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Part 1 General 

1.1 SECTION INCLUDES 

.1 This Specification covers the protection of all existing trees. The Work to be done by the 
Contractor under this Specification shall include the furnishing of all superintendence, 
overhead, labour, materials, equipment, tools, supplies and all other things necessary for 
and incidental to the satisfactory performance and completion of all Work hereinafter 
specified. 

1.2 DEFINITIONS 

The following definitions shall apply: 

.1 TREE PROTECTION AREA: Generally, a tree protection area should consist of the 
ground encompassing from 1.0 (minimum) to 1.5 times the distance between the trunk and 
dripline, or as shown in the table below, whichever is greater. Areas of ground covered by 
pavement, buildings, or other permanent structures where the presence of roots is minimal 
or negligible may be excluded at the discretion of the Departmental Representative and 
Landscape Architect. 

Trunk Diameter Minimum Protection Area Radius 
  

< 100 mm 1.8 m 
110–400 mm 2.4 m 

410– 500 mm 3.0 m 
510– 600 mm 3.6 m 
610–700 mm 4.2 m 
710–800 mm 4.8 m 
810–900 mm 5.4 m 

910–1000 mm 6.0 m 
  

 

With groups of trees or where an array effect is present, there may be discontinuous (non-
overlapping) perimeters of tree protection areas, which result in difficult to maintain or 
ineffective tree protection fencing. In these cases, even though tree protection areas do not 
overlap, they should be treated as though they do if the distance between the perimeters of 
such areas is less than 10M. In effect, this will artificially enlarge the area of tree 
protection, but will result in a more clearly defined, manageable area. 

.2 DRIPLINE: The outermost edge of the tree's canopy or branch spread. The area within a 
tree's dripline is all the ground under the total branch spread. 

.3 CRITICAL ROOT ZONE: Generally, all of the ground area included in the dripline. 

.4   DIAMETER (CALIPER): The size (millimeters) of a tree's trunk is measured at: 

.1 150mm above grade for trunk diameters up to and including 100mm; 

.2 600mm above grade for trunk diameters from 100mm up to and including 
200mm; and 
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.3 1.2M above grade for trunk diameters greater than 200mm. 

.5 ARBORIST: An individual who has obtained accreditation from the Manitoba Arborists 
Training and Examination Program or the International Society of Arboriculture Arborist 
Certification Program (ISA) and possesses a valid Manitoba Arborists License. 

Part 2 Products 

2.1 MATERIALS 

.1 Tree Protection Barrier Fence 

.1 Moulded Mesh Vinyl Construction Fence, Snow Fence or other similar product. - 
 Rolled; 1.2m high; Commercial Grade; Colour: Orange 

.2 Steel T-Bar Stakes; 1.8m high; c/w tie holes; Galvanized, Painted or Powder 
Coated. In sufficient quantity to hold the fence taught and erect without slumping. 

.3 Steel Tie Wire; heavy gauge 

Part 3 Execution 

3.1 TREE PROTECTION AREA 

.1 Existing trees and planted areas shall be protected and preserved as noted on the drawings. 
The Protection Area shall be as described above, unless otherwise approved by the 
Departmental Representative and Landscape Architect.  

.2 Motorized equipment and trailers, including tractors, bobcats, bulldozers, trackhoes, trucks, 
cars, and carts shall not be allowed access within tree protection areas. Should access be 
necessary within designated tree protection areas, the existing grade shall be covered with 
150 -200mm of wood mulch to help distribute the weight of equipment and to minimize soil 
compaction and rutting. Plywood and/or mulch is not acceptable bridging material for driving 
over exposed tree roots. Exposed tree roots shall not be driven over. The Departmental 
Representative and Landscape Architect must approve the access and driving surface prior to 
its use. 

.3 Materials and supplies shall not be stockpiled or stored within the tree protection area. Should 
temporary storage be necessary within designated tree protection areas, the existing grade 
shall be covered with double, overlapping sheets of ¾ inch thick plywood, or 150 -200mm of 
wood mulch to help distribute the weight of materials or supplies and to minimize soil 
compaction.  

.4 No objects or materials may be leaned against or supported by a tree's trunk, branches, or 
exposed roots. The attachment or installation to trees of any sign, cable, wire, nail, swing, or 
any other material that is not needed to help support the natural structure of the tree is 
prohibited. Standard arbouricultural techniques such as bracing or cabling that are performed 
by professional arbourists are acceptable upon approval by the Departmental Representative 
and Landscape Architect. 

.5 Appropriate tree pruning and/or removal permits must be secured prior to beginning work. 
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3.2 TREE PROTECTION FENCING 

.1 Tree protection areas and fencing locations shall be approved by the Departmental 
Representative and Landscape Architect prior to construction. Layout and staking shall be 
done by the Contractor. 

.2 T-Bar stakes to be driven a minimum 600mm into the ground at a maximum of 3m intervals. 
Wooden stakes and Steel Rebar are not considered alternatives for T-Bar Stakes. 

.3 Fencing should be installed to completely surround the limits of tree protection areas, and 
should extend at least 3.0M beyond the designated construction limits. 

.4 Tree protection fencing must be installed prior to any site activity and shall remain in good 
condition until its removal is authorized by the Departmental Representative and Landscape 
Architect. 

3.3 TREE PROTECTION 

.1 All trees within and immediately adjacent to the proposed construction areas will require 
1x6x8' wood planks strapped to the tree trunk to completely protect the tree trunk from 
impact damage (smaller trees will be similarly protected using proportionally sized wood 
planks). 

.2 Further to item 2.1.1, all trees within or immediately adjacent to the proposed construction 
area will have a 1.0m (minimum) radius protective zone calculated from the circumference at 
the base of the trunk which will remain free of digging, trenching, grade changes, stock piling 
of materials and soil compaction throughout the duration of the Contract.  

.3 Should the demands of construction require an unfenced Tree Protection Area, protective 
fencing must be installed for the area described in 2.3.2. 

3.4 OVERHEAD BRANCH AND LIMB PROTECTION 

.1 Further to 2.1.1, tree limbs and branches overhanging the construction area shall not be 
damaged. The Contractor shall be responsible for ensuring that the above ground portions of 
trees are not damaged during Work. 

.2 Should pruning be required, the Contractor shall contact the Departmental Representative and 
Landscape Architect for approval. Pruning work must be using proper pruning techniques by 
a licensed Arbourist. 

3.5 EXCAVATION 

.1 During all excavation a representative of the Departmental Representative and Landscape 
Architect shall be present at all times unless otherwise agreed upon. 

.2 The Departmental Representative and Landscape Architect shall be notified prior to any 
trenching or excavation known or suspected to involve cutting of more than:  

.1 Two (2) roots, 75mm or more in diameter; and/or  
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.2 Four (4) roots between 50mm and 75mm in diameter. The Departmental 
Representative and Landscape Architect shall be notified immediately in the 
event that roots in excess of that described above are cut, torn, ripped, or 
otherwise injured. 

.3 Should root pruning be required the Contractor must ensure proper root pruning 
techniques are employed by a licensed Arbourist. 

.3 Upon approval by the Departmental Representative and Landscape Architect, prior to any 
excavation, removal of sidewalk, or other activity that will result in removal of soil and tree 
roots, all tree roots within work area will be pruned to a depth of 350mm. Pruning shall occur 
with a Dosko Root Pruner, or equivalent, in accessible areas, and by hand in areas 
inaccessible to the root pruning machine. Proper root pruning techniques must be used and 
employed by a licensed Arbourist. 

.4 All work under the Dripline of any tree shall be done by hand or by other methods which will 
prevent breakage or other injury to branches and roots. 

.5 Where it is necessary to excavate within the critical root zone of existing trees, contractor 
shall use all possible care to avoid injury to trees and tree roots. Excavation, in areas where 
50mm diameter and larger roots occur, shall be done by hand with approved hand tools. 
Where possible, tree roots 50mm inches or larger in diameter shall be tunnelled or bored 
under and shall be covered with moistened burlap to prevent excessive drying. 

.6 Wherever roots are exposed smaller than two 50mm in diameter, such roots extending 
through the excavation shall be hand pruned. All excavated areas within critical root zones 
shall be closed within twelve (12) hours - if this is not possible, the excavation walls shall be 
covered with burlap and kept moistened. Prior to backfilling, the Contractor shall contact the 
Departmental Representative and Landscape Architect to inspect the condition and treatment 
of roots larger than 50mm in diameter injured by excavation.  

3.6 NOTIFICATION 

.1 The Departmental Representative and Landscape Architect is to be notified 3 business days 
in advance of any large equipment to be working in the vicinity of existing trees. The 
Contractor shall provide adequate personnel on foot to supervise equipment operators in the 
vicinity of the trees to ensure that no damage occurs. 

.2 Special care is required during excavation to ensure existing tree root structure is not 
damaged. Should root pruning be required the Contractor must ensure proper root pruning 
techniques are employed by a licensed Arbourist. 

3.7 CLEANING 

.1 Remove debris, trim surfaces and leave work site clean, upon completion of Work 

.2 Use cleaning solutions and procedures which are not harmful to health, are not injurious to 
plants, and do not endanger wildlife, adjacent water courses or ground water. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 01 74 19 - Construction/Demolition Waste Management And Disposal 

1.2 REFERENCES 

.1 American Society for Testing and Materials (ASTM) 

.1 ASTM C117-[95], Standard Test Methods for Material Finer Than 0.075 mm 
Sieve in Mineral Aggregates by Washing. 

.2 ASTM C131-[96], Standard Test Method for Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles 
Machine. 

.3 ASTM C136-[96a], Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates. 

.4 ASTM D422-[63(1998)], Standard Test Method for Particle-Size Analysis of 
Soils. 

.5 ASTM D698-[00a], Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3). 

.6 ASTM D1557-[00], Test Method for Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000ft-lbf/ft3) (2,700kN-m/m3). 

.7 ASTM D1883-[99], Standard Test Method for CBR (California Bearing Ratio) of 
Laboratory Compacted Soils. 

.8 ASTM D4318-[00], 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. 

1.3 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Section 01 74 19 - 
Construction/Demolition Waste Management And Disposal. 

.2 Divert unused granular material from landfill to local facility as approved by Landscape 
Architect. 

Part 2 Products 

2.1 MATERIALS 
.1 Granular sub-base material: in accordance with CW specification 3110-

R17, Sub-Grade, Sub-Base and Base Course  



Infrastructure Upgrades  Section 32 11 16.01 
The Forks National Historic Site GRANULAR SUB-BASE      
Project No. R.075208.001  Page 2 of 4 
 
Part 3 Execution 

3.1 PLACING 

.1 Place granular sub-base after sub grade is inspected and approved by Landscape Architect. 

.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 Begin spreading sub-base material on crown line or high side of one-way slope. 

.6 Place granular sub-base materials using methods which do not lead to segregation or 
degradation. 

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

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

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

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

3.2 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 Landscape 
Architect before use. 

.3 Compact to density of not less than 98% corrected maximum dry density /maximum dry 
density in accordance with [ASTM D698] [ASTM D1557]]. 

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

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

.6 In areas not accessible to rolling equipment, compact to specified density with mechanical 
tampers approved by Landscape Architect. 

.7 Correct surface irregularities by loosening and adding or removing material until surface is 
within specified tolerance. 
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3.3 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 Proof roll at level in sub-base as indicated. If non standard proof rolling equipment is 
approved, Landscape Architect to determine level of proof rolling. 

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

.4 Where proof rolling reveals areas of defective subgrade: 

.1 Remove sub-base and subgrade material to depth and extent as directed by 
Landscape Architect. 

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

.3 Replace sub-base material and compact. 

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

3.4 SITE TOLERANCES 

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

3.5 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 Landscape Architect. 

END OF SECTION 
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Approved:  2005-03-31 

Part 1 General 

1.1 SECTION INCLUDES 

.1 Requirements and procedures for installing precast concrete unit pavers by hand. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 32 11 19 – Granular Sub-base 

.3 Section 32 16 15 – Concrete Walk and Curbs. 

1.3 REFERENCES 

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

.1 ASTM C136-[01], Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates. 

.2 ASTM C979-[99], Standard Specification for Pigments for Integrally Colored 
Concrete. 

.2 Canadian Standards Association (CSA International). 

.1 CSA A23.1/A23.2-[00], Concrete Materials and Methods of Concrete 
Construction/Method of Test for Concrete. 

.2 CSA A179-[94], Mortar and Grout for Unit Masonry. 

.3 CSA-A231.2-[95], Precast Concrete Pavers. 

.4 CSA A283-[00], Qualification Code for Concrete Testing Laboratories. 

1.4 SUBMITTALS 

.1 Product Data: 

.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Submit following sampling and testing data: 
.1 Sieve analysis for gradation of bedding and joint material. 
.2 Unit paver sampling and testing. 
.3 Evaluation of cleaning and sealing compound. 

.2 Samples: 

.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Submit full size sample of each type, size pavers. 

.3 Manufacturer's Instructions: 

.1 Submit manufacturer's installation instructions. 
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1.5 QUALITY ASSURANCE 

.1 Qualifications: 

.1 Installer: company or person specializing in precast concrete paver installations 
with 5 years documented experience. 

.2 Test Reports: certified test reports showing compliance with specified performance 
characteristics and physical properties. 

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

.4 Mock-ups: 

.1 Construct mock-up in accordance with Section 01 45 00 - Quality Control 

.2 Install 3 x 3m area mock-up. 

.3 Mock-up will be used: 
.1 To judge workmanship, substrate preparation, operation of equipment and 

material application. 
.2 To determine surcharge of bedding layer, joint sizes, lines, laying 

pattern[s], colour[s] and texture. 
.3 Locate where directed by Departmental Representative. 
.4 Allow 24 hours for inspection of mock-up before proceeding with work. 
.5 When accepted, mock-up will demonstrate minimum standard of quality 

required for this work. [Approved mock-up may remain as part of 
finished work. Remove mock-up and dispose of materials when no longer 
required and when directed by Departmental Representative. 

.5 Pre-Installation Meetings: conduct pre-installation meeting to verify project requirements, 
manufacturer's installation instructions and manufacturer's warranty requirements. 

1.6 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Section 01 74 19 - 
Construction/Demolition Waste Management and Disposal. 

.2 Fold up metal banding, flatten and place in designated area for recycling. 

Part 2 Products 

2.1 CONCRETE PAVERS 

.1 Concrete pavers: to CSA-A231.2 and as follows: 

.1 Size: as indicated. 

.2 Shape: as indicated. 

.3 Colour: as indicated. 

.4 Standard end, corner, border units as required. 

.2 Manufactured in moulds, with spacers, suitable for installation and delivered on site in 
cubes of laying panels in protective wrapping. 
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.3 Pigment in concrete pavers: to ASTM C979. 

2.2 BEDDING AND JOINT MATERIAL 

.1 Joint Sand: Polymeric Sand 

.2 Bedding sand: clean, non-plastic, free from deleterious or foreign matter, natural or 
manufactured from crushed rock or gravel. Do not use limestone screenings or stone dust. 

.3 Gradation: to CSA-A23.1, Table 4 - Grading Limits for Fine Aggregate, and CSA A179 
as follows: 

Sieve Designation % Passing for Bedding Sand Joint Sand 
10 mm  [100]  
5 mm  [95-100]  [100] 
2.5 mm  [80-100]  [95-100] 
1.25 mm  [50-90]  [60-100] 
630 microns  [25-65]  
600 microns   [35-80] 
315 microns  [10-35]  
300 microns   [15-20] 
160 microns  [2-10]  
150 microns   [2-15] 

2.3 EDGE RESTRAINTS 

.1 Edge restraints shall be as indicated on Drawings. 

.2 Structural curb: 

.1 Concrete curb: to Section 32 16 15 – Concrete Walk and Curbs. 

.3 PVC or medium density polyethylene, industrial and flexible type edging, manufactured 
for use in paver installation, complete with connectors and pre-manufactured anchoring 
locations for spikes. 

.1 Anchoring: to manufacturer's instructions. Galvanized, spiral, steel anchor spikes 
9.5mm diameter x 254mm length, 1 per 300mm of edging and at 100mm each 
side of joints. 

2.4 CLEANING COMPOUND 

.1 Clear, organic solvent, designed and recommended by manufacturer for cleaning concrete 
pavers of contamination encountered. 

.2 Acid based chemical detergent, designed and recommended by manufacturer for removal 
of contamination encountered on pavers. 
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Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written data, including product technical 
bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets. 

3.2 STRUCTURAL SURFACE 

.1 Verify that structural surfaces conform to levels and compaction required for installation 
of unit pavers. If discrepancies occur, notify Departmental Representative and do not 
commence work until instructed by Departmental Representative. 

.2 Verify that top of structural surface (top of base) does not exceed plus or minus 10mm of 
grade over 3m straightedge. 

.3 Ensure that structural surface is not frozen or standing water is present during installation. 

3.3 STRUCTURAL CURBS 

.1 Verify that structural curbs conform to elevations and alignments required for installation 
of unit pavers. If discrepancies occur, notify Departmental Representative and do not 
commence work until instructed by Departmental Representative. 

3.4 INSTALLATION OF EDGE RESTRAINTS 

.1 Install restraints true to grade, in accordance with manufacturer's recommendations. 

3.5 PLACING OF BEDDING MATERIAL 

.1 Ensure bedding material is not saturated or frozen at all times until installation is 
complete. 

.2 Spread and screed material on structural surface to achieve 25mm compacted thickness 
after vibrating pavers in place. Do not use joint sand for bedding sand. 

.3 Do not disturb screeded material. Do not use bedding material to fill depressions in 
structural surface. 

3.6 INSTALLATION OF CONCRETE PAVERS 

.1 Lay pavers to pattern[s] indicated. Joints between pavers: as recommended by 
manufacturer. 

.2 Use appropriate end, edge and corner stones. Saw cut pavers to fit around obstructions and 
at abutting structures. 

.3 Use a low amplitude, high frequency plate compactor capable of at least 22 kN centrifugal 
compaction force to vibrate pavers into bedding sand. 

.4 Inspect, remove, and replace chipped, broken and damaged pavers. 
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.5 Sweep dry joint sand material into joints. 

.6 Settle sand by vibrating pavers with plate compactor. 

.7 Continue application of joint material and vibrating of pavers until joints are full. Do not 
vibrate within 1 m of unrestrained edges of pavers. 

.8 Sweep off excess joint material when installation is complete. 

.9 Final surface elevations not to exceed plus or minus 10mm under 3m long straightedge. 

.10 Surface elevation of pavers: 3 to 4mm above adjacent drainage inlets, concrete collars or 
channels. 

.11 ENSURE CONFORMANCE OF FINAL ELEVATIONS. 

3.7 CLEANING 

.1 Carry out cleaning at times and conditions recommended by manufacturer of cleaning 
compound. 

.2 Remove and dispose of loose, extraneous materials from surfaces to be cleaned. 

.3 Apply cleaning compounds appropriate for removal of various contaminants encountered 
in accordance with manufacturer's recommendations. 

.4 Final surface to be free of contamination. 

3.8 CLEANING 

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

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK 

.1 Section 32 11 19 – Granular Sub-Base 

1.2 REFERENCES 

.1 American Society for Testing and Materials (ASTM) 

.1 ASTM C 136-96a, Method for Sieve Analysis of Fine and Coarse Aggregates. 

.2 ASTM C 117-95, Test Method for Material Finer Than 0.075 mm (No. 200) 
Sieve in Mineral Aggregates by Washing. 

.3 ASTM E 11-95, Specification for Wire - Cloth Sieves for Testing Purposes. 

.4 ASTM D 4318-98, Test Method for Liquid Limit, Plastic Limit and Plasticity 
Index of Soils. 

.5 ASTM D 698-91, Test Methods for Moisture-Density Relations of Soils and 
Soil-Aggregate Mixtures, Using 5.5 lb. (2.49-kg) Rammer and 12-in (304.8-mm) 
Drop. 

.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. 

1.3 PROTECTION 

.1 Prevent damage to buildings, landscaping, curbs, sidewalks, trees, and adjacent property. 
Make good any damage. 

.2 Provide access to building at all times. Coordinate paving schedule to minimize 
interference with normal use of premises. 

1.4 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials. 

.2 Place materials defined as hazardous or toxic waste in designated containers. 

.3 Ensure emptied containers are sealed and stored safely for disposal away from children. 

Part 2 Products 

2.1 MATERIALS 

.1 Granular Sub-Base: 

.1 Crushed, pit run or screened stone, gravel or sand consisting of hard durable 
particles free from clay lumps, cementation, organic material, frozen material and 
other deleterious materials. 
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.2 Gradations: within limits specified when tested to ASTM C 136 and ASTM C 
117. Sieve sizes to CAN/CGSB-8.1 rather than ASTM E 11. 

.2 Table:  

  Sieve Designation % Passing 
  75 mm    100 
  4.75 mm   25-85 
  0.425 mm   5-30 
  0.075 mm   0-10 

.3 Granular base: 

.1 Crushed stone or gravel: hard, durable, angular particles, free from clay lumps, 
cementation, organic material, frozen material and other deleterious materials. 

.2 Gradations: within limits specified when tested to ASTM C 136 and ASTM C 
117. Sieve sizes to CAN/CGSB-8.1 rather than ASTM E 11. 

.3 Table 
  Sieve Designation % Passing 
  19 mm    100 
  12.5 mm    70-100 
  4.75 mm    40-70 
  2.00 mm    23-50 
  0.425 mm   7-25 
  0.075 mm   3-8 
.4 Liquid Limit ASTM D 4318 Maximum 25 
.5 Plasticity Index ASTM D 4318 Maximum 6 

.4 Granular topping: 

.1 Screenings: hard, durable, crushed limestone particles or black granite (as 
indicated on drawings), free from clay lumps, cementation, organic material, 
frozen material and other deleterious materials. 

.2 Gradations: within limits specified when tested to ASTM C 136 and ASTM C 
117.  

  Sieve Designation % Passing 
  9.5 mm   100 
  4.75 mm    50-100 
  2.00 mm    30-65 
  0.425 mm   10-30 
  0.075 mm   5-10 
 
.3 Filter Fabric:  Filter cloth to be Terra Fix 270R, or approved equal. 
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Part 3 Execution 

3.1 SUBGRADE 

.1 Ensure that the subgrade preparation conforms to levels and compaction required to allow 
for installation of granular base. 

3.2 FILTER FABRIC 

.1 Install Filter Fabric as indicated on drawings.  Filter Fabric to be Terra Fix 270R, or 
approved alternate. 

3.3 GRANULAR BASE 

.1 Granular base material to be 20mm Crushed Limestone Down with a minimum thickness 
of 150mm. 

.2 Spread and compact granular base material in uniform layer not exceeding 150mm 
compacted thickness. 

.3 Compact to a density of not less than 100% Standard Density in accordance with ASTM 
D 698. 

3.4 GRANULAR TOPPING 

.1 Place Crushed Limestone to a compacted thickness of 50mm where indicated on 
drawings. 

.2 Place Crushed Granite to a compacted thickness of 75mm where indicated on drawings. 

3.5 FIELD QUALITY CONTROL 

.1 Inspection and testing of crushed stone surfacing will be carried out by designated testing 
laboratory as required. 

.2 Costs of tests will be paid by the Contractor if required. 

END OF SECTION 
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1 General 

 
1.1  SECTION INCLUDES 

.1 This Specification shall cover the complete supply, and installation of concrete walks 
and curbs including infill sections as specified herein and as shown on the Drawings. The 
work to be done by the Contractor under this Specification shall include the furnishing of 
all superintendence, overhead, labour, materials, equipment, tools, supplies and all other 
things necessary for and incidental to the satisfactory performance and completion of all 
work as hereinafter specified. 

1.2 RELATED SECTIONS 

1. Section 01 33 00 - Submittal Procedures. 

2. Section 03 10 00 - Concrete Forming. 

3. Section 03 20 00 - Concrete Reinforcing 

4. Section 03 30 00 - Cast-in-Place Concrete 

5. Section 32 11 16.01 – Granular Sub-Base 

1.3 REFERENCES 

.1 Canadian Standards Association (CSA). 
.1 CAN/CSA-A23.1-[94], Concrete Materials and Methods of Concrete 
Construction. 

.2 Canadian General Standards Board (CGSB). 
.1 CAN/CGSB-1.2-[M89], Boiled Linseed Oil. 
.2 CAN/CGSB-3.3-[M89], Kerosene. 

.3 American Society for Testing and Materials (ASTM). 
.1 ASTM D698-[91], Test Method for Laboratory Compaction Characteristics of 
Soil Using Standard Effort (12,400 ft-lbf/ft3) (600 kN-m/m3). 
.2 ASTM A1064 / A1064M - 16 Standard Specification for Carbon-Steel Wire and 

Welded Wire Reinforcement, Plain and Deformed, for Concrete 

4. Department of Justice Canada (Jus). 
.1 Canadian Environmental Assessment Act (CEAA), 1995, c. 37. 
.2 Canadian Environmental Protection Act, 1999 (CEPA), c. 33. 
.3 Fisheries Act (R.S.C., 1985, c. F-14) 

.5 City of Winnipeg 
.1 Waterway By-Law no. 5888/92 
.2 Best Management Practices Handbook for Activities in and Around the City’s 

Waterways and Watercourses. Nov.2005 

1.4 SHOP DRAWINGS 
 

.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures. 
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.2 Indicate layout, pattern and relationship of paving joints to fixtures and project formed 
details. Indicate all reinforcing including sizing, layout and tie-in to existing members. 

1.6 QUALITY ASSURANCE 

1. Qualifications 

1.  Installer: Company or person specializing Portland cement concrete paving with 5years 
documented experience. 

2. Certificates. 
1. Submit manufacturer's test data and certification that following material meets 

requirements of this section prior to starting concrete work: 
1. Portland Cement. 
2. Blended Hydraulic Cement. 
3. Supplementary Cementing Material. 
4. Admixtures. 
5. Joint Sealants. 
6. Curing Materials. 
7. Joint Filler. 

 
2. Submit certification that plant, equipment, and materials to be used in concrete comply 

with requirements of CAN/CSA-A23.1, and that mix design is adjusted to prevent alkali 
aggregate reactivity problems. 

3. Test Reports: certified test reports showing compliance with specified performance 
characteristics and physical properties. 

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

5. Pre-Installation Meetings: conduct pre-installation meeting to verify project 
requirements, manufacturer's installation instructions and manufacturer's warranty 
requirements. 

1.7 DELIVERY, STORAGE AND HANDLING 

1. Packing, shipping, handling, and unloading: 
1. Unload cement and store in weathertight bins or silos that protect cement from 

dampness and contamination and provide easy access for inspection and 
identification of each shipment. 

2. Deliver and stockpile aggregates in an area that will not impede construction or 
encroach over the limits of construction. Do not stockpile within tree protection 
zones in accordance with Section 32 01 90.33 Tree and Shrub Preservation. 

3. Stockpile 100% of total required amount of each size of aggregate prior to 
commencing mixing operation. 

2. Storage and protection: 
1. Store admixtures, curing compounds and miscellaneous materials as 

recommended by manufacturer. 
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2 Products 

2.1 MATERIALS 

.1 Concrete mixes and materials: to Section 03 30 00 - Cast-in-Place Concrete. 

.2 Reinforcing steel and mesh: to Section 03 20 00 - Concrete Reinforcing. 

.3 Curing Compound: to Section 03 30 00 - Cast-in-Place Concrete. 

.4 Granular base: Profile as shown on the drawings, aggregate information as shown in 
section 

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

3 Execution 

3.1 GRADE PREPARATION 

.1 All excavations within the riparian area must adhere to local, provincial and federal 
regulations.  

.2 Construct embankments using excavated material free from organic matter or other 
objectionable materials. Dispose of surplus and unsuitable excavated material off site. 

.3 Place fill in maximum 150 mm layers and compact to at least 95% of maximum density 
to ASTM D698. 

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 to at least 95% of maximum density to ASTM D698. 

3.3 REINFORCMENT 

.1 Reinforce concrete slab infill with galvanized steel welded wire mesh (WWR). 

.2 Install dowels to join new sections to existing. Dowels to be epoxy coated (green) 15M 
rebar. Drill into existing concrete and fill with adhesive bonding material. Embed dowel 
to a minimum depth of 300mm leaving minimum 450mm exposed in new concrete pour 
area.  

3.4 CONCRETE 

.1 Obtain Departmental Representative’s approval of granular base and reinforcing steel 
prior to placing concrete. 

.2 Do concrete work in accordance with Section 03 30 00 - Cast-in-Place Concrete. 

.3 Immediately after floating, give pavement surface uniform finish match existing concrete 
sections. 
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.4 Provide edging 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. 

3.5 TOLERANCES 

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

3.6 EXPANSION AND CONTRACTION JOINTS 

.1 Install tooled transverse contraction joints after floating, when concrete is stiff, but still 
plastic, at intervals matching existing surfaces to a maximum distance of 3.0 m. 

.2 Install expansion joints in consultation with Departmental Representative. 

.3 Install expansion joints around manholes and catch basins and along length adjacent to 
catch basins, buildings, or permanent structure. 

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

.5 Install joint filler in expansion joints in accordance with Section 03300 - Cast-in-Place 
Concrete. 

.6 Seal expansion joints with sealant approved by Departmental Representative. 

3.7 CURING 

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

.2 Where burlap is used for moist curing, place two pre-wetted 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 seven [7] days prior to backfilling. 

.2 Backfill to designated elevations with material approved by Departmental 
Representative. Compact and shape to required contours as indicated on drawings. 

 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 This specification shall cover the supply and/or installation of site furnishings.  The 
Contractor shall furnish all labour, materials, equipment and services necessary to 
complete the Work as shown on the drawings and specified herein.  These items shall 
include: 

 
.1 The Contractor shall be responsible for the supply, safe storage and handling of all 

miscellaneous metal materials as set forth in this Specification. 
.2 All materials supplied under this Specification shall be of a type approved by the 

Consultant, and shall be subjected to inspection and testing by the Consultant. 
.3 The Work to be done by the Contractor under this Specification shall include the 

furnishing of all superintendence, overhead, labour, materials, equipment, tools, 
supplies, and all things necessary for and incidental to the satisfactory 
performance and completion of all Work as hereinafter specified. 

.4 All materials supplied under this Specification shall be of a type approved by the 
Consultant, and shall be subjected to inspection and testing by the Consultant 

.5 Metal Work performed under this specification shall cover supply, fabrication, 
powder coating, transportation, handling and installation of miscellaneous metal, 
including all miscellaneous metal elements and incidental component/fasteners, as 
specified herein. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 01 74 19 - Construction/Demolition Waste Management And Disposal. 

.3 Section 05 50 00.2 – Metal Fabrication - Landscape 

1.3 REFERENCES 

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

.1 ASTM A240/A240M-[15b], Standard Specification for Chromium and 
Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and 
for General Applications. 

.2 ASTM A269-[02], Specification for Seamless and Welded Austenitic Stainless 
Steel Tubing for General Service. 

.3 ASTM A307-[02], Specification for Carbon Steel Bolts and Studs, 60,000 PSI 
Tensile Strength. 

.4 ASTM A500/A500M-[13], Standard Specification for Cold-Formed Welded and 
Seamless Carbon Steel Structural Tubing in Rounds and Shapes 

.5 ASTM A1008/A1008M-[15], Standard Specification for Steel, Sheet, Cold-
Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy 
with Improved Formability, Solution Hardened, and Bake Hardenable 

    



Infrastructure Upgrades  Section 32 37 00 
The Forks National Historic Site   EXTERIOR SITE FURNISHINGS 
Project No. R.075208.001 Page 2 of 5 
 
1.4 PROTECTION 

.1 Prevent damage to other trees, landscaping, benches, buildings, pavement, surface and 
underground utility facilities. 

1.5 SUBMITTALS 

.1 Shop Drawings 

.1 Contractor to submit shop drawings for review and approval prior to any 
fabrication. 

1.6 SAMPLES 

.1 Submit to Consultant submittals listed for review. Submit with reasonable promptness and 
in orderly sequence so as to not cause delay in Work. Failure to submit in ample time is 
not considered sufficient reason for an extension of Contract Time and no claim for 
extension by reason of such default will be allowed.  

.2 Work affected by submittal shall not proceed until review by the Consultant. 

.3 Present samples and mock-ups in the same units as the contract documents. 

.4 Notify Consultant, in writing at time of submission, identifying deviations from 
requirements of Contract Documents stating reasons for deviations. 

.5 Contractor's responsibility for errors and omissions in submission is not relieved by the 
Consultant's review of submittals. 

.6 Provide:  Shop Drawings for all furnishings for review and approval. 

1.7 QUALITY CONTROL 

.1 Inspection 

.1 All workmanship and all materials furnished and supplied under this Specification 
are subject to close and systematic inspection and testing by the Consultant 
including all operations from the selection and production of materials through to 
final acceptance of the specified Work. The Contractor shall be wholly 
responsible for the control of all operations incidental thereto notwithstanding any 
inspection or approval that may have been previously given. The Consultant 
reserves the right to reject any materials or Works that are not in accordance with 
the requirements of this Specification. 

.2 Qualifications of Contractor 

.1 The Contractor shall produce evidence that his plant is recently fully approved by 
the C.W.B. to the requirements of CSA Standard W47.1-1983, Division 2. 

.2 The Contractor shall produce evidence that all welding operators to be employed 
on the Work are currently qualified by the C.W.B. at the time of fabrication and in 
the processes in which they are to be employed on the Work. Such qualifications 
shall have been issued within two years of the commencement of fabrication. 
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.3 The Contractor shall also produce evidence relative to each operator, that he has 
been executing satisfactory welding in the required processes within the six-
month period previous to the award of this Contract. 

.3 Quality And Details of Welds 

.1 The quality and details of welds shall be in accordance with A.W.S. D1.1, 
Subsection 9.25. 

.2 Welds shall have no cracks, inadequate penetration or lack of fusion, and shall 
have no other defects exceeding the A.W.S. D1.1, Subsection 9.25. Fusion type 
defects referred to in Subsection 9.25 shall be interpreted as slag inclusions and 
similar generally elongated defects. 

.3 Welds to be ground smooth and be free of snags or inclusions. 

.4 Testing 

.1 All materials, welding procedures, shop drawings and steel Work fabrication will 
be inspected by the Consultant to ascertain compliance with the Specifications 
and Drawings. 

.2 All welds will be visually inspected. 

.3 The Consultant shall have access to all the fabricator's normal quality control 
records for this Contract. 

.4 Weld inspection will be carried out in accordance with the requirements of 
A.W.S. Dl.l. 

.5 Welds that are found by any of the inspection methods to be inadequate and 
unsatisfactory shall be repaired in accordance with A.W.S. D1.1 and then re-
tested. The cost of the repairs, and of the tests that reveal inadequate and 
unsatisfactory welds shall be paid for by the Contractor. 

.6 No repair shall be made until agreed to by the Consultant. 

.5 Unacceptable Work 

.1 Any Work found to be unacceptable shall be immediately brought to the attention 
of the Consultant and shall be corrected in accordance with A.W.S. D1.1, 
Subsection 3.7. 

Part 2 Products 

2.1 GENERAL 

.1 Smooth all cut edges and ensure that all material is free from burrs, cracks, defects and other 
imperfections. 

2.2 MATERIALS 

.1 Custom Outdoor Bench mounted on Limestone Boulders. 

.1 Limestone Base shall be existing rough cut rectangular boulders. 

.2 Framework Shall be HSS cold rolled steel square tube and hot rolled steel flat bar. 
Powder coated Paint: Black. 

.3 Wood Members shall be Ipe wood slats, FSC certified. 
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.4 Fasteners shall be steel, tamper proof with powder coated heads to match 
framework. 

.5 Epoxy Grout, all weather resistant. 

.2 Enameltec Signage. (Porcelain Enamel on ASTM A424 Steel Plate.) 

.1 Holes tapped for anchoring to steel support. 

.2 Graphic Material to be supplied 

.3 Fabrication, Assembly and Installation as per manufacturer’s specifications. 
.1 Manufacturer: PG Bell. 420 Main Street East. Milton, ON. L9T 5G3. 

1.800.663.8543 
.2 Equivalent Product Manufacturers. 

.3 Bollards and Fittings 

.1 Bollard - Fixed, Embedded  
.1 Steel Pipe 
.2 Powder-coated – Black. 

.2 Bollard – Removable  
.1 Steel Pipe 
.2 Powder-coated – Black 

.3 Chain Accessories 
.1 3/8” Bollard Chain Eyes 
.2 Quick Link Connector 
.3 Bollard Chain 5/16” 

.4 Fabrication, Assembly and Installation as per manufacturer’s specifications. 
.1 Manufacturer: Reliance Foundry. Unit 207, 6450 – 148 Street, Surrey, 

BC. V3S 7G7. 1.888.735.5680 
.2 Equivalent Product Manufacturers. 

Part 3 Execution 

3.1 CONSTRUCTION METHODS 

.1 Bench Installation 

.1 Installation of site furnishings shall be as shown on drawings and as per 
manufacturer’s specifications. 

.2 Bench tops shall be pre-assembled off site. All welds to be ground smooth and all 
bolt holes to be tapped prior to powder coating. 

.3 Install bench on-site. Drill holes in existing limestone block to match bench frame 
exactly. Do not drill within 100mm of any edge of any boulder. Size anchor bolts 
accordingly. Use weather resistant epoxy in anchor bolt holes to provide 
permanent fix to limestone. 

.2 Signage Installation 

.1 Install Signage Supports as per Section 05 50 00.2 
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.2 Attach Signage to supports as per manufacturer’s specifications 

.3 Bollard Installation 

.1 Auger footing to depth below frost line. Remove all debris from hole including 
dewatering as required. 

.2 Install all pre-fabricated pipe bollards plumb and level. Embed Bollard into 
Concrete minimum 600mm, maintaining required height above ground. 

.3 Install all pre-fabricated pipe bollards plumb and level. Embed Bollard into 
Concrete minimum 600mm, maintaining required height above ground. 

.4 Shipping 

.1 Structural members shall be loaded in such a manner that they can be transported 
and unloaded at their destination without being excessively stressed, deformed or 
otherwise damaged. 

.5 Handling and Storage of Materials 

.1 Material to be stored shall be placed on skids above the ground. It shall be kept 
clean and properly drained. Long members shall be supported on skids placed 
near enough to prevent injury from deflection. 

 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 32 92 19.13 – Mechanical Seeding 

.2 Section 32 92 23 – Sodding 

.3 Section 32 93 09 – Planting Bed Preparation 

.4 Section 32 93 10 – Trees, Shrubs and Groundcover Planting 

1.2 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. 

.3 Canadian Green Building Council (CaGBC) 

.1 LEED Canada-NC Version 1.0-[December 2004], LEED (Leadership in Energy 
and Environmental Design): Green Building Rating System For New 
Construction and Major Renovations. 

.4 U.S. Environmental Protection Agency (EPA)/Office of Water 

.1 EPA 832R92005, Storm Water Management for Construction Activities: 
Developing Pollution Prevention Plans and Best Management Practices. 

1.3 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). 

1.4 QUALITY ASSURANCE 

.1 Pre-installation meetings: Conduct pre-installation meeting to verify project requirements, 
installation instructions and warranty requirements. 
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1.5 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - 
Construction/Demolition Waste Management and Disposal. 

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

.3 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, micro organisms 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 
medium texture that may include sandy loam, sandy clay loam. 

.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. 

2.2 SOIL AMENDMENTS 

.1 Peatmoss: 

.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. 

.2 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. 

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 plan, specific to site, that complies 
with EPA 832/R-92-005 or requirements of authorities having jurisdiction, whichever is 
more stringent. 
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.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 PLACING AND SPREADING OF TOPSOIL/PLANTING SOIL 

.1 Grades on the area to receive topsoil, which have been previously established in 
conformance with the Construction Drawings and/or other applications, shall be 
maintained in true and even grade. 

.2 Topsoil shall be free of roots, trees, stones, construction materials, debris, foreign non-
organic objects and other deleterious materials over 30mm in diameter. 

.3 The topsoil shall be applied to a minimum of 150mm compacted depth for seeding areas.  
Unless otherwise specified on drawings. 

.4 The placed topsoil shall be incorporated with the fractured subgrade after placement and 
groomed with suitable equipment.  The contractor shall fine grade and loosen the topsoil, 
eliminating rough spots and low areas to ensure positive drainage 

.5 Spread topsoil in uniform layers not exceeding 150 mm for proper compaction. 

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

3.3 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 footprinting. 

3.4 ACCEPTANCE 

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

3.5 CLEANING 

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

END OF SECTION 
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Part 1   General 
 
1.1   WORK INCLUDED 
 

.1 This Specification shall cover the complete supply, and installation of native seed mix as 
specified, herein and as shown on the Drawings. The work to be done by the Contractor 
under this Specification shall include the furnishing of all superintendence, overhead, 
labour, materials, equipment, tools, supplies and all other things necessary for and 
incidental to the satisfactory performance and completion of all work as hereinafter 
specified. 

  
1.2   RELATED SECTIONS 

 
.1 Section 02911 – Topsoil Placement and Grading 

 
 .2 City of Winnipeg Specification CW 3520-R7 - Seeding 
 
1.3 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. 

 
.3 Canadian Green Building Council (CaGBC). 

 
.1 LEED Canada-NC Version 1.0-[December 2004], LEED (Leadership in Energy 

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

 
1.4 SUBMITTALS 
 

.1 Provide submittals in accordance with Section 01330 - Submittal Procedures. 
 

.2 Quality control submittals: 
 

.1 Maintenance Schedule: submit a schedule providing all aspects related to the 
establishment of desired vegetation.  These aspects include weed control, erosion 
and sedimentation control and foreseeable remedial action. 

 
1.5 QUALITY ASSURANCE 
 

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

 
 
Part 2   Products 
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2.1            SEED 
 

.1 The Contractor shall source all required seed for cover crops and native grass mixes. 
 
 

.2 Any seed that is sourced by the Contractor shall be reviewed by the Departmental 
Representative and the Departmental Representative shall have the authority to approve 
or reject any seed lot submitted by the Contractor 

  
.3 Permanent cover seed shall consist of the species listed below. 

 
.1 A blend composed of one hundred percent (100%) Kentucky Bluegrass or a 

mixture of ninety five percent (95%) Kentucky Bluegrass and five percent (5%) 
Creeping Red Fescue 

 
 .4 All seed shall be purchased on a pure live seed (PLS) basis.  
 
 .5 Mixes will be created in a PLS basis 
 
 
3  EXECUTION 
 
3.1 SEED BED PREPARATION     
 

.1  Verify that grades are correct as determined/set by others.  If discrepancies occur, notify 
Departmental Representative and do not commence work until instructed by 
Departmental Representative. 

 
.2 Contractor shall maintain positive drainage to the final topsoil grades as to ensure there 

are no new rough spots or low areas that could retain water. 
 

.3 The Contractor shall not alter the final topsoil grades which would prevent positive 
drainage.  

 
.4 Topsoil will be placed on site and require immediate erosion and sediment control 

measures to be in place prior to final seeding of grasses.    
 

.5 If broadcast seeded, consolidate mechanically seeded areas by rolling area if soil 
conditions warrant or if directed by Departmental Representative with approved 
equipment. 

 
3.2 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. Use biodegradable erosion control blankets, only. 
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.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.  Only non bio-degradable products shall be removed (metal pins, wood 
stakes, sten log etc)   

 
3.3 SEED PLACEMENT 
  

.1 Broadcast seeding techniques are to be used where an approved seed drill cannot access 
areas to be seeded within the Grass Planting area (i.e. walls, trees, immovable structures). 
In this case soil must be harrowed, prior to broacast seed. Upon completion of seeding 
the area shall be raked and packed to the satisfaction of the Departmental Representative. 

 
.3 The Contractor shall seed the Grass/permanent vegetation and should be completed no 

later than second week of September of the seeding year pending weather conditions 
adverse to seeding. In the event of unforeseen circumstances or inclement weather/site 
conditions, notify Departmental Representative and a contingency or dormant planting 
may be possible with Departmental Representative approval and adjusted seed mix. 

 
.4 For broadcast seeded areas use equipment and methods acceptable to Departmental 

Representative, this will require an increase in the quantity of seed required.  
 

.5 Consolidate mechanically seeded areas by rolling area if soil conditions warrant or if 
directed by Departmental Representative with equipment approved by Departmental 
Representative immediately after seeding. 

 
3.4 PROTECTION OF SEEDED AREAS 
 

.1 The Contractor is responsible to ensure temporary exclusion fencing is in place for two 
seasons to limit pedestrian access, goose grazing, construction traffic or any form of 
traffic that could potentially interfere at any time with plant establishment activities 
associated with the Grass planting areas. 

 
.2 The fenced exclusion zone must be established and maintained to preclude any 

pedestrian or construction traffic through the re-vegetation sites from the start of the 
seeding and weed/erosion control programs until the grass has become established.  

 
.3 All activity on seeded areas must be restricted through establishment period through 

temporary 0.6m high erosion control fence (or approved equal) 
 

.4 Fencing to be maintained throughout maintenance and warranty period.  Upon final 
acceptance, fence to be removed by cutting fabric below final grade and removal of 
stakes such that no evidence of the fence on the surface remains. Ensure a gate is 
installed for mower and equipment access. 

 
3.6 MAINTENANCE DURING ESTABLISHMENT PERIOD 

 
.1 Perform following operations from time of installation until acceptance.   
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 .1 Water seeded areas in sufficient quantities and at frequency required to maintain 
optimum soil moisture condition to depth of 100 mm.  

 
.2 repair and reseed dead or bare spots to allow establishment of seed prior to 

acceptance. 
 
.3 Maintain seeded areas weed free. 
 
.4 Cut grass to 50 mm when or prior to it reaching height of 75 mm. Remove 

clippings which will smother grassed areas. 
 

.5 Fertilize areas as required. Spread half of required amount of fertilizer in one 
direction and remainder at right angles. 

 
.6 Approval of remedial measures developed  by the Contractor shall be at the 

discretion of the Departmental Representative 
 
3.7 MAINTENANCE DURING WARRANTY PERIOD 
 

.1 Perform following operations from time of acceptance until end of warranty period: 
 

.1 Water seeded grass areas at weekly intervals to obtain optimum soil moisture 
conditions to depth of 100 mm. 

 
.2 Repair and resod dead or bare spots to satisfaction of Departmental 

Representative. 
 

.3 Cut grass to 50 mm during normal growing conditions. 
 
  .4 Remove clippings after each cutting. 
 
3.8 ACCEPTANCE 
 

.1 Seeded Areas will be accepted by Departmental Representative provided that: 
 

.1 The grass meets the conditions, criteria and has been maintained inaccordance 
with CW 3520-R7 - Seeding 

 
.2 All seeded areas to be considered finally established once data collection 

analyses show adequate seedling density.  
 

.3 Suggested actions will be based on seedling densities in the planting year, and 
acceptable to Departmental Representative. 

 
.4 The final establishment inspection will be made after the stand has been 

subjected to one winter season.  Final approval will be at the discretion of the 
Departmental Representative at the end of the Warrantee period. 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 01 74 19 - Construction/Demolition Waste Management And Disposal 

.3 Section 32 91 21 - Topsoil Placement and Grading 

.4 City of Winnipeg Specification CW 3510-R9 - Sodding 

1.2 QUALITY ASSURANCE 

.1 Test Reports: certified test reports showing compliance with specified performance 
characteristics and physical properties. 

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

.3 Pre-Installation Meetings: conduct pre-installation meeting to verify project requirements, 
installation instructions and warranty requirements.  

1.3 SCHEDULING 

.1 Schedule sod laying to coincide with preparation of soil surface. 

.2 Schedule sod installation when frost is not present in ground. 

1.4 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Section 01 74 19 - 
Construction/Demolition Waste Management And Disposal 

.2 Divert unused fertilizer from landfill to official hazardous material collections site 
approved by Departmental Representative. 

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

Part 2 Products 

2.1 TURFGRASS SOD 

.1 The Contractor shall supply turfgrass sod with a mineral soil layer containing a minimum 
of 70% inorganic soil. Salinity rating shall be less than 2.5mmhos/cm. The pH range shall 
be between 6.0-8.0. Sod supplied shall have been sown in nursery fields with Canada 
Certified No. 1 or Canada Certified No. 2 grass seed meeting the following certified seed 
blends or mixtures: 
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.1 A blend composed of one hundred percent (100%) Kentucky Bluegrass or a 
mixture of ninety five percent (95%) Kentucky Bluegrass and five percent (5%) 
Creeping Red Fescue. 

.2 Water 

.1 Water shall be potable and free of minerals that may be detrimental to sod growth. 

.3 Fertilizer 

.1 To Canada "Fertilizers Act" and "Fertilizers Regulations". 

.2 Complete, synthetic, slow release with 65 % of nitrogen content in water-
insoluble form. 

2.2 SOURCE QUALITY CONTROL 

.1 Obtain approval from Departmental Representative of sod at source. 

.2 When proposed source of sod is approved, use no other source without written 
authorization by the Departmental Representative. 

Part 3 Execution 

3.1 PREPARATION 

.1 Verify that grades are correct and prepared in accordance with Section 32 91 21 - Topsoil 
Placement and Grading. If discrepancies occur, do not commence work until instructed by 
Departmental Representative.  

.2 Do not perform Work under adverse field conditions such as frozen soil, excessively wet 
soil or soil covered with snow, ice, or standing water. 

.3 Fine grade surface free of humps and hollows to smooth, even grade, to contours and 
elevations indicated, to tolerance of plus or minus 8 mm, for Turfgrass Nursery Sod 
surface to drain naturally. 

.4 Remove and dispose of weeds; debris; stones 25 mm in diameter and larger; soil 
contaminated by oil, gasoline and other deleterious materials; off site. 

3.2 SOD PLACEMENT 

.1 Lay sod within 24 hours of being lifted if air temperature exceeds 20°C. 

.2 Lay sod sections in rows, joints staggered. Butt sections closely without overlapping or 
leaving gaps between sections. Cut out irregular or thin sections with sharp implements. 

.3 Roll sod as directed by Departmental Representative. Provide close contact between sod 
and soil by light rolling. Use of heavy roller to correct irregularities in grade is not 
permitted. 

3.3 SOD PLACEMENT ON SLOPES AND PEGGING 

.1 Install and secure geotextile fabric in areas indicated, in accordance with manufacturer's 
instructions. Start laying sod at bottom of slopes. 
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3.4 MAINTENANCE DURING ESTABLISHMENT PERIOD 

.1 Perform following operations from time of installation until acceptance. 

.2 Water sodded areas in sufficient quantities and at frequency required to maintain optimum 
soil moisture condition to depth of 100 mm. 

.3 Cut grass to 50 mm when or prior to it reaching height of 75 mm. Remove clippings 
which will smother grassed areas. 

.4 Maintain sodded areas weed free. 

.5 Fertilize areas as required. Spread half of required amount of fertilizer in one direction and 
remainder at right angles. 

3.5 ACCEPTANCE 

.1 Turfgrass Nursery Sod areas will be accepted by the Departmental Representative 
provided that: 

 
.1 The grass meets the conditions, criteria and has been maintained in accordance 

with CW 3510-R9 - Sodding 
.2 Sodded areas are properly established. 
.3 Sod is free of bare and dead spots. 
.4 No surface soil is visible from height of 1500mm when grass has been cut to 

height of 50 mm. 
.5 Sodded areas have been cut minimum 2 times prior to acceptance. 

.2 Areas sodded in fall will be accepted in following spring one month after start of growing 
season provided acceptance conditions are fulfilled. 

3.6 MAINTENANCE DURING WARRANTY PERIOD 

.1 Perform following operations from time of acceptance until end of warranty period: 

.1 Water sodded Turf Grass Nursery areas at weekly intervals to obtain optimum soil 
moisture conditions to depth of 100 mm. 

.2 Repair and resod dead or bare spots to satisfaction of Departmental Representative. 

.3 Cut grass and remove clippings as directed by Departmental Representative to height as 
follows: 

.1 Turf Grass Nursery Sod: 
.1 50 mm during normal growing conditions. 

3.7 CLEANING 

.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment 
barriers. 
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Part 1 General 

1.1 WORK INCLUDED 

.1 This specification shall cover planting bed preparation. The work to be done by the 
Contractor under this specification shall include the furnishing of all superintendence, 
overhead, labour, materials, equipment, tools, supplies and all other things necessary for 
and incidental to the satisfactory performance and completion of all work as specified. 

1.2 RELATED SECTIONS 

.1 Section 32 37 00 – Trees and Shrub Planting 

.2 Section 32 91 19.13 – Topsoil Placement and Grading 

1.3 SAMPLES 

.1 Provide sample of wood chip mulch prior to delivery on site for a visual inspection and 
approval by Landscape Architect. 

Part 2 Products 

2.1 MATERIALS 

.1 Planting Soil - General: black top soil, a fertile friable natural loam containing by volume 
not less than 4% and no more than 25% of organic matter for clay loams, and not less than 
2% and no more than 25% for sandy loams, with an acidity value ranging from pH 6.0 to 
8.0.  Planting soil is to be free of any mixture of subsoil, clay lumps and free of stones and 
other extraneous matter.  It is not to contain couch or crab grass rhizomes.   Planting Soil  
– to be supplied by others only. 

.2 Wood Chip Mulch: Locally available wood chip mulch, free of dirt, stones and deleterious 
materials. Mulch of Willow or Poplar shall not be used. 

.3 Water: potable and free of minerals which may be detrimental to plant growth. 

.4 Geotextile: geotextile shall be Propex 315-ST as supplied by Nilex, or approved equal. 

Part 3 Execution 

3.1 PLANTING BED PREPARATION 

.1 Contractor shall co-ordinate site excavation works with landscaping to ensure minimal 
additional excavation for shrub beds. All remaining areas to be excavated shall be to the 
shape shown on the drawings. Beds shall be excavated to the finished depth (including 
mulch) shown on drawings. 

.2 Excavation shall be filled with soil mixture. After filling, excavation of top of bed shall be 
level with surrounding grade. Soil should be firmly compacted and indicated soil depths 
shall be depths after light compaction. 
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.3 All areas and locations provided for planting shall be staked according to layout shown on 
the drawings. Excavation shall not proceed until the layout has been inspected and 
approved by the Departmental Representative. Excavation shall not be undertaken until all 
underground utilities have been located and protected. 

3.2 PLANTING TRENCH 

.1 Planting Trench shall be excavated to the finished depths and widths as shown on 
drawings. 

.2 Sub-grade shall be scarified to the depth specified on the drawings. 

.3 Excavation shall be filled with supplied soil mixture. After filling, top of soil shall be level 
with surrounding grade, as determined by the Departmental Representative.  Soil should 
be lightly compacted and indicated soil depths shall be depths after light compaction. 

3.3 INSTALLATION OF MULCH 

.1 Mulch shall be spread to depths as indicated on drawings over entire planting bed area, 
taking care not to damage the plants. 

 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 This specification shall cover the supply, installation and maintenance of trees, shrubs and 
groundcovers. The Contractor shall furnish all labour, materials, equipment and services 
necessary to complete the work as shown on the drawings and specified herein. 

1.2 RELATED WORK 

.1 Section 32 93 09 - Planting Bed Preparation 

.2 Section 32 91 19.13 Topsoil Placement and Grading 

1.3 REFERENCES 

.1 Install trees, shrubs and ground covers work in accordance with the Canadian Standards 
for Nursery Stock Current Edition, published by the Canadian Nursery Trades Association, 
except where specified otherwise. 

1.4 SOURCE QUALITY CONTROL 

.1 All plant material shall be randomly inspected at the source upon request of the 
Departmental Representative or designate. In addition, Contractor shall inspect all plant 
material at the source to ensure quality prior to delivering to site. 

.2 Trees are to be grown in nurseries under proper cultural practices as recommended by the 
Canadian Nursery Trades Association. 

.1 Only those trees that have been grown for at least the four (4) previous years in 
local Manitoba nurseries located in an Agriculture Canada Plant Hardiness Zone 
designation of 2(b).  Trees that have grown in plant hardiness zones 1 and 4 or 
greater will be rejected. 

1.5 MAINTENANCE 

.1 The Contractor shall be responsible for the maintenance of the planted material for a 
period of 30 Days from the date of Substantial Performance. Any areas planted after 
September 15th, the maintenance period will commence on May 15th of the following 
year or such date as mutually agreed upon by all parties. Defective plants shall be replaced 
within three (3) days of notification to the Contractor. 

.2 Water to maintain soil moisture conditions for optimum growth and health of plant 
material specific to each species, without causing erosion. 

.3 Reform damaged watering saucers. 

.4 Remove weeds regularly throughout maintenance period. 

.5 Replace or re-spread damaged, missing or disturbed mulch. 
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.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 as directed by manufacturer’s specifications. 

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

.9 Keep trunk protection and tree supports in proper repair and adjustment as required. 

.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. 

1.6 WARRANTY 

.1 The Contractor shall, at his/her expense, warrant the Work against any and all defects or 
deficiencies resulting from insect infestation, disease and mechanical damage due to 
improper handling, installation or maintenance, for a period of two (2) years from the date 
of the Substantial Performance. 

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

.3 The Departmental Representative reserves the right to request material replacement or 
extend the Contractor's Maintenance responsibilities for an additional two (2) years if, at 
the end of the 2 year Warranty Period, leaf development and growth are not sufficient to 
ensure future survival of the plant material.  

.4 Remove trunk protection, tree supports and level watering saucers at end of warranty 
period. 

1.7 REPLACEMENTS 

.1 During the Maintenance Period, the Contractor shall remove from Site any plant material 
that has died or failed to grow satisfactorily as determined by the Departmental 
Representative and replace as per Specifications within a maximum ten (10) day period 
from notification. 

.2 The Contractor shall extend Maintenance and Warranty on replacement tree for a period 
equal to the original Maintenance and Warranty Periods. 

.3 The Contractor shall continue such replacement, maintenance and warranty until tree is 
acceptable. 

Part 2 Products 

2.1 MATERIALS 

.1 Water 
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.1 Water shall be potable and free of contaminants which may be detrimental to plant 
growth. 

.2 Trunk Protection 

.1 Plastic: Perforated spiralled strip. 

.2 Plastic: Corrugated Weeping Tile Pipe, Split. 

.3 Fertilizer 

.1 Fertilizer shall be a slow release formulation of low nitrogen and high phosphorus 
e.g. 10-50-12.  Apply quantities at rates stated by product manufacturer. 

.4 Planting Soil 

.1 As per specification 32 93 09 - Plant Bed Preparation. 

.5 Root Ball Burlap 

.1 150 g Hessian burlap, biodegradable. 

.6 Anti-desiccant 

.1 Wax-like emulsion to provide film over tree leaf surfaces reducing evaporation 
but permeable enough to permit transpiration. 

.7 Wound Dressing 

.1 Horticultural accepted non-toxic, non-hardening emulsion. 

.8 Wire Baskets 

.1 Horticultural accepted product designed to carry the weight and to contain a 
burlap-covered root ball.  Minimum diameter basket size is to conform to the 
same minimum diameter of the tree root ball for the respective minimum tree 
caliper sizes. 

2.2 PLANT MATERIAL 

.1 Plant material to be selected at source and tagged by Departmental Representative or 
designate prior to delivery to site.  

.2 Nomenclature of specified trees is to conform to the International Code of Nomenclature 
for Cultivated Plants and is to be in accordance with the approved scientific names given 
in the latest edition of the Standardized Plant Names. 

.3 Trees are to be characteristically developed for their species and structurally sound, well 
branched, healthy and vigorous and densely foliated when in leaf.  The tree is to have a 
healthy, well developed, fibrous root system which may be verified through a testing 
procedure that destructively samples one or more randomly selected root balls. 

.4 Trees are to have been root pruned regularly, but not later than one growing season prior to 
arrival on Site.  The Contractor may be required to furnish documentation to the client on 
their root-pruning program.  Trees in excess of 75 mm caliper are to have been half root 
pruned during each of two successive growing seasons, the latter at least, one growing 
season prior to arrival on Site. 
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.5 All parts of the trees, especially the lower branches, are to be moist and show live, green 
cambium tissue when cut. 

.6 Trees are to have only one, sturdy, reasonably straight and vertical trunk, and a well 
balanced crown with fully developed leader. 

.7 Trees are to be free of disease, insect infestation, rodent damage, sun scald, frost cracks, 
abrasions, unhealed scars, scars exceeding 5 cm in diameter, major forks or crooks in the 
trunk, broken branches, or angled leaders.  Trees having the above defects will not be 
accepted by the Departmental Representative. 

.8 Trees having a leader which has developed at a sharp angle to the trunk as a result of 
pruning or trunk damage will not be accepted. 

.9 Trees exhibiting suppressed, weakly developed branches due to competition from other 
closely spaced trees in the nursery will not be accepted.  Trees exhibiting dead branches 
will not be accepted. 

.10 Any tree that has come out of dormant stage and is too far advanced will not be accepted 
unless prior approval obtained.  Approval is required for any tree which has been held in 
cold storage. 

.11 Balled and burlapped trees in excess of a 3 m height must have been dug with large firm 
ball.  Roots in root balls must be comprised of 75% fibrous and feeder root systems.  
Secure root balls with burlap, heavy twine and rope.  For trees 75 mm or more in caliper, 
wrap ball in double layer of burlap and drum lace with minimum 10 mm diameter rope.  
Protect root balls against sudden changes in temperature and exposure to heavy rainfall. 

.12 Tree spade dug trees are to be dug with mechanized digging equipment with hydraulic 
spade.  Lift root ball from hole, place in wire basket designed for purpose and lined with 
burlap.  Tie basket to ball with heavy rope.  Take care not to injure trunk of tree with wire 
basket ties or rope. 

2.3 TREE QUANTITY AND SIZE 

.1 Trees are to be planted at the quantities and caliper listed on the Plant Lists which are 
shown on the drawings.  Any variation from the specified quantity is to be clearly 
identified on the Schedule of Prices.  Any variations to species, size or caliper of specified 
trees will require a request for approval from the Departmental Representative. 

.2 The layout of planting locations will be approved on-site by the Departmental 
Representative prior to installation. 

.3 The Contractor shall supply trees as indicated in the Schedule of Prices and Plant Lists. 

.4 Trees are to conform to the measurements specified in the on drawing Plant Lists, except 
that trees larger than specified may be used if approved by the Departmental 
Representative. 

.5 Trees are to be measured when the branches are in their normal position.  Height 
dimensions specified are to refer to the main body of the tree and not from branch tip to 
root base.  Where trees have been measured by caliper or diameter, reference is to be made 
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to the diameter of the trunk measured 15 cm above the ground as the tree stands in the 
nursery prior to lifting.  Caliper of tree shall be appropriately designed on a permanently 
fixed tag on one of the branches. 

2.4 SHIPMENT AND PRE-PLANTING CARE 

.1 Coordinate shipping of trees and excavation of holes to ensure minimum time lapse 
between digging and planting. 

.2 Tie branches of trees securely, and protect trees against abrasion, exposure and extreme 
temperature change during transit.  Avoid binding of trees with rope or wire which would 
damage bark, break branches or destroy natural shape of tree.  Give full support to root 
ball of trees during lifting. 

.3 Cover tree foliage with tarpaulin, and protect bare roots by means of dampened straw, peat 
moss, saw dust or other acceptable material to prevent loss of moisture during transit and 
storage. 

.4 Remove broken and damaged roots with sharp pruning shears.  Make clean cuts, and cover 
cuts over 10 mm diameter with a tree wound dressing. 

.5 Keep roots moist and protected from sun and wind.  Heel-in trees which cannot be planted 
immediately in shaded areas and water well. 

Part 3 Execution 

3.1 WORKMANSHIP 

.1 Location of trees will be staked out or painted on Site by the Contractor. Locations shall be 
approved by the Departmental Representative prior to installation. 

.2 Apply anti-desiccant in accordance with material manufacturer's instructions with prior 
approval of the Departmental Representative. 

.3 Coordinate operations.  Keep Site clean and planting holes drained.  Immediately remove 
soil or debris spilled onto street pavement, grass or sidewalk. 

3.2 PLANTING TIME 

.1 Plant deciduous trees during dormant period before buds have broken.  Trees noted for 
spring planting only, must be planted in dormant period. 

.2 When permission has been obtained from the Departmental Representative to plant 
deciduous trees after buds have broken, spray plants with anti-desiccant to slow down 
transpiration prior to transplanting. 

.3 Plant only under conditions that are conducive to health and physical conditions of trees. 

.4 Provide planting schedule to Departmental Representative.  Extending planting operations 
over long period using limited crew will not be accepted. 
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.5 The Contractor must obtain all above and below ground clearances from all the utilities as 
well as the appropriate District Operations Branch in a timely manner so as not to 
jeopardize the schedule of the complete tree planting Contract. 

3.3 EXCAVATION 

.1 Refer to Section 32 93 09 – Planting Bed Preparation for preparation of planting beds. 

.2 Excavate planting pits as indicated by stakes or paint marks. 

.3 Protect bottom of excavations against freezing. 

.4 Remove water which enters excavations prior to planting.  Ensure source of water is not 
ground water and notify Departmental Representative. 

3.4 INSTALLATION 

.1 Planting shall be done during periods of suitable weather conditions and in accordance 
with locally accepted practice. 

.2 Trees are to be planted within forty eight (48) hours of excavation from the nursery. 

.3 No tree pit is to be left open at the end of the Contractor's Work Day.  Planting program is 
to be planned to ensure that all approved trees delivered to the Site at designated planting 
locations are installed and thoroughly watered the same day as delivery. 

.4 Loosen bottom of planting hole to depth specified on drawing.  Cover bottom of each 
excavation with minimum of 150 mm topsoil mixture, incorporate with subgrade material. 

.5 Plant trees vertically.  Orient trees to give best appearance in relation to structure, roads 
and sidewalks. 

.6 Place trees to depth equal to depth they were originally growing in nursery. 

.7 With balled and burlapped root balls and root balls in wire baskets, loosen burlap and cut 
away the top 1/3 without disturbing root ball.  Do not pull burlap or rope from under root 
ball.  Non-biodegradable wrapping must be removed. 

.8 Tamp planting soil around root system in layers of 150 mm eliminating air voids.  Frozen 
or saturated planting soil is unacceptable.  When 2/3 of planting soil has been placed, fill 
hole with water.  After water has completely penetrated into soil, complete backfilling. 

3.5 TRUNK PROTECTION 

.1 Install trunk protection prior to installation of tree supports when used. 

3.6 PRUNING 

.1 The Contractor shall provide a Manitoba Certified Arborist for each Work crew or Work 
Site. 

.2 Prune trees after planting to compensate for loss of roots suffered during transplanting.  
Postpone pruning of those trees where heavy bleeding may occur, until in full leaf.  
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Employ clean sharp tools and make cuts flush with main and secondary branch collars, 
smooth and sloping as to prevent accumulation of water. 

.3 Remove projecting stumps on trunks or main branches.  Remove dead and injured 
branches and branches that rub causing damage to bark.  Trim out crown of trees without 
changing their natural shape.  Do not damage lead branches or remove smaller twigs along 
main branches. 

.4 Treat cuts in excess of 20 mm diameter and damaged parts with application of industry 
approved tree wound dressing. 

3.7 WATERING 

.1 Trees are to be watered during the planting procedure as described previously, and once a 
week thereafter, or more frequently if required, during the growing season. 

.2 A complete record is to be kept of each series of waterings for all planted trees noting: 1) 
location, and 2) date of watering.  This record shall be sent bi-weekly to the Departmental 
Representative. 

.3 Apply 40 litres of water per 25 mm caliper per application using deep root feeder or 
low/pressure nozzle and hose.  The water stream must not gouge out a hole in the soil and 
mulch. 

END OF SECTION 
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	Part 1 General
	1.1 SUMMARY
	.1 Section Includes.
	.1 Methods and procedures for demolishing, salvaging, recycling and removing sitework items designated to be removed in whole or in part, and for backfilling resulting trenches and excavations.
	.2 Sustainable requirements for construction and verification.

	.2 Related Sections.
	.1 Section 01 33 00 - Submittal Procedures.
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	.1 Waterway By-Law no. 5888/92
	.2 Best Management Practices Handbook for Activities in and Around the City’s Waterways and Watercourses. Nov.2005
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	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Storage and Protection.
	.1 Protect existing items designated to remain. In event of damage to such items, Contractor is to immediately replace or make repairs to approval of Departmental Representative and at the sole cost to contractor.
	.2 Store and protect in accordance with requirements for maximum preservation of material.

	.2 Waste Management and Disposal.
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 19 - Construction/Demolition Waste Management And Disposal.
	.2 Divert excess materials from landfill when possible, for reuse and recycling.
	.3 Remove materials that cannot be salvaged for reuse or recycling and dispose of in accordance with applicable codes at licensed facilities.


	1.5 SITE CONDITIONS
	.1 Site Environmental Requirements.
	.1 Perform work in accordance with Section 01 35 43 - Environmental Procedures, City of Winnipeg Waterway By-Law no. 5888/92 and all applicable provincial and federal regulations.
	.2 Ensure that selective demolition work does not adversely affect adjacent watercourses, groundwater and wildlife, or contribute to excess air and noise pollution.
	.3 Do not dispose of waste of volatile materials including but not limited to, mineral spirits, oil, petroleum based lubricants, or toxic cleaning solutions into watercourses, storm or sanitary sewers.
	.1 Ensure proper disposal procedures are maintained throughout the project.

	.4 Do not pump water containing suspended materials into watercourses, storm or sanitary sewers or onto adjacent properties.
	.5 Control disposal or runoff of water containing suspended materials or other harmful substances in accordance with local authorities and as directed by Landscape Architect.
	.6 Protect trees, plants and foliage on site and adjacent properties where indicated.

	.2 Existing Conditions.
	.1 Contractor to immediately notify Landscape Architect of any unforeseen underground obstacle that may impede demolition or construction process.


	1.6 SCHEDULING
	.1  Employ necessary means to meet project time lines without compromising specified minimum rates of material diversion.
	.1 Notify Departmental Representative in writing when unforeseen delays occur.



	Part 2 Products
	2.1 EQUIPMENT
	.1 Leave machinery running only while in use, except where extreme temperatures prohibit shutting machinery down.


	Part 3 Execution
	3.1 PREPARATION
	.1 Inspect site with Departmental Representative, Landscape Architect and verify extent and location of items designated for removal, disposal, alternative disposal, recycling, salvage and items to remain.
	.2 Locate and protect utilities if present. Preserve active utilities traversing site in operating condition.
	.3 Notify and obtain approval of utility companies before starting demolition.

	3.2 REMOVAL OF HAZARDOUS WASTES
	.1 Remove contaminated or dangerous materials defined by authorities having jurisdiction, relating to environmental protection, from site and dispose of in safe manner to minimize danger at site or during disposal.

	3.3 REMOVAL OPERATIONS
	.1 Remove items as indicated.
	.2 Do not disturb items designated to remain in place.
	.3 Removal of Pavements, Curbs and Gutters:
	.1 Square up adjacent surfaces to remain in place by saw cutting.
	.2 Protect adjacent joints and load transfer devices.
	.3 Protect underlying and adjacent granular materials.

	.4 Prevent contamination with base course aggregates, when removing pavement for subsequent incorporation into new paving,
	.5 Remove no trees during demolition.
	.1 Should tree removal be deemed absolutely necessary, obtain written approval of the Departmental Representative, and Landscape Architect prior to removal of trees.

	.6 Stockpile topsoil for final grading and landscaping.
	.1 Provide erosion control and seeding if not immediately used.

	.7 Disposal of Material.
	.1 Dispose of materials not designated for salvage or reuse on site at authorized facilities.

	.8 Backfill.
	.1 Backfill in areas as indicated.
	.2 Holes and other ground disturbances that may be considered a safety hazard to the public or to workers on site must be backfilled or covered with plywood at the end of each day and as required when the site is not being supervised and restricted by...

	.9 Designate appropriate security resources/measures to prevent vandalism, damage and theft.
	.10 Stockpile materials designated for alternate disposal in location which facilitates removal from site and examination by potential end markets, and which does not impede disassembly, processing, or hauling procedures.

	3.4 REMOVAL FROM SITE
	.1 Remove stockpiled material when it interferes with operations of project.
	.2 Remove stockpiles of like materials by alternate disposal option once collection of materials is complete.
	.3 Transport material designated for alternate disposal using approved haulers and in accordance with applicable regulations.
	.4 Dispose of materials not designated for alternate disposal in accordance with applicable regulations.

	3.5 RESTORATION
	.1 Restore areas and existing works outside areas of demolition to conditions that existed or better than conditions that existed prior to beginning of Work to the satisfaction of the Departmental Representative.
	.2 Use soil treatments and procedures which are not harmful to health, are not injurious to plants, and do not endanger wildlife, adjacent water courses or ground water.

	3.6 CLEANING
	.1 Remove debris, trim surfaces and leave work site clean, upon completion of Work
	.2 Use cleaning solutions and procedures which are not harmful to health, are not injurious to plants, and do not endanger wildlife, adjacent water courses or ground water.



	024199 - Demolition for Minor Works
	SPEC_Section 031000_V.01_2016-05-13_PPG.01
	Part 1 General
	1.1 REFERENCES
	.1 Canadian Standards Association (CSA International)
	.1 CSA-A23.1-04/A23.2-04, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
	.2 CSA-O86S1-05, Supplement No. 1 to CAN/CSA-O86-01, Engineering Design in Wood.
	.3 CSA O121-M1978(R2003), Douglas Fir Plywood.
	.4 CSA O151-04, Canadian Softwood Plywood.
	.5 CSA O153-M1980(R2003), Poplar Plywood.
	.6 CAN/CSA-O325.0-92(R2003), Construction Sheathing.
	.7 CSA O437 Series-93(R2006), Standards for OSB and Waferboard.
	.8 CAN/CSA-S269.3-M92(R2003), Concrete Formwork, National Standard of Canada

	.2 Underwriters' Laboratories of Canada (ULC)
	.1 CAN/ULC-S701-05, Standard for Thermal Insulation, Polystyrene, Boards and Pipe Covering.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit shop drawings for formwork.
	.3 Indicate method and schedule of construction, shoring, stripping and re-shoring procedures, materials, arrangement of joints, special architectural exposed finishes, ties, liners, and locations of temporary embedded parts. Comply with CAN/CSA-S269....
	.4 Indicate formwork design data: permissible rate of concrete placement, and temperature of concrete, in forms.
	.5 Indicate sequence of erection and removal of formwork as directed by Departmental Representative.

	1.3 DELIVERY, STORAGE AND HANDLING
	.1 Waste Management and Disposal:
	.1 Separate waste materials for reuse and / or recycling in accordance with Section 01 47 21 - Construction/Demolition Waste Management and Disposal.
	.2 Place materials defined as hazardous or toxic in designated containers.
	.3 Divert wood materials from landfill to a recycling, reuse or composting facility as approved by Departmental Representative.
	.4 Divert plastic materials from landfill to a recycling, reuse or composting facility as approved by Departmental Representative.
	.5 Divert unused form release material from landfill to an official hazardous material collections site as approved by the Departmental Representative.



	Part 2 Products
	2.1 MATERIALS
	.1 Formwork materials:
	.1 For concrete without special architectural features, use wood and wood product formwork materials to CSA-O121 and CAN/CSA-O86.
	.2 Rigid insulation board: to CAN/ULC-S701.

	.2 Tubular column forms: round, spirally wound laminated fibre forms, internally treated with release material.
	.1 Spiral pattern not to show in hardened concrete.

	.3 Form ties:
	.1 For concrete not designated 'Architectural', use removable or snap-off metal ties, fixed or adjustable length, free of devices leaving holes larger than 25 mm diameter in concrete surface.
	.2 For Architectural concrete, use snap ties complete with plastic cones and light grey concrete plugs.

	.4 Form liner:
	.1 Plywood:  Douglas Fir to CSA O121.

	.5 Form release agent: non-toxic, biodegradable, low VOC.
	.6 Form stripping agent: colourless mineral oil, non-toxic, biodegradable, low VOC.
	.7 Sealant: to Section 07 92 00 - Joint Sealants.


	Part 3 Execution
	3.1 FABRICATION AND ERECTION
	.1 Verify lines, levels and centres before proceeding with formwork and ensure dimensions agree with drawings.
	.2 Obtain Departmental Representative's approval for use of earth forms framing openings not indicated on drawings.
	.3 Hand trim sides and bottoms and remove loose earth from earth forms before placing concrete.
	.4 Refer to architectural drawings for concrete members requiring architectural exposed finishes.
	.5 Do not place shores and mud sills on frozen ground.
	.6 Provide site drainage to prevent washout of soil supporting mud sills and shores.
	.7 Fabricate and erect formwork in accordance with CAN/CSA-S269.3 to produce finished concrete conforming to shape, dimensions, locations and levels indicated within tolerances required by CSA-A23.1/A23.2.
	.8 Align form joints and make watertight.
	.1 Keep form joints to minimum.

	.9 Use 25 mm chamfer strips on external corners and/or 25 mm fillets at interior corners, joints, unless specified otherwise.
	.10 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.
	.11 Construct forms for architectural concrete, and place ties as directed.
	.1 Joint pattern not necessarily based on using standard size panels or maximum permissible spacing of ties.

	.12 Build in anchors, sleeves, and other inserts required to accommodate Work specified in other sections.
	.1 Ensure that anchors and inserts will not protrude beyond surfaces designated to receive applied finishes, including painting.

	.13 Clean formwork in accordance with CSA-A23.1/A23.2, before placing concrete.

	3.2 REMOVAL AND RESHORING
	.1 Remove formwork when concrete has reached 75% of its design strength.
	.2 Re-use formwork subject to requirements of CSA-A23.1/A23.2.



	SPEC_Section 032000_V.01_2016-05-13_PPG.01
	Part 1 General
	1.1 REFERENCES
	.1 American Concrete Institute (ACI)
	.1 SP-66-04, ACI Detailing Manual 2004.

	.2 ASTM International
	.1 ASTM A82/A82M-07, Standard Specification for Steel Wire, Plain, for Concrete Reinforcement.
	.2 ASTM A143/A143M-07, Standard Practice for Safeguarding Against Embrittlement of Hot-Dip Galvanized Structural Steel Products and Procedure for Detecting Embrittlement.
	.3 ASTM A185/A185M-07, Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete.
	.4 ASTM A775/A775M-07b, Standard Specification for Epoxy-Coated Reinforcing Steel Bars.

	.3 CSA International
	.1 CSA-A23.1-09/A23.2-09, Concrete Materials and Methods of Concrete Construction/Test Methods and Standard Practices for Concrete.
	.2 CAN/CSA-A23.3-04(R2010), Design of Concrete Structures.
	.3 CSA-G30.18-09, Carbon Steel Bars for Concrete Reinforcement.
	.4 CSA-G40.20/G40.21-04(R2009), General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
	.5 CAN/CSA-G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.
	.6 CSA W186-M1990(R2007), Welding of Reinforcing Bars in Reinforced Concrete Construction.

	.4 Reinforcing Steel Institute of Canada (RSIC)
	.1 RSIC-2004, Reinforcing Steel Manual of Standard Practice.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Prepare reinforcement drawings in accordance with RSIC Manual of Standard Practice and SP-66.
	.3 Shop Drawings:
	.1 Submit drawings stamped and signed by professional engineer registered or licensed in Province of Manitoba, Canada.
	.1 Indicate placing of reinforcement and:
	.1 Bar bending details.
	.2 Lists.
	.3 Quantities of reinforcement.
	.4 Sizes, spacings, locations of reinforcement and mechanical splices if approved by Departmental Representative, with identifying code marks to permit correct placement without reference to structural drawings.
	.5 Indicate sizes, spacings and locations of chairs, spacers and hangers.


	.2 Detail lap lengths and bar development lengths to CAN/CSA-A23.3, unless otherwise indicated.


	1.3 QUALITY ASSURANCE
	.1 Submit in accordance with Section 01 45 00 - Quality Control and as described in PART 2 - SOURCE QUALITY CONTROL.
	.1 Mill Test Report: provide Departmental Representative with certified copy of mill test report of reinforcing steel, minimum  of 4  weeks prior to beginning reinforcing work.
	.2 Submit in writing to Departmental Representative proposed source of reinforcement material to be supplied.


	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and 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 off the ground in a dry location and in accordance with manufacturer's recommendations.
	.2 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 MATERIALS
	.1 Substitute different size bars only if permitted in writing by Departmental Representative.
	.2 Reinforcing steel: billet steel, grade 400, deformed bars to CSA-G30.18, unless indicated otherwise.
	.3 Reinforcing steel: weldable low alloy steel deformed bars to CSA-G30.18.
	.4 Cold-drawn annealed steel wire ties: to ASTM A82/A82M.
	.5 Deformed steel wire for concrete reinforcement: to ASTM A82/A82M.
	.6 Welded steel wire fabric: to ASTM A185/A185M.
	.1 Provide in flat sheets only.

	.7 Welded deformed steel wire fabric: to ASTM A82/A82M.
	.1 Provide in flat sheets only.

	.8 Chairs, bolsters, bar supports, spacers: to CSA-A23.1/A23.2.
	.9 Mechanical splices: subject to approval of Departmental Representative.
	.10 Plain round bars: to CSA-G40.20/G40.21.

	2.2 FABRICATION
	.1 Fabricate reinforcing steel in accordance with CSA-A23.1/A23.2, SP-66 and the Reinforcing Steel Manual of Standard Practice by the Reinforcing Steel Institute of Canada.
	.2 Obtain Departmental Representative's written approval for locations of reinforcement splices other than those shown on placing drawings.
	.3 Upon approval of Departmental Representative, weld reinforcement in accordance with CSA W186.
	.4 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending details and lists.

	2.3 SOURCE QUALITY CONTROL
	.1 Provide Departmental Representative with certified copy of mill test report of reinforcing steel, showing physical and chemical analysis, minimum  of 4  weeks prior to beginning reinforcing work.
	.2 Inform Departmental Representative of proposed source of material to be supplied.


	Part 3 Execution
	3.1 FIELD BENDING
	.1 Do not field bend or field weld reinforcement except where indicated or authorized by Departmental Representative.
	.2 When field bending is authorized, bend without heat, applying slow and steady pressure.
	.3 Replace bars, which develop cracks or splits.

	3.2 PLACING REINFORCEMENT
	.1 Place reinforcing steel as indicated on placing drawings and in accordance with CSA-A23.1/A23.2.
	.2 Use plain round bars as slip dowels in concrete.
	.1 Paint portion of dowel intended to move within hardened concrete with one coat of asphalt paint.
	.2 When paint is dry, apply thick even film of mineral lubricating grease.

	.3 Prior to placing concrete, obtain Departmental Representative's approval of reinforcing material and placement.
	.4 Ensure cover to reinforcement is maintained during concrete pour.

	3.3 FIELD TOUCH-UP
	.1 Touch up damaged and cut ends of epoxy coated or galvanized reinforcing steel with compatible finish to provide continuous coating.

	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.



	SPEC_Section 033000_V.01_2016-05-13_PPG.01
	Part 1 General
	1.1 REFERENCES
	.1 Abbreviations and Acronyms:
	.1 Portland Cement: hydraulic cement, blended hydraulic cement (XXb - b denotes blended) and Portland-limestone cement.
	.1 Type GU, GUb and GUL - General use cement.
	.2 Type MS and MSb - Moderate sulphate-resistant cement.
	.3 Type MH, MHb and MHL - Moderate heat of hydration cement.
	.4 Type HE, HEb and HEL - High early-strength cement.
	.5 Type LH, LHb and LHL - Low heat of hydration cement.
	.6 Type HS and HSb - High sulphate-resistant cement.

	.2 GGBFS - Ground, granulated blast-furnace slag.

	.2 Reference Standards:
	.1 ASTM International
	.1 ASTM C260/C260M-10a, Standard Specification for Air-Entraining Admixtures for Concrete.
	.2 ASTM C309-07, Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete.
	.3 ASTM C494/C494M-10a, Standard Specification for Chemical Admixtures for Concrete.
	.4 ASTM C1017/C1017M-07, Standard Specification for Chemical Admixtures for Use in Producing Flowing Concrete.
	.5 ASTM D412-06ae2, Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers-Tension.
	.6 ASTM D624-00(2007), Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomer.
	.7 ASTM D1751-04(2008), Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).
	.8 ASTM D1752-04a(2008), Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC Expansion Joint Fillers for Concrete Paving and Structural Construction.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-37.2-M88, Emulsified Asphalt, Mineral Colloid-Type, Unfilled, for Dampproofing and Waterproofing and for Roof Coatings.
	.2 CAN/CGSB-51.34-M86(R1988), Vapour Barrier, Polyethylene Sheet for Use in Building Construction.

	.3 CSA International
	.1 CSA A23.1/A23.2-09, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
	.2 CSA A283-06, Qualification Code for Concrete Testing Laboratories.
	.3 CSA A3000-08, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).



	1.2 ADMINISTRATIVE REQUIREMENTS
	.1 Pre-installation Meetings: convene pre-installation meeting one week prior to beginning concrete works.
	.1 Ensure Departmental Representative attend.
	.1 Verify project requirements.



	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Provide testing and inspection results and reports for review by Departmental Representative and do not proceed without written approval when deviations from mix design or parameters are found.
	.3 Concrete pours: provide accurate records of poured concrete items indicating date and location of pour, quality, air temperature and test samples taken as described in PART 3 - FIELD QUALITY CONTROL.
	.4 Concrete hauling time: provide for review by Departmental Representative deviations exceeding maximum allowable time of 120 minutes for concrete to be delivered to site of Work and discharged after batching.

	1.4 QUALITY CONTROL
	.1 Quality Control: in accordance with Section 01 45 00 - Quality Control.
	.2 Provide Departmental Representative, minimum 4 weeks prior to starting concrete work, with valid and recognized certificate from plant delivering concrete.
	.1 Provide test data and certification by qualified independent inspection and testing laboratory that materials and mix designs used in concrete mixture will meet specified requirements.

	.3 Minimum 4 weeks prior to starting concrete work, provide proposed quality control procedures for review by Departmental Representative on following items:
	.1 Hot weather concrete.
	.2 Cold weather concrete.
	.3 Curing.
	.4 Finishes.
	.5 Formwork removal.
	.6 Joints.

	.4 Quality Control Plan: provide written report to Departmental Representative verifying compliance that concrete in place meets performance requirements of concrete as established in PART 2 - PRODUCTS.

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Delivery and Acceptance Requirements:
	.1 Concrete hauling time: deliver to site of Work and discharged within 120 minutes maximum after batching.
	.1 Do not modify maximum time limit without receipt of prior written agreement from Departmental Representative and concrete producer as described in CSA A23.1/A23.2.
	.2 Deviations to be submitted for review by Departmental Representative.

	.2 Concrete delivery: ensure continuous concrete delivery from plant meets CSA A23.1/A23.2.



	Part 2 Products
	2.1 DESIGN CRITERIA
	.1 Performance: to CSA A23.1/A23.2, and as described in MIXES of PART 2 - PRODUCTS.

	2.2 PERFORMANCE CRITERIA
	.1 Quality Control Plan: ensure concrete supplier meets performance criteria of concrete as established by Departmental Representative and provide verification of compliance as described in PART 1 - QUALITY ASSURANCE.

	2.3 MATERIALS
	.1 Portland Cement: to CSA A3001, Type GU and HS.
	.2 Blended hydraulic cement: Type GUb and HSb to CSA A3001.
	.3 Water: to CSA A23.1.
	.4 Aggregates: to CSA A23.1/A23.2.
	.5 Admixtures:
	.1 Air entraining admixture: to ASTM C260.
	.2 Chemical admixture: to ASTM C494. Departmental Representative to approve accelerating or set retarding admixtures during cold and hot weather placing.

	.6 Non-shrink grout: premixed compound consisting of non-metallic aggregate, Portland cement, water reducing and plasticizing agents to CSA A23.1/A23.2.
	.1 Compressive strength: 50 MPa at 28 days.

	.7 Non premixed dry pack grout: composition of non metallic aggregate Portland cement with sufficient water for mixture to retain its shape when made into ball by hand and capable of developing compressive strength of 50 MPa at 28 days.
	.8 Curing compound: to CSA A23.1/A23.2.
	.9 Premoulded joint fillers:
	.1 Bituminous impregnated fiber board: to ASTM D1751.

	.10 Polyethylene film: 0.15 mm thickness to CAN/CGSB-51.34.
	.11 Epoxy grout: Grout reinforcing dowels with Hilti HIT-HY200 MAX adhesive system or approved equal.
	.12 Bonding agent: Bonding agents shall be used to adhere new concrete to existing concrete using Sikadur 32 HI-MOD system or approved equal.
	.13 Cast-in-place stair nosing: Extruded aluminum nosing with high visibility abrasive insert with hidden strap anchor cast into concrete.  Acceptable product: Wooster Supergrit Type 231BF or approved equal.

	2.4 MIXES
	.1 Performance Method for specifying concrete: to meet Departmental Representative  performance criteria to CSA A23.1/A23.2.
	.1 Ensure concrete supplier meets performance criteria as established below and provide verification of compliance as in Quality Control Plan.
	.2 Provide quality management plan to ensure verification of concrete quality to specified performance.
	.3 Concrete supplier's certification: both batch plant and materials meet CSA A23.1 requirements.
	.4 Provide concrete mix design data sheets to Departmental Representative for review prior to batching any concrete.

	.2 Concrete Mix Designs:
	.1 Cast-in-Place Piles, Pile Caps, Footings and Raft Slabs:
	.1 Exposure Class:    S-2
	.2 Min. 56 day Compressive Strength: 32 MPa
	.3 Cement Type:    HS
	.4 Max W/C Ratio:   0.45
	.5 Max Aggregate Size:   20 mm
	.6 Entrained Air Content:   4 – 7%

	.2 Exterior Slabs – Non Structural:
	.1 Exposure Class:    C-2
	.2 Min. 56 day Compressive Strength: 32 MPa
	.3 Cement Type:    GU
	.4 Max W/C Ratio:   0.45
	.5 Max Aggregate Size:   20 mm
	.6 Entrained Air Content:   5 – 8%




	Part 3 Execution
	3.1 PREPARATION
	.1 Obtain Departmental Representative's written approval before placing concrete.
	.1 Provide 24 hours minimum notice prior to placing of concrete.

	.2 Place concrete reinforcing in accordance with Section 03 20 00 - Concrete Reinforcing.
	.3 During concreting operations:
	.1 Development of cold joints not allowed.
	.2 Ensure concrete delivery and handling facilitates placing with minimum of re-handling, and without damage to existing structure or Work.

	.4 Pumping of concrete is permitted only after approval of equipment and mix.
	.5 Ensure reinforcement and inserts are not disturbed during concrete placement.
	.6 Prior to placing of concrete obtain Departmental Representative's approval of proposed method for protection of concrete during placing and curing in adverse weather.
	.7 Protect previous Work from staining.
	.8 Clean and remove stains prior to application for concrete finishes.
	.9 Maintain accurate records of poured concrete items to indicate date, location of pour, quality, air temperature and test samples taken.
	.10 In locations where new concrete is dowelled to existing work, drill holes in existing concrete.
	.1 Place steel dowels of deformed steel reinforcing bars and pack solidly with epoxy grout to anchor and hold dowels in positions as indicated.

	.11 Do not place load upon new concrete until authorized by Departmental Representative.

	3.2 INSTALLATION/APPLICATION
	.1 Do cast-in-place concrete work to CSA A23.1/A23.2.
	.2 Sleeves and inserts:
	.1 Do not permit penetrations, sleeves, ducts, pipes or other openings to pass through joists, beams, column capitals or columns, except where indicated or approved by Departmental Representative.
	.2 Where approved by Departmental Representative, set sleeves, ties, pipe hangers and other inserts and openings as indicated or specified elsewhere.
	.3 Sleeves and openings greater than 100 x 100 mm not indicated, must be reviewed by Departmental Representative.
	.4 Do not eliminate or displace reinforcement to accommodate hardware. If inserts cannot be located as specified, obtain written approval of modifications from Departmental Representative before placing of concrete.
	.5 Confirm locations and sizes of sleeves and openings shown on drawings.
	.6 Set special inserts for strength testing as indicated and as required by non-destructive method of testing concrete.

	.3 Anchor bolts:
	.1 Set anchor bolts to templates in co-ordination with appropriate trade prior to placing concrete.
	.2 Grout anchor bolts in preformed holes or holes drilled after concrete has set only after receipt of written approval from Departmental Representative.
	.1 Formed holes: 100 mm minimum diameter.
	.2 Drilled holes: to manufacturers' recommendations.

	.3 Protect anchor bolt holes from water accumulations, snow and ice build-ups.
	.4 Set bolts and fill holes with epoxy grout.
	.5 Locate anchor bolts used in connection with expansion shoes, rollers and rockers with due regard to ambient temperature at time of erection.

	.4 Drainage holes and weep holes:
	.1 Form weep holes and drainage holes in accordance with Section 03 10 00 - Concrete Forming and Accessories. If wood forms are used, remove them after concrete has set.
	.2 Install weep hole tubes and drains as indicated.

	.5 Grout under base plates using procedures in accordance with manufacturer's recommendations which result in 100% contact over grouted area.
	.6 Finishing and curing:
	.1 Finish concrete to CSA A23.1/A23.2.
	.2 Use procedures as reviewed by Departmental Representative or those noted in CSA A23.1/A23.2 to remove excess bleed water. Ensure surface is not damaged.
	.3 Use curing compounds compatible with applied finish on concrete surfaces. Provide written declaration that compounds used are compatible.
	.4 Finish concrete floor to CSA A23.1/A23.2.
	.5 Provide screed finish unless otherwise indicated.
	.6 Rub exposed sharp edges of concrete with carborundum to produce 3 mm minimum radius edges unless otherwise indicated.

	.7 Joint fillers:
	.1 Furnish filler for each joint in single piece for depth and width required for joint, unless otherwise authorized by Departmental Representative.
	.2 When more than one piece is required for joint, fasten abutting ends and hold securely to shape by stapling or other positive fastening.
	.3 Locate and form isolation, construction and expansion joints as indicated.
	.4 Install joint filler.
	.5 Use 12 mm thick joint filler to separate slabs-on-grade from vertical surfaces and extend joint filler from bottom of slab to within  12  mm of finished slab surface unless indicated otherwise.

	.8 Dampproof membrane:
	.1 Install dampproof membrane under concrete slabs-on-grade inside building.
	.2 Lap dampproof membrane minimum 150 mm at joints and seal.
	.3 Seal punctures in dampproof membrane before placing concrete.
	.4 Use patching material at least 150 mm larger than puncture and seal.


	3.3 SURFACE TOLERANCE
	.1 Concrete tolerance to CSA A23.1.

	3.4 FIELD QUALITY CONTROL
	.1 Site tests:  conduct tests in accordance with CSA A23.1 and in accordance with Section 01 45 00 - Quality Control and submit report as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.
	.1 Concrete pours.
	.2 Slump.
	.3 Air content.
	.4 Compressive strength at 7, 28 and 56 days.
	.5 Air and concrete temperature.

	.2 Inspection and testing of concrete and concrete materials will be carried out by testing laboratory approved by Departmental Representative for review to CSA A23.1/A23.2.
	.1 Ensure testing laboratory is certified to CSA A283.

	.3 Ensure test results are distributed for discussion at pre-pouring concrete meeting between testing laboratory and Departmental Representative.
	.4 Contractor will pay for costs of tests.
	.5 Departmental Representative will take additional test cylinders during cold weather concreting. Cure cylinders on job site under same conditions as concrete which they represent.
	.6 Non-Destructive Methods for Testing Concrete: to CSA A23.1/A23.2.
	.7 Inspection or testing by Consultant will not augment or replace Contractor quality control nor relieve Contractor of his contractual responsibility.

	3.5 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.2 Waste Management: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.1 Divert unused concrete materials from landfill to local quarry or recycling facility after receipt of written approval from Departmental Representative.
	.2 Provide appropriate area on job site where concrete trucks and be safely washed.
	.3 Divert unused admixtures and additive materials (pigments, fibres) from landfill to official hazardous material collections site as approved by Departmental Representative.
	.4 Do not dispose of unused admixtures and additive materials into sewer systems, into lakes, streams, onto ground or in other location where it will pose health or environmental hazard.
	.5 Prevent admixtures and additive materials from entering drinking water supplies or streams.
	.6 Using appropriate safety precautions, collect liquid or solidify liquid with inert, noncombustible material and remove for disposal.
	.7 Dispose of waste in accordance with applicable local, Provincial/Territorial and National regulations.




	SPEC_Section 040306_V.01_2016-05-13_PPG.01
	Part 1 General
	1.1 REFERENCES
	.1 Definitions:
	.1 Low-pressure water soaking: less than 72 kPa (500 psi), measured at nozzle tip.
	.2 Medium-pressure water soaking: minimum 72 kPa (500 psi) and maximum 144 kPa (1000 psi), measured at nozzle tip.

	.2 CSA Group
	.1 CAN/CSA-Z94.4-[11], Selection, Use, and Care of Respirators.

	.3 Department of Justice Canada (Jus)
	.1 Canadian Environmental Assessment Act (CEAA), 2012.
	.2 Canadian Environmental Protection Act (CEPA), 1999.

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

	.5 Transport Canada (TC)
	.1 Transportation of Dangerous Goods Act, (1992, c. 34).


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Provide proposed cleaning method and type of protection from cleaning residue for in-place conditions.
	.3 Product Data:
	.1 Provide technical data on cleaning materials, equipment, machinery, compressors, tools and nozzles.

	.4 Samples:
	.1 Provide samples of cleaning materials for approval of Departmental Representative.

	.5 Test and Evaluation Reports:
	.1 Provide test results.
	.1 Provide one electronic copy of test results describing cleaning method, compressor equipment, water pressure at compressor, tools, nozzle size and distance from masonry surface used for cleaning of test patches.
	.2 Proceed with cleaning upon receiving written approval by Departmental Representative concerning tested cleaning methods.



	1.3 QUALITY ASSURANCE
	.1 Regulatory Requirements: ensure work is performed in compliance with CEPA, CEAA, TDGA and applicable Provincial regulations.
	.2 Comply with requirements of Workplace Hazardous Materials Information Sheet (WHMIS).
	.3 Qualifications:
	.1 Manufacturers:
	.1 Filling mortar: manufactured by company specializing in production of cementitious restoration materials with experience in production of filling mortar products and with a record of satisfactory in-service performance.  Acceptable products Jahn In...

	.2 Masonry Contractor:
	.1 Work of this Section: executed by contractor specializing in historic stone conservation work of this nature, using similar stone repair techniques with a minimum of 5 year of demonstrated experience.

	.3 Foreperson:
	.1 Provide competent trade foreperson specializing in type of work required.
	.2 Experience: experience in conservation work similar to work of this Section. Must be present on site throughout Work.

	.4 Installers:
	.1 Executed by skilled trades people who have successfully completed a course of instruction provided by filling mortar manufacturer and hold a Training Workshop Certificate from said manufacturer. Maintain proof of credential for each installer at site.


	.4 Mock-ups:
	.1 Do mock-up tests in accordance with Section 01 45 00 - Quality Control.
	.2 Notify Departmental Representative 48 hours before commencing cleaning of each test patch.
	.1 Obtain approval from Departmental Representative before commencing test.
	.2 Coordinate location of mock-up on site with Departmental Representative.

	.3 Before proceeding with mock up:
	.1 Ensure area of testing is water tight and decorative elements are protected.
	.2 Ensure contaminated water is kept in containers and their disposal respects environmental regulations.

	.4 Conduct tests on building to determine effectiveness of cleaning methods.
	.5 Start with lowest impact tests and stop testing when desired level of cleaning is achieved, stop testing immediately when damage is caused.
	.6 Test brushing and spraying as alternative to pressure washing. Consult Departmental Representative to review test results. Use method approved by Departmental Representative.
	.7 Areas to be test cleaned to include:
	.1 Limestone pillar supporting trellis in the Orientation Node;
	.2 Stone veneer of Orientation Node building.

	.8 Locate test patches in inconspicuous places directed by Departmental Representative.
	.9 Test patches: 1 m2.
	.10 Conduct tests to determine best methods of protecting surrounding historic material, openings and plants during test cleaning procedure, and monitor for detrimental effects.
	.11 Do not proceed with work without approval of mock-up.
	.12 Allow 24 hours for inspection of mock-up by Departmental Representative.
	.13 Accepted mock-up will demonstrate minimum standard for work. Mock-up may remain as part of finished work.


	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and 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 off the ground in dry location and in accordance with manufacturer's recommendations.
	.2 Replace defective or damaged materials with new.


	1.5 SITE CONDITIONS
	.1 Ambient conditions:
	.1 Do not use wet cleaning methods when there is threat of frost.
	.2 Do not use chemical cleaners when temperature is below 10 degrees C.
	.3 Follow manufacturer's written instructions on use of chemical cleaners in accordance with product's temperature range application.
	.4 Provide shading to wall to avoid cleaning in full, hot sunlight.
	.5 Do not clean if there is risk of chemical spray being blown onto surrounding historic material, publicly accessible areas or plants.
	.6 Protect work in the event of high winds.



	Part 2 Products
	2.1 MATERIALS
	.1 Use clean potable water free from contaminants.
	.2 Treat water which has high metal content before use in cleaning.
	.3 Use air free from oil or other contaminants.
	.4 Use masking material to approval of Departmental Representative.

	2.2 TOOLS AND EQUIPMENT
	.1 Use brushes with natural or soft plastic bristles.
	.2 Use scrapers of wood or plastic.
	.3 Use water pumps fitted with accurate pressure regulators and gauges capable of being preset and locked at maximum specified levels.
	.4 Use air compressors equipped with on-line oil filters to avoid spraying oil onto masonry.
	.5 Use gun equipped with pressure gauge at nozzle end.
	.6 Use plastic or non-ferrous metal piping and fittings.
	.7 Use nozzles that give nebulized droplet spray.


	Part 3 Execution
	3.1 SITE VERIFICATION OF CONDITIONS
	.1 Record existing conditions, by means of photographs, before and after cleaning. Advise Departmental Representative of potential complications.
	.2 Report to Departmental Representative conditions of deteriorated masonry or pointing not noted on Contract Drawings found before and during cleaning.
	.3 Obtain written approval of Departmental Representative before cleaning areas of deteriorated masonry.

	3.2 PREPARATION
	.1 Protect operatives and other site personnel from hazards.
	.1 Ensure good ventilation in work area.
	.2 Ensure workers wear personal protective equipment in accordance with local regulations.

	.2 Place safety devices and signs near work areas as indicated and directed.
	.3 Repair openings and joints prior to cleaning where there is potential risk of water/chemical infiltration.
	.4 Provide a shelter around work area as directed by Departmental Representative.
	.1 Obtain approval of sheltering method from Departmental Representative before commencing cleaning procedure.


	3.3 PROTECTION OF IN-PLACE CONDITIONS
	.1 Cover and protect surfaces and non-masonry finishes not to be cleaned.
	.1 Obtain approval of protection method from Departmental Representative before commencing cleaning procedure.

	.2 Protect vents, windows, and other openings, to prevent water entry.
	.1 Protect masonry openings from water/chemical infiltration with polyethylene during cleaning.

	.3 Protect wood, glass, and metal adjacent to masonry.
	.4 Protect plants, gardens, shrubs from watering and chemicals
	.5 Hang tarpaulins from scaffolding to enclose water spray.
	.6 Protect cleaned surfaces to be painted from contact with rain and snow.
	.7 Protect rainwater leaders, eaves troughs and gutters from being blocked by residue.
	.8 Protect adjacent Work from spread of dust and dirt beyond work areas.
	.9 Protect building envelope from water infiltration.

	3.4 EXECUTION OF CLEANING
	.1 Proceed with cleaning in accordance with written instructions of methods, systems, tools and equipment approved by Departmental Representative.
	.2 Dry brush or scrape accumulations from walls, ledges and cornices.
	.3 Pre-wet masonry surface when necessary. Work from bottom of wall upwards.
	.4 Do not exceed maximum pressure at nozzle or have nozzle closer to masonry than approved by Departmental Representative at tests.
	.5 Stop work when cleaning has detrimental effect on surrounding material and plants.
	.6 Avoid prolonged wetting and excessive water penetration.
	.7 Apply chemical cleaners approved by Departmental Representative based on mock-ups.
	.8 Brush and scrape only to supplement water washing.
	.9 Undertake prolonged water spray to soften and loosen heavy deposits, then brush. Remove thick incrustations with wooden or plastic scrapers.
	.10 Removal of vegetation or organic growth growing in or on masonry.
	.1 Soak masonry with low-pressure water.
	.2 Follow soaking by gentle scrubbing with natural bristle brushes and scraping with soft plastic or wood spatulas.


	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 Rinse off masonry until no indications of chemicals are present to satisfaction of  Departmental Representative.
	.3 Rinse from bottom to top and from top to bottom.
	.4 Clean up work area as work progresses. At end of each work day remove debris and waste from site.
	.5 Upon completion, clean and restore areas used for work to condition equal to that previously existing.
	.6 Waste Management: separate waste materials for reuse and recycling] in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
	.2 Collect, neutralize and dispose of water and chemicals in accordance with contract requirements, applicable regulations and Canadian Environmental Protection Act, (CEPA).

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

	3.6 PROTECTION OF WORK
	.1 Protect finished Work from damage until take-over.



	SPEC_Section 040341_V.01_2016-05-13_PPG.01
	Part 1 General
	1.1 REFERENCES
	.1 Definitions:
	.1 Repair of Stone: mechanical or plastic repair, done to restore original appearance and function of partly deteriorated stones.
	.2 Filling: material used to rebuild broken or deteriorated part of stone.
	.3 Adhesive: material used to fasten broken/fractured stone elements by direct application at fracture interface and/or by application to added reinforcing elements such as dowels.
	.4 Mortar: material used to re-bed the stone element being repaired and to repoint adjacent mortar joints.

	.2 Reference Standards:
	.1 ASTM International
	.1 ASTM C144-11, Standard Specification for Aggregate for Masonry Mortar.
	.2 ASTM A276-13a, Standard Specification for Stainless Steel Bars and Shapes.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-75.1-M88, Tile, Ceramic.

	.3 CSA Group
	.1 CAN/CSA-A179-04(R2014), Mortar and Grout for Unit Masonry.
	.2 CSA-A3000-13, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).



	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for repair materials including anchors, grouts and mortars and include product characteristics, performance criteria, physical size, finish and limitations.
	.1 Application/installation instructions.
	.2 Laboratory test reports certifying compliance of products with specification requirements.
	.3 Manufacturer's material safety data sheets (MSDS) for safe handling of specified materials and products, in accordance with Workplace Hazardous Materials Information System (WHMIS) requirements.



	1.3 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Record Documentation:
	.1 Provide marked up set of drawings to provide referencing system identifying locations of stone repairs.
	.2 Provide photographic record of stone repairs in accordance with Section 01 33 00 - Submittal Procedures.


	1.4 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Manufacturers:
	.1 Filling mortar: manufactured by company specializing in production of cementitious restoration materials with experience in production of filling mortar products and with a record of satisfactory in-service performance.  Acceptable products Jahn In...

	.2 Masonry Contractor:
	.1 Work of this Section: executed by contractor specializing in historic stone conservation work of this nature, using similar stone repair techniques with a minimum of 5 year of demonstrated experience.

	.3 Foreperson:
	.1 Provide competent trade foreperson specializing in type of work required.
	.2 Experience: experience in conservation work similar to work of this Section. Must be present on site throughout Work.

	.4 Installers:
	.1 Executed by skilled trades people who have successfully completed a course of instruction provided by filling mortar manufacturer and hold a Training Workshop Certificate from said manufacturer. Maintain proof of credential for each installer at site.


	.2 Mock-ups:
	.1 Construct mock-up in accordance with Section 01 45 00 - Quality Control.
	.2 Construct mock up of one stone pillar with sample of each type of repair specified, with specified materials and methods.
	.3 Construct mock-up where directed by Departmental Representative.
	.4 Select locations of mock-ups in consultation with Departmental Representative.
	.5 Notify Departmental Representative 48 hours before commencing each mock-up.
	.1 Obtain approval from Departmental Representative before commencing mock-up.

	.6 Allow mock-ups of repairs to cure at least 3 days.
	.1 Obtain Departmental Representative's approval for colour match.

	.7 Allow 48 hours for inspection of mock-up by Departmental Representative before proceeding with stone repair work.
	.8 When accepted, mock-up will demonstrate minimum standard for this work. Mock-up may remain as part of finished work.
	.9 Clean mock-up in accordance with Section 04 03 06 - Historic - Cleaning Masonry to demonstrate cleaning operations to Departmental Representative before starting cleaning work.


	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and 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 Identification with grade, batch and production date shown on container or packaging.

	.3 Storage and Handling Requirements:
	.1 Store materials off of the ground in dry location and in accordance with manufacturer's recommendations.
	.2 Maintain a minimum ambient temperature of 10 degrees C in storage area.
	.3 Replace defective or damaged materials with new.


	1.6 SITE CONDITIONS
	.1 Ambient conditions:
	.1 Maintain a minimum temperature of 10 degrees C during and 48 hours after repair, throughout thickness of stone.
	.2 Allow materials to reach minimum temperature of 10 degrees C prior to use.
	.3 Maintain temperature between 21 and 24 degrees C during repair and 48 hours after, throughout thickness of stone.
	.4 Provide temporary enclosures and heating equipment as required to maintain specified temperatures. Take precautions to avoid overheating masonry.
	.5 Remove work exposed to lower temperatures as directed by Departmental Representative.
	.6 Refer to manufacturer's instructions for environmental requirements of products.
	.7 Hot weather / summer requirement:
	.1 Shade stones from direct sunlight.




	Part 2 Products
	2.1 MATERIALS
	.1 Use materials from same manufacturer throughout the Work.
	.2 Portland cement : to CSA-A3000.
	.3 Sand: cleaned and graded in accordance to ASTM C144.
	.4 Water: clean and free of deleterious materials such as acid, alkali and organic material in accordance to CAN/CSA-A179.
	.5 Dowels:  10 mm diameter, threaded, stainless steel to ASTM A276, Type 304.
	.6 Deformed wire: stainless steel Type 304.
	.7 New stone:
	.1 Similar mechanical, physical and aesthetic properties to existing stone.
	.2 To approval of Departmental Representative.


	2.2 MORTAR MIXES
	.1 Mortar: in accordance with CAN/CSA-A179.
	.2 Proportion Specification:
	.1 In accordance with CAN/CSA-A179 and manufacturer’s written instructions.


	2.3 FILLING MIXES
	.1 Proprietary premixed stone patching material.
	.1 Formulated to closely match colour, texture and physical properties of stone to be patched.
	.1 Ensure formulated material only requires mixing with potable water at site.
	.2 Mix characteristics: vapour-permeable, shrink resistant, frost and salt  resistant.


	.2 Filling mix: to match surrounding stones in texture, porosity and colour with a compressive strength of 13 to 19 N/mm2.
	.3 Mix proportions: in accordance with manufacturer written instructions.  An acceptable product is Jahn International M70 Natural Stone Repair Mortar for Limestone or approved equal.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify masonry, staging and storage areas and notify Departmental Representative in writing of conditions detrimental to acceptable and timely completion of Work.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform in writing Departmental Representative areas of deteriorated masonry not previously identified.

	.2 Obtain Departmental Representative's approval and instructions for repair and replacement of masonry units before proceeding with repair work.
	.3 Stop work in that area and report to Departmental Representative immediately any evidence of hazardous materials.

	3.2 PREPARATION
	.1 Obtain Departmental Representative's approval for tools to be employed prior to commencing work.
	.2 Obtain Departmental Representative's approval for alternative repair methodology and tools to be employed prior to commencing work.

	3.3 PROTECTION
	.1 Prevent damage to stone surfaces. mortar joints, building, fencing, trees, landscaping, natural features, bench marks, pavement and utility lines which are to remain. Make good damage incurred.
	.2 Protect surrounding components from damage during work.
	.3 Ensure historic fabric is undamaged. Make good damage incurred.
	.4 Obtain Departmental Representative's approval for repair methodology.

	3.4 REPAIR OF A FRACTURED STONE
	.1 Remove deteriorated portions of stone surface using low impact removal methods until sound surface is reached.
	.2 Remove elements which require minor repair. Do not damage existing Work.
	.3 Drill and epoxy grout new dowels as indicated on the drawings.
	.4 Use minimum 2 dowels per fracture.
	.5 Cut dowels slightly shorter than full depth of hole.
	.6 Ensure humidity, temperature, cleanliness and finish condition of stone is in accordance with epoxy resin manufacturer's instructions.
	.7 Insert 10 mm diameter dowels, and apply specified adhesive to holes and interface. Let adhesive cure in accordance with manufacturer's instructions.

	3.5 MORTAR JOINT REPAIR
	.1 Make good damage incurred to mortar joints.

	3.6 CLEANING
	.1 Obtain Departmental Representative's approval of cleaning operations before starting cleaning work.
	.2 Protect plants, grass, vegetation and adjacent grounds from excessive water accumulation
	.3 Clean stone work surfaces after repairs have been completed and mortar has set.
	.4 Clean stone surfaces of adhesive or mortar residue resulting from work performed without damage to stone or joints.
	.5 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

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

	3.7 PROTECTION OF COMPLETED WORK
	.1 Protect finished work from impact damage for period of 2 weeks.



	040500 - Common Work Results for Masonry
	042200 - Concrete Unit Masonry
	SPEC_Section 051223_V.01_2016-05-13_PPG.01
	Part 1 General
	1.1 REFERENCES
	.1 ASTM International Inc.
	.1 ASTM A36/A36M-08, Standard Specification for Carbon Structural Steel.
	.2 ASTM A193/A193M-08, Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature or High-Pressure Service and Other Special Purpose Applications.
	.3 ASTM A307-07b, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.4 ASTM A325-07a, Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength.
	.5 ASTM A325M-08, Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa Minimum Tensile Strength[Metric].
	.6 ASTM A490M-04ae, Standard Specification for High-Strength Steel Structural Bolts, Classes 10.9 and 10.9.3, for Structural Steel Joints [Metric].

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-85.10-99, Protective Coatings for Metals.

	.3 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturers Association (CPMA).
	.1 Handbook of the Canadian Institute of Steel Construction.
	.2 CISC/CPMA Standard 2-75, Quick-Drying Primer for use on Structural Steel.

	.4 Canadian Standards Association (CSA International)
	.1 CSA G40.20/G40.21-04,  General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
	.2 CAN/CSA-G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.
	.3 CAN/CSA-S16-01(R2007), Limit States Design of Steel Structures.
	.4 CAN/CSA-S136-07, North American Specifications for the Design of Cold Formed Steel Structural Members.
	.5 CSA W47.1-03, Certification of Companies for Fusion Welding of Steel.
	.6 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding.
	.7 CSA W55.3-1965(R2003), Resistance Welding Qualification Code for Fabricators of Structural Members Used in Buildings.
	.8 CSA W59-03, Welded Steel Construction (Metal Arc Welding).

	.5 Master Painters Institute
	.1 MPI-INT 5.1-08, Structural Steel and Metal Fabrications.
	.2 MPI-EXT 5.1-08, Structural Steel and Metal Fabrications.

	.6 The Society for Protective Coatings (SSPC) and National Association of Corrosion Engineers (NACE) International
	.1 NACE No. 3/SSPC SP-6-06, Commercial Blast Cleaning.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop Drawings:
	.1 Provide drawings stamped and signed by professional engineer registered or licensed in Province of Manitoba, Canada.

	.3 Erection drawings:
	.1 Submit erection drawings indicating details and information necessary for assembly and erection purposes including:
	.1 Description of methods.
	.2 Sequence of erection.
	.3 Type of equipment used in erection.
	.4 Temporary bracings.


	.4 Fabrication drawings:
	.1 Submit fabrication drawings showing designed assemblies, components and connections are stamped and signed by qualified professional engineer licensed in the Province of Manitoba, Canada.

	.5 Source Quality Control Submittals:
	.1 Submit one electronic copy of mill test reports 4 weeks prior to fabrication of structural steel.
	.1 Mill test reports to show chemical and physical properties and other details of steel to be incorporated in project.


	.6 Fabricator Reports:
	.1 Provide structural steel fabricator's affidavit stating that materials and products used in fabrication conform to applicable material and products standards specified and indicated.


	1.3 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver materials in manufacturer's original, undamaged containers with identification labels intact.
	.3 Packaging Waste Management: remove for reuse in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Part 2 Products
	2.1 DESIGN REQUIREMENTS
	.1 Design details and connections in accordance with requirements of CAN/CSA-S16 to resist forces, moments, shears and allow for movements indicated.
	.2 Shear connections:
	.1 Select framed beam shear connections from an industry accepted publication such as "Handbook of the Canadian Institute of Steel Construction" when connection for shear only (standard connection) is required.
	.2 Select or design connections to support reaction from maximum uniformly distributed load that can be safely supported by beam in bending, provided no point loads act on beam, when shears are not indicated.

	.3 For composite construction select or design minimum end connection to resist reaction resulting from factored movement resistance as tabulated in the "Handbook of the Canadian Institute of Steel Construction" assuming 100% shear connection with dep...
	.4 Submit sketches and design calculations stamped and signed by qualified professional engineer licensed in Province of Manitoba, Canada for non standard connections.

	2.2 MATERIALS
	.1 Structural steel: to CSA-G40.20/G40.21 Grade 350W.
	.2 Anchor bolts: to CSA-G40.20/G40.21, Grade 300W.
	.3 High strength anchor bolts: to ASTM A193/A193M.
	.4 Bolts, nuts and washers: to ASTM A307.
	.5 Welding materials: to CSA W48 Series, CSA W59 and certified by Canadian Welding Bureau.
	.6 Shop paint primer: to CISC/CPMA2-75 solvent reducible alkyd (grey).
	.7 Hot dip galvanizing: galvanize steel, where indicated, to CAN/CSA-G164, minimum zinc coating of 600 g/m2.

	2.3 FABRICATION
	.1 Fabricate structural steel in accordance with CAN/CSA-S16 and in accordance with  approved shop drawings.
	.2 Continuously seal members by continuous welds where indicated. Grind smooth.
	.3 Provide holes in steel members for attachment of wood connections as indicated on the drawings.

	2.4 SHOP PAINTING
	.1 Clean, prepare surfaces and shop prime structural steel in accordance with CAN/CSA-S16 and Section 09 97 19.
	.2 Clean members, remove loose mill scale, rust, oil, dirt and foreign matter. Prepare surface according to NACE No.3/SSPC-SP-6.
	.3 Apply one coat of primer in shop to steel surfaces, except:
	.1 Surfaces to be encased in concrete.
	.2 Surfaces to receive field installed stud shear connections.
	.3 Surfaces and edges to be field welded.
	.4 Faying surfaces of slip-critical connections.
	.5 Below grade surfaces in contact with soil.

	.4 Apply paint under cover, on dry surfaces when surface and air temperatures are above 5 degrees C.
	.5 Maintain dry condition and 5 degrees C minimum temperature until paint is thoroughly dry.
	.6 Strip paint from bolts, nuts, sharp edges and corners before prime coat is dry.
	.7 Paint in accordance with Section 09 97 19.


	Part 3 Execution
	3.1 APPLICATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 GENERAL
	.1 Structural steel work: in accordance with CAN/CSA-S16.
	.2 Welding: in accordance with CSA W59.
	.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of steel structures and/or CSA W55.3 for resistance welding of structural components.

	3.3 CONNECTION TO EXISTING WORK
	.1 Verify dimensions and condition of existing work, report discrepancies and potential problem areas to Departmental Representative for direction before commencing fabrication.

	3.4 MARKING
	.1 Mark materials in accordance with CSA G40.20/G40.21. Do not use die stamping. When steel is to be left in unpainted condition, place marking at locations not visible from exterior after erection.
	.2 Match marking: shop mark for fit and match.

	3.5 ERECTION
	.1 Erect structural steel, as indicated and in accordance with CAN/CSA-S16 and in accordance with  approved erection drawings.
	.2 Field cutting or altering structural members: to approval of Departmental Representative.
	.3 Clean with mechanical brush and touch up shop primer to bolts, rivets, welds and burned or scratched surfaces at completion of erection.
	.4 Continuously seal members by continuous welds where indicated. Grind smooth.

	3.6 FIELD QUALITY CONTROL
	.1 Inspection and testing of materials and workmanship will be carried out by testing laboratory approved by Departmental Representative.
	.2 Provide safe access and working areas for testing on site, as required by testing agency and as authorized by Departmental Representative.
	.3 Submit test reports to Departmental Representative within 2 weeks of completion of inspection.

	3.7 FIELD PAINTING
	.1 Paint in accordance with Section 09 97 19.

	3.8 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.2 Waste Management: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	055000 - Metal Fabrications
	05 50 00.2 Metal Fabrication - Landscape
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 74 19 - Construction/Demolition Waste Management And Disposal.

	1.2 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM)
	.1 ASTM A36/A36M-[14] Standard Specification for Carbon Structural Steel
	.2 ASTM A53/A53M-[02], Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Steamless.
	.3 ASTM A269-[02], Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service.
	.4 ASTM A307-[02], Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.5 ASTM A240/A240M-[15b], Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.
	.6 ASTM A1008/A1008M-[15], Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable
	.7 ASTM B584-[14] Standard Specification for Copper Alloy Sand Castings for General Applications
	.8 ASTM B505/505M-[14] Standard Specification for Copper Alloy Continuous Castings

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-1.40-[97], Anti-corrosive Structural Steel Alkyd Primer.
	.2 CAN/CGSB-1.181-[92], Ready-Mixed, Organic Zinc-Rich Coating.

	.3 Canadian Standards Association (CSA International)
	.1 CAN/CSA-G40.20/G40.21-[98], General Requirements for Rolled or Welded Structural Quality Steel.
	.2 CAN/CSA-G164-[M92(R1998)], Hot Dip Galvanizing of Irregularly Shaped Articles.
	.3 CAN/CSA-S16.1-[01], Limit States Design of Steel Structures.
	.4 CSA W48-[01], Filler Metals and Allied Materials for Metal Arc Welding (Developed in co-operation with the Canadian Welding Bureau).
	.5 CSA W59-[1989(R2001)],Welded Steel Construction (Metal Arc Welding) (Imperial Version).

	.4 The Environmental Choice Program
	.1 CCD-047a-[98], Paints, Surface Coatings.
	.2 CCD-048-[98], Surface Coatings - Recycled Water-borne.


	1.3 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and data sheet in accordance with Section 01 33 00 - Submittal Procedures.

	.2 Shop Drawings
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Indicate materials, core thicknesses, finishes, connections, joints, method of anchorage, number of anchors, supports, reinforcement, details, and accessories.


	1.4 QUALITY ASSURANCE
	.1 Test Reports: Certified test reports showing compliance with specified performance characteristics and physical properties.
	.2 Certificates: Product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	.3 Pre-installation Meetings: Conduct pre-installation meeting to verify project requirements, manufacturer's installation instructions and manufacturer's warranty requirements.
	.4 All metal fabrication shall be performed by persons with a minimum five (5) years experience.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, Shipping, Handling and Unloading:
	.1 Deliver, store, handle and protect materials in a safe manner to prevent damage to product and injury.

	.2 Storage and Protection:
	.1 Cover exposed stainless steel surfaces with pressure sensitive heavy protection paper or apply strippable plastic coating, before shipping to job site.
	.2 Leave protective covering in place until final cleaning of building. Provide instructions for removal of protective covering.


	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with Section 01 74 19 - Construction/Demolition Waste Management And Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard packaging material for recycling when available.
	.4 Divert unused metal materials from landfill to metal recycling facility when available.


	Part 2 Products
	2.1 MATERIALS
	.1 Bronze: ASTM B584-[14] and ASTM B505/505M-[14].
	.2 Steel plate to ASTM A36/A36M powder coated finish
	.3 Steel pipe: to ASTM A53/A53M powder coated finish.
	.4 Welding materials: to CSA W59.
	.5 Welding electrodes: to CSA W48 Series.
	.6 Bolts and anchor bolts: to ASTM A307.
	.7 Grout: non-shrink, non-metallic, flowable, 15 MPa at 24 hours.

	2.2 FABRICATION
	.1 Fabricate work square, true, straight and accurate to required size, with joints closely fitted and properly secured.
	.2 Use self-tapping shake-proof flat headed screws on items requiring assembly by screws or as indicated. Tamper-proof. Epoxy Grout when fastening to stone for permanent bonding.
	.3 Where possible, fit and shop assemble work, ready for erection.
	.4 Ensure exposed welds are continuous for length of each joint. File or grind exposed welds smooth and flush.

	2.3 FINISHES
	.1 Shop coat primer: to CAN/CGSB-1.40.
	.2 Zinc primer: zinc rich, ready mix to CAN/CGSB-1.181.

	2.4 ISOLATION COATING
	.1 Isolate aluminum from following components, by means of bituminous paint:
	.1 Dissimilar metals except stainless steel, zinc, or white bronze of small area.
	.2 Concrete, mortar and masonry.
	.3 Wood.


	2.5 SHOP PAINTING
	.1 Apply one shop coat of primer to metal items, with exception of galvanized or concrete encased items.
	.2 Use primer unadulterated, as prepared by manufacturer. Paint on dry surfaces, free from rust, scale, grease. Do not paint when temperature is lower than 7 degrees C.
	.3 Clean surfaces to be field welded; do not paint.

	2.6 PIPE RAILINGS
	.1  Steel pipe: formed to shapes and sizes as indicated.
	.2 Galvanize interior pipe railings after fabrication. Power coat prime exterior railings after fabrication.

	2.7 SIGN SUPPORTS
	.1 Steel Rectangular Tubing: 6mm wall thickness. Powder-Coated – Black.
	.2 Steel Plate: Tapped holes for receiving signage screws and anchor bolts. Powder-Coated – Black.

	2.8 BRONZE PLAQUES WITH LOGO DETAIL
	.1 Fabricate from Navy M Bronze alloy CDA 922, (Copper Alloy No. C92200) (19mm) thick plate. Include welded threaded anchor dowels for embedding in limestone.
	.2 Finish: PBF-2Satin face, natural colored background and edges, semi-gloss polyurethane.
	.3 Lettering, logo component, border detail to be included in mould.


	Part 3 Execution
	3.1 ERECTION
	.1 Site Verification of Conditions:  Verify installation conditions previously established under other sections are acceptable for product installation in accordance with manufacturer's instructions.
	.2 All welding work shall be in accordance with CSA W59 unless specified otherwise.
	.3 Grind all welds smooth prior to application of coatings.
	.4 Erect metalwork square, plumb, straight, and true, accurately fitted, with tight joints and intersections.
	.5 Provide suitable means of anchorage acceptable to Consultant such as dowels, anchor clips, bar anchors, expansion bolts and shields, and toggles.
	.6 Exposed fastening devices to match finish and be compatible with material through which they pass.
	.7 Provide components for building by other sections in accordance with shop drawings and schedule.
	.8 Make field connections with bolts to CAN/CSA-S16.1, or weld.
	.9 Hand items over for casting into concrete or building into masonry to appropriate trades together with setting templates.
	.10 Touch-up rivets, field welds, bolts and burnt or scratched surfaces after completion of erection with primer.
	.11 Touch-up galvanized surfaces with zinc rich primer where burned by field welding.

	3.2 PIPE RAILINGS
	.1 Install pipe railings to stairs and walkway as per existing system.
	.2 Set railing standards in concrete. Grout to fill hole. Trowel surface smooth and flush with adjacent surfaces.

	3.3 SIGNAGE SUPPORTS
	.1 Anchor steel supports into concrete footing with M12 S.S. concrete lag bolt.
	.2 Set supports plumb and level.

	3.4 BRONZE PLAQUES with LOGO DETAIL
	.1 Bore holes in Limestone Boulder to match dowel anchors on back of plate. Do not drill holes within 75mm of any edge of stone. All holes to be measured before drilling.
	.2 Clean surfaces thoroughly prior to installation.
	.3 Anchor using an all weather resistant epoxy grout for permanent bonding.
	.4 Install plaque level, plumb, at heights and locations indicated.

	3.5 CLEANING
	.1 Perform cleaning after installation to remove construction and accumulated environmental dirt.
	.2 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.
	.3 Repair scratches and other damage which might have occurred during installation.
	.4 Clean the installed product in accordance with manufacturer's instructions. Remove construction debris from project site



	061323 - Heavy Timber Construction
	062000 - Finish Carpentry
	064000 - Architectural Woodwork
	078400 - Firestopping
	079200 - Joint Sealing
	087100 - Door Hardware
	087100.02 - Door Schedule.xlsx
	093013 - Ceramic Tiling
	095199 - Acoustical Ceilings for Minor Works
	099123.01 - Interior Re-Painting
	099719 - Painting Exterior Metal Surfaces
	101400 - Building Signage
	102113 - Plastic Toilet Compartments
	102814 - Toilet and Bath Accessories
	210101 Fire Extinguishers and Cabinets
	PART 1 GENERAL
	1.1 REFERENCES
	.1 American National Standards Institute (ANSI): ANSI/NFPA 10�2010, Portable Fire Extinguishers.
	.2 Underwriters' Laboratories of Canada (ULC): CAN/ULC�S508-02, Rating and Fire Testing of Fire Extinguishers and Class "D" Extinguishing Media.
	.3 Canadian Standards Association CSA: CAN/CSA-B651-04 Accessible Design for the Build Environment

	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit submittals in accordance with Section 01 33 00.
	.2 Submit shop drawings and product data for cabinets and extinguishers.
	.3 Provide maintenance data for incorporation into manual specified in Section 01 78 00.


	PART 2 PRODUCTS
	2.1 MULTI�PURPOSE DRY CHEMICAL EXTINGUISHERS
	.1 Stored pressure rechargeable type with hose and shut�off nozzle, ULC labelled for ABC class protection.
	.1 Provide 4.5 kg (10 lb) fire extinguishers with 4A:60BC rating in all locations as indicated.
	.2 All fire extinguishers mounted in public areas shall be equipped with semi-recessed cabinets.
	.3 All fire extinguishers mounted in Housekeeping, Janitor, Mechanical, Storage, Comm and auxiliary service areas to be wall mounted and equipped with all pertinent mounting hardware and brackets.
	.4 Fire extinguisher ratings shall be reviewed by Departmental Representative prior to installation to ensure room usage and hazard classifications remain applicable.

	2.2 CABINETS
	.1 Surface mount type as indicated, constructed of 1.6 mm thick steel, 180 degrees opening door of 2.5 mm thick steel with latching device.
	.2 Cabinet to maintain fire resistive rating of construction in which they occur.
	.3 Cabinet door: with 5 mm full glass panel.
	.4 Finish:

	2.3 IDENTIFICATION
	.1 Identify extinguishers in accordance with recommendations of ANSI/NFPA 10 and CAN/ULC�S508.
	.2 Attach tag or label to extinguishers, indicating month and year of installation. Provide space for service dates.


	PART 3 EXECUTION
	3.1 INSTALLATION
	.1 Install cabinets and extinguishers in accordance with manufacturer’s written instructions. Mounting height shall conform to CSA-B651-12 Accessible Design for the Build Environment.
	.2 Mount cabinets plumb and square to wall, mount extinguishers in cabinets.



	22 merged
	220500 Common Work Results for Plumbing_0
	Part 1 General
	1.1 references
	.1 Abbreviations and Acronyms:

	1.2 submittals
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop drawings; submit drawings stamped and signed for approval by Departmental Representative.
	.3 Shop drawings to show:
	.4 Shop drawings and product data accompanied by:
	.5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures. Identify section and paragraph number.
	.6 Closeout Submittals:

	1.3 QUALITY ASSURANCE
	.1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control.
	.2 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 70 12 - Safety Requirements.

	1.4 MAINTENANCE
	.1 Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows:
	.2 Provide one set of special tools required to service equipment as recommended by manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.
	.3 Furnish one commercial quality grease gun, grease and adapters to suit different types of grease and grease fittings.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Waste Management and Disposal:

	1.6 SCOPE OF WORK
	.1 Include in mechanical section, provision of labour, new materials, tools, transportation, services and facilities for a complete mechanical installation. The installation shall be left complete in all respects and ready for operation. Final installation shall be to the complete satisfaction of the responsible Professional Engineer.
	.2 The successful mechanical contractor shall be responsible for all sub-trades providing services to complete this project.
	.3 New Construction:

	1.7 GENERAL REQUIREMENTS
	.1 All drawings and all sections of the specifications apply to and form an integral part of this section.
	.2 Provide fully operational mechanical systems in complete accordance with applicable codes and bylaws.
	.3 Contract documents of this section are diagrammatic and approximate to scale. Do not scale from the drawings, for dimensions refer to architectural and structural drawings. The drawings and specifications establish scope for material and installation quality and are not detailed installation instructions. Follow manufacturers' recommendations for installation supplemented by contract documents, unless otherwise specified by the Owner representative.
	.4 Drawings and specifications are complementary each to the other, what is called for by one shall be binding as if called for by both.
	.5 Specification sections are not provided to define trade work scope. Trade work scope is the responsibility of the contractor responsible for this project and covering the entire scope of work included in this project is the responsibility of the contractor.
	.6 Should any discrepancy appear between the drawings and specifications, which leave the contractor in doubt as to the true intent and meaning of the plans, and specifications, the contractor shall obtain a ruling from the Departmental Representative. If this is not done it will be assumed that the most appropriate alternative has been allotted for. For any ruling to become binding, the Departmental Representative must issue the new direction in a published form.
	.7 Examine all contract documents, including all drawings, specifications and work of other trades to ensure that work is co-ordinated and satisfactorily carried out without changes to the building or contract value.
	.8 The drawings for mechanical work are performance drawings. They are generally diagrammatic and are not to scale unless detailed otherwise. They establish scope, material and installation quality and are not detailed installation instructions showing every offset, fitting, valve or every difficulty encountered during execution of work and will not be used as an excuse for deficiencies or omissions.
	.9 In addition to all of the requirements in the contract documents, include recommended installation details and procedures for equipment as found in manufacturers' technical data.
	.10 As work progresses and before installing piping, ductwork, fixtures or equipment interfering with interior treatment and use of building, contact Departmental Representative for comment. If the contractor fails to perform above checking and fails to inform Departmental Representative of such interference, the contractor to bear all subsequent expense to make good the installation.
	.11 Install piping, etc., generally in the locations and routes shown on the drawings, close to the building structure to minimize furring and interference with other services or free space. Remove piping, wiring, ductwork, etc. That is not properly installed and replace to the satisfaction of the Departmental Representative at no cost.
	.12 Equipment, materials and work shall comply with the requirements of generally recognized agencies, including but not limited to CSA, ULC, CGA, NBFU, NFPA, OFC/DOL, and the requirements of Authorities Having Jurisdiction.
	.13 Be completely responsible for the acceptable condition and operation of systems and equipment components forming part of the installation or associated with it. Promptly replace defective materials, parts and equipment and repair related damage.
	.14 The drawings are intended to convey the scope of work and indicate general arrangement and approximate location of apparatus and fixtures, and indicate the general location and route to be followed by pipes and ducts. Where required installations are not shown on plans or are only shown diagrammatically, install in such a way as to conserve headroom and interfere as little as possible with free use or space through which they pass, while there adequate space is allowed for service, maintenance, repair, or replacement for all equipment.
	.15 All serviceable items, such as valves, controls, bearings, filters and similar items, must be installed is such a manner as to be accessible for service, maintenance, repair and replacement without the removal of other material or equipment, and without the need for specialized equipment such as lifts, harnesses, or other safety items. All work to be installed to allow easy equipment isolation and servicing functions while all surrounding systems continue to operate.
	.16 Refer to architectural drawings for roof and other construction details. These shall relate to roof supports, piping penetrating roofs, etc. As indicated on mechanical detail sheets.
	.17 Misinterpretation of requirements of plans or specifications shall not relieve contractor of responsibility of properly completing work to approval of the Professional Engineer.
	.18 Confirm on the site the exact location and mounting elevation of outlets and fixtures as related to existing mechanical & electrical components as well as architectural & structural details.
	.19 As work progresses and before installing piping, wiring, fixtures and equipment interfering with interior treatment and use of building, consult Departmental Representative for appropriate action before proceeding. This applies to all levels and proper grading of piping. If contractor fails to perform above checking and fails to inform Departmental Representative of such interference, contractor to bear all subsequent expense to make good the installation.
	.20 Spaces reserved for equipment noted as future or allowances made for future extension to buildings, to be left clear so that future connections can be made. Provide adequate clear space for Owner supplied equipment and connections for such equipment. Provide detailed layouts for checking and approval by Departmental Representative before commencing work.
	.21 Prepare interference and coordination drawings for all areas, wherever there is possible conflict and/or obstruction due to the positioning of mechanical equipment, piping, wiring, ductwork, or other work of this division relative to other trades.
	.22 Prepare drawings in conjunction with other trades.
	.23 Show all sleeves and openings for passage through structure, and all inserts, equipment bases, sumps, pits and supports, and relate these to suitable grid lines and elevation datum.
	.24 Submit drawings for acceptance by the Departmental Representative.
	.25 Drawings shall be to a scale sufficient to show the necessary details. Submit to the Departmental Representative for review and distribute drawings after review to trades concerned.
	.26 Prepare fully dimensioned detail drawings of shafts, pipe spaces. Show holes and sleeves, and include information pertaining to access, clearances, tappings, drains and electrical connections.
	.27 Base information used to prepare drawings on certified shop drawings.
	.28 Prepare, and submit for review, scale drawings of equipment bases, anchors and their relationship to structure, inertia slabs, floor and roof curbs, which pertain to Division 22 work and which are not shown on architectural or structural drawings.
	.29 Cutting, coring, drilling, patching and repairs to existing surfaces required as a result of the removal and/or relocation of existing equipment and piping, and/or installation of new equipment and piping to be included by mechanical in tender price. Mechanical to employ and pay appropriate sub-trade whose work is involved, for carrying out work described above.
	.30 The cutting of openings not requiring lintels or other structural support will be the responsibility of the trade requiring the opening, the opening size will be the minimum required, and that patching will be the responsibility of the trades normally engaged in working with the finishing materials required to restore the opening to the original or specified conditions.
	.31 Where openings require lintels or other structural support, or roofing work, such openings will be specified under other divisions of this specification.
	.32 Protect equipment and materials in storage, on site, during and after installation until final acceptance. Leave factory covers in place and take special precautions to prevent entry of foreign material into working parts of piping systems.
	.33 Protect equipment with polyethylene covers and crates.
	.34 Operate, drain and flush out bearings and refill with new charge of lubricant, before final acceptance.
	.35 Thoroughly clean piping, ducts and equipment of dirt, cuttings and other foreign substances. Disconnect, clean and reconnect whenever necessary for purpose of locating and removing obstructions. Repair work damaged in course of removing obstructions.
	.36 Clean exposed surfaces of mechanical equipment, piping, etc., and polish plated work.
	.37 Protect bearings and shafts during installation. Grease shafts and sheaves to prevent corrosion. Supply and install extended nipples to outside of bearing enclosures for lubrication purposes.
	.38 Remove tools, surplus, and waste material from the building site upon completion of work. Clean grease, dirt, and excess material from walls, floors, ceilings, surfaces, and fixtures for which this contractor was responsible, and leave the premises suitable for immediate use.
	.39 Verify that materials and equipment can be delivered to the place of the work and that sufficient space and access is available to permit installation thereof in locations shown on the drawings.
	.40 Check locations and inverts of service lines leaving and entering building to ensure their proper function prior to commencing work.
	.41 Verify location and elevation of existing services (water, electrical, sanitary, storm sewers, equipment, natural gas, voice and data cabling, ductwork and piping), which may affect the work of this division. Repair any damage to existing underground services caused by neglect to determine and mark out the location of such services prior to excavation work commencing.
	.42 Refer also to room finish schedules to determine finished, partially finished and unfinished areas of the building.
	.43 Visit site to determine access route for bringing equipment into the building.
	.44 Location routing and depth of sanitary sewers, water mains, natural gas, and other utilities shown on drawings are based on available information and are approximate only. Contractor and his site services subtrades shall carry out following verification procedure prior to installing the site services:  .1   Reconfirm information noted on contract drawings, by comparing with the local utility's most current records.  .2   Referring to same benchmarks used by contractor; take invert readings at nearest manholes and check for discrepancies with contract drawings.  .3   Prior to installation of piping, advise Departmental Representative of any discrepancy found during above procedure. Revised drawings or instructions will be given to contractor.  .4   Avoid damaging or displacing existing services where exact position is not known. Should any damage occur, advise Departmental Representative in writing for remedial instructions.


	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 All materials used on this project shall be new and CSA approved unless noted otherwise.


	Part 3 EXECUTION
	3.1 PAINTING, REPAIRS AND RESTORATION
	.1 Do painting in accordance with Section 09 91 23 - Interior Painting.
	.2 Prime and touch up marred finished paintwork to match original.
	.3 Restore to new condition, finishes which have been damaged.

	3.2 CLEANING
	.1 Clean interior and exterior of all systems including strainers. Vacuum interior of ductwork and air handling units.

	3.3 FIELD QUALITY CONTROL
	.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and submit report as described in PART 1 - SUBMITTALS.
	.2 Manufacturer's Field Services:
	.3 Site Tests and Inspections:

	3.4 DEMONSTRATION
	.1 Departmental Representative will use equipment and systems for test purposes prior to acceptance. Contractor to supply labour, material, and instruments required for testing.
	.2 Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems and equipment during regular work hours, prior to acceptance.
	.3 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of instruction materials.
	.4 Instruction duration time requirements as specified in appropriate sections.
	.5 Departmental Representative may record these demonstrations on video tape for future reference.
	.6 Site Tests and Inspections:

	3.5 PROTECTION
	.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with materials appropriate to system.



	220719 Plumbing Piping Insulation_0
	Part 1 GENERAL
	1.1 References
	.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.2 American Society for Testing and Materials (ASTM)
	.3 Canadian General Standards Board (CGSB)
	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.5 Manufacturer's Trade Associations
	.6 Underwriters' Laboratories of Canada (ULC)
	.7 Model National Energy Code of Canada for Buildings (MNECB).

	1.2 Definitions
	.1 For purposes of this section:
	.2 TIAC ss:

	1.3 SUBMITTALS
	.1 Submittals:  in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Samples:
	.5 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.

	1.4 QUALITY ASSURANCE
	.1 Qualifications:
	.2 Health and Safety:

	1.5 delivery, storage and handling
	.1 Packing, shipping, handling and unloading:
	.2 Storage and Protection:
	.3 Waste Management and Disposal:


	Part 2 Products
	2.1 Fire and Smoke Rating
	.1 In accordance with CAN/ULC-S102.

	2.2 Insulation
	.1 Mineral fibre specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 oC mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code A-2: Rigid moulded calcium silicate in sections and blocks, and with special shapes to suit project requirements.
	.4 TIAC Code A-3: Rigid moulded mineral fibre with factory applied vapour retarder jacket.
	.5 TIAC Code A-6: Flexible unicellular tubular elastomer.
	.6 TIAC Code C-2: Mineral fibre blanket faced with factory applied vapour retarder jacket (as scheduled in PART 3 of this section).

	2.3 Insulation Securement
	.1 Tape: Self-adhesive, aluminum, plain reinforced, 50 mm wide minimum.
	.2 Contact adhesive: Quick setting.
	.3 Canvas adhesive: Washable.
	.4 Tie wire: 1.5 mm diameter stainless steel.
	.5 Bands: Stainless steel, 19 mm wide, 0.5 mm thick.

	2.4 Cement
	.1 Thermal insulating and finishing cement:

	2.5 Vapour Retarder Lap Adhesive
	.1 Water based, fire retardant type, compatible with insulation.

	2.6 Indoor Vapour Retarder Finish
	.1 Vinyl emulsion type acrylic, compatible with insulation.

	2.7 Outdoor Vapour Retarder Finish
	.1 Vinyl emulsion type acrylic, compatible with insulation.
	.2 Reinforcing fabric: Fibrous glass, untreated 305 g/m2.

	2.8 Jackets
	.1 Polyvinyl Chloride (PVC):
	.2 Canvas:
	.3 Aluminum:

	2.9 Weatherproof Caulking FOR JACKETS Installed Outdoors
	.1 Caulking to: Section 07 92 00 - Joint Sealing.


	Part 3 Execution
	3.1 MANUFACTURE’S instructions
	.1 Compliance:  comply with manufacturer’s written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Pre- Installation Requirement
	.1 Pressure testing of piping systems and adjacent equipment to be complete, witnessed and certified.
	.2 Surfaces to be clean, dry, free from foreign material.

	3.3 Installation
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturers instructions and this specification.
	.3 Use two layers with staggered joints when required nominal wall thickness exceeds 75 mm.
	.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.5 Supports, Hangers:

	3.4 Removable, Pre-fabricated, Insulation and Enclosures
	.1 See Section 22 07 16 – Plumbing Equipment Insulation.

	3.5 Installation of Elastomeric Insulation
	.1 Insulation to remain dry. Overlaps to manufacturers instructions. Ensure tight joints.
	.2 Provide vapour retarder as recommended by manufacturer.

	3.6 Piping Insulation Schedules
	.1 Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.
	.2 TIAC Code: A-2.
	.3 TIAC Code: A-3.
	.4 TIAC Code: A-6.
	.5 TIAC Code: C-2 with  vapour retarder jacket.
	.6 Thickness of insulation to be as listed in following table.
	.7 Finishes:

	3.7 CLeaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
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	Part 1 General
	1.1 summary
	.1 Section includes:

	1.2 References
	.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)

	1.3 submittals
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.5 Instructions: submit manufacturer’s installation instructions.
	.6 Manufacturers’ Field Reports: manufacturers’ field reports specified.
	.7 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 – Closeout submittals, include:

	1.4 QUALITY ASSURANCE
	.1 Pre-Installation Meeting:
	.2 Health and Safety:

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Waste Management and Disposal:


	Part 2 Products
	2.1 Sump Pump Submersible
	.1 Schedule: refer mechanical equipment schedule on M1.1.
	.2 Capacity: 30gpm @ 20’ head each.
	.3 Construction: duplex pump, CSA approved, housing epoxy coated cast iron, nylon impeller, mechanical shaft seal, or as indicated in pump schedule.
	.4 Motor: hermetically sealed, with automatic overload protection.
	.5 Control and control panel: Indoor duplex pump control alternator and alarm system. NEMA 1, cULus listing.
	.6 Sequence of Operation:
	.7 Acceptable Product: Franklin, Barnes, Hydromatic, Liberty


	Part 3 Execution
	3.1 MANUFACTURER’S INSTRUCTIONS
	.1 Compliance: comply with manufacturer’s written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and data sheet.

	3.2 Installation
	.1 Make piping and electrical connections to pump and motor assembly and controls as indicated.
	.2 Ensure pump and motor assembly do not support piping.
	.3 Align vertical pit mounted pump assembly after mounting and securing cover plate.

	3.3 Field Quality Control
	.1 Check power supply.
	.2 Check starter protective devices.
	.3 Start-up, check for proper and safe operation.
	.4 Check settings and operation of hand-off-auto selector switch, operating, safety and limit controls, audible and visual alarms, over-temperature and other protective devices.
	.5 Adjust flow from water-cooled bearings.
	.6 Adjust impeller shaft stuffing boxes, packing glands.

	3.4 Start-up
	.1 General:

	3.5 SUMP PUMP SUBMERSIBLE
	.1 Application tolerances:
	.2 PV Procedures:
	.3 Check removeability of pumps for servicing without interfering with installation or operation of other equipment.
	.4 Verify non-clog capability and maximum size of solids, using procedures recommended by manufacturer.

	3.6 Reports
	.1 In accordance with Section 01 91 13 – General Commissioning (Cx) Requirements: supplemented as specified herein.
	.2 Include

	3.7 Training
	.1 In accordance with Section 01 91 13 – General Commissioning (Cx) Requirements supplemented as specified herein.



	221118 Domestic Water Piping Copper_0
	Part 1 GENERAL
	1.1 REFERENCES
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers International (ASME).
	.2 American National Standards Institute/National Sanitation Foundation (ANSI/NSF).
	.3 American Society for Testing and Materials International (ASTM).
	.4 American Water Works Association (AWWA).
	.5 Canadian Standards Association (CSA International).
	.6 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.7 Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS).
	.8 National Research Council (NRC)/Institute for Research in Construction.
	.9 Guidelines for Canadian Drinking Water Quality

	1.2 SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.3 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 02 62 00.01 - Hazardous Materials.
	.4 Closeout Submittals:
	.5 Grooved joint couplings and fittings to be indicated on product submittals and to be specifically identified with the applicable style or series designation.

	1.3 HEALTH AND SAFETY
	.1 Do construction occupational health and safety in accordance with Section 01 70 12 - Safety Requirements.

	1.4 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Separate for reuse and recycling and place in designated containers Steel, Metal, Plastic waste in accordance with Waste Management Plan.
	.4 Place materials defined as hazardous or toxic in designated containers.
	.5 Handle and dispose of hazardous materials in accordance with CEPA , TDGA , Regional and Municipal regulations.
	.6 Fold up metal banding, flatten and place in designated area for recycling.


	Part 2 Products
	2.1 Piping
	.1 Domestic hot and cold systems, within building, NPS2-1/2 and smaller.

	2.2 Fittings
	.1 Bronze pipe flanges and flanged fittings, Class 150 and 300: to ANSI/ASME B16.24.
	.2 Cast bronze threaded fittings, Class 125 and 250: to ANSI/ASME B16.15.
	.3 Cast copper, solder type: to ANSI/ASME B16.18.
	.4 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22.

	2.3 Joints
	.1 Bolts, nuts, hex head and washers: to ASTM A307, heavy series.
	.2 Solder: Provide lead, antimony, cadmium and zinc free solders composed of tin/copper/silver or nickel components that are acceptable to Authorities having jurisdiction.
	.3 Teflon tape: for threaded joints.
	.4 Dielectric connections between dissimilar metals: dielectric fitting to ASTM F492, complete with thermoplastic liner.

	2.4 Gate Valves
	.1 NPS2 and under, soldered:
	.2 NPS2 and under, screwed:

	2.5 Globe Valves
	.1 NPS2 and under, soldered:
	.2 NPS2 and under, screwed:

	2.6 Swing Check Valves
	.1 NPS 2 and under, soldered:
	.2 NPS2 and under, screwed:
	.3 NPS 2 and under, push-to-connect, lift-disc type:
	.4 NPS2-1/2 and over, flanged:

	2.7 Ball Valves
	.1 NPS2 and under:


	Part 3 Execution
	3.1 Installation
	.1 Install in accordance with National Plumbing Code and local authority having jurisdiction.
	.2 Install pipe work in accordance with Section 23 05 05 – Installation of Pipework and by certified journeyperson supplemented as specified herein.
	.3 Assemble piping using fittings manufactured to ANSI standards.
	.4 Install DCW piping below and away from DHW and DHWR and other hot piping so as to maintain temperature of cold water as low as possible.
	.5 Connect to fixtures and equipment in accordance with manufacturer's written instructions unless otherwise indicated.
	.6 Buried Tubing

	3.2 Valves
	.1 Isolate equipment, fixtures and branches with ball valves.
	.2 Balance recirculation system using lockshield globe valves. Mark settings and record on as-built drawings on completion.

	3.3 Pressure Tests
	.1 Conform to requirements of Section 21 05 01 - Common Work Results-Mechanical.
	.2 Test pressure: greater of 1 ½ times maximum system operating pressure or 860 kPa, in accordance with National Plumbing Code.

	3.4 Flushing and Cleaning
	.1 Flush entire system for 8 h. Ensure outlets flushed for 2 h. Let stand for 24 h, then draw one sample off longest run. Submit to testing laboratory for bacteriological testing to verify that system is clean to Provincial potable water guidelines. Let system flush for additional 2 h, then draw off another sample for testing.

	3.5 Pre-Start-up Inspections
	.1 Systems to be complete, prior to flushing, testing and start-up.
	.2 Verify that system can be completely drained.
	.3 Ensure that pressure booster systems are operating properly.
	.4 Ensure that air chambers, expansion compensators are installed properly.

	3.6 Disinfection
	.1 Flush out, disinfect and rinse system to requirements of authority having jurisdiction and approval of DCC Representative.
	.2 Coordinate with Section 33 11 16 – Site Water Utility Distribution Piping and Section 33 11 16.01 – Incoming Site Water Utility Distribution Piping.
	.3 Upon completion, provide laboratory test reports on water quality to DCC Representative.

	3.7 Start-up
	.1 Timing: Start up after:
	.2 Provide continuous supervision during start-up.
	.3 Start-up procedures:
	.4 Rectify start-up deficiencies.

	3.8 Performance Verification
	.1 Timing:
	.2 Procedures:
	.3 Reports:


	END OF SECTION

	221317 Drainage Waste and Vent Piping - Cast Iron, Copper_0
	Part 1 General
	1.1 summary
	.1 Section includes:

	1.2 References
	.1 American Iron and Steel Institute (AISI)
	.2 American Society for Testing and Materials (ASTM)
	.3 Canadian Standards Association (CSA International)

	1.3 quality assurance
	.1 Health and Safety:

	1.4 delivery storage and disposal
	.1 Waste Management and Disposal:

	1.5 Submittals:
	.1 Provide submittals in accordance with Section 01 33 00 � Submittal Procedures.
	.2 Product Data:


	Part 2 Products
	2.1 Copper Tube and Fittings
	.1 Above ground sanitary, storm and vent Type DWV to: ASTM B306.

	2.2 Cast Iron Piping and Fittings
	.1 Buried sanitary, storm and vent minimum NPS2, to: CAN/CSA-B70, with one layer of protective coating of butimous.
	.2 Above ground sanitary, storm and vent: to CAN/CSA-B70.


	Part 3 Execution
	3.1 Installation
	.1 In accordance with Section 23 05 05 – Installation of Pipework and by certified journeyperson.
	.2 Install in accordance with Canadian Plumbing Code and local authority having jurisdiction.

	3.2 Testing
	.1 Pressure test buried systems before backfilling.
	.2 Hydraulically test to verify grades and freedom from obstructions.

	3.3 Performance Verification
	.1 Cleanouts:
	.2 Test to ensure traps are fully and permanently primed.
	.3 Storm water drainage:
	.4 Ensure that fixtures are properly anchored, connected to system and effectively vented.
	.5 Affix applicable label (storm, sanitary, vent, pump discharge, etc.) c/w directional arrows every floor or 4.5 m (whichever is less).
	.6 Provide copies of test reports for Commissioning Manuals.



	224201 Plumbing Specialities and Accessories_0
	Part 1 GENERAL
	1.1 SUMMARY
	.1 Section Includes:

	1.2 References
	.1 American Society for Testing and Materials International (ASTM)
	.2 American Water Works Association (AWWA)
	.3 American National Standards Institute (ANSI)
	.4 Canadian Standards Association (CSA)
	.5 Plumbing and Drainage Institute (PDI)

	1.3 Submittals
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.5 Instructions: submit manufacturer’s installation instructions.
	.6 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 – Closeout Submittals.   Include:

	1.4 QUALITY ASSURANCE
	.1 Pre-Installation Meetings:

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Waste Management and Disposal:


	Part 2 Products
	2.1 Floor Drains
	.1 FD-1: Existing to remain.

	2.2 Cleanouts
	.1 Cleanout plugs: heavy cast iron male ferrule with brass screws and threaded brass or bronze plug. Sealing-caulked lead seat or neoprene gasket.
	.2 Access covers:

	VACUUM BREAKERS
	.3 To CSA-B64 Series.
	.4 Atmospheric vacuum breaker (inlet to domestic hot water tanks):
	.5 Hose connection vacuum breaker:


	Part 3 Execution
	3.1 MANUFACTURER’S INSTRUCTIONS
	.1 Compliance: Comply with manufacturer’s written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and data sheet.

	3.2 Installation
	.1 Install in accordance with National Plumbing Code, and local authority having jurisdiction.
	.2 Install in accordance with manufacturer's instructions and as specified.

	3.3 Cleanouts
	.1 In addition to those required by code, and as indicated, install at base of soil and waste stacks, and rainwater leaders.
	.2 Bring cleanouts to wall or finished floor unless serviceable from below floor.
	.3 Building drain cleanout and stack base cleanouts: line size to maximum NPS4.

	3.4 Trap SealS
	.1 Install for floor drains and elsewhere, as indicated.

	3.5 Start-up AND COMMISSIONING
	.1 General:
	.2 Timing: Start-up only after:
	.3 Provide continuous supervision during start-up.

	3.6 Testing and Adjusting
	.1 General:
	.2 Timing:
	.3 Application tolerances:
	.4 Adjustments:
	.5 Floor drains:
	.6 Vacuum breakers, backflow preventers, backwater valves:
	.7 Access doors:
	.8 Cleanouts:
	.9 Commissioning Reports:
	.10 Training:



	224203 Commercial Washroom Fixtures_0
	Part 1 General
	1.1 summary
	.1 Section includes:
	.2 Products installed but not supplied under this section as indicated elsewhere in the contract:

	1.2 References
	.1 American National Standards Institute (ANSI)
	.2 American National Standards Institute/national Sanitation Foundation (ANSI/NSF)
	.3 Canadian Standards Association (CSA)

	1.3 submittals
	.1 Submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Product Data:  Submit WHMIS MSDS – Material Safety Data Sheets in accordance with Section 02 62 00.01 – Hazardous Materials.
	.3 Submit shop drawings and product data in accordance with Section 01 33 00 – Submittal Procedures.
	.4 Indicate fixtures and trim:
	.5 Closeout Submittals:

	1.4 Quality Assurance
	.1 Health and Safety:

	1.5 delivery storage and disposal
	.1 Waste Management and Disposal:

	1.6 Acceptable Product

	Part 2 Products
	2.1 Manufactured Units
	.1 Fixtures: manufacture in accordance with CAN/CSA-B45 series.
	.2 Trim, fittings: manufacture in accordance with CAN/CSA-B125.
	.3 Exposed plumbing brass to be chrome plated.
	.4 Number, locations: Architectural drawings to govern.
	.5 Fixtures to be product of one manufacturer and of same type.
	.6 Trim to be product of one manufacturer and of same type.

	2.2 Water closets:
	2.3 ELECTRONIC WATER CLOSET FLUSH VALVES:
	2.4 WATER CLOSET SEATS.
	2.5 URINALS:
	2.6 URINAL ELECTRONIC FLUSH VALVES:
	2.7 Fixture piping
	2.8 carriers.

	Part 3 Execution
	3.1 Installation
	.1 Mounting heights:

	3.2 Adjusting
	.1 Conform to water conservation requirements specified this section.



	224216 Commercial Sinks_0
	Part 1 General
	1.1 SUMMARY
	.1 Section includes:
	.2 Products installed but not supplied under this section as indicated elsewhere in the contract:

	1.2 References
	.1 Canadian Standards Association (CSA)

	1.3 SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Product Data: submit WHMIS MSDS – Material Safety Data Sheets in accordance with Section 02 62 00.01 – Hazardous Materials.
	.3 Closeout Submittals:

	1.4 QUALITY ASSURANCE
	.1 Health and Safety:

	1.5 DELIVERY STORAGE AND DISPOSAL
	.1 Waste Management and Disposal:

	1.6 aCCEPTABLE PRODUCT
	.1 Fixtures:
	.2 Trim:


	Part 2 Products
	2.1 Manufactured Units
	.1 Fixtures: manufacture in accordance with CAN/CSA-B45 series.
	.2 Trim, fittings: manufacture in accordance with CAN/CSA-B125.
	.3 Exposed plumbing brass to be chrome plated.
	.4 Number, locations: Architectural drawings to govern.
	.5 Fixtures in any one location to be product of one manufacturer and of same type.
	.6 Trim in any one location to be product of one manufacturer and of same type.

	2.2 Stainless steel counter-top sinks
	.1 L-1: single compartment, non-ledge back.

	2.3 Fixture piping
	2.4 Chair carriers

	Part 3 Execution
	3.1 Installation
	.1 Mounting heights:

	3.2 Adjusting
	.1 Conform to water conservation requirements specified this section.
	.2 Do adjustments prior to pre-commissioning.
	.3 Adjustments.
	.4 Checks.
	.5 Thermostatic controls.
	.6 Report verification checks in Commissioning Manual.




	23 merged
	230500 Common Work Results for HVAC_0
	Part 1 General
	1.1 references
	.1 Abbreviations and Acronyms:

	1.2 submittals
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop drawings; submit drawings stamped and signed for approval by the Consultant.
	.3 Shop drawings to show:
	.4 Shop drawings and product data accompanied by:
	.5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: use MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph number.
	.6 Closeout Submittals:

	1.3 QUALITY ASSURANCE
	.1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control.
	.2 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 70 12 Safety Requirements.

	1.4 MAINTENANCE
	.1 Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows:
	.2 Provide one set of special tools required to service equipment as recommended by manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.
	.3 Furnish one commercial quality grease gun, grease and adapters to suit different types of grease and grease fittings.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Waste Management and Disposal:

	1.6 SCOPE OF WORK
	.1 Include in mechanical section, provision of labour, new materials, tools, transportation, services and facilities for a complete mechanical installation. The installation shall be left complete in all respects and ready for operation. Final installation shall be to the complete satisfaction of the responsible professional engineer.
	.2 The successful mechanical contractor shall be responsible for all sub-trades providing services to complete this project.
	.3 New Construction:

	1.7 GENERAL REQUIREMENTS
	.1 All drawings and all sections of the specifications apply to and form an integral part of this section.
	.2 Provide fully operational mechanical systems in complete accordance with applicable codes and bylaws.
	.3 Contract documents of this section are diagrammatic and approximate to scale. Do not scale from the drawings, for dimensions refer to architectural and structural drawings. The drawings and specifications establish scope for material and installation quality and are not detailed installation instructions. Follow manufacturers' recommendations for installation supplemented by contract documents, unless otherwise specified by the Departmental Representative.
	.4 Drawings and specifications are complementary each to the other, what is called for by one shall be binding as if called for by both.
	.5 Specification sections are not provided to define trade work scope. Trade work scope is the responsibility of the contractor responsible for this project and covering the entire scope of work included in this project is the responsibility of the contractor.
	.6 Should any discrepancy appear between the drawings and specifications, which leave the contractor in doubt as to the true intent and meaning of the plans, and specifications, the contractor shall obtain a ruling from the Departmental Representative. If this is not done it will be assumed that the most appropriate alternative has been allotted for. For any ruling to become binding, the Departmental Representative must issue the new direction in a published form.
	.7 Examine all contract documents, including all drawings, specifications and work of other trades to ensure that work is co-ordinated and satisfactorily carried out without changes to the building or contract value.
	.8 The drawings for mechanical work are performance drawings. They are generally diagrammatic and are not to scale unless detailed otherwise. They establish scope, material and installation quality and are not detailed installation instructions showing every offset, fitting, valve or every difficulty encountered during execution of work and will not be used as an excuse for deficiencies or omissions.
	.9 In addition to all of the requirements in the contract documents, include recommended installation details and procedures for equipment as found in manufacturers' technical data.
	.10 As work progresses and before installing piping, ductwork, fixtures or equipment interfering with interior treatment and use of building, contact Departmental Representative for comment. If the contractor fails to perform above checking and fails to inform Departmental Representative of such interference, the contractor to bear all subsequent expense to make good the installation.
	.11 Install piping, ductwork, etc., generally in the locations and routes shown on the drawings, close to the building structure to minimize furring and interference with other services or free space. Remove piping, wiring, ductwork, etc. That is not properly installed and replace to the satisfaction of the Departmental Representative at no cost to the Owner.
	.12 Equipment, materials and work shall comply with the requirements of generally recognized agencies, including but not limited to CSA, ULC, CGA, NBFU, NFPA, TSSA, and the requirements of Authorities Having Jurisdiction.
	.13 Be completely responsible for the acceptable condition and operation of systems and equipment components forming part of the installation or associated with it. Promptly replace defective materials, parts and equipment and repair related damage.
	.14 The drawings are intended to convey the scope of work and indicate general arrangement and approximate location of apparatus and fixtures, and indicate the general location and route to be followed by pipes and ducts. Where required installations are not shown on plans or are only shown diagrammatically, install in such a way as to conserve headroom and interfere as little as possible with free use or space through which they pass, while there adequate space is allowed for service, maintenance, repair, or replacement for all equipment.
	.15 All serviceable items, such as valves, controls, bearings, filters and similar items, must be installed is such a manner as to be accessible for service, maintenance, repair and replacement without the removal of other material or equipment, and without the need for specialized equipment such as lifts, harnesses, or other safety items. All work to be installed to allow easy equipment isolation and servicing functions while all surrounding systems continue to operate.
	.16 Refer to architectural drawings for roof and other construction details. These shall relate to roof supports, piping penetrating roofs, etc. As indicated on mechanical detail sheets.
	.17 Misinterpretation of requirements of plans or specifications shall not relieve contractor of responsibility of properly completing work to approval of Departmental Representative.
	.18 Confirm on the site the exact location and mounting elevation of outlets and fixtures as related to existing mechanical & electrical components as well as architectural & structural details.
	.19 As work progresses and before installing piping, ductwork, wiring, fixtures and equipment interfering with interior treatment and use of building, consult Departmental Representative for appropriate action before proceeding. This applies to all levels and proper grading of piping. If contractor fails to perform above checking and fails to inform Departmental Representative of such interference, contractor to bear all subsequent expense to make good the installation.
	.20 Spaces reserved for equipment noted as future or allowances made for future extension to buildings, to be left clear so that future connections can be made. Provide adequate clear space for Owner supplied equipment and connections for such equipment. Provide detailed layouts for checking and approval by Departmental Representative before commencing work.
	.21 Install ceiling mounted or exposed components (e.g. Diffusers, sprinkler heads, grilles) in accordance with reflected ceiling drawings or floor plans.
	.22 Prepare interference and coordination drawings for all areas, wherever there is possible conflict and/or obstruction due to the positioning of mechanical equipment, piping, wiring, ductwork, or other work of this division relative to other trades.
	.23 Prepare drawings in conjunction with other trades.
	.24 Show all sleeves and openings for passage through structure, and all inserts, equipment bases, sumps, pits and supports, and relate these to suitable grid lines and elevation datum.
	.25 Submit drawings for acceptance by the Departmental Representative.
	.26 Drawings shall be to a scale sufficient to show the necessary details. Submit to the Departmental Representative for review and distribute drawings after review to trades concerned.
	.27 Prepare fully dimensioned detail drawings of shafts, duct spaces, pipe spaces and tunnels. Show holes and sleeves, and include information pertaining to access, clearances, tappings, drains and electrical connections.
	.28 Base information used to prepare drawings on certified shop drawings.
	.29 Prepare, and submit for review, scale drawings of equipment bases, anchors and their relationship to structure, inertia slabs, floor and roof curbs, which pertain to Division 21, 22, 23, 25 work and which are not shown on architectural or structural drawings.
	.30 Cutting, coring, drilling, patching and repairs to existing surfaces required as a result of the removal and/or relocation of existing equipment and piping, and/or installation of new equipment and piping to be included by mechanical in tender price. Mechanical to employ and pay appropriate sub-trade whose work is involved, for carrying out work described above.
	.31 The cutting of openings not requiring lintels or other structural support will be the responsibility of the trade requiring the opening, the opening size will be the minimum required, and that patching will be the responsibility of the trades normally engaged in working with the finishing materials required to restore the opening to the original or specified conditions.
	.32 Where openings require lintels or other structural support, or roofing work, such openings will be specified under other divisions of this specification.
	.33 Protect equipment and materials in storage, on site, during and after installation until final acceptance. Leave factory covers in place and take special precautions to prevent entry of foreign material into working parts of piping and duct systems.
	.34 Protect equipment with polyethylene covers and crates.
	.35 Operate, drain and flush out bearings and refill with new charge of lubricant, before final acceptance.
	.36 Thoroughly clean piping, ducts and equipment of dirt, cuttings and other foreign substances. Disconnect, clean and reconnect whenever necessary for purpose of locating and removing obstructions. Repair work damaged in course of removing obstructions.
	.37 Vacuum clean and remove debris from the inside of air handling systems, fans, heat pumps, ducts, coils, terminal units, etc.
	.38 Clean exposed surfaces of mechanical equipment, ductwork, piping, etc., and polish plated work.
	.39 Comb all bent fins to proper configuration on all coils in ductwork, fan coil units, entrance heaters, condensing units, and other heating and cooling equipment.
	.40 Protect bearings and shafts during installation. Grease shafts and sheaves to prevent corrosion. Supply and install extended nipples to outside of bearing enclosures for lubrication purposes.
	.41 Remove tools, surplus, and waste material from the building site upon completion of work. Clean grease, dirt, and excess material from walls, floors, ceilings, surfaces, and fixtures for which this contractor was responsible, and leave the premises suitable for immediate use.
	.42 Verify that materials and equipment can be delivered to the place of the work and that sufficient space and access is available to permit installation thereof in locations shown on the drawings.
	.43 Check locations and inverts of service lines leaving and entering building to ensure their proper function prior to commencing work.
	.44 Verify location and elevation of existing services (water, electrical, sanitary, storm sewers, equipment, natural gas, voice and data cabling, ductwork and piping), which may affect the work of this division. Repair any damage to existing underground services caused by neglect to determine and mark out the location of such services prior to excavation work commencing.
	.45 Refer also to room finish schedules to determine finished, partially finished and unfinished areas of the building.
	.46 Visit site to determine access route for bringing equipment into the building.
	.47 Location routing and depth of sanitary sewers, water mains, natural gas, and other utilities shown on drawings are based on available information and are approximate only. Contractor and his site services subtrades shall carry out following verification procedure prior to installing the site services:  .1   Reconfirm information noted on contract drawings, by comparing with the local utility's most current records.  .2   Referring to same benchmarks used by contractor; take invert readings at nearest manholes and check for discrepancies with contract drawings.  .3   Prior to installation of piping, advise Departmental Representative of any discrepancy found during above procedure. Revised drawings or instructions will be given to contractor.  .4   Avoid damaging or displacing existing services where exact position is not known. Should any damage occur, advise Departmental Representative in writing for remedial instructions.
	.48 Permanent HVAC systems and/or equipment shall not be used during construction period.

	1.8 Substantial Completion inspection
	.1 Advise Departmental Representative seven (7) days prior to the date inspection is desired. All systems to be fully operational and any deficiencies should be noted to the Contract Administrator.
	.2 All deficiencies shall be completed within a timely manner after substantial completion and a letter submitted to Departmental Representative within that time advising that the work is complete with comments on work done.
	.3 The following shall be an outline checklist of the minimum requirements to be met by the contractor prior to the Departmental Representative Substantial Performance by the contractor.


	Part 2 PRODUCTS
	2.1 Materials and Equipment APPROVALS
	.1 The price submitted for this contract shall be based on the use of materials and equipment as specified or as contained within the Acceptable Manufacturers List.
	.2 Requests for approval for tendering purposes of equivalent materials or equipment shall not be permitted.
	.3 Equipment approved as equivalents in the specifications shall, in every respect, operate as intended, meet the space, capacity, and noise requirements outlined.
	.4 The Contractor shall be fully responsible for any additional work or materials required by the trades or other Contractors to accommodate use of other than specified materials or equipment. Extras / changes / variations will not be approved to cover such work.

	2.2 Pipe Sleeves
	.1 Pipe sleeves shall be provided for piping passing through walls and floors.  Minimum 0.61 mm (24 ga) galvanized sheet metal.  Sleeves shall extend 25 mm (1 in) on either side of the wall.
	.2 In mechanical rooms, service rooms, and in all wet areas, 100mm high concrete curbs shall be provided for all group piping penetrations.
	.3 Pipe sleeves not permitted at fire rated partitions.

	2.3 VERTICAL duct penetrations
	.1 In mechanical rooms, service rooms, and in all wet areas, 100mm high concrete curbs shall be provided for all vertical duct riser penetrations.

	2.4 Fire-Stopping
	.1 Refer to Specification Section 07 84 00 – Firestopping.

	2.5 Electrical Motors
	.1 Supply mechanical equipment complete with electrical motors.
	.2 Provide motors designed, manufactured, and tested in accordance with the latest edition of the following codes and standards:  NEMA, EEMAC, CSA, CEC Part 1, IEEE and ANSI.  All motors to be CSA labelled.  All motors to be approved for use in the designated area classification by the Provincial Electrical Protection Branch.  All motors intended for use with a variable speed drill (variance frequency drill) shall be inverter only rated.
	.3 Unless specified otherwise, provide motors designed for full voltage starting, EEMAC Design B.  Motors driving high torque or high inertia loads may be EEMAC Design C or D.
	.4 Provide motors rated for continuous duty with 1.15 service factor unless specified otherwise in the driven equipment specifications.  Provide all motors with thermal overload protection.
	.5 Motors less than ½ hp shall be 120 V, 60 Hz, 1 phase.  Motors ½ hp and larger shall be 3 phase at the indicated voltage.  Coordinate with electrical prior to ordering.
	.6 All motors shall be 1800 rpm unless indicated otherwise.
	.7 Provide motors with grease or oil lubricated anti-friction type ball or roller bearings.
	.8 Provide motors designed with Class B insulation; Class F insulation for totally enclosed motors.
	.9 Refer to electrical specifications, Division 16, for voltage, frequency, and phase data.  This shall take precedence over any reference in Division 15.
	.10 Where motor power is stated in watts or kilowatts, nominal motor horsepower multiplied by 746 or 0.746 respectively, has been used as the conversion factor.
	.11 The NEMA Premium™ efficiency electric motor program scope is single-speed, polyphase, 1-500 horsepower, 2, 4, and 6 pole, squirrel cage induction motors, NEMA Design A or B, continuous rated. Products must meet or exceed the nominal energy efficiency levels contained in NEMA Standards Publication MG 1.
	.12 Motors 50 hp or above shall include a soft starter.

	2.6 Access Doors
	.1 Provide access doors for maintenance or adjustment purposes for all mechanical system components including:
	.2 Steel frame access panel with stainless steel piano-type hinge, channel reinforced steel door panel, three "Symmons" fasteners per door.  Door panel recessed to receive ceiling or wall material to give finished appearance showing only hinge and fasteners.  Provide acoustic gasket between door panel perimeter and steel frame.  Rated access doors shall be UL-listed.
	.3 Mark removable ceiling tiles used for access with colour coded dots.
	.4 Sizes to be 200 mm x 200 mm (8 in x 8 in) for cleanout, 300 mm x 300 mm (12 in x 12 in) for hand and 600 mm x 600 mm (24 in x 24 in) for body access minimum.
	.5 Provide ULC-listed fire rated access doors installed in rated wall and ceilings.  Refer to architectural drawings for ratings.


	Part 3 EXECUTION
	3.1 PAINTING, REPAIRS AND RESTORATION
	.1 Do painting in accordance with Section 09 91 23 - Interior Painting.
	.2 Prime and touch up marred finished paintwork to match original.
	.3 Restore to new condition, finishes which have been damaged.

	3.2 CLEANING
	.1 Clean interior and exterior of all systems including strainers. Protect open ends of ducts, diffusers, grilles and registers during construction to prevent ingress of dust and dirt into interior of ducts. If dust or dirt is detected prior to startup, vacuum interior of all ducts and air handling units. Prior to vacuuming use video camera to record condition of ductwork. Also use video camera to record condition of ducts after cleaning.

	3.3 FIELD QUALITY CONTROL
	.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and submit report as described in PART 1 - SUBMITTALS.
	.2 Manufacturer's Field Services:
	.3 Site Tests and Inspections:

	3.4 DEMONSTRATION
	.1 Departmental Representative will use equipment and systems for test purposes prior to acceptance. Contractor to supply labour, material, and instruments required for testing.
	.2 Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems and equipment during regular work hours, prior to acceptance.
	.3 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of instruction materials.
	.4 Instruction duration time requirements as specified in appropriate sections.
	.5 Departmental Representative may record these demonstrations on video tape for future reference.

	3.5 PROTECTION
	.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with materials appropriate to system

	3.6 Fire stopping
	.1 It is the intent to have the general contractor be responsible for all of the fire-stopping of all openings in all fire separations and rated enclosures. This work shall be performed by a specialist fire-stopping subtrade.
	.2 All Fire-stopping locations must have a permanently fixed label within 12” (300mm) of the fire-stop denoting the Fire-stop material (brand) plus the ULC detail reference that the specific fire-stop has been constructed to.  The project maintenance manual must contain a complete listing of fire-stop materials along with the ULC details and references for each type of fire-stop used on the project.
	.3 Fire-stop all pipe, duct, conduit and wire penetrations through floors and walls, designated as fire and/or smoke separations. The contractor is required to coordinate with the architectural drawings to contractual rated wall types and installation details.
	.4 Fire-stopping materials to meet ULC CAN 2S115.  Acceptable Materials: Tremco, National Firestop, Hilti, 3M.
	.5 Preparation of surfaces and installation of fire-stopping materials shall be carried out as per manufacturer's instructions.
	.6 Provide permanent fixed labels at all fire-stopped penetrations, denoting ULC detail, and Fire-stop brand/material.  Labels shall be fixed to pipe, duct or on wall beside penetration.



	230501 Use of HVAC Systems During Construction_0
	Part 1 General
	1.1 SUMMARY
	.1 Use of HVAