|  WATER CONTENT, PERCENT 5+ IN%%"&E/F\"TTSN
g=| 2 DEPTH | 2| cukpe remV-@ U- g
= | @ = = (o] o wor—eW w <3
o
2 sl ™ @ 20 40 60 80 200 40 60 80
1 Ground Surface 78.08
Soil stratigraphy not logged
Backfilled
with soil
cutlings
£
&
w
o]
1 S*'zf
pa £
O
gIE
8|3
g
- 2
7595
End of borehole 213 |
— 3 —4
4 —
5 —
DEPTH SCALE ) . ) LOGGED: M.L.
Houle Chevrier Engineering Ltd.
1to 25 CHECKED:







PROJECT:
LOCATION:

97078

See Slle Plan, Y igure 2

HBORING DATE:  Fubruary 2, 2009

RECORD OF BOREHOLE 08-08

SHEED 1 QF 1
DATUM: Not Applicahle

SPT HAMMER: 62 6 kq: drop 9.76m

BOREHOLE_RECORD (7-078 BH LOGS FEB 2008 GP. MHECL.GDT 3/3:09

DYNAMIC PEMETRATION  —--—__ | HYDRAULIC CONDUCTIVITY.,
y é SOlL FROFILE SAMPLES | RESISTANCE. BLOWSIC 3m 7 | kemi L0
- z

sel L & £ 0 40 © 80 a0 107 0% 108 qo |22 FIEZOMETER

ez T ey, [Bfw|2 e bl & ' T 281 srantrie

E seo o 1 & ‘AR S R B ) : . rg=i [

Fale DESCRIPTION F =] 9 2 (S‘SEkA;‘: STRENGTH ;::n \.V o S- ° WATER CONTENT, PFERCENT ar Al A La

a ) o S|F|Z] o V-3 (o] Wi o W 3

0o o © z S p pon— W

a B @ 20 4 60 80 200 a0 80 30
S Ground Surface 53.00 i
! g Grey crushad sand 20 grovel [GASE aag7 | 1 ]cs ]
i 7 NMATERIAL} e
i §[\nspnattic C > _ag-_,? 2 |ecs I} ]
. &5\ Grey crushed cond and gravel, some 33
- 21 {\silt (BASE MATERIAL) ) |
| - 3 |Cs o
3 5| u| Grey brown silty sand, lrace clay,
i 5| E| some gravel (FILL) Sioa) |
A 12 Compact grey brown silly sand Pyl o7e 1
[ ][] GLaciaLTiL) LA 4 | 501 Q =
- 2 A e | | f‘ogn =
- 1 Auger ratusal on ilaread bedrock 1.74 4 Groundwalar o
- End of borehole ﬁonr;dmons
: observad.
| — 2 -~
- a3 -
= 4 o
-
- 3}
- 5 -
| B — 4
- 7 -
- 8 i
DEPTH SCALE N i B LOGGED: AN.
Houle Chevrier Engineering Ltd.
CHECKED

1 to 40




PROJCCT. 07075 RECORD OF BOREHOLE 08-11 SHEET 1 OF |
LACATION: See Site Plan, Figuee 2 DATUM:  Not Applicatsly
BORING NATE: February 3, 200¢ SPT HAMMER: 63.6 kg; drop 0.76m
IL PROFIL OYNAMIG PENETRATION  ~——— HYDRAULIC CONOUCTIVITY,
w § EeroRonE SAMPLES | RESISTANCE, BLOWS/D 3m | ke Lo
L |22
STl W & £ 0 40 G0 a0 107 100 195 4" [ZE|  PIEZOMETER
P | 2 P ey Elhud2 | L I I 1 1 1 I Sﬁ . OR
Ea| o DESCRIPTION < [ELEV Lo | 8 | E Fonear STRENGTH nar vo + O.e|  WATER CONTENT, PERCENT 5 STANDPIPE
=z 2 [oermH| 2] & g Cu, kPa fem.V-@ V-0 W aa INSTALLATION
a & « m | Z 3 ’ Wp Wi 9
& = @ 0 40 6@ oM 20 40 60 60
ob Ground Sutdace 80.20 ‘
= i Nalwvae
B TOPSOIL Y Backill
- ) Bentonite
. Grey brown siity clay and silty sand
[ {FILL MATERIAL)
:- 1 Native
i Ie) Backhll
- Very stiff to sliff grey brown SILTY
g CLAY (weathered crust)
s & i
- 2 v
|8
= Q
1 2
L g‘ g Bentonite
L 2|'s| Compiet rey brown to geey sitly
3 |%|B| sand, trace clay, some gravel,
L z 5 accasional cobhbles (GLAGCIAL TILL)
L a8
] &
3 £ o]
3 § Filter sand
] ]
3 )
5 JImm
B diameter,
3 1.32m long
3 R e e L PVC \well
B = v screen
- Loose gy sifty sand, race clay,
i some gravel, occasional cobbles
5 {GLACIAL TILL) 0
. Native
3 Backfily
al- & Eud of borehale Geoundwater
@ leval in well _
a screen al A
! 2.00 meirea
balaw ]
- ground
a suiface an
Fabruary 1
g 18, 2009,
g ; 2
8 5
9
™
52
©
b
-
)
af @ -
®
g )
DEPTH SCALE » . . LOGGED AN
b Houle Chevrier Engineering Ltd.
<] ! 1090 GHECKED:




BOREHOLE RECORD 07-078 BH LOGS FEB 200¢.0P) MHECL GOT IS

PROJECT: 07-078 RECORD OF BOREHOLE 08-12 SHEET 1 OF 1
LOCATION: See Site Pian, Figure 2 DATUM: Mot Applicebla
BORING DATE: February 4, 2009 SPT HAMMER; 63,6 kg: drop 0.76m
3 e g DYNAMIC PENETRATION  “~~-__ | HYDRAULIC CONDUCTIVITY. )
w ‘E SOFPRoA St RESISTANCE. BLOWS!0.3m -~ | &, emis 1 _,%
S| E 5 3 20 40 60 80 e 108 0% g9 3 PIRZQME 1ER
ez ey [G|wla hesemtin | ' : : : , e STANDPIPE
b= I Q o R N = [
E;l % NESCRIPTION = — g e g (S:SES(APR; STRENGTH :1:[5; \o\" : $ 8.. WATER CONTENT. PERCENT au (NSTALLATION
w o é D -P‘ % ~1& . 5 0 wa b W Wi g g
@18 = m @ 20 M s 80 20 40 &0 80
. Ground Surface 75.30 .
Grey brown sondy sil, Itace organic |+l Native
i material (TOPSOIL) = Backili
Y 1 |cs o) )
. Bentonite
! 74,77
g 0.93
L Vewy stiff gray brown silty clay, trace
s sand and graval (FILL) .
[ Notive b
- 2 |sa] 8 o) Backiil I
i Do bl
- e
3 — =
. 1
B 3 |s50| 4 6] EA'."
L 0o iy
. = 75
I | FececicsasaswmaTg 72,9 i
E || TR ERE $% E‘E
B Grey brown fine to medium sand, bA
- trace silt, some silly clay pocksts 4 Sg 22 S ?—;
g {FILL) o
s L
&
= 3 2 Ig
E 8 f=r1 i%
i 7
i E: 71921 5 |50 | 5 0
1 3 g # 338 78] !
3 £|A| StiFf grey brown SLTY CLAY L Filter zand
i g| {weatherad crust) ¢ 3
3 E 2
) & 7%
i~ 4 ; Bantanile
= 6 |50 2 — g
' 4 0o
b
I 2
i —
- ¥
s
8 7 gg 6 o 31mm
= 9 o riligrznsler.
3 o= 82m Jong
: U1 ERER e PVC wall
. Compact grey siity sand, trace clay, |4’ 5 screen
L saine graval, occasional cobbles gl
L {GLACIAL TILL) '-'t;
T 4% 8 |50 12 o
L1 }; 0o
7/
6 4
§% ; B Native
Bf,/ Backdllf
1
54 a [s0fat 0
.4_.)_* [ole]
End of barehale [3 l?z:/?-ll’;‘nﬂtv;::lar
sereen al
7 4.87 ratres
below
graund
surface an
February
18, 2009
8
(JEPTH SCALE . . . LOGGED: aN.
Houle Chevrier Engineering Ltd.
1 1c 40 CHECKED:




RROJECT: ©7-¢78

LOCATION: See Sits Plar, Figure 2

BORING DATE: February 2, 2205

RECORD OF BOREHOLE 08-15

SIHEEY * OF 1
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PROJCCT. 7078 RECORD OF BOREHOLE 08-16 SHEET 1 OF 2
LOCATION: See Site Plan, Figure 2 DATUM: Net Applicable
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	Part 1 General
	1.1 RELATED SECTIONS:
	.1 Section 32 11 23 - Aggregate Base Course.
	.2 Section 33 41 00 – Storm Utility Drains.
	.3 Section 33 65 73 – Concrete Encased Duct Banks and Manholes.

