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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 Section 31 05 16 - Aggregate Materials. 

1.2 BASIS FOR PAYMENT 

.1 The Granular Sub-Base will be measured per unit price bid and will be for full 
compensation for all labour, materials, accessories and equipment to do the work. 

1.3 REFERENCES 

.1 ASTM International 

.1 ASTM C117-04, Standard Test Methods for Material Finer Than 0.075 mm 
Sieve in Mineral Aggregates by Washing. 

.2 ASTM C131-06, Standard Test Method for Resistance to Degradation of Small-
Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine. 

.3 ASTM C136-06, Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates. 

.4 ASTM D422-63(2007), Standard Test Method for Particle-Size Analysis of 
Soils. 

.5 ASTM D698-12e2, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3). 

.6 ASTM D1557-09, Standard Test Method for Laboratory Compaction 
Characteristics of Soil Using Modified Effort (56,000ft-lbf/ft3) (2,700kN-m/m3). 

.7 ASTM D1883-07e2, Standard Test Method for CBR (California Bearing Ratio) 
of Laboratory Compacted Soils. 

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

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire, Inch Series. 

.2 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric. 

.3 Ontario Provincial Standard Specifications (OPSS) 

.1 OPSS 206 - November 2013, Construction Specification for Grading. 

.2 OPSS.MUNI 330 - November 2014, Construction Specification for In-Place Full 
Depth Reclamation of Bituminous Pavement and Underlying Granular. 

.3 OPSS 501 - November 2014, Construction Specification for Compacting. 

.4 OPSS 1001 - November 2013, Material Specification for Aggregates - General. 

.5 OPSS.MUNI 1010 - November 2013, Material Specification for Aggregates - 
Base, Subbase, Select Subgrade, and Backfill Material. 

.4 Geotechnical Investigation Pavement Rehabilitation, Canadian Food Inspection Agency 
3851 Fallowfield Road, Ottawa, Ontario, dated September 21, 2015 Project: 15-149, 
prepared by Houle Chevrier Engineering Ltd. 
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1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Storage and Handling Requirements: 

.1 Store materials in accordance with manufacturer's recommendations. 

.2 Replace defective or damaged materials with new. 

Part 2 Products 

2.1 MATERIALS 

.1 Pulverization and mixing of the existing asphaltic concrete and granular materials in 
accordance with OPSS.MUNI 330. 

.2 Granular sub-base material: in accordance with Section 31 05 16 - Aggregate Materials 
and OPSS.MUNI 1010: 

.1 Crushed, pit run or screen stone, gravel or sand to OPSS Granular B Type II 
specifications. 

.2 Gradations to be within OPSS limits. 

Part 3 Execution 

3.1 EXAMINATION 

.1 Verification of Conditions: verify conditions of substrate previously installed under other 
Sections or Contracts are acceptable for granular sub-base installation in accordance with 
manufacturer's written instructions. 

.1 Visually inspect substrate in presence of Departmental Representative. 

.2 Inform Departmental Representative of unacceptable conditions immediately 
upon discovery. 

.3 Proceed with installation only after unacceptable conditions have been remedied 
and after receipt of written approval to proceed from Departmental 
Representative. 

3.2 PREPARATION 

.1 Temporary Erosion and Sedimentation Control: 

.1 Provide temporary erosion and sedimentation control measures to prevent soil 
erosion and discharge of soil-bearing water runoff or airborne dust to adjacent 
properties and walkways, according to sediment and erosion control drawings. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

.3 Remove erosion and sedimentation controls and restore and stabilize areas 
disturbed during removal. 



 Section 32 11 16.01 
Canadian Food Inspection Agency GRANULAR SUB-BASE 
No. 475266 Page 3 
 
3.3 PLACING 

.1 Place granular sub-base after subgrade is inspected and approved by Departmental 
Representative. 

.2 Construct granular sub-base to depth and grade in areas indicated. 

.3 Ensure no frozen material is placed. 

.4 Place material only on clean unfrozen surface, free from snow or ice. 

.5 Place pulverized mix or new granular sub-base materials using methods which do not 
lead to segregation or degradation. 

.6 For spreading and shaping material, use spreader boxes having adjustable templates or 
screeds which will place material in uniform layers of required thickness. 

.7 Place material to full width in uniform layers not exceeding 150 mm compacted 
thickness. 

.1 Departmental Representative may authorize thicker lifts if specified compaction 
can be achieved. 

.8 Shape each layer to smooth contour and compact to specified density before succeeding 
layer is placed. 

.9 Remove and replace portion of layer in which material has become segregated during 
spreading. 

3.4 COMPACTION 

.1 Compaction equipment to be capable of obtaining required material densities. 

.2 Efficiency of equipment not specified to be proved at least as efficient as specified 
equipment at no extra cost and written approval must be received from Departmental 
Representative before use. 

.3 Equipped with device that records hours of actual work, not motor running hours. 

.4 Compact to density of not less than 98% maximum dry density in accordance with 
ASTM D698 / ASTM D1557. 

.5 Shape and roll alternately to obtain smooth, even and uniformly compacted sub-base. 

.6 Apply water as necessary during compaction to obtain specified density. 

.7 In areas not accessible to rolling equipment, compact to specified density with 
mechanical tampers approved by Departmental Representative. 

.8 Correct surface irregularities by loosening and adding or removing material until surface 
is within specified tolerance. 

3.5 PROOF ROLLING 

.1 For proof rolling use standard roller of 45400 kg gross mass with four pneumatic tires 
each carrying 11350 kg and inflated to 620 kPa. Four tires arranged abreast with centre to 
centre spacing of 730 mm maximum. 

.2 Obtain written approval from Departmental Representative to use non-standard proof 
rolling equipment. 
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.3 Proof roll at level in sub-base as indicated. 

.1 If non-standard proof rolling equipment is approved, Departmental 
Representative will determine level of proof rolling. 

.4 Make sufficient passes with proof roller to subject every point on surface to three 
separate passes of loaded tire. 

.5 Where proof rolling reveals areas of defective subgrade: 

.1 Remove sub-base and subgrade material to depth and extent as directed by 
Departmental Representative. 

.2 Backfill excavated subgrade with sub-base material and compact in accordance 
with this section. 

.3 Replace sub-base material and compact. 

.6 Where proof rolling reveals areas of defective sub-base, remove and replace in 
accordance with this section at no extra cost. 

3.6 CLEANING 

.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning. 

.1 Leave Work area clean at end of each day. 

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment 
in accordance with Section 01 74 11 - Cleaning. 

.3 Waste Management: separate waste materials for reuse and recycling. 

.1 Remove recycling containers and bins from site and dispose of materials at 
appropriate facility. 

3.7 SITE TOLERANCES 

.1 Finished sub-base surface to be within 10 mm of elevation as indicated but not uniformly 
high or low. 

3.8 PROTECTION 

.1 Maintain finished sub-base in condition conforming to this section until succeeding base 
is constructed, or until granular sub-base is accepted by Departmental Representative. 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 Section 31 05 16 - Aggregate Materials. 

.2 Section 32 11 16.01 - Granular Sub-Base. 

1.2 BASIS FOR PAYMENT 

.1 The Aggregate Base Courses will be measured per unit price bid and will be for full 
compensation for all labour, materials, accessories and equipment to do the work. 

1.3 REFERENCES 

.1 ASTM International 

.1 ASTM C117-04, Standard Test Methods for Material Finer Than 0.075 mm (No. 
200) Sieve in Mineral Aggregates by Washing. 

.2 ASTM C131-06, Standard Test Method for Resistance to Degradation of Small-
Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine. 

.3 ASTM C136-06, Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates. 

.4 ASTM D698-12e2, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3). 

.5 ASTM D1557-09, Test Method for Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000ft-lbf/ft3) (2,700kN-m/m3). 

.6 ASTM D1883-07e2, Standard Test Method for CBR (California Bearing Ratio) 
of Laboratory Compacted Soils. 

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

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire, Inch Series. 

.2 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric. 

.3 Ontario Provincial Standard Specifications (OPSS) 

.1 OPSS 206 - November 2013, Construction Specification for Grading. 

.2 OPSS 501- November 2014, Construction Specification for Compacting. 

.3 OPSS 1001 - November 2013, Material Specification for Aggregates - General. 

.4 OPSS 1010 - November 2013, Material Specification for Aggregates - Base, 
Subbase, Select Subgrade, and Backfill Material. 

.4 Geotechnical Investigation Pavement Rehabilitation, Canadian Food Inspection Agency 
3851 Fallowfield Road, Ottawa, Ontario, dated September 21, 2015 Project: 15-149, 
prepared by Houle Chevrier Engineering Ltd. 
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1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Section 31 05 16 - Aggregate 
Materials. 

Part 2 Products 

2.1 MATERIALS 

.1 Granular base: material in accordance with Section 31 05 16 - Aggregate Materials and 
OPSS.MUNI 1010. 

.1 Crushed stone or gravel to OPSS Granular A specifications. 

.2 Gradations to be within OPSS limits. 

Part 3 Execution 

3.1 PREPARATION 

.1 Temporary Erosion and Sedimentation Control: 

.1 Provide temporary erosion and sedimentation control measures to prevent soil 
erosion and discharge of soil-bearing water runoff or airborne dust to adjacent 
properties and walkways, according to sediment and erosion control drawings. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

.3 Remove erosion and sedimentation controls and restore and stabilize areas 
disturbed during removal. 

3.2 PLACEMENT AND INSTALLATION 

.1 Place granular base after sub-base surface is inspected and approved in writing by 
Departmental Representative. 

.2 Placing: 

.1 Construct granular base to depth and grade in areas indicated. 

.2 Ensure no frozen material is placed. 

.3 Place material only on clean unfrozen surface, free from snow and ice. 

.4 For spreading and shaping material, use spreader boxes having adjustable 
templates or screeds which will place material in uniform layers of required 
thickness. 

.5 Place material to full width in uniform layers not exceeding 150 mm compacted 
thickness. Departmental Representative may authorize thicker lifts (layers) if 
specified compaction can be achieved. 

.6 Shape each layer to smooth contour and compact to specified density before 
succeeding layer is placed. 

.7 Remove and replace that portion of layer in which material becomes segregated 
during spreading. 

.3 Compaction Equipment: 
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.1 Ensure compaction equipment is capable of obtaining required material densities. 

.4 Compacting: 

.1 Compact to density not less than 100% maximum dry density in accordance with 
ASTM D698/D1557. 

.2 Shape and roll alternately to obtain smooth, even and uniformly compacted base. 

.3 Apply water as necessary during compacting to obtain specified density. 

.4 In areas not accessible to rolling equipment, compact to specified density with 
mechanical tampers approved in writing by Departmental Representative. 

.5 Correct surface irregularities by loosening and adding or removing material until 
surface is within specified tolerance. 

.5 Proof rolling: 

.1 For proof rolling use standard roller of 45400 kg gross mass with four pneumatic 
tires each carrying 11350 kg and inflated to 620 kPa. Four tires arranged abreast 
with centre to centre spacing of 730 mm. 

.2 Obtain written approval from Departmental Representative to use non-standard 
proof rolling equipment. 

.3 Proof roll at level in granular base as indicated. 
.1 If use of non-standard proof rolling equipment is approved, Departmental 

Representative to determine level of proof rolling. 
.4 Make sufficient passes with proof roller to subject every point on surface to three 

separate passes of loaded tire. 
.5 Where proof rolling reveals areas of defective subgrade: 

.1 Remove base, sub-base and subgrade material to depth and extent as 
directed by Departmental Representative. 

.2 Backfill excavated subgrade with sub-base material and compact in 
accordance with Section 32 11 16.01 - Granular Sub-Base. 

.3 Replace sub-base material and compact in accordance with Section 
32 11 16.01 - Granular Sub-Base. 

.4 Replace base material and compact in accordance with this Section. 
.6 Where proof rolling reveals defective base or sub-base, remove defective 

materials to depth and extent as directed by Departmental Representative and 
replace with new materials in accordance with Section 32 11 16.01 - Granular 
Sub-Base and this section at no extra cost. 

3.3 SITE TOLERANCES 

.1 Finished base surface to be within plus or minus 10 mm of established grade and cross 
section but not uniformly high or low. 

3.4 CLEANING 

.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning. 

.1 Leave Work area clean at end of each day. 

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment 
in accordance with Section 01 74 11 - Cleaning. 
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.3 Waste Management: separate waste materials for reuse and recycling. 

.1 Remove recycling containers and bins from site and dispose of materials at 
appropriate facility. 

.2 Divert unused granular material from landfill to local facility approved by 
Departmental Representative. 

3.5 PROTECTION 

.1 Maintain finished base in condition conforming to this Section until succeeding material 
is applied or until acceptance by Departmental Representative. 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 Section 31 05 16 - Aggregate Materials. 

1.2 BASIS FOR PAYMENT 

.1 The Asphalt Paving will be measured per unit price bid and will be for full compensation 
for all labour, materials, accessories and equipment to do the work. 

1.3 REFERENCES 

.1 ASTM International 

.1 ASTM D698-12e2, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)). 

.2 ASTM D2041, Standard Test Method for Theoretical Maximum Specific Gravity 
and Density of Bituminous Paving Mixtures. 

.2 Ontario Provincial Standard Specifications (OPSS) 

.1 OPSS 310 - November 2012, Construction Specification for Hot Mix Asphalt. 

.2 OPSS.MUNI 1010-November 2013, Material Specification for Aggregates – 
Base, Subbase, Select Subgrade and Backfill Material. 

.3 OPSS 1150-November 2010, Material Specification for Hot Mixed Asphalt. 

.3 Geotechnical Investigation Pavement Rehabilitation, Canadian Food Inspection Agency 
3851 Fallowfield Road, Ottawa, Ontario, dated September 21, 2015 Project: 15-149, 
prepared by Houle Chevrier Engineering Ltd. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Product Data: per Section 01 33 00 - Submittal Procedures. 

.1 Submit manufacturer's instructions, printed product literature and data sheets for 
asphalt mixes and aggregate and include product characteristics, performance 
criteria, physical size, finish and limitations. 

.2 Submit viscosity-temperature chart for asphalt cement to be supplied showing 
either Saybolt Furol viscosity in seconds or Kinematic Viscosity in centistokes, 
temperature range 105 to 175 degrees C 4 weeks prior to beginning Work. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Deliver and stockpile aggregates in accordance with Section 31 05 16 - Aggregate 
Materials. Stockpile minimum 50 % of total amount of aggregate required before 
beginning asphalt mixing operation. 

.3 When necessary to blend aggregates from one or more sources to produce required 
gradation, do not blend in stockpiles. 
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.4 Stockpile fine aggregate separately from coarse aggregate, although separate stockpiles 
for more than two mix components are permitted. 

.5 Provide approved storage, heating tanks and pumping facilities for asphalt cement. 

.6 Submit to Departmental Representative copies of freight and waybills for asphalt cement 
as shipments are received. 

.1 Departmental Representative reserves right to check weights as material is 
received. 

.7 Stockpile crushed RAP separately in accordance with Section 31 05 16 - Aggregate 
Materials. 

Part 2 Products 

2.1 MATERIALS 

.1 Aggregates to: OPSS.MUNI 1010. 

.2 Asphalt to OPSS 1150 and 310. 

Part 3 Execution 

3.1 PREPARATION 

.1 The pavement should be stripped, sub-excavated to subgrade level and should be 
properly shaped, crowned, then proof rolled with a heavy vibratory roller. 

.2 Any soft or spongy subgrade areas detected should be sub-excavated and properly 
replaced with suitable backfill compacted to 95% SPMDD (ASTM D698). 

.3 Temporary Erosion and Sedimentation Control: 

.1 Provide temporary erosion and sedimentation control measures to prevent soil 
erosion and discharge of soil-bearing water runoff or airborne dust to adjacent 
properties and walkways, according to sediment and erosion control drawings. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

.3 Remove erosion and sedimentation controls and restore and stabilize areas 
disturbed during removal. 

.4 Prior to laying mix, clean surfaces of loose and foreign material. 

3.2 PLACING 

.1 Obtain Departmental Representative's approval of base prior to placing asphalt. 

.2 Place asphalt concrete to thicknesses, grades and lines as indicated. 

.3 Placing conditions: 

.1 Place asphalt mixtures only when air temperature is 5 degrees C minimum. 
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.2 When temperature of surface on which material is to be placed falls below 10 
degrees C, provide extra rollers as necessary to obtain required compaction 
before cooling. 

.3 Do not place hot-mix asphalt when pools of standing water exist on surface to be 
paved, during rain, or when surface is damp. 

.4 Place individual strips no longer than 500 m. 

.5 Spread and strike off mixture with self-propelled mechanical finisher. 

.1 Construct longitudinal joints and edges true to line markings. 
.1 Departmental Representative to establish lines for paver to follow 

parallel to centerline of proposed pavement. Position and operate paver 
to follow established line closely. 

.2 When using pavers in echelon, have first paver follow marks or lines, and second 
paver follow edge of material placed by first paver. 
.1 Work pavers as close together as possible and in no case permit them to 

be more than 30 m apart. 
.3 Maintain constant head of mix in auger chamber of paver during placing. 
.4 If segregation occurs, immediately suspend spreading operation until cause is 

determined and corrected. 
.5 Correct irregularities in alignment left by paver by trimming directly behind 

machine. 
.6 Correct irregularities in surface of pavement course directly behind paver. 

.1 Remove excess material forming high spots using shovel or lute. 
.1 Fill and smooth indented areas with hot mix. 
.2 Do not broadcast material over such areas. 

.7 Do not throw surplus material on freshly screeded surfaces. 

.6 When hand spreading is used: 

.1 Use approved wood or steel forms, rigidly supported to assure correct grade and 
cross section. 
.1 Use measuring blocks and intermediate strips to aid in obtaining required 

cross-section. 
.2 Distribute material uniformly without broad casting material. 
.3 During spreading operation, thoroughly loosen and uniformly distribute material 

by lutes or covered rakes. 
.1 Reject material that has formed into lumps and does not break down 

readily. 
.4 After placing and before rolling, check surface with templates and straightedges 

and correct irregularities. 
.5 Provide heating equipment to keep hand tools free from asphalt. 

.1 Control temperature to avoid burning material. 

.2 Do not use tools at higher temperature than temperature of mix being 
placed. 
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3.3 COMPACTING 

.1 Do not change rolling pattern unless mix changes or lift thickness changes. 

.1 Change rolling pattern only as directed by Departmental Representative. 

.2 General: 

.1 Provide at least 2 rollers and as many additional rollers as necessary to achieve 
specified pavement density. When more than 2 rollers are required, 1 roller must 
be pneumatic tired type. 

.2 Start rolling operations as soon as placed mix can bear weight of roller without 
excess displacement of material or cracking of surface. 

.3 Operate roller slowly initially to avoid displacement of material. Do not exceed 5 
km/h for breakdown and intermediate rolling for static steel-wheeled and 
pneumatic tired rollers. Do not exceed 9 km/h for finish rolling. 

.4 Use static compaction for levelling coarse less than 25 mm thick. 

.5 For lifts 50 mm thick and greater, adjust speed and vibration frequency of 
vibratory rollers to produce minimum of 25 impacts per metre of travel. For lifts 
less than 50 mm thick, impact spacing not to exceed compacted lift thickness. 

.6 Overlap successive passes of roller by minimum of 200 mm and vary pass 
lengths. 

.7 Keep wheels of roller slightly moistened with water to prevent pick-up of 
material but do not over-water. 

.8 Do not stop vibratory rollers on pavement that is being compacted with vibratory 
mechanism operating. 

.9 Do not permit heavy equipment or rollers to stand on finished surface before it 
has been compacted and has thoroughly cooled. 

.10 After traverse and longitudinal joints and outside edge have been compacted, 
start rolling longitudinally at low side and progress to high side. 
.1 Ensure that all points across width of pavement receive essentially equal 

numbers of passes of compactors. 
.11 When paving in echelon, leave unrolled 50 to 75 mm of edge which second paver 

is following and roll when joint between lanes is rolled. 
.12 Where rolling causes displacement of material, loosen affected areas at once with 

lutes or shovels and restore to original grade of loose material before re-rolling. 

.3 Breakdown rolling: 

.1 Begin breakdown rolling with vibratory roller immediately following rolling of 
transverse and longitudinal joint and edges. 

.2 Operate rollers as close to paver as necessary to obtain adequate density without 
causing undue displacement. 

.3 Operate breakdown roller with drive roll or wheel nearest finishing machine. 
When working on steep slopes or super-elevated sections use operation approved 
by Departmental Representative. 

.4 Use only experienced roller operators. 

.4 Intermediate rolling: 
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.1 Use pneumatic-tired, steel wheel or vibratory rollers and follow breakdown 
rolling as closely as possible and while paving mix temperature allows maximum 
density from this operation. 

.2 Rolling to be continuous after initial rolling until mix placed has been thoroughly 
compacted. 

.5 Finish rolling: 

.1 Accomplish finish rolling with two-axle or three-axle tandem steel wheeled 
rollers while material is still warm enough for removal of roller marks. 
.1 If necessary to obtain desired surface finish, use pneumatic-tired rollers 

as directed by Departmental Representative. 
.2 Conduct rolling operations in close sequence. 

.6 Dust entire area of sheet asphalt pavements immediately after rolling to eliminate 
tendency to pick-up under traffic. 

3.4 JOINTS 

.1 General: 

.1 Remove surplus material from surface of previously laid strip. 
.1 Do not deposit on surface of freshly laid strip. 

.2 Construct joints between asphalt concrete pavement and Portland cement 
concrete pavement as indicated. 

.3 Paint contact surfaces of existing structures such as manholes, curbs or gutters 
with bituminous material prior to placing adjacent pavement. 

.2 Transverse joints: 

.1 Offset transverse joint in succeeding lifts by at least 600 mm. 

.2 Cut back to full depth vertical face and tack face with thin coat of hot asphalt 
prior to continuing paving. 

.3 Compact transverse joints to provide smooth riding surface. Use methods to 
prevent rounding of compacted surface at joints. 

.3 Longitudinal joints: 

.1 Offset longitudinal joints in succeeding lifts by at least 150 mm. 

.2 Cold joint is defined as joint where asphalt mix is placed, compacted and left to 
cool below 100 degrees C prior to paving of adjacent lane. 
.1 For airfield runway paving, avoid cold joint construction in mid-30 m of 

runway. 
.2 If cold joint cannot be avoided, cut back by saw cutting previously laid 

lane, by at least 150 mm, to full depth vertical face, and tack face with 
thin coat of hot asphalt of adjacent lane. 

.3 Overlap previously laid strip with spreader by 25 to 50 mm. 

.4 Before rolling, carefully remove and discard coarse aggregate in material 
overlapping joint with lute or rake. 

.5 Roll longitudinal joints directly behind paving operation. 
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.6 When rolling with static or vibratory rollers, have most of drum width ride on 
newly placed lane with remaining 150 mm extending onto previously placed and 
compacted lane. 

3.5 FINISH TOLERANCES 

.1 Finished asphalt surface to be within 5 mm of design elevation but not uniformly high or 
low. 

.2 Finished asphalt surface not to have irregularities exceeding 5 mm when checked with 
4.5 m straight edge placed in any direction. 

3.6 DEFECTIVE WORK 

.1 Correct irregularities which develop before completion of rolling by loosening surface 
mix and removing or adding material as required. 

.1 If irregularities or defects remain after final compaction, remove surface course 
promptly and lay new material to form true and even surface and compact 
immediately to specified density. 

.2 Repair areas showing checking, rippling, or segregation. 

.3 Adjust roller operation and screed settings on paver to prevent further defects such as 
rippling and checking of pavement. 

3.7 CLEANING 

.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning. 

.1 Leave Work area clean at end of each day. 

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment 
in accordance with Section 01 74 11 - Cleaning. 

.3 Waste Management: separate waste materials for reuse and recycling. 

.1 Remove recycling containers and bins from site and dispose of materials at 
appropriate facility. 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 Section 31 14 13 – Soil Stripping and Stockpiling. 

1.2 REFERENCES 

.1 Ontario Provincial Standard Specifications (OPSS) 

.1 OPSS 506 - November 2013, Construction Specification for Dust Suppressants. 

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-15.1-92, Calcium Chloride. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Delivery and Acceptance Requirements: deliver materials to site in original factory 
packaging, labelled with manufacturer's name and address. 

.1 Supply calcium chloride in quantities and at times as directed by Departmental 
Representative. 

.2 Deliver calcium chloride to site covered trucks. Indicate name of manufacturer, 
name of product, net weight or mass, and percentage of calcium chloride. 

.3 Storage and Handling Requirements: 

.1 Store bags of calcium chloride in weather-proof enclosures. 

Part 2 Products 

2.1 MATERIALS 

.1 Calcium chloride, Type I: to CAN/CGSB-15.1. 

.2 Water shall be free of contaminants that could adversely affect fill material or the 
environment, water shall be free of foreign material that would alter dust suppressant 
solution or cause blockage in the spray equipment. 

Part 3 Execution 

3.1 PREPARATION 

.1 Temporary Erosion and Sedimentation Control: 

.1 Provide temporary erosion and sedimentation control measures to prevent soil 
erosion and discharge of soil-bearing water runoff or airborne dust to adjacent 
properties and walkways, according to sediment and erosion control drawings. 
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3.2 APPLICATION 

.1 Apply calcium chloride and water with equipment approved by Departmental 
Representative. 

.1 A pump capable of developing in the spray manifold a constant uniform pressure 
to sustain the required application. 

.2 A pressure gauge indicating the pressure within the spray bar graduated in 
increments of 15 kPa or less and visible to the operator. 

.3 A rear mounted spray bar having a cab-activated positive and instant shut off that 
can be set at variable heights parallel to the surface and to any spraying width 
from 1 to 3 m to spray any portion of the roadway surface, including the 
shoulders. The spray bar nozzles shall be: 
.1 All of the same manufacture and size. 
.2 Clean and in good working condition. 
.3 Designed and set to ensure uniform fan shaped spray without 

atomization. 
.4 Nozzles shall be set in the spray bar at an angle permitting each spray fan to 

overlap adjacent spray fans in such a manner that complete coverage of the spray 
area is maintained should there be a malfunction of one nozzle. 

.5 A strainer installed in the feed system to prevent clogging of the spray bar 
nozzles. 

.6 A device or method that allows the operator to determine the volume remaining 
in the tank to an accuracy of 200 litres. 

.7 Splash guards or other approved devices for shoulder spraying that shall permit 
spraying immediately adjacent to the pavement without over-spraying the 
pavement surface. 

.8 A system (e.g. meter, GPS device, ground speed sensors, or calibration charts) 
that allows the operator to determine the rate of application with accuracy while 
spreading dust suppressant. 

3.3 CLEANING 

.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning. 

.1 Leave Work area clean at end of each day. 

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment 
in accordance with Section 01 74 11 - Cleaning. 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 Section 31 05 16 - Aggregate Materials. 

.2 Section 31 23 33.01 - Excavating, Trenching and Backfilling. 

1.2 REFERENCES 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM C117-04, Standard Test Method for Materials Finer than 0.075 mm (No. 
200) Sieve in Mineral Aggregates by Washing. 

.2 ASTM C136-05, Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates. 

.3 ASTM D260-86(2001), Standard Specification for Boiled Linseed Oil. 

.4 ASTM D698-12e2, Standard Test Method for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600 kN-m/m3). 

.2 Canadian Standards Association (CSA International) 

.1 CSA-A23.1-14/A23.2-14, Concrete Materials and Methods of Concrete 
Construction/Methods of Test and Standard Practices for Concrete. 

.3 Ontario Provincial Standard Specifications (OPSS) 

.1 OPSS 351 - November 2015, Construction Specification for Concrete Sidewalk. 

.2 OPSS 353 - November 2010, Construction Specification for Concrete Curb And 
Gutter Systems. 

.3 OPSS 501 - November 2014, Construction Specification for Compacting. 

.4 OPSS.MUNI 1010 – November 2013, Material Specification for Aggregates – 
Base, Subbase, Select Subgrade and Backfill Material. 

.5 OPSS 1350 - November 2014, Material Specification for Concrete - Materials 
Production. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals per Section 01 33 00 - Submittal Procedures. 

.2 Product Data: submit WHMIS MSDS sheets. 

.3 Inform Departmental Representative of proposed source of materials and provide access 
for sampling at least 4 weeks prior to commencing work. 

.4 If materials have been tested by accredited testing laboratory approved by Departmental 
Representative within previous 2 months and have passed tests requirements of this 
specification, submit test certificates from testing laboratory showing suitability of 
materials for this project. 
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Part 2 Products 

2.1 MATERIALS 

.1 Concrete mixes and materials: to OPSS 1350. 

.2 Joint filler: to OPSS 1350. 

.3 Granular base: Granular A to OPSS.MUNI 1010. 

.4 Non-staining mineral type form release agent: chemically active release agents containing 
compounds that react with free lime to provide water-soluble soap. 

.5 Fill material: to Section 31 05 16 - Aggregate Materials following requirements: 

.1 Granular A. 

.2 Granular B, Type I, II, or III. 

Part 3 Execution 

3.1 GRADE PREPARATION 

.1 Do grade preparation work in accordance with Section 31 23 33.01 - Excavating, 
Trenching and Backfilling. 

.2 Construct embankments using excavated material free from organic matter or other 
objectionable materials. 

.1 Dispose of surplus and unsuitable excavated material off site. 

3.2 GRANULAR BASE 

.1 Obtain Departmental Representative's approval of subgrade before placing granular base. 

.2 Place granular base material to lines, widths, and depths as indicated. 

.3 Compact granular base in maximum 150 mm layers to at least 95% of maximum density 
to ASTM D698. 

3.3 CONCRETE 

.1 Obtain Departmental Representative approval of granular base prior to placing concrete. 

.2 Do concrete work in accordance with OPSS 1350. 

.3 Immediately after floating, give sidewalk surface uniform broom finish to produce 
regular corrugations not exceeding 2 mm deep, by drawing broom in direction normal to 
centre line. 

.4 Provide edging as indicated with 10 mm radius edging tool. 

.5 Slip-form pavers equipped with string line system for line and grade control may be used 
if quality of work acceptable to Departmental Representative can be demonstrated. Hand 
finish surfaces when directed by Departmental Representative. 
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3.4 TOLERANCES 

.1 Finish surfaces to within 3 mm in 3 m as measured with 3 m straightedge placed on 
surface. 

3.5 EXPANSION AND CONTRACTION JOINTS 

.1 Install tooled transverse contraction joints after floating, when concrete is stiff, but still 
plastic, at intervals of 2 m. 

.2 Install expansion joints at intervals of 6 m. 

.3 When sidewalk is adjacent to curb, make joints of curb, gutters and sidewalk coincide. 

3.6 ISOLATION JOINTS 

.1 Install isolation joints around manholes and catch basins and along length adjacent to 
concrete curbs, catch basins, buildings, or permanent structure. 

.2 Install joint filler in isolation joints in accordance with OPSS 1350. 

.3 Seal isolation joints with sealant approved by Departmental Representative. 

3.7 CURING 

.1 Cure concrete by adding moisture continuously in accordance with CSA-A23.1/A23.2 to 
exposed finished surfaces for at least 1 day after placing, or sealing moisture in by curing 
compound as directed by Departmental Representative. 

.2 Where burlap is used for moist curing, place two prewetted layers on concrete surface 
and keep continuously wet during curing period. 

.3 Apply curing compound evenly to form continuous film, in accordance with 
manufacturer's requirements. 

3.8 BACKFILL 

.1 Allow concrete to cure for 7 days prior to backfilling. 

.2 Backfill to designated elevations with material as directed by Departmental 
Representative. 

.1 Compact and shape to required contours as indicated. 

3.9 CLEANING 

.1 Proceed in accordance with Section 01 74 11 - Cleaning. 

.2 On completion and verification of performance of installation, remove surplus materials, 
excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-1.5-99, Low Flash Petroleum Spirits Thinner. 

.2 CAN/CGSB 1.74-01, Alkyd Traffic Paint. 

.2 Green Seal Environmental Standards (GS) 

.1 GS-11-2008, 2nd Edition, Paints and Coatings. 

.3 Health Canada / Workplace Hazardous Materials Information System (WHMIS) 

.1 Material Safety Data Sheets (MSDS). 

.4 The Master Painters Institute (MPI) 

.1 Architectural Painting Specification Manual - current edition. 

.5 Ontario Provincial Standard Specifications (OPSS) 

.1 OPSS 710 - November 2010, Construction Specification For Pavement Marking. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Product Data: per Section 01 33 00 - Submittal Procedures. 

.1 Submit manufacturer's printed product literature and data sheets for pavement 
markings and include product characteristics, performance criteria, physical size, 
finish and limitations. 

.2 Submit two copies of WHMIS MSDS in accordance with Section 01 35 29.06 - 
Health and Safety Requirements. 

.2 Samples: 

.1 Submit to Departmental Representative following material sample quantities at 
least 4 weeks prior to commencing work. 
.1 Two 1 L samples of each type of paint. 

.2 Mark samples with name of project and its location, paint manufacturer's name 
and address, name of paint, MPI specification number and formulation number 
and batch number. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Delivery and Acceptance Requirements: deliver materials to site in original factory 
packaging, labelled with manufacturer's name and address. 

.3 Storage and Handling Requirements: 

.1 Store materials in dry location and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 
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.2 Replace defective or damaged materials with new. 

Part 2 Products 

2.1 MATERIALS 

.1 Paint: 

.1 To MPI -EXT 2.1B, Alkyd zone/traffic marking. 

.2 Paints: in accordance with MPI recommendation for surface conditions. 
.1 Paints: maximum VOC limit 100 g/L to SCAQMD Rule 1113 to GS-11. 

.3 Colour: to MPI listed, yellow and white. 

.4 Upon request, Departmental Representative will supply qualified product list of 
paints applicable to work. Qualified paints may be used but Departmental 
Representative reserves right to perform further tests. 

.2 Thinner: to MPI listed manufacturer. 

Part 3 Execution 

3.1 EXAMINATION 

.1 Verification of Conditions: verify conditions of substrates and surfaces to receive 
pavement markings previously installed under other Sections or Contracts are acceptable 
for product installation in accordance with MPI instructions prior to pavement markings 
installation. 

.1 Visually inspect substrate in presence of Departmental Representative. 

.2 Pavement surface: dry, free from water, frost, ice, dust, oil, grease and other deleterious 
materials. 

.3 Proceed with Work only after unacceptable conditions have been rectified. 

3.2 EQUIPMENT REQUIREMENTS 

.1 Paint applicator: approved pressure type with positive shut-off distributor capable of 
applying paint in single, double and dashed lines and capable of applying marking 
components uniformly, at rates specified, and to dimensions as indicated. 

3.3 APPLICATION 

.1 Pavement markings: laid out as indicated. 

.2 Unless otherwise approved by Departmental Representative, apply paint only when air 
temperature is above 10 degrees C, wind speed is less than 60 km/h and no rain is 
forecast within next 4 hours. 

.3 Apply traffic paint evenly at rate of 3 m2/L. 

.4 Do not thin paint unless approved by Departmental Representative. 

.5 Symbols and letters to conform to dimensions indicated on existing conditions. 
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.6 Paint lines: of uniform colour and density with sharp edges. 

.7 Thoroughly clean distributor tank before refilling with paint of different colour. 

3.4 TOLERANCE 

.1 Paint markings: within plus or minus 12 mm of dimensions indicated. 

.2 Remove incorrect markings as directed by Department Representative. 

3.5 CLEANING 

.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning. 

.1 Leave Work area clean at end of each day. 

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment 
in accordance with Section 01 74 11 - Cleaning. 

.3 Waste Management: separate waste materials for reuse and recycling. 

.1 Remove recycling containers and bins from site and dispose of materials at 
appropriate facility. 

3.6 PROTECTION OF COMPLETED WORK 

.1 Protect pavement markings until dry. 

.2 Repair damage to adjacent materials caused by pavement marking application. 

END OF SECTION 
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Part 1 General 

1.1 MATERIAL SUPPLIED BY DEPARTMENTAL REPRESENTATIVE / DCC 
REPRESENTATIVE 

.1 Departmental Representative will supply topsoil delivered to job site. 

1.2 MEASUREMENT PROCEDURES 

.1 Preparation of sub-grade for placing of topsoil will not be measured in square metres of 
area prepared. 

.2 Topsoil stripping will be measured by Departmental Representative in cubic metres of 
stockpiled topsoil and volume will be determined by average end area method. 

.3 Measure placing of topsoil in cubic metres removed from stockpile. 

.1 Stockpiles will be measured by Departmental Representative and volume of 
topsoil removed calculated by average end area method. 

.4 Measure supply and application of soil amendments, including fertilizer, in standard 
commercial units of weight/volume and square metres of area treated as determined by 
Departmental Representative. 

.1 Measure soil amendments, including fertilizer applied to treated area in cubic 
metres. 

.5 Measure supplying, placing and spreading topsoil in cubic metres determined by truck 
box measurement as loaded. 

.1 Truck box capacity determined by Departmental Representative. 

.6 Measure supplying, placing and spreading topsoil in cubic metres as determined from 
actual surface area covered and depth of topsoil specified. 

.1 Specified depth of topsoil: measured and approved Departmental Representative 
after settlement and consolidation as specified. 

.7 Measure finish grading in square metres from actual surface measurements as determined 
by Departmental Representative. 

1.3 BASIS OF PAYMENT 

.1 Testing of topsoil: Departmental Representative will pay for cost of tests as specified in 
Construction Contract. 

.2 The Topsoil Placement and Grading will be measured per unit price bid and will be for 
full compensation for all labour, materials, accessories and equipment to do the work. 

1.4 REFERENCES 

.1 Agriculture and Agri-Food Canada 

.1 The Canadian System of Soil Classification, Third Edition, 1998. 

.2 Canadian Council of Ministers of the Environment 

.1 PN1340-2005, Guidelines for Compost Quality. 
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1.5 DEFINITIONS 

.1 Compost: 

.1 Mixture of soil and decomposing organic matter used as fertilizer, mulch, or soil 
conditioner. 

.2 Compost is processed organic matter containing 40% or more organic matter as 
determined by Walkley-Black or Loss On Ignition (LOI) test. 

.3 Product must be sufficiently decomposed (i.e. stable) so that any further 
decomposition does not adversely affect plant growth (C:N ratio below (25) 
(50)), and contain no toxic or growth inhibiting contaminates. 

.4 Composed bio-solids to: CCME Guidelines for Compost Quality, Category (A) 
(B). 

1.6 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Quality control submittals: per Section 01 33 00 - Submittal Procedures. 

.1 Soil testing: submit certified test reports showing compliance with specified 
performance characteristics and physical properties as described in PART 2 - 
SOURCE QUALITY CONTROL. 

.2 Certificates: submit product certificates signed by manufacturer certifying 
materials comply with specified performance characteristics and criteria and 
physical requirements. 

1.7 QUALITY ASSURANCE 

.1 Pre-installation meetings: conduct pre-installation meeting to verify project requirements, 
installation instructions and warranty requirements. 

1.8 WASTE MANAGEMENT AND DISPOSAL 

.1 Divert unused soil amendments from landfill to official hazardous material collections 
site approved by Departmental Representative. 

.2 Do not dispose of unused soil amendments into sewer systems, into lakes, streams, onto 
ground or in locations where it will pose health or environmental hazard. 

Part 2 Products 

2.1 TOPSOIL 

.1 Topsoil for seeded areas: mixture of particulates, microorganisms and organic matter 
which provides suitable medium for supporting intended plant growth. 

.1 Soil texture based on The Canadian System of Soil Classification, to consist of 
20 to 70 % sand, minimum 7 % clay, and contain 2 to 10 % organic matter by 
weight. 

.2 Contain no toxic elements or growth inhibiting materials. 

.3 Finished surface free from: 
.1 Debris and stones over 50 mm diameter. 
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.2 Course vegetative material, 10 mm diameter and 100 mm length, 
occupying more than 2% of soil volume. 

.4 Consistence: friable when moist. 

2.2 SOIL AMENDMENTS 

.1 Fertilizer: 

.1 Fertility: major soil nutrients present in following amounts: 

.2 Nitrogen (N): 20 to 40 micrograms of available N per gram of topsoil. 

.3 Phosphorus (P): 40 to 50 micrograms of phosphate per gram of topsoil. 

.4 Potassium (K): 75 to 110 micrograms of potassium per gram of topsoil. 

.5 Calcium, magnesium, sulfur and micro-nutrients present in balanced ratios to 
support germination and/or establishment of intended vegetation. 

.6 Ph value: 6.5 to 8.0. 

.2 Peat moss: 

.1 Derived from partially decomposed species of Sphagnum Mosses. 

.2 Elastic and homogeneous, brown in colour. 

.3 Free of wood and deleterious material which could prohibit growth. 

.4 Shredded particle minimum size: 5 mm. 

.3 Sand: washed coarse silica sand, medium to course textured. 

.4 Organic matter: compost Category A, B in accordance with CCME PN1340, unprocessed 
organic matter, such as rotted manure, hay, straw, bark residue or sawdust, meeting the 
organic matter, stability and contaminant requirements. 

.5 Use composts meeting Category B requirements for land fill reclamation and large scale 
industrial applications. 

.6 Limestone: 

.1 Ground agricultural limestone. 

.2 Gradation requirements: percentage passing by weight, 90% passing 1.0 mm 
sieve, 50% passing 0.125 mm sieve. 

.7 Fertilizer: industry accepted standard medium containing nitrogen, phosphorous, 
potassium and other micro-nutrients suitable to specific plant species or application or 
defined by soil test. 

2.3 SOURCE QUALITY CONTROL 

.1 Advise Departmental Representative of sources of topsoil to be utilized with sufficient 
lead time for testing. 

.2 Contractor is responsible for amendments to supply topsoil as specified. 

.3 Soil testing by recognized testing facility for PH, P and K, and organic matter. 

.4 Testing of topsoil will be carried out by testing laboratory designated by Departmental 
Representative. 

.1 Soil sampling, testing and analysis to be in accordance with Provincial standards. 
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Part 3 Execution 

3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion 
and discharge of soil-bearing water runoff or airborne dust to adjacent properties and 
walkways, according to sediment and erosion control drawings. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal. 

3.2 STRIPPING OF TOPSOIL 

.1 Begin topsoil stripping of areas as indicated after area has been cleared of brush, weeds, 
and grasses and removed from site. 

.2 Strip topsoil to depths as directed by Departmental Representative. 

.1 Avoid mixing topsoil with subsoil where textural quality will be moved outside 
acceptable range of intended application. 

.3 Stockpile in locations as indicated. 

.1 Stockpile height not to exceed 2 m. 

.4 Disposal of unused topsoil is to be in an environmentally responsible manner but not used 
as landfill as directed by Departmental Representative. 

.5 Protect stockpiles from contamination and compaction. 

3.3 PREPARATION OF EXISTING GRADE 

.1 Verify that grades are correct. 

.1 If discrepancies occur, notify Departmental Representative and do not commence 
work until instructed by Departmental Representative. 

.2 Grade soil, eliminating uneven areas and low spots, ensuring positive drainage. 

.3 Remove debris, roots, branches, stones in excess of 50 mm diameter and other deleterious 
materials. 

.1 Remove soil contaminated with calcium chloride, toxic materials and petroleum 
products. 

.2 Remove debris which protrudes more than 75 mm above surface. 

.3 Dispose of removed material off site. 

.4 Cultivate entire area which is to receive topsoil to minimum depth of 100 mm. 

.1 Cross cultivate those areas where equipment used for hauling and spreading has 
compacted soil. 

3.4 PLACING AND SPREADING OF TOPSOIL/PLANTING SOIL 

.1 Place topsoil after Departmental Representative has accepted subgrade. 

.2 Spread topsoil in uniform layers not exceeding 150 mm. 
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.3 For sodded areas keep topsoil 15 mm below finished grade. 

.4 Spread topsoil as indicated to following minimum depths after settlement. 

.1 150 mm for seeded areas. 

.2 135 mm for sodded areas. 

.3 300 mm for flower beds. 

.4 500 mm for shrub beds. 

.5 Manually spread topsoil/planting soil around trees, shrubs and obstacles. 

3.5 FINISH GRADING 

.1 Grade to eliminate rough spots and low areas and ensure positive drainage. 

.1 Prepare loose friable bed by means of cultivation and subsequent raking. 

.2 Consolidate topsoil to required bulk density using equipment approved by Departmental 
Representative. 

.1 Leave surfaces smooth, uniform and firm against deep foot printing. 

3.6 ACCEPTANCE 

.1 Departmental Representative will inspect and test topsoil in place and determine 
acceptance of material, depth of topsoil and finish grading. 

3.7 SURPLUS MATERIAL 

.1 Dispose of materials except topsoil not required off site. 

3.8 CLEANING 

.1 Proceed in accordance with Section 01 74 11 - Cleaning. 

.2 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 
barriers. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 Definitions: 

.1 Mycorrhiza: association between fungus and roots of plants. This symbiosis, 
enhances plant establishment in newly landscaped and imported soils. 

.2 Reference Standards: 

.1 Agriculture and Agri-Food Canada (AAFC). 
.1 Plant Hardiness Zones in Canada-2000. 

.2 Canada Green Building Council (CaGBC): 
.1 LEED Canada-NC Version 1.0-2009, LEED (Leadership in Energy and 

Environmental Design): Green Building Rating System Reference 
Package For New Construction and Major Renovations. 

.3 Canadian Nursery Landscape Association (CNLA): 
.1 Canadian Standards for Nursery Stock-2006. 

.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS): 
.1 Material Safety Data Sheets (MSDS). 

.5 U.S. Environmental Protection Agency (EPA) / Office of Water: 
.1 EPA 832/R-92-005, Storm Water Management for Construction 

Activities: Developing Pollution Prevention Plans and Best Management 
Practices. 

1.2 ADMINISTRATIVE REQUIREMENTS 

.1 Scheduling: obtain approval from Departmental Representative of schedule 7 days in 
advance of shipment of plant material. 

.2 Schedule to include: 

.1 Quantity and type of plant material. 

.2 Shipping dates. 

.3 Arrival dates on site. 

.4 Planting Dates. 

1.3 QUALITY ASSURANCE 

.1 Qualifications: 

.1 Landscape Contractor: to be a Member in Good Standing of a Horticultural 
Trades Association. 

.2 Landscape Planting Supervisor: Landscape Industry Certified Technician with 
Softscape Installation designation. 

.3 Landscape Maintenance Supervisor: Landscape Industry Certified Technician 
with Ornamental Maintenance designation. 
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1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with supplier’s written instructions. 

.2 Delivery and Acceptance Requirements: deliver materials to site in original factory 
packaging, labelled with manufacturer's name and address. 

.1 Protect plant material from frost, excessive heat, wind and sun during delivery. 

.2 Protect plant material from damage during transportation: 
.1 Delivery distance is less than 30 km and vehicle travels at speeds under 

80 km/h, tie tarpaulins around plants or over vehicle box. 
.2 Delivery distance exceeds 30 km or vehicle travels at speeds over 80 

km/h, use enclosed vehicle where practical. 
.3 Protect foliage and root balls using anti-desiccants and tarpaulins, where 

use of enclosed vehicle is impractical due to size and weight of plant 
material. 

.3 Storage and Handling Requirements: 

.1 Immediately store and protect plant material which will not be installed within 1 
hour in accordance with supplier's written recommendations and after arrival at 
site in storage location approved by Departmental Representative. 

.2 Protect stored plant material from frost, wind and sun and as follows: 
.1 For balled and burlapped and wire basket root balls, place to protect 

branches from damage. Maintain moisture level in root zones. 

1.5 WARRANTY 

.1 Contractor hereby warrants that plant material as itemized on plant list will remain free of 
defects in accordance with the General Conditions for a 12 month period following 
installation, and agrees to provide adequate maintenance during that period. 

.2 End-of-warranty inspection will be conducted by Departmental Representative. 

.3 The Departmental Representative reserves the right to extend Contractor's warranty 
responsibilities for an additional one year if, at end of initial warranty period, leaf 
development and growth is not sufficient to ensure future survival. 

Part 2 Products 

2.1 PLANT MATERIAL 

.1 Type of root preparation, sizing, grading and quality: comply with Canadian Standards 
for Nursery Stock and the provided Landscape Plan. 

.1 Source of plant material: grown in Zone 4a, 4b, or 5a in accordance with Plant 
Hardiness Zones in Canada. 

.2 Plant material must be planted in zone specified as appropriate for its species. 

.3 Plant material in location appropriate for its species. 

.2 Plant material: free of disease, insects, defects or injuries and structurally sound with 
strong fibrous root system. 
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.3 Trees: with straight trunks, well and characteristically branched for species. 

.4 Trees larger than 200 mm in caliper: half root pruned during each of two successive 
growing seasons, the latter at least one growing season before arrival on site. 

.5 Collected stock from non-Nursery sources is not to be used. 

.6 Species substitutions may be made based on stock availability, with the approval of 
Departmental Representative, but a mix of at least three native species is required and no 
one species shall form more than 50% of the total number of trees. 

2.2 WATER 

.1 Free of impurities that would inhibit plant growth. 

2.3 STAKES 

.1 Wood, pointed one end, 38 x 38 x 2300 mm. 

2.4 WIRE TIGHTENER 

.1 Type 1: galvanized steel, stamped plate type, rod, triangular shape. 

.2 Type 2: turnbuckle, galvanized steel, 9.5 mm diameter with 270 mm open length. 

2.5 GUYING WIRE 

.1 Type 1: steel, 3 mm wire. 

.2 Type 2: 1.5 mm diameter multi-wire steel cable. 

.3 Type 3: 3 mm diameter multi-wire steel cable. 

2.6 CLAMPS 

.1 U-bolt: galvanized, 13 mm diameter, c/w curved retaining bar and hex nuts. 

.2 Crimp type. 

2.7 ANCHORS 

.1 Wood: 

.1 Type 1: 38 x 38 x 460 mm. 

.2 Type 2: 38 x 67 x 600 mm. 

.2 Drive-in type: 

.1 Type 1: 13 mm diameter x 75 mm long. aluminum. 

.2 Type 2: 18 mm diameter x 120 mm long, aluminum. 

.3 Screw-in type: 

.1 Type 1: 100 mm diameter steel disc. 

2.8 GUYING COLLAR 

.1 Tube: plastic, 13 mm diameter, nylon reinforced. 
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2.9 TRUNK PROTECTION 

.1 Wire mesh: galvanized, electrically welded 1.4 mm wire with 25 x 25 mm mesh and 
fastener. 

.2 Plastic: perforated spiralled strip. 

.3 Burlap: clean 2.5 kg/m2 minimum mass and 150 mm minimum wide, and twine fastener. 

.4 Tar impregnated crepe paper and twine fastener. 

2.10 MULCH 

.1 Bark chip: varying in size from 25 to 50 mm in diameter, from bark of coniferous trees. 

.2 Wood chip: varying in size from 50 mm to 75 mm and 5 to 20 mm thick, free of bark, 
small branches and leaves. 

.3 Shredded wood: varying in size from 25 to 125 mm in length, from coniferous trees. 

.4 Synthetic or inorganic mulch. 

2.11 FERTILIZER 

.1 Synthetic commercial type as recommended by soil test report and/or manufacturer. 

.1 Ensure new root growth is in contact with mycorrhiza. 

.2 Use mycorrhiza as recommended by manufacturer's written recommendations. 

2.12 ANTI-DESICCANT 

.1 Wax-like emulsion. 

2.13 FLAGGING TAPE 

.1 Fluorescent, orange colour. 

2.14 SOURCE QUALITY CONTROL 

.1 Obtain approval from Departmental Representative of plant material prior to planting. 

.2 Imported plant material must be accompanied with necessary permits and import 
licenses. Conform to Federal, Provincial or Territorial regulations. 

Part 3 Execution 

3.1 EXAMINATION 

.1 Verification of Conditions: verify conditions of substrate previously installed under other 
Sections or Contracts are acceptable for planting installation in accordance with 
manufacturer's written instructions. 

.1 Visually inspect substrate in presence of Departmental Representative. 

.2 Inform Departmental Representative of unacceptable conditions immediately 
upon discovery. 

.3 Proceed with installation only after unacceptable conditions have been remedied. 
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3.2 PRE-PLANTING PREPARATION 

.1 Proceed only after receipt of written acceptability of plant material from Departmental 
Representative. 

.2 Remove damaged roots and branches from plant material. 

.3 Apply anti-desiccant to conifers and deciduous trees in leaf in accordance with 
manufacturer's instructions. 

.4 Locate and protect utility lines. 

.5 Notify and acquire written acknowledgment from utility authorities before beginning 
excavation of planting pits for trees and shrubs. 

.6 Temporary Erosion and Sedimentation Control: 

.1 Provide temporary erosion and sedimentation control measures to prevent soil 
erosion and discharge of soil-bearing water runoff or airborne dust to adjacent 
properties and walkways. 

.2 Direct overland flow generated from runoff/precipitation within the site towards 
silt fence and/or straw bales (sediment removal treatment features). 

.3 Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

.4 Designate an area within the working limits and 30 m away from any 
watercourse to be used exclusively for fuelling construction equipment.  

.5 Have an emergency spill plan and kit on site to prevent any contaminants from 
entering Black Rapids Creek.  

.6 Develop and implement an Emergency Response Plan in the event of a sediment 
release or spill of a deleterious substance.  

.7 Remove erosion and sedimentation controls and restore and stabilize areas 
disturbed during removal. 

3.3 PLANTING 

.1 For bare root stock, place 50 mm backfill soil in bottom of hole. 

.1 Plant trees and shrubs with roots placed straight out in hole. 

.2 For jute burlapped root balls, cut away top one third of wrapping and wire basket without 
damaging root ball. 

.1 Do not pull burlap or rope from under root ball. 

.3 For container stock or root balls in non-degradable wrapping, remove entire container or 
wrapping without damaging root ball. 

.4 Plant vertically in locations as indicated. 

.1 Orient plant material to give best appearance in relation to structure, roads and 
walks. 

.5 For trees and shrubs: 

.1 Backfill soil in 150 mm lifts. 
.1 Tamp each lift to eliminate air pockets. 
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.2 When two thirds of depth of planting pit has been backfilled, fill 
remaining space with water. 

.3 After water has penetrated into soil, backfill to finish grade. 
.2 Form watering saucer as indicated. 

.6 For ground covers, backfill soil evenly to finish grade and tamp to eliminate air pockets. 

.7 Water plant material thoroughly. 

.8 After soil settlement has occurred, fill with soil to finish grade. 

3.4 TRUNK PROTECTION 

.1 Install trunk protection on deciduous trees as indicated. 

.2 Install trunk protection before installation of tree supports. 

3.5 TREE SUPPORTS 

.1 Install tree supports as indicated. 

.2 Use single stake tree support for deciduous trees less than 3 m in height and evergreens 
less than 2 m in height. 

.1 Place stake on prevailing wind side and 150 mm minimum from trunk. 

.2 Drive stake 150 mm minimum into undisturbed soil beneath roots. 
.1 Ensure stake is secure, vertical and unsplit. 

.3 Install 150 mm long guying collar 1500 mm above grade. 

.4 Thread Type 1 guying wire through guying collar tube. 
.1 Twist wire to form collar and secure firmly to stake. Cut off excess wire. 

.3 Use 3 guy wires and anchors for deciduous trees greater than 3 m in height and 
evergreens greater than 2 m in height. 

.1 Use Type 2 guying wire with clamps for trees less than 75 mm in diameter and 
Type 3 guying wire with clamps for trees greater than 75 mm in diameter. 

.2 Use Type 1 anchors for trees less than 75 mm in diameter and Type 2 anchors for 
trees greater than 75 mm in diameter. 

.3 Install guying collars above branch to prevent slipping at approximately 2/3 
height for evergreens and 1/2 height for deciduous trees. Collar mounting height 
not to exceed 2.5 m above grade. 

.4 Guying collars to be of sufficient length to encircle tree plus 50 mm space for 
trunk clearance. Thread guy wire through collar encircling tree trunk and secure 
to lead wire by clamp or multi-wraps; cut wire ends close to wrap. Spread lead 
wires equally proportioned about trunk at 120 degrees. 

.5 Install anchors at equal intervals about tree and away from trunk so guy wire will 
form 45 degree angle with ground. Install anchor at angle to achieve maximum 
resistance for guy wire. 

.6 Attach guy wire to anchors. Tension wire and secure by multi-wraps or installing 
clamps. 

.7 Install wire tightener ensuring that guys are secure and leave room for slight 
movement of tree. 
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.8 Saw tops off wooden anchors which extend in excess of 100 mm above grade or 
as directed by Departmental Representative. 

.9 Install flagging tape to guys as indicated. 

.4 After tree supports have been installed, remove broken branches with clean, sharp tools. 

3.6 MULCHING 

.1 Ensure soil settlement has been corrected prior to mulching. 

.2 Spread mulch as indicated. 

3.7 MAINTENANCE DURING ESTABLISHMENT PERIOD 

.1 Perform following maintenance operations from time of planting to acceptance by 
Departmental Representative. 

.1 Water to maintain soil moisture conditions for optimum establishment, growth 
and health of plant material without causing erosion. 
.1 Remove weeds monthly. 
.2 Replace or respread damaged, missing or disturbed mulch. 
.3 For non-mulched areas, cultivate as required to keep top layer of soil 

friable. 
.4 If required to control insects, fungus and disease, use appropriate control 

methods in accordance with Federal, Provincial and Municipal 
regulations. Obtain product approval from Departmental Representative 
prior to application. 

.5 Remove dead or broken branches from plant material. 

.6 Keep trunk protection and guy wires in proper repair and adjustment. 

.7 Remove and replace dead plants and plants not in healthy growing 
condition. Make replacements in same manner as specified for original 
plantings. 

3.8 MAINTENANCE DURING WARRANTY PERIOD 

.1 From time of acceptance by Departmental Representative to end of warranty period, 
perform following maintenance operations. 

.1 Water to maintain soil moisture conditions for optimum growth and health of 
plant material without causing erosion. 

.2 Reform damaged watering saucers. 

.3 Remove weeds monthly. 

.4 Replace or respread damaged, missing or disturbed mulch. 

.5 For non-mulched areas, cultivate monthly to keep top layer of soil friable. 

.6 If required to control insects, fungus and disease, use appropriate control 
methods in accordance with Federal, Provincial and Municipal regulations. 
Obtain product approval from Departmental Representative prior to application. 

.7 Apply fertilizer in early spring as indicated by soil test. 

.8 Remove dead, broken or hazardous branches from plant material. 

.9 Keep trunk protection and tree supports in proper repair and adjustment. 
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.10 Remove trunk protection, tree supports and level watering saucers at end of 
warranty period. 

.11 Remove and replace dead plants and plants not in healthy growing condition. 
Make replacements in same manner as specified for original plantings. 

.12 Submit monthly written reports to Departmental Representative, per Section 
01 33 00 - Submittal Procedures identifying: 
.1 Maintenance work carried out. 
.2 Development and condition of plant material. 
.3 Preventative or corrective measures required which are outside 

Contractor's responsibility. 

3.9 CLEANING 

.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning. 

.1 Leave Work area clean at end of each day. 

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment 
in accordance with Section 01 74 11 - Cleaning. 

.3 Waste Management: separate waste materials for reuse and recycling. 

.1 Remove recycling containers and bins from site and dispose of materials at 
appropriate facility. 

.2 Divert discarded burlap, wire and plastic plant containers materials from landfill 
to plastic recycling facility approved by Departmental Representative. 

.3 Dispose of unused fertilizer at official hazardous material collection site approve 
by Departmental Representative. 

.4 Dispose of unused anti-desiccant at official hazardous material collections site 
approved by Departmental Representative. 

.5 Divert unused wood and mulch materials from landfill to recycling or 
composting facility approved by Departmental Representative. 

3.10 CLOSEOUT ACTIVITIES 

.1 Submit maintenance reports for trees, shrubs, and other plantings. 

END OF SECTION 


	32_11_16_01_granular_subbase
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 05 16 - Aggregate Materials.

	1.2 BASIS FOR PAYMENT
	.1 The Granular Sub-Base will be measured per unit price bid and will be for full compensation for all labour, materials, accessories and equipment to do the work.

	1.3 REFERENCES
	.1 ASTM International
	.1 ASTM C117-04, Standard Test Methods for Material Finer Than 0.075 mm Sieve in Mineral Aggregates by Washing.
	.2 ASTM C131-06, Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	.3 ASTM C136-06, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.4 ASTM D422-63(2007), Standard Test Method for Particle-Size Analysis of Soils.
	.5 ASTM D698-12e2, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3).
	.6 ASTM D1557-09, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000ft-lbf/ft3) (2,700kN-m/m3).
	.7 ASTM D1883-07e2, Standard Test Method for CBR (California Bearing Ratio) of Laboratory Compacted Soils.
	.8 ASTM D4318-10, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire, Inch Series.
	.2 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric.

	.3 Ontario Provincial Standard Specifications (OPSS)
	.1 OPSS 206 - November 2013, Construction Specification for Grading.
	.2 OPSS.MUNI 330 - November 2014, Construction Specification for In-Place Full Depth Reclamation of Bituminous Pavement and Underlying Granular.
	.3 OPSS 501 - November 2014, Construction Specification for Compacting.
	.4 OPSS 1001 - November 2013, Material Specification for Aggregates - General.
	.5 OPSS.MUNI 1010 - November 2013, Material Specification for Aggregates - Base, Subbase, Select Subgrade, and Backfill Material.

	.4 Geotechnical Investigation Pavement Rehabilitation, Canadian Food Inspection Agency 3851 Fallowfield Road, Ottawa, Ontario, dated September 21, 2015 Project: 15-149, prepared by Houle Chevrier Engineering Ltd.

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.2 Storage and Handling Requirements:
	.1 Store materials in accordance with manufacturer's recommendations.
	.2 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 MATERIALS
	.1 Pulverization and mixing of the existing asphaltic concrete and granular materials in accordance with OPSS.MUNI 330.
	.2 Granular sub-base material: in accordance with Section 31 05 16 - Aggregate Materials and OPSS.MUNI 1010:
	.1 Crushed, pit run or screen stone, gravel or sand to OPSS Granular B Type II specifications.
	.2 Gradations to be within OPSS limits.



	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify conditions of substrate previously installed under other Sections or Contracts are acceptable for granular sub-base installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 PREPARATION
	.1 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to sediment and erosion control drawings.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.


	3.3 PLACING
	.1 Place granular sub-base after subgrade is inspected and approved by Departmental Representative.
	.2 Construct granular sub-base to depth and grade in areas indicated.
	.3 Ensure no frozen material is placed.
	.4 Place material only on clean unfrozen surface, free from snow or ice.
	.5 Place pulverized mix or new granular sub-base materials using methods which do not lead to segregation or degradation.
	.6 For spreading and shaping material, use spreader boxes having adjustable templates or screeds which will place material in uniform layers of required thickness.
	.7 Place material to full width in uniform layers not exceeding 150 mm compacted thickness.
	.1 Departmental Representative may authorize thicker lifts if specified compaction can be achieved.

	.8 Shape each layer to smooth contour and compact to specified density before succeeding layer is placed.
	.9 Remove and replace portion of layer in which material has become segregated during spreading.

	3.4 COMPACTION
	.1 Compaction equipment to be capable of obtaining required material densities.
	.2 Efficiency of equipment not specified to be proved at least as efficient as specified equipment at no extra cost and written approval must be received from Departmental Representative before use.
	.3 Equipped with device that records hours of actual work, not motor running hours.
	.4 Compact to density of not less than 98% maximum dry density in accordance with ASTM D698 / ASTM D1557.
	.5 Shape and roll alternately to obtain smooth, even and uniformly compacted sub-base.
	.6 Apply water as necessary during compaction to obtain specified density.
	.7 In areas not accessible to rolling equipment, compact to specified density with mechanical tampers approved by Departmental Representative.
	.8 Correct surface irregularities by loosening and adding or removing material until surface is within specified tolerance.

	3.5 PROOF ROLLING
	.1 For proof rolling use standard roller of 45400 kg gross mass with four pneumatic tires each carrying 11350 kg and inflated to 620 kPa. Four tires arranged abreast with centre to centre spacing of 730 mm maximum.
	.2 Obtain written approval from Departmental Representative to use non-standard proof rolling equipment.
	.3 Proof roll at level in sub-base as indicated.
	.1 If non-standard proof rolling equipment is approved, Departmental Representative will determine level of proof rolling.

	.4 Make sufficient passes with proof roller to subject every point on surface to three separate passes of loaded tire.
	.5 Where proof rolling reveals areas of defective subgrade:
	.1 Remove sub-base and subgrade material to depth and extent as directed by Departmental Representative.
	.2 Backfill excavated subgrade with sub-base material and compact in accordance with this section.
	.3 Replace sub-base material and compact.

	.6 Where proof rolling reveals areas of defective sub-base, remove and replace in accordance with this section at no extra cost.

	3.6 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for reuse and recycling.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.


	3.7 SITE TOLERANCES
	.1 Finished sub-base surface to be within 10 mm of elevation as indicated but not uniformly high or low.

	3.8 PROTECTION
	.1 Maintain finished sub-base in condition conforming to this section until succeeding base is constructed, or until granular sub-base is accepted by Departmental Representative.



	32_11_23_aggregate_base_courses
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 05 16 - Aggregate Materials.
	.2 Section 32 11 16.01 - Granular Sub-Base.

	1.2 BASIS FOR PAYMENT
	.1 The Aggregate Base Courses will be measured per unit price bid and will be for full compensation for all labour, materials, accessories and equipment to do the work.

	1.3 REFERENCES
	.1 ASTM International
	.1 ASTM C117-04, Standard Test Methods for Material Finer Than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	.2 ASTM C131-06, Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	.3 ASTM C136-06, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.4 ASTM D698-12e2, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3).
	.5 ASTM D1557-09, Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000ft-lbf/ft3) (2,700kN-m/m3).
	.6 ASTM D1883-07e2, Standard Test Method for CBR (California Bearing Ratio) of Laboratory Compacted Soils.
	.7 ASTM D4318-10, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire, Inch Series.
	.2 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric.

	.3 Ontario Provincial Standard Specifications (OPSS)
	.1 OPSS 206 - November 2013, Construction Specification for Grading.
	.2 OPSS 501- November 2014, Construction Specification for Compacting.
	.3 OPSS 1001 - November 2013, Material Specification for Aggregates - General.
	.4 OPSS 1010 - November 2013, Material Specification for Aggregates - Base, Subbase, Select Subgrade, and Backfill Material.

	.4 Geotechnical Investigation Pavement Rehabilitation, Canadian Food Inspection Agency 3851 Fallowfield Road, Ottawa, Ontario, dated September 21, 2015 Project: 15-149, prepared by Houle Chevrier Engineering Ltd.

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 31 05 16 - Aggregate Materials.


	Part 2 Products
	2.1 MATERIALS
	.1 Granular base: material in accordance with Section 31 05 16 - Aggregate Materials and OPSS.MUNI 1010.
	.1 Crushed stone or gravel to OPSS Granular A specifications.
	.2 Gradations to be within OPSS limits.



	Part 3 Execution
	3.1 PREPARATION
	.1 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to sediment and erosion control drawings.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.


	3.2 PLACEMENT AND INSTALLATION
	.1 Place granular base after sub-base surface is inspected and approved in writing by Departmental Representative.
	.2 Placing:
	.1 Construct granular base to depth and grade in areas indicated.
	.2 Ensure no frozen material is placed.
	.3 Place material only on clean unfrozen surface, free from snow and ice.
	.4 For spreading and shaping material, use spreader boxes having adjustable templates or screeds which will place material in uniform layers of required thickness.
	.5 Place material to full width in uniform layers not exceeding 150 mm compacted thickness. Departmental Representative may authorize thicker lifts (layers) if specified compaction can be achieved.
	.6 Shape each layer to smooth contour and compact to specified density before succeeding layer is placed.
	.7 Remove and replace that portion of layer in which material becomes segregated during spreading.

	.3 Compaction Equipment:
	.1 Ensure compaction equipment is capable of obtaining required material densities.

	.4 Compacting:
	.1 Compact to density not less than 100% maximum dry density in accordance with ASTM D698/D1557.
	.2 Shape and roll alternately to obtain smooth, even and uniformly compacted base.
	.3 Apply water as necessary during compacting to obtain specified density.
	.4 In areas not accessible to rolling equipment, compact to specified density with mechanical tampers approved in writing by Departmental Representative.
	.5 Correct surface irregularities by loosening and adding or removing material until surface is within specified tolerance.

	.5 Proof rolling:
	.1 For proof rolling use standard roller of 45400 kg gross mass with four pneumatic tires each carrying 11350 kg and inflated to 620 kPa. Four tires arranged abreast with centre to centre spacing of 730 mm.
	.2 Obtain written approval from Departmental Representative to use non-standard proof rolling equipment.
	.3 Proof roll at level in granular base as indicated.
	.1 If use of non-standard proof rolling equipment is approved, Departmental Representative to determine level of proof rolling.

	.4 Make sufficient passes with proof roller to subject every point on surface to three separate passes of loaded tire.
	.5 Where proof rolling reveals areas of defective subgrade:
	.1 Remove base, sub-base and subgrade material to depth and extent as directed by Departmental Representative.
	.2 Backfill excavated subgrade with sub-base material and compact in accordance with Section 32 11 16.01 - Granular Sub-Base.
	.3 Replace sub-base material and compact in accordance with Section 32 11 16.01 - Granular Sub-Base.
	.4 Replace base material and compact in accordance with this Section.

	.6 Where proof rolling reveals defective base or sub-base, remove defective materials to depth and extent as directed by Departmental Representative and replace with new materials in accordance with Section 32 11 16.01 - Granular Sub-Base and this sec...


	3.3 SITE TOLERANCES
	.1 Finished base surface to be within plus or minus 10 mm of established grade and cross section but not uniformly high or low.

	3.4 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for reuse and recycling.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
	.2 Divert unused granular material from landfill to local facility approved by Departmental Representative.


	3.5 PROTECTION
	.1 Maintain finished base in condition conforming to this Section until succeeding material is applied or until acceptance by Departmental Representative.



	32_12_16_asphalt_paving
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 05 16 - Aggregate Materials.

	1.2 REFERENCES
	.1 ASTM International
	.1 ASTM D698-12e2, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	.2 ASTM D2041, Standard Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous Paving Mixtures.

	.2 Ontario Provincial Standard Specifications (OPSS)
	.1 OPSS 310 - November 2012, Construction Specification for Hot Mix Asphalt.
	.2 OPSS.MUNI 1010-November 2013, Material Specification for Aggregates – Base, Subbase, Select Subgrade and Backfill Material.
	.3 OPSS 1150-November 2010, Material Specification for Hot Mixed Asphalt.

	.3 Geotechnical Investigation Pavement Rehabilitation, Canadian Food Inspection Agency 3851 Fallowfield Road, Ottawa, Ontario, dated September 21, 2015 Project: 15-149, prepared by Houle Chevrier Engineering Ltd.

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data: per Section 01 33 00 - Submittal Procedures.
	.1 Submit manufacturer's instructions, printed product literature and data sheets for asphalt mixes and aggregate and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Submit viscosity-temperature chart for asphalt cement to be supplied showing either Saybolt Furol viscosity in seconds or Kinematic Viscosity in centistokes, temperature range 105 to 175 degrees C 4 weeks prior to beginning Work.


	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.2 Deliver and stockpile aggregates in accordance with Section 31 05 16 - Aggregate Materials. Stockpile minimum 50 % of total amount of aggregate required before beginning asphalt mixing operation.
	.3 When necessary to blend aggregates from one or more sources to produce required gradation, do not blend in stockpiles.
	.4 Stockpile fine aggregate separately from coarse aggregate, although separate stockpiles for more than two mix components are permitted.
	.5 Provide approved storage, heating tanks and pumping facilities for asphalt cement.
	.6 Submit to Departmental Representative copies of freight and waybills for asphalt cement as shipments are received.
	.1 Departmental Representative reserves right to check weights as material is received.

	.7 Stockpile crushed RAP separately in accordance with Section 31 05 16 - Aggregate Materials.


	Part 2 Products
	2.1 MATERIALS
	.1 Aggregates to: OPSS.MUNI 1010.
	.2 Asphalt to OPSS 1150 and 310.


	Part 3 Execution
	3.1 PREPARATION
	.1 The pavement should be stripped, sub-excavated to subgrade level and should be properly shaped, crowned, then proof rolled with a heavy vibratory roller.
	.2 Any soft or spongy subgrade areas detected should be sub-excavated and properly replaced with suitable backfill compacted to 95% SPMDD (ASTM D698).
	.3 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to sediment and erosion control drawings.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	.4 Prior to laying mix, clean surfaces of loose and foreign material.

	3.2 PLACING
	.1 Obtain Departmental Representative's approval of base prior to placing asphalt.
	.2 Place asphalt concrete to thicknesses, grades and lines as indicated.
	.3 Placing conditions:
	.1 Place asphalt mixtures only when air temperature is 5 degrees C minimum.
	.2 When temperature of surface on which material is to be placed falls below 10 degrees C, provide extra rollers as necessary to obtain required compaction before cooling.
	.3 Do not place hot-mix asphalt when pools of standing water exist on surface to be paved, during rain, or when surface is damp.

	.4 Place individual strips no longer than 500 m.
	.5 Spread and strike off mixture with self-propelled mechanical finisher.
	.1 Construct longitudinal joints and edges true to line markings.
	.1 Departmental Representative to establish lines for paver to follow parallel to centerline of proposed pavement. Position and operate paver to follow established line closely.

	.2 When using pavers in echelon, have first paver follow marks or lines, and second paver follow edge of material placed by first paver.
	.1 Work pavers as close together as possible and in no case permit them to be more than 30 m apart.

	.3 Maintain constant head of mix in auger chamber of paver during placing.
	.4 If segregation occurs, immediately suspend spreading operation until cause is determined and corrected.
	.5 Correct irregularities in alignment left by paver by trimming directly behind machine.
	.6 Correct irregularities in surface of pavement course directly behind paver.
	.1 Remove excess material forming high spots using shovel or lute.
	.1 Fill and smooth indented areas with hot mix.
	.2 Do not broadcast material over such areas.


	.7 Do not throw surplus material on freshly screeded surfaces.

	.6 When hand spreading is used:
	.1 Use approved wood or steel forms, rigidly supported to assure correct grade and cross section.
	.1 Use measuring blocks and intermediate strips to aid in obtaining required cross-section.

	.2 Distribute material uniformly without broad casting material.
	.3 During spreading operation, thoroughly loosen and uniformly distribute material by lutes or covered rakes.
	.1 Reject material that has formed into lumps and does not break down readily.

	.4 After placing and before rolling, check surface with templates and straightedges and correct irregularities.
	.5 Provide heating equipment to keep hand tools free from asphalt.
	.1 Control temperature to avoid burning material.
	.2 Do not use tools at higher temperature than temperature of mix being placed.



	3.3 COMPACTING
	.1 Do not change rolling pattern unless mix changes or lift thickness changes.
	.1 Change rolling pattern only as directed by Departmental Representative.

	.2 General:
	.1 Provide at least 2 rollers and as many additional rollers as necessary to achieve specified pavement density. When more than 2 rollers are required, 1 roller must be pneumatic tired type.
	.2 Start rolling operations as soon as placed mix can bear weight of roller without excess displacement of material or cracking of surface.
	.3 Operate roller slowly initially to avoid displacement of material. Do not exceed 5 km/h for breakdown and intermediate rolling for static steel-wheeled and pneumatic tired rollers. Do not exceed 9 km/h for finish rolling.
	.4 Use static compaction for levelling coarse less than 25 mm thick.
	.5 For lifts 50 mm thick and greater, adjust speed and vibration frequency of vibratory rollers to produce minimum of 25 impacts per metre of travel. For lifts less than 50 mm thick, impact spacing not to exceed compacted lift thickness.
	.6 Overlap successive passes of roller by minimum of 200 mm and vary pass lengths.
	.7 Keep wheels of roller slightly moistened with water to prevent pick-up of material but do not over-water.
	.8 Do not stop vibratory rollers on pavement that is being compacted with vibratory mechanism operating.
	.9 Do not permit heavy equipment or rollers to stand on finished surface before it has been compacted and has thoroughly cooled.
	.10 After traverse and longitudinal joints and outside edge have been compacted, start rolling longitudinally at low side and progress to high side.
	.1 Ensure that all points across width of pavement receive essentially equal numbers of passes of compactors.

	.11 When paving in echelon, leave unrolled 50 to 75 mm of edge which second paver is following and roll when joint between lanes is rolled.
	.12 Where rolling causes displacement of material, loosen affected areas at once with lutes or shovels and restore to original grade of loose material before re-rolling.

	.3 Breakdown rolling:
	.1 Begin breakdown rolling with vibratory roller immediately following rolling of transverse and longitudinal joint and edges.
	.2 Operate rollers as close to paver as necessary to obtain adequate density without causing undue displacement.
	.3 Operate breakdown roller with drive roll or wheel nearest finishing machine. When working on steep slopes or super-elevated sections use operation approved by Departmental Representative.
	.4 Use only experienced roller operators.

	.4 Intermediate rolling:
	.1 Use pneumatic-tired, steel wheel or vibratory rollers and follow breakdown rolling as closely as possible and while paving mix temperature allows maximum density from this operation.
	.2 Rolling to be continuous after initial rolling until mix placed has been thoroughly compacted.

	.5 Finish rolling:
	.1 Accomplish finish rolling with two-axle or three-axle tandem steel wheeled rollers while material is still warm enough for removal of roller marks.
	.1 If necessary to obtain desired surface finish, use pneumatic-tired rollers as directed by Departmental Representative.

	.2 Conduct rolling operations in close sequence.

	.6 Dust entire area of sheet asphalt pavements immediately after rolling to eliminate tendency to pick-up under traffic.

	3.4 JOINTS
	.1 General:
	.1 Remove surplus material from surface of previously laid strip.
	.1 Do not deposit on surface of freshly laid strip.

	.2 Construct joints between asphalt concrete pavement and Portland cement concrete pavement as indicated.
	.3 Paint contact surfaces of existing structures such as manholes, curbs or gutters with bituminous material prior to placing adjacent pavement.

	.2 Transverse joints:
	.1 Offset transverse joint in succeeding lifts by at least 600 mm.
	.2 Cut back to full depth vertical face and tack face with thin coat of hot asphalt prior to continuing paving.
	.3 Compact transverse joints to provide smooth riding surface. Use methods to prevent rounding of compacted surface at joints.

	.3 Longitudinal joints:
	.1 Offset longitudinal joints in succeeding lifts by at least 150 mm.
	.2 Cold joint is defined as joint where asphalt mix is placed, compacted and left to cool below 100 degrees C prior to paving of adjacent lane.
	.1 For airfield runway paving, avoid cold joint construction in mid-30 m of runway.
	.2 If cold joint cannot be avoided, cut back by saw cutting previously laid lane, by at least 150 mm, to full depth vertical face, and tack face with thin coat of hot asphalt of adjacent lane.

	.3 Overlap previously laid strip with spreader by 25 to 50 mm.
	.4 Before rolling, carefully remove and discard coarse aggregate in material overlapping joint with lute or rake.
	.5 Roll longitudinal joints directly behind paving operation.
	.6 When rolling with static or vibratory rollers, have most of drum width ride on newly placed lane with remaining 150 mm extending onto previously placed and compacted lane.


	3.5 FINISH TOLERANCES
	.1 Finished asphalt surface to be within 5 mm of design elevation but not uniformly high or low.
	.2 Finished asphalt surface not to have irregularities exceeding 5 mm when checked with 4.5 m straight edge placed in any direction.

	3.6 DEFECTIVE WORK
	.1 Correct irregularities which develop before completion of rolling by loosening surface mix and removing or adding material as required.
	.1 If irregularities or defects remain after final compaction, remove surface course promptly and lay new material to form true and even surface and compact immediately to specified density.

	.2 Repair areas showing checking, rippling, or segregation.
	.3 Adjust roller operation and screed settings on paver to prevent further defects such as rippling and checking of pavement.

	3.7 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for reuse and recycling.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.




	32_15_60_dust_control
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 14 13 – Soil Stripping and Stockpiling.

	1.2 REFERENCES
	.1 Ontario Provincial Standard Specifications (OPSS)
	.1 OPSS 506 - November 2013, Construction Specification for Dust Suppressants.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-15.1-92, Calcium Chloride.


	1.3 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.1 Supply calcium chloride in quantities and at times as directed by Departmental Representative.
	.2 Deliver calcium chloride to site covered trucks. Indicate name of manufacturer, name of product, net weight or mass, and percentage of calcium chloride.

	.3 Storage and Handling Requirements:
	.1 Store bags of calcium chloride in weather-proof enclosures.



	Part 2 Products
	2.1 MATERIALS
	.1 Calcium chloride, Type I: to CAN/CGSB-15.1.
	.2 Water shall be free of contaminants that could adversely affect fill material or the environment, water shall be free of foreign material that would alter dust suppressant solution or cause blockage in the spray equipment.


	Part 3 Execution
	3.1 PREPARATION
	.1 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to sediment and erosion control drawings.


	3.2 APPLICATION
	.1 Apply calcium chloride and water with equipment approved by Departmental Representative.
	.1 A pump capable of developing in the spray manifold a constant uniform pressure to sustain the required application.
	.2 A pressure gauge indicating the pressure within the spray bar graduated in increments of 15 kPa or less and visible to the operator.
	.3 A rear mounted spray bar having a cab-activated positive and instant shut off that can be set at variable heights parallel to the surface and to any spraying width from 1 to 3 m to spray any portion of the roadway surface, including the shoulders. ...
	.1 All of the same manufacture and size.
	.2 Clean and in good working condition.
	.3 Designed and set to ensure uniform fan shaped spray without atomization.

	.4 Nozzles shall be set in the spray bar at an angle permitting each spray fan to overlap adjacent spray fans in such a manner that complete coverage of the spray area is maintained should there be a malfunction of one nozzle.
	.5 A strainer installed in the feed system to prevent clogging of the spray bar nozzles.
	.6 A device or method that allows the operator to determine the volume remaining in the tank to an accuracy of 200 litres.
	.7 Splash guards or other approved devices for shoulder spraying that shall permit spraying immediately adjacent to the pavement without over-spraying the pavement surface.
	.8 A system (e.g. meter, GPS device, ground speed sensors, or calibration charts) that allows the operator to determine the rate of application with accuracy while spreading dust suppressant.


	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.



	32_16_15_concrete_walks_curbs
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 05 16 - Aggregate Materials.
	.2 Section 31 23 33.01 - Excavating, Trenching and Backfilling.

	1.2 REFERENCES
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM C117-04, Standard Test Method for Materials Finer than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	.2 ASTM C136-05, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.3 ASTM D260-86(2001), Standard Specification for Boiled Linseed Oil.
	.4 ASTM D698-12e2, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600 kN-m/m3).

	.2 Canadian Standards Association (CSA International)
	.1 CSA-A23.1-14/A23.2-14, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.

	.3 Ontario Provincial Standard Specifications (OPSS)
	.1 OPSS 351 - November 2015, Construction Specification for Concrete Sidewalk.
	.2 OPSS 353 - November 2010, Construction Specification for Concrete Curb And Gutter Systems.
	.3 OPSS 501 - November 2014, Construction Specification for Compacting.
	.4 OPSS.MUNI 1010 – November 2013, Material Specification for Aggregates – Base, Subbase, Select Subgrade and Backfill Material.
	.5 OPSS 1350 - November 2014, Material Specification for Concrete - Materials Production.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals per Section 01 33 00 - Submittal Procedures.
	.2 Product Data: submit WHMIS MSDS sheets.
	.3 Inform Departmental Representative of proposed source of materials and provide access for sampling at least 4 weeks prior to commencing work.
	.4 If materials have been tested by accredited testing laboratory approved by Departmental Representative within previous 2 months and have passed tests requirements of this specification, submit test certificates from testing laboratory showing suita...


	Part 2 Products
	2.1 MATERIALS
	.1 Concrete mixes and materials: to OPSS 1350.
	.2 Joint filler: to OPSS 1350.
	.3 Granular base: Granular A to OPSS.MUNI 1010.
	.4 Non-staining mineral type form release agent: chemically active release agents containing compounds that react with free lime to provide water-soluble soap.
	.5 Fill material: to Section 31 05 16 - Aggregate Materials following requirements:
	.1 Granular A.
	.2 Granular B, Type I, II, or III.



	Part 3 Execution
	3.1 GRADE PREPARATION
	.1 Do grade preparation work in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	.2 Construct embankments using excavated material free from organic matter or other objectionable materials.
	.1 Dispose of surplus and unsuitable excavated material off site.


	3.2 GRANULAR BASE
	.1 Obtain Departmental Representative's approval of subgrade before placing granular base.
	.2 Place granular base material to lines, widths, and depths as indicated.
	.3 Compact granular base in maximum 150 mm layers to at least 95% of maximum density to ASTM D698.

	3.3 CONCRETE
	.1 Obtain Departmental Representative approval of granular base prior to placing concrete.
	.2 Do concrete work in accordance with OPSS 1350.
	.3 Immediately after floating, give sidewalk surface uniform broom finish to produce regular corrugations not exceeding 2 mm deep, by drawing broom in direction normal to centre line.
	.4 Provide edging as indicated with 10 mm radius edging tool.
	.5 Slip-form pavers equipped with string line system for line and grade control may be used if quality of work acceptable to Departmental Representative can be demonstrated. Hand finish surfaces when directed by Departmental Representative.

	3.4 TOLERANCES
	.1 Finish surfaces to within 3 mm in 3 m as measured with 3 m straightedge placed on surface.

	3.5 EXPANSION AND CONTRACTION JOINTS
	.1 Install tooled transverse contraction joints after floating, when concrete is stiff, but still plastic, at intervals of 2 m.
	.2 Install expansion joints at intervals of 6 m.
	.3 When sidewalk is adjacent to curb, make joints of curb, gutters and sidewalk coincide.

	3.6 ISOLATION JOINTS
	.1 Install isolation joints around manholes and catch basins and along length adjacent to concrete curbs, catch basins, buildings, or permanent structure.
	.2 Install joint filler in isolation joints in accordance with OPSS 1350.
	.3 Seal isolation joints with sealant approved by Departmental Representative.

	3.7 CURING
	.1 Cure concrete by adding moisture continuously in accordance with CSA-A23.1/A23.2 to exposed finished surfaces for at least 1 day after placing, or sealing moisture in by curing compound as directed by Departmental Representative.
	.2 Where burlap is used for moist curing, place two prewetted layers on concrete surface and keep continuously wet during curing period.
	.3 Apply curing compound evenly to form continuous film, in accordance with manufacturer's requirements.

	3.8 BACKFILL
	.1 Allow concrete to cure for 7 days prior to backfilling.
	.2 Backfill to designated elevations with material as directed by Departmental Representative.
	.1 Compact and shape to required contours as indicated.


	3.9 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	32_17_23_pavement_markings
	Part 1 General
	1.1 REFERENCES
	.1 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-1.5-99, Low Flash Petroleum Spirits Thinner.
	.2 CAN/CGSB 1.74-01, Alkyd Traffic Paint.

	.2 Green Seal Environmental Standards (GS)
	.1 GS-11-2008, 2nd Edition, Paints and Coatings.

	.3 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.4 The Master Painters Institute (MPI)
	.1 Architectural Painting Specification Manual - current edition.

	.5 Ontario Provincial Standard Specifications (OPSS)
	.1 OPSS 710 - November 2010, Construction Specification For Pavement Marking.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data: per Section 01 33 00 - Submittal Procedures.
	.1 Submit manufacturer's printed product literature and data sheets for pavement markings and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Submit two copies of WHMIS MSDS in accordance with Section 01 35 29.06 - Health and Safety Requirements.

	.2 Samples:
	.1 Submit to Departmental Representative following material sample quantities at least 4 weeks prior to commencing work.
	.1 Two 1 L samples of each type of paint.

	.2 Mark samples with name of project and its location, paint manufacturer's name and address, name of paint, MPI specification number and formulation number and batch number.


	1.3 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 MATERIALS
	.1 Paint:
	.1 To MPI -EXT 2.1B, Alkyd zone/traffic marking.
	.2 Paints: in accordance with MPI recommendation for surface conditions.
	.1 Paints: maximum VOC limit 100 g/L to SCAQMD Rule 1113 to GS-11.

	.3 Colour: to MPI listed, yellow and white.
	.4 Upon request, Departmental Representative will supply qualified product list of paints applicable to work. Qualified paints may be used but Departmental Representative reserves right to perform further tests.

	.2 Thinner: to MPI listed manufacturer.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify conditions of substrates and surfaces to receive pavement markings previously installed under other Sections or Contracts are acceptable for product installation in accordance with MPI instructions prior to paveme...
	.1 Visually inspect substrate in presence of Departmental Representative.

	.2 Pavement surface: dry, free from water, frost, ice, dust, oil, grease and other deleterious materials.
	.3 Proceed with Work only after unacceptable conditions have been rectified.

	3.2 EQUIPMENT REQUIREMENTS
	.1 Paint applicator: approved pressure type with positive shut-off distributor capable of applying paint in single, double and dashed lines and capable of applying marking components uniformly, at rates specified, and to dimensions as indicated.

	3.3 APPLICATION
	.1 Pavement markings: laid out as indicated.
	.2 Unless otherwise approved by Departmental Representative, apply paint only when air temperature is above 10 degrees C, wind speed is less than 60 km/h and no rain is forecast within next 4 hours.
	.3 Apply traffic paint evenly at rate of 3 m2/L.
	.4 Do not thin paint unless approved by Departmental Representative.
	.5 Symbols and letters to conform to dimensions indicated on existing conditions.
	.6 Paint lines: of uniform colour and density with sharp edges.
	.7 Thoroughly clean distributor tank before refilling with paint of different colour.

	3.4 TOLERANCE
	.1 Paint markings: within plus or minus 12 mm of dimensions indicated.
	.2 Remove incorrect markings as directed by Department Representative.

	3.5 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for reuse and recycling.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.


	3.6 PROTECTION OF COMPLETED WORK
	.1 Protect pavement markings until dry.
	.2 Repair damage to adjacent materials caused by pavement marking application.



	32_91_19_13_topsoil_grading
	Part 1 General
	1.1 MATERIAL SUPPLIED BY DEPARTMENTAL REPRESENTATIVE / DCC REPRESENTATIVE
	.1 Departmental Representative will supply topsoil delivered to job site.

	1.2 MEASUREMENT PROCEDURES
	.1 Preparation of sub-grade for placing of topsoil will not be measured in square metres of area prepared.
	.2 Topsoil stripping will be measured by Departmental Representative in cubic metres of stockpiled topsoil and volume will be determined by average end area method.
	.3 Measure placing of topsoil in cubic metres removed from stockpile.
	.1 Stockpiles will be measured by Departmental Representative and volume of topsoil removed calculated by average end area method.

	.4 Measure supply and application of soil amendments, including fertilizer, in standard commercial units of weight/volume and square metres of area treated as determined by Departmental Representative.
	.1 Measure soil amendments, including fertilizer applied to treated area in cubic metres.

	.5 Measure supplying, placing and spreading topsoil in cubic metres determined by truck box measurement as loaded.
	.1 Truck box capacity determined by Departmental Representative.

	.6 Measure supplying, placing and spreading topsoil in cubic metres as determined from actual surface area covered and depth of topsoil specified.
	.1 Specified depth of topsoil: measured and approved Departmental Representative after settlement and consolidation as specified.

	.7 Measure finish grading in square metres from actual surface measurements as determined by Departmental Representative.

	1.3 BASIS OF PAYMENT
	.1 Testing of topsoil: Departmental Representative will pay for cost of tests as specified in Construction Contract.
	.2 The Topsoil Placement and Grading will be measured per unit price bid and will be for full compensation for all labour, materials, accessories and equipment to do the work.

	1.4 REFERENCES
	.1 Agriculture and Agri-Food Canada
	.1 The Canadian System of Soil Classification, Third Edition, 1998.

	.2 Canadian Council of Ministers of the Environment
	.1 PN1340-2005, Guidelines for Compost Quality.


	1.5 DEFINITIONS
	.1 Compost:
	.1 Mixture of soil and decomposing organic matter used as fertilizer, mulch, or soil conditioner.
	.2 Compost is processed organic matter containing 40% or more organic matter as determined by Walkley-Black or Loss On Ignition (LOI) test.
	.3 Product must be sufficiently decomposed (i.e. stable) so that any further decomposition does not adversely affect plant growth (C:N ratio below (25) (50)), and contain no toxic or growth inhibiting contaminates.
	.4 Composed bio-solids to: CCME Guidelines for Compost Quality, Category (A) (B).


	1.6 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Quality control submittals: per Section 01 33 00 - Submittal Procedures.
	.1 Soil testing: submit certified test reports showing compliance with specified performance characteristics and physical properties as described in PART 2 - SOURCE QUALITY CONTROL.
	.2 Certificates: submit product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.


	1.7 QUALITY ASSURANCE
	.1 Pre-installation meetings: conduct pre-installation meeting to verify project requirements, installation instructions and warranty requirements.

	1.8 WASTE MANAGEMENT AND DISPOSAL
	.1 Divert unused soil amendments from landfill to official hazardous material collections site approved by Departmental Representative.
	.2 Do not dispose of unused soil amendments into sewer systems, into lakes, streams, onto ground or in locations where it will pose health or environmental hazard.


	Part 2 Products
	2.1 TOPSOIL
	.1 Topsoil for seeded areas: mixture of particulates, microorganisms and organic matter which provides suitable medium for supporting intended plant growth.
	.1 Soil texture based on The Canadian System of Soil Classification, to consist of 20 to 70 % sand, minimum 7 % clay, and contain 2 to 10 % organic matter by weight.
	.2 Contain no toxic elements or growth inhibiting materials.
	.3 Finished surface free from:
	.1 Debris and stones over 50 mm diameter.
	.2 Course vegetative material, 10 mm diameter and 100 mm length, occupying more than 2% of soil volume.

	.4 Consistence: friable when moist.


	2.2 SOIL AMENDMENTS
	.1 Fertilizer:
	.1 Fertility: major soil nutrients present in following amounts:
	.2 Nitrogen (N): 20 to 40 micrograms of available N per gram of topsoil.
	.3 Phosphorus (P): 40 to 50 micrograms of phosphate per gram of topsoil.
	.4 Potassium (K): 75 to 110 micrograms of potassium per gram of topsoil.
	.5 Calcium, magnesium, sulfur and micro-nutrients present in balanced ratios to support germination and/or establishment of intended vegetation.
	.6 Ph value: 6.5 to 8.0.

	.2 Peat moss:
	.1 Derived from partially decomposed species of Sphagnum Mosses.
	.2 Elastic and homogeneous, brown in colour.
	.3 Free of wood and deleterious material which could prohibit growth.
	.4 Shredded particle minimum size: 5 mm.

	.3 Sand: washed coarse silica sand, medium to course textured.
	.4 Organic matter: compost Category A, B in accordance with CCME PN1340, unprocessed organic matter, such as rotted manure, hay, straw, bark residue or sawdust, meeting the organic matter, stability and contaminant requirements.
	.5 Use composts meeting Category B requirements for land fill reclamation and large scale industrial applications.
	.6 Limestone:
	.1 Ground agricultural limestone.
	.2 Gradation requirements: percentage passing by weight, 90% passing 1.0 mm sieve, 50% passing 0.125 mm sieve.

	.7 Fertilizer: industry accepted standard medium containing nitrogen, phosphorous, potassium and other micro-nutrients suitable to specific plant species or application or defined by soil test.

	2.3 SOURCE QUALITY CONTROL
	.1 Advise Departmental Representative of sources of topsoil to be utilized with sufficient lead time for testing.
	.2 Contractor is responsible for amendments to supply topsoil as specified.
	.3 Soil testing by recognized testing facility for PH, P and K, and organic matter.
	.4 Testing of topsoil will be carried out by testing laboratory designated by Departmental Representative.
	.1 Soil sampling, testing and analysis to be in accordance with Provincial standards.



	Part 3 Execution
	3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to sediment and erosion control drawings.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.2 STRIPPING OF TOPSOIL
	.1 Begin topsoil stripping of areas as indicated after area has been cleared of brush, weeds, and grasses and removed from site.
	.2 Strip topsoil to depths as directed by Departmental Representative.
	.1 Avoid mixing topsoil with subsoil where textural quality will be moved outside acceptable range of intended application.

	.3 Stockpile in locations as indicated.
	.1 Stockpile height not to exceed 2 m.

	.4 Disposal of unused topsoil is to be in an environmentally responsible manner but not used as landfill as directed by Departmental Representative.
	.5 Protect stockpiles from contamination and compaction.

	3.3 PREPARATION OF EXISTING GRADE
	.1 Verify that grades are correct.
	.1 If discrepancies occur, notify Departmental Representative and do not commence work until instructed by Departmental Representative.

	.2 Grade soil, eliminating uneven areas and low spots, ensuring positive drainage.
	.3 Remove debris, roots, branches, stones in excess of 50 mm diameter and other deleterious materials.
	.1 Remove soil contaminated with calcium chloride, toxic materials and petroleum products.
	.2 Remove debris which protrudes more than 75 mm above surface.
	.3 Dispose of removed material off site.

	.4 Cultivate entire area which is to receive topsoil to minimum depth of 100 mm.
	.1 Cross cultivate those areas where equipment used for hauling and spreading has compacted soil.


	3.4 PLACING AND SPREADING OF TOPSOIL/PLANTING SOIL
	.1 Place topsoil after Departmental Representative has accepted subgrade.
	.2 Spread topsoil in uniform layers not exceeding 150 mm.
	.3 For sodded areas keep topsoil 15 mm below finished grade.
	.4 Spread topsoil as indicated to following minimum depths after settlement.
	.1 150 mm for seeded areas.
	.2 135 mm for sodded areas.
	.3 300 mm for flower beds.
	.4 500 mm for shrub beds.

	.5 Manually spread topsoil/planting soil around trees, shrubs and obstacles.

	3.5 FINISH GRADING
	.1 Grade to eliminate rough spots and low areas and ensure positive drainage.
	.1 Prepare loose friable bed by means of cultivation and subsequent raking.

	.2 Consolidate topsoil to required bulk density using equipment approved by Departmental Representative.
	.1 Leave surfaces smooth, uniform and firm against deep foot printing.


	3.6 ACCEPTANCE
	.1 Departmental Representative will inspect and test topsoil in place and determine acceptance of material, depth of topsoil and finish grading.

	3.7 SURPLUS MATERIAL
	.1 Dispose of materials except topsoil not required off site.

	3.8 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.



	32_93_10_planting
	Part 1 General
	1.1 REFERENCES
	.1 Definitions:
	.1 Mycorrhiza: association between fungus and roots of plants. This symbiosis, enhances plant establishment in newly landscaped and imported soils.

	.2 Reference Standards:
	.1 Agriculture and Agri-Food Canada (AAFC).
	.1 Plant Hardiness Zones in Canada-2000.

	.2 Canada Green Building Council (CaGBC):
	.1 LEED Canada-NC Version 1.0-2009, LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations.

	.3 Canadian Nursery Landscape Association (CNLA):
	.1 Canadian Standards for Nursery Stock-2006.

	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS):
	.1 Material Safety Data Sheets (MSDS).

	.5 U.S. Environmental Protection Agency (EPA) / Office of Water:
	.1 EPA 832/R-92-005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.



	1.2 ADMINISTRATIVE REQUIREMENTS
	.1 Scheduling: obtain approval from Departmental Representative of schedule 7 days in advance of shipment of plant material.
	.2 Schedule to include:
	.1 Quantity and type of plant material.
	.2 Shipping dates.
	.3 Arrival dates on site.
	.4 Planting Dates.


	1.3 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Landscape Contractor: to be a Member in Good Standing of a Horticultural Trades Association.
	.2 Landscape Planting Supervisor: Landscape Industry Certified Technician with Softscape Installation designation.
	.3 Landscape Maintenance Supervisor: Landscape Industry Certified Technician with Ornamental Maintenance designation.


	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with supplier’s written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.1 Protect plant material from frost, excessive heat, wind and sun during delivery.
	.2 Protect plant material from damage during transportation:
	.1 Delivery distance is less than 30 km and vehicle travels at speeds under 80 km/h, tie tarpaulins around plants or over vehicle box.
	.2 Delivery distance exceeds 30 km or vehicle travels at speeds over 80 km/h, use enclosed vehicle where practical.
	.3 Protect foliage and root balls using anti-desiccants and tarpaulins, where use of enclosed vehicle is impractical due to size and weight of plant material.


	.3 Storage and Handling Requirements:
	.1 Immediately store and protect plant material which will not be installed within 1 hour in accordance with supplier's written recommendations and after arrival at site in storage location approved by Departmental Representative.
	.2 Protect stored plant material from frost, wind and sun and as follows:
	.1 For balled and burlapped and wire basket root balls, place to protect branches from damage. Maintain moisture level in root zones.



	1.5 WARRANTY
	.1 Contractor hereby warrants that plant material as itemized on plant list will remain free of defects in accordance with the General Conditions for a 12 month period following installation, and agrees to provide adequate maintenance during that period.
	.2 End-of-warranty inspection will be conducted by Departmental Representative.
	.3 The Departmental Representative reserves the right to extend Contractor's warranty responsibilities for an additional one year if, at end of initial warranty period, leaf development and growth is not sufficient to ensure future survival.


	Part 2 Products
	2.1 PLANT MATERIAL
	.1 Type of root preparation, sizing, grading and quality: comply with Canadian Standards for Nursery Stock and the provided Landscape Plan.
	.1 Source of plant material: grown in Zone 4a, 4b, or 5a in accordance with Plant Hardiness Zones in Canada.
	.2 Plant material must be planted in zone specified as appropriate for its species.
	.3 Plant material in location appropriate for its species.

	.2 Plant material: free of disease, insects, defects or injuries and structurally sound with strong fibrous root system.
	.3 Trees: with straight trunks, well and characteristically branched for species.
	.4 Trees larger than 200 mm in caliper: half root pruned during each of two successive growing seasons, the latter at least one growing season before arrival on site.
	.5 Collected stock from non-Nursery sources is not to be used.
	.6 Species substitutions may be made based on stock availability, with the approval of Departmental Representative, but a mix of at least three native species is required and no one species shall form more than 50% of the total number of trees.

	2.2 WATER
	.1 Free of impurities that would inhibit plant growth.

	2.3 STAKES
	.1 Wood, pointed one end, 38 x 38 x 2300 mm.

	2.4 WIRE TIGHTENER
	.1 Type 1: galvanized steel, stamped plate type, rod, triangular shape.
	.2 Type 2: turnbuckle, galvanized steel, 9.5 mm diameter with 270 mm open length.

	2.5 GUYING WIRE
	.1 Type 1: steel, 3 mm wire.
	.2 Type 2: 1.5 mm diameter multi-wire steel cable.
	.3 Type 3: 3 mm diameter multi-wire steel cable.

	2.6 CLAMPS
	.1 U-bolt: galvanized, 13 mm diameter, c/w curved retaining bar and hex nuts.
	.2 Crimp type.

	2.7 ANCHORS
	.1 Wood:
	.1 Type 1: 38 x 38 x 460 mm.
	.2 Type 2: 38 x 67 x 600 mm.

	.2 Drive-in type:
	.1 Type 1: 13 mm diameter x 75 mm long. aluminum.
	.2 Type 2: 18 mm diameter x 120 mm long, aluminum.

	.3 Screw-in type:
	.1 Type 1: 100 mm diameter steel disc.


	2.8 GUYING COLLAR
	.1 Tube: plastic, 13 mm diameter, nylon reinforced.

	2.9 TRUNK PROTECTION
	.1 Wire mesh: galvanized, electrically welded 1.4 mm wire with 25 x 25 mm mesh and fastener.
	.2 Plastic: perforated spiralled strip.
	.3 Burlap: clean 2.5 kg/m2 minimum mass and 150 mm minimum wide, and twine fastener.
	.4 Tar impregnated crepe paper and twine fastener.

	2.10 MULCH
	.1 Bark chip: varying in size from 25 to 50 mm in diameter, from bark of coniferous trees.
	.2 Wood chip: varying in size from 50 mm to 75 mm and 5 to 20 mm thick, free of bark, small branches and leaves.
	.3 Shredded wood: varying in size from 25 to 125 mm in length, from coniferous trees.
	.4 Synthetic or inorganic mulch.

	2.11 FERTILIZER
	.1 Synthetic commercial type as recommended by soil test report and/or manufacturer.
	.1 Ensure new root growth is in contact with mycorrhiza.
	.2 Use mycorrhiza as recommended by manufacturer's written recommendations.


	2.12 ANTI-DESICCANT
	.1 Wax-like emulsion.

	2.13 FLAGGING TAPE
	.1 Fluorescent, orange colour.

	2.14 SOURCE QUALITY CONTROL
	.1 Obtain approval from Departmental Representative of plant material prior to planting.
	.2 Imported plant material must be accompanied with necessary permits and import licenses. Conform to Federal, Provincial or Territorial regulations.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify conditions of substrate previously installed under other Sections or Contracts are acceptable for planting installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied.


	3.2 PRE-PLANTING PREPARATION
	.1 Proceed only after receipt of written acceptability of plant material from Departmental Representative.
	.2 Remove damaged roots and branches from plant material.
	.3 Apply anti-desiccant to conifers and deciduous trees in leaf in accordance with manufacturer's instructions.
	.4 Locate and protect utility lines.
	.5 Notify and acquire written acknowledgment from utility authorities before beginning excavation of planting pits for trees and shrubs.
	.6 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	.2 Direct overland flow generated from runoff/precipitation within the site towards silt fence and/or straw bales (sediment removal treatment features).
	.3 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.4 Designate an area within the working limits and 30 m away from any watercourse to be used exclusively for fuelling construction equipment.
	.5 Have an emergency spill plan and kit on site to prevent any contaminants from entering Black Rapids Creek.
	.6 Develop and implement an Emergency Response Plan in the event of a sediment release or spill of a deleterious substance.
	.7 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.3 PLANTING
	.1 For bare root stock, place 50 mm backfill soil in bottom of hole.
	.1 Plant trees and shrubs with roots placed straight out in hole.

	.2 For jute burlapped root balls, cut away top one third of wrapping and wire basket without damaging root ball.
	.1 Do not pull burlap or rope from under root ball.

	.3 For container stock or root balls in non-degradable wrapping, remove entire container or wrapping without damaging root ball.
	.4 Plant vertically in locations as indicated.
	.1 Orient plant material to give best appearance in relation to structure, roads and walks.

	.5 For trees and shrubs:
	.1 Backfill soil in 150 mm lifts.
	.1 Tamp each lift to eliminate air pockets.
	.2 When two thirds of depth of planting pit has been backfilled, fill remaining space with water.
	.3 After water has penetrated into soil, backfill to finish grade.

	.2 Form watering saucer as indicated.

	.6 For ground covers, backfill soil evenly to finish grade and tamp to eliminate air pockets.
	.7 Water plant material thoroughly.
	.8 After soil settlement has occurred, fill with soil to finish grade.

	3.4 TRUNK PROTECTION
	.1 Install trunk protection on deciduous trees as indicated.
	.2 Install trunk protection before installation of tree supports.

	3.5 TREE SUPPORTS
	.1 Install tree supports as indicated.
	.2 Use single stake tree support for deciduous trees less than 3 m in height and evergreens less than 2 m in height.
	.1 Place stake on prevailing wind side and 150 mm minimum from trunk.
	.2 Drive stake 150 mm minimum into undisturbed soil beneath roots.
	.1 Ensure stake is secure, vertical and unsplit.

	.3 Install 150 mm long guying collar 1500 mm above grade.
	.4 Thread Type 1 guying wire through guying collar tube.
	.1 Twist wire to form collar and secure firmly to stake. Cut off excess wire.


	.3 Use 3 guy wires and anchors for deciduous trees greater than 3 m in height and evergreens greater than 2 m in height.
	.1 Use Type 2 guying wire with clamps for trees less than 75 mm in diameter and Type 3 guying wire with clamps for trees greater than 75 mm in diameter.
	.2 Use Type 1 anchors for trees less than 75 mm in diameter and Type 2 anchors for trees greater than 75 mm in diameter.
	.3 Install guying collars above branch to prevent slipping at approximately 2/3 height for evergreens and 1/2 height for deciduous trees. Collar mounting height not to exceed 2.5 m above grade.
	.4 Guying collars to be of sufficient length to encircle tree plus 50 mm space for trunk clearance. Thread guy wire through collar encircling tree trunk and secure to lead wire by clamp or multi-wraps; cut wire ends close to wrap. Spread lead wires eq...
	.5 Install anchors at equal intervals about tree and away from trunk so guy wire will form 45 degree angle with ground. Install anchor at angle to achieve maximum resistance for guy wire.
	.6 Attach guy wire to anchors. Tension wire and secure by multi-wraps or installing clamps.
	.7 Install wire tightener ensuring that guys are secure and leave room for slight movement of tree.
	.8 Saw tops off wooden anchors which extend in excess of 100 mm above grade or as directed by Departmental Representative.
	.9 Install flagging tape to guys as indicated.

	.4 After tree supports have been installed, remove broken branches with clean, sharp tools.

	3.6 MULCHING
	.1 Ensure soil settlement has been corrected prior to mulching.
	.2 Spread mulch as indicated.

	3.7 MAINTENANCE DURING ESTABLISHMENT PERIOD
	.1 Perform following maintenance operations from time of planting to acceptance by Departmental Representative.
	.1 Water to maintain soil moisture conditions for optimum establishment, growth and health of plant material without causing erosion.
	.1 Remove weeds monthly.
	.2 Replace or respread damaged, missing or disturbed mulch.
	.3 For non-mulched areas, cultivate as required to keep top layer of soil friable.
	.4 If required to control insects, fungus and disease, use appropriate control methods in accordance with Federal, Provincial and Municipal regulations. Obtain product approval from Departmental Representative prior to application.
	.5 Remove dead or broken branches from plant material.
	.6 Keep trunk protection and guy wires in proper repair and adjustment.
	.7 Remove and replace dead plants and plants not in healthy growing condition. Make replacements in same manner as specified for original plantings.



	3.8 MAINTENANCE DURING WARRANTY PERIOD
	.1 From time of acceptance by Departmental Representative to end of warranty period, perform following maintenance operations.
	.1 Water to maintain soil moisture conditions for optimum growth and health of plant material without causing erosion.
	.2 Reform damaged watering saucers.
	.3 Remove weeds monthly.
	.4 Replace or respread damaged, missing or disturbed mulch.
	.5 For non-mulched areas, cultivate monthly to keep top layer of soil friable.
	.6 If required to control insects, fungus and disease, use appropriate control methods in accordance with Federal, Provincial and Municipal regulations. Obtain product approval from Departmental Representative prior to application.
	.7 Apply fertilizer in early spring as indicated by soil test.
	.8 Remove dead, broken or hazardous branches from plant material.
	.9 Keep trunk protection and tree supports in proper repair and adjustment.
	.10 Remove trunk protection, tree supports and level watering saucers at end of warranty period.
	.11 Remove and replace dead plants and plants not in healthy growing condition. Make replacements in same manner as specified for original plantings.
	.12 Submit monthly written reports to Departmental Representative, per Section 01 33 00 - Submittal Procedures identifying:
	.1 Maintenance work carried out.
	.2 Development and condition of plant material.
	.3 Preventative or corrective measures required which are outside Contractor's responsibility.



	3.9 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for reuse and recycling.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
	.2 Divert discarded burlap, wire and plastic plant containers materials from landfill to plastic recycling facility approved by Departmental Representative.
	.3 Dispose of unused fertilizer at official hazardous material collection site approve by Departmental Representative.
	.4 Dispose of unused anti-desiccant at official hazardous material collections site approved by Departmental Representative.
	.5 Divert unused wood and mulch materials from landfill to recycling or composting facility approved by Departmental Representative.


	3.10 CLOSEOUT ACTIVITIES
	.1 Submit maintenance reports for trees, shrubs, and other plantings.
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	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 05 16 - Aggregate Materials.

	1.2 BASIS FOR PAYMENT
	.1 The Asphalt Paving will be measured per unit price bid and will be for full compensation for all labour, materials, accessories and equipment to do the work.

	1.3 REFERENCES
	.1 ASTM International
	.1 ASTM D698-12e2, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	.2 ASTM D2041, Standard Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous Paving Mixtures.

	.2 Ontario Provincial Standard Specifications (OPSS)
	.1 OPSS 310 - November 2012, Construction Specification for Hot Mix Asphalt.
	.2 OPSS.MUNI 1010-November 2013, Material Specification for Aggregates – Base, Subbase, Select Subgrade and Backfill Material.
	.3 OPSS 1150-November 2010, Material Specification for Hot Mixed Asphalt.

	.3 Geotechnical Investigation Pavement Rehabilitation, Canadian Food Inspection Agency 3851 Fallowfield Road, Ottawa, Ontario, dated September 21, 2015 Project: 15-149, prepared by Houle Chevrier Engineering Ltd.

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data: per Section 01 33 00 - Submittal Procedures.
	.1 Submit manufacturer's instructions, printed product literature and data sheets for asphalt mixes and aggregate and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Submit viscosity-temperature chart for asphalt cement to be supplied showing either Saybolt Furol viscosity in seconds or Kinematic Viscosity in centistokes, temperature range 105 to 175 degrees C 4 weeks prior to beginning Work.


	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.2 Deliver and stockpile aggregates in accordance with Section 31 05 16 - Aggregate Materials. Stockpile minimum 50 % of total amount of aggregate required before beginning asphalt mixing operation.
	.3 When necessary to blend aggregates from one or more sources to produce required gradation, do not blend in stockpiles.
	.4 Stockpile fine aggregate separately from coarse aggregate, although separate stockpiles for more than two mix components are permitted.
	.5 Provide approved storage, heating tanks and pumping facilities for asphalt cement.
	.6 Submit to Departmental Representative copies of freight and waybills for asphalt cement as shipments are received.
	.1 Departmental Representative reserves right to check weights as material is received.

	.7 Stockpile crushed RAP separately in accordance with Section 31 05 16 - Aggregate Materials.


	Part 2 Products
	2.1 MATERIALS
	.1 Aggregates to: OPSS.MUNI 1010.
	.2 Asphalt to OPSS 1150 and 310.


	Part 3 Execution
	3.1 PREPARATION
	.1 The pavement should be stripped, sub-excavated to subgrade level and should be properly shaped, crowned, then proof rolled with a heavy vibratory roller.
	.2 Any soft or spongy subgrade areas detected should be sub-excavated and properly replaced with suitable backfill compacted to 95% SPMDD (ASTM D698).
	.3 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to sediment and erosion control drawings.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	.4 Prior to laying mix, clean surfaces of loose and foreign material.

	3.2 PLACING
	.1 Obtain Departmental Representative's approval of base prior to placing asphalt.
	.2 Place asphalt concrete to thicknesses, grades and lines as indicated.
	.3 Placing conditions:
	.1 Place asphalt mixtures only when air temperature is 5 degrees C minimum.
	.2 When temperature of surface on which material is to be placed falls below 10 degrees C, provide extra rollers as necessary to obtain required compaction before cooling.
	.3 Do not place hot-mix asphalt when pools of standing water exist on surface to be paved, during rain, or when surface is damp.

	.4 Place individual strips no longer than 500 m.
	.5 Spread and strike off mixture with self-propelled mechanical finisher.
	.1 Construct longitudinal joints and edges true to line markings.
	.1 Departmental Representative to establish lines for paver to follow parallel to centerline of proposed pavement. Position and operate paver to follow established line closely.

	.2 When using pavers in echelon, have first paver follow marks or lines, and second paver follow edge of material placed by first paver.
	.1 Work pavers as close together as possible and in no case permit them to be more than 30 m apart.

	.3 Maintain constant head of mix in auger chamber of paver during placing.
	.4 If segregation occurs, immediately suspend spreading operation until cause is determined and corrected.
	.5 Correct irregularities in alignment left by paver by trimming directly behind machine.
	.6 Correct irregularities in surface of pavement course directly behind paver.
	.1 Remove excess material forming high spots using shovel or lute.
	.1 Fill and smooth indented areas with hot mix.
	.2 Do not broadcast material over such areas.


	.7 Do not throw surplus material on freshly screeded surfaces.

	.6 When hand spreading is used:
	.1 Use approved wood or steel forms, rigidly supported to assure correct grade and cross section.
	.1 Use measuring blocks and intermediate strips to aid in obtaining required cross-section.

	.2 Distribute material uniformly without broad casting material.
	.3 During spreading operation, thoroughly loosen and uniformly distribute material by lutes or covered rakes.
	.1 Reject material that has formed into lumps and does not break down readily.

	.4 After placing and before rolling, check surface with templates and straightedges and correct irregularities.
	.5 Provide heating equipment to keep hand tools free from asphalt.
	.1 Control temperature to avoid burning material.
	.2 Do not use tools at higher temperature than temperature of mix being placed.



	3.3 COMPACTING
	.1 Do not change rolling pattern unless mix changes or lift thickness changes.
	.1 Change rolling pattern only as directed by Departmental Representative.

	.2 General:
	.1 Provide at least 2 rollers and as many additional rollers as necessary to achieve specified pavement density. When more than 2 rollers are required, 1 roller must be pneumatic tired type.
	.2 Start rolling operations as soon as placed mix can bear weight of roller without excess displacement of material or cracking of surface.
	.3 Operate roller slowly initially to avoid displacement of material. Do not exceed 5 km/h for breakdown and intermediate rolling for static steel-wheeled and pneumatic tired rollers. Do not exceed 9 km/h for finish rolling.
	.4 Use static compaction for levelling coarse less than 25 mm thick.
	.5 For lifts 50 mm thick and greater, adjust speed and vibration frequency of vibratory rollers to produce minimum of 25 impacts per metre of travel. For lifts less than 50 mm thick, impact spacing not to exceed compacted lift thickness.
	.6 Overlap successive passes of roller by minimum of 200 mm and vary pass lengths.
	.7 Keep wheels of roller slightly moistened with water to prevent pick-up of material but do not over-water.
	.8 Do not stop vibratory rollers on pavement that is being compacted with vibratory mechanism operating.
	.9 Do not permit heavy equipment or rollers to stand on finished surface before it has been compacted and has thoroughly cooled.
	.10 After traverse and longitudinal joints and outside edge have been compacted, start rolling longitudinally at low side and progress to high side.
	.1 Ensure that all points across width of pavement receive essentially equal numbers of passes of compactors.

	.11 When paving in echelon, leave unrolled 50 to 75 mm of edge which second paver is following and roll when joint between lanes is rolled.
	.12 Where rolling causes displacement of material, loosen affected areas at once with lutes or shovels and restore to original grade of loose material before re-rolling.

	.3 Breakdown rolling:
	.1 Begin breakdown rolling with vibratory roller immediately following rolling of transverse and longitudinal joint and edges.
	.2 Operate rollers as close to paver as necessary to obtain adequate density without causing undue displacement.
	.3 Operate breakdown roller with drive roll or wheel nearest finishing machine. When working on steep slopes or super-elevated sections use operation approved by Departmental Representative.
	.4 Use only experienced roller operators.

	.4 Intermediate rolling:
	.1 Use pneumatic-tired, steel wheel or vibratory rollers and follow breakdown rolling as closely as possible and while paving mix temperature allows maximum density from this operation.
	.2 Rolling to be continuous after initial rolling until mix placed has been thoroughly compacted.

	.5 Finish rolling:
	.1 Accomplish finish rolling with two-axle or three-axle tandem steel wheeled rollers while material is still warm enough for removal of roller marks.
	.1 If necessary to obtain desired surface finish, use pneumatic-tired rollers as directed by Departmental Representative.

	.2 Conduct rolling operations in close sequence.

	.6 Dust entire area of sheet asphalt pavements immediately after rolling to eliminate tendency to pick-up under traffic.

	3.4 JOINTS
	.1 General:
	.1 Remove surplus material from surface of previously laid strip.
	.1 Do not deposit on surface of freshly laid strip.

	.2 Construct joints between asphalt concrete pavement and Portland cement concrete pavement as indicated.
	.3 Paint contact surfaces of existing structures such as manholes, curbs or gutters with bituminous material prior to placing adjacent pavement.

	.2 Transverse joints:
	.1 Offset transverse joint in succeeding lifts by at least 600 mm.
	.2 Cut back to full depth vertical face and tack face with thin coat of hot asphalt prior to continuing paving.
	.3 Compact transverse joints to provide smooth riding surface. Use methods to prevent rounding of compacted surface at joints.

	.3 Longitudinal joints:
	.1 Offset longitudinal joints in succeeding lifts by at least 150 mm.
	.2 Cold joint is defined as joint where asphalt mix is placed, compacted and left to cool below 100 degrees C prior to paving of adjacent lane.
	.1 For airfield runway paving, avoid cold joint construction in mid-30 m of runway.
	.2 If cold joint cannot be avoided, cut back by saw cutting previously laid lane, by at least 150 mm, to full depth vertical face, and tack face with thin coat of hot asphalt of adjacent lane.

	.3 Overlap previously laid strip with spreader by 25 to 50 mm.
	.4 Before rolling, carefully remove and discard coarse aggregate in material overlapping joint with lute or rake.
	.5 Roll longitudinal joints directly behind paving operation.
	.6 When rolling with static or vibratory rollers, have most of drum width ride on newly placed lane with remaining 150 mm extending onto previously placed and compacted lane.


	3.5 FINISH TOLERANCES
	.1 Finished asphalt surface to be within 5 mm of design elevation but not uniformly high or low.
	.2 Finished asphalt surface not to have irregularities exceeding 5 mm when checked with 4.5 m straight edge placed in any direction.

	3.6 DEFECTIVE WORK
	.1 Correct irregularities which develop before completion of rolling by loosening surface mix and removing or adding material as required.
	.1 If irregularities or defects remain after final compaction, remove surface course promptly and lay new material to form true and even surface and compact immediately to specified density.

	.2 Repair areas showing checking, rippling, or segregation.
	.3 Adjust roller operation and screed settings on paver to prevent further defects such as rippling and checking of pavement.

	3.7 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for reuse and recycling.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.