	1.2 REFERENCES
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM C 136-14, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.2 ASTM D 698-12e2, Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft n ) (600 kN-m/m n ).
	.3 ASTM D4318-10e1, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.

	.2 Canadian General Standards Board (CGSB)
	.1 CGSB 8.2-M88-CAN/CGSB Sieves, Testing, Woven Wire, Metric

	.3 Ontario Provincial Standard Specifications (OPSS)
	.1 OPSS.MUNI 1010-13 Material Specification for Aggregates – Granular A, B, M and Select Subgrade Material.


	1.3 DEFINITIONS
	.1 Excavation classes: two classes of excavation will be recognized; common excavation and rock excavation.
	.1 Rock: any solid material in excess of 1.00m 3 and which cannot be removed by means of heavy duty mechanical excavating equipment with 0.95 to 1.15 m3 bucket. Frozen material is not classified as rock.
	.2 Common excavation: excavation of materials of whatever nature, which are not included under definitions of rock excavation.

	.2 Topsoil:
	.1 Material capable of supporting good vegetative growth and suitable for use in top dressing, landscaping and seeding.
	.2 Material reasonably free from subsoil, clay lumps, brush, objectionable weeds, and other litter, and free from cobbles, stumps, roots, and other objectionable material larger than 25 millimeters in any dimension.

	.3 Waste material: excavated material unsuitable for use in Work or surplus to requirements.
	.4 Approved Native Backfill: excavated site material, free of construction debris, with no stones or rubble larger than 200mm, approved for re-use by Departmental Representative.
	.5 Unsuitable materials:
	.1 Excessively wet material which can not achieve indicated compaction.
	.2 Weak and compressible materials under excavated areas.
	.3 Frost susceptible materials under excavated areas.
	.4 Frost susceptible materials:
	.1 Fine grained soils with plasticity index less than 10 when tested to ASTM D4318, and gradation within limits specified when tested to ASTM C136 : CAN/CGSB-8.2.
	.2 Table:

	.5 Coarse grained soils containing more than 20 % by mass passing 0.075 mm sieve.


	1.4 SUBMITTALS
	.1 Make submittals in accordance with Section 01 00 10 – General Instructions.
	.2 Submit records of underground utility locates, indicating: location plan of existing utilities as found in field, clearance record from utility authority.

	1.5 PROTECTION OF EXISTING FEATURES
	.1 Existing buried utilities and structures:
	.1 Size, depth and location of existing utilities and structures as indicated are for guidance only. Completeness and accuracy are not guaranteed.
	.2 Prior to beginning excavation Work, notify applicable authorities having jurisdiction, establish location and state of use of buried utilities and structures. Authorities having jurisdiction to clearly mark such locations to prevent disturbance dur...
	.3 Confirm locations of buried utilities by careful test excavations in advance of main work.
	.4 Maintain and protect from damage, water, sewer, gas, electric, telephone and other utilities and structures encountered.
	.5 Where unknown utility lines or structures exist in area of excavation, obtain direction of Departmental Representative before removing or re-routing. Costs for such Work to be paid by Departmental Representative.
	.6 Record location of maintained, re-routed and abandoned underground lines.
	.7 Confirm locations of recent excavations adjacent to area of excavation.


	1.6 EXISTING CONDITIONS
	.1 Buried services:
	.1 Before commencing work establish location of buried services on and adjacent to site.



	Part 2 Products
	2.1 MATERIALS
	.1 Granular Base material, refer to Section 32 11 23 – Aggregate Base Course
	.2 Type 1 Fill:
	.1 Approved Native Backfill or select subgrade to OPSS.MUNI 1010.



	Part 3 Execution
	3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	.1 Provide temporary erosion and sedimentation control measures.  Refer to Section 01 35 43 – Environmental Procedures.

	3.2 SITE PREPARATION
	.1 Remove obstructions, ice and snow, from surfaces to be excavated within limits indicated.
	.2 Cut pavement neatly along limits of proposed excavation in order that surface may break evenly and cleanly.

	3.3 STOCKPILING
	.1 Stockpile fill materials in area indicated.
	.1 Stockpile granular materials in manner to prevent segregation.
	.2 Implement sufficient erosion and sediment control measures to prevent sediment release off construction boundaries and into water bodies, refer to Section 01 35 43 – Environmental Procedures.


	3.4 SHORING
	.1 Maintain sides and slopes of excavations in safe condition by appropriate methods and in accordance with Section 01 35 30 - Health and Safety Requirements.
	.2 Engage Services of qualified Professional Engineer who is registered or licensed in the province of Ontario to design and inspect shoring, bracing and underpinning required for work.
	.3 During backfill operation:
	.1 Remove shoring from excavations.


	3.5 DEWATERING AND HEAVE PREVENTION
	.1 Keep excavations free of water while Work is in progress.
	.2 Protect open excavations against flooding and damage due to surface run-off.
	.3 Dispose of water in accordance with Section 01 35 43 - Environmental Procedures and in manner not detrimental to public and private property, or portion of Work completed or under construction.
	.1 Provide and maintain temporary drainage ditches and other diversions outside of excavation limits.

	.4 Provide flocculation tanks, settling basins, or other treatment facilities to remove suspended solids or other materials before discharging to storm sewers, watercourses or drainage areas.

	3.6 EXCAVATION
	.1 Excavate to lines, grades, elevations and dimensions as indicated.
	.2 Do not disturb soil or rock below bearing surfaces.
	.3 Remove concrete, paving, and rubble and other obstructions encountered during excavation.
	.4 Excavation must not interfere with bearing capacity of adjacent foundations.
	.5 For trench excavation, unless otherwise authorized by Departmental Representative in writing, do not excavate more than 10 m of trench in advance of installation operations and do not leave open more than 5m at end of day's operation.
	.1 Excavate trenches to provide uniform continuous bearing and support for 150 mm thickness of bedding material on solid and undisturbed ground.

	.6 Keep excavated and stockpiled materials safe distance away from edge of trench.
	.7 Restrict vehicle operations directly adjacent to open trenches.
	.8 Dispose of surplus and unsuitable excavated material off site.
	.9 Do not obstruct flow of surface drainage or natural watercourses.
	.10 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic matter.
	.11 Notify Departmental Representative when bottom of excavation is reached.
	.12 Obtain Departmental Representative approval of completed excavation.
	.13 Remove unsuitable material from trench bottom including those that extend below required elevations to extent and depth as directed Departmental Representative.
	.14 Correction of unauthorized over-excavation:
	.1 Excavations taken below depths shown without Departmental Representative's written authorization to be filled with granular base material compacted to 95% of maximum density obtained from ASTM D698, refer to Section 32 11 23 – Aggregate Base Course...

	.15 Hand trim, make firm and remove loose material and debris from excavations.
	.1 Where material at bottom of excavation is disturbed, compact foundation soil to density at least equal to undisturbed soil.


	3.7 FILL TYPES AND COMPACTION
	.1 Use types of fill as indicated. Compaction densities are percentages of maximum densities obtained from ASTM D698.
	.1 Type 1 Fill: from conduit or duct bank surround material to underside of granular sub-base and granular base. Compact to 95%.


	3.8 BEDDING AND SURROUND OF UNDERGROUND SERVICES
	.1 Place and compact granular material for bedding and surround of underground services as indicated and as specified in:
	.1 Section 33 41 00 – Storm Utility Drains.
	.2 Section 33 65 73 – Concrete Encasement Duct Banks and Manholes

	.2 Place bedding and surround material in unfrozen condition.

	3.9 BACKFILLING
	.1 Do not proceed with backfilling operations until completion of following:
	.1 Departmental Representative has inspected and approved installations.
	.2 Departmental Representative has inspected and approved of construction below finish grade.
	.3 Inspection, testing, approval, and recording location of underground utilities.
	.4 Removal of shoring and bracing; backfilling of voids.
	.5 Areas to be backfilled to be free from debris, snow, ice, water and frozen ground.

	.2 Do not use backfill material which is frozen or contains ice, snow or debris.
	.3 Place backfill material in uniform layers not exceeding 150 mm compacted thickness up to grades indicated. Compact each layer before placing succeeding layer.
	.4 Backfilling around installations.
	.1 Place bedding and surround material as specified elsewhere.
	.2 Place layers simultaneously on both sides of installed Work to equalize loading.


	3.10 SHORTAGE AND SURPLUS
	.1 Supply necessary fill to meet backfilling and grading requirements and with minimum and maximum rough grade variance.
	Dispose of surplus material off site.
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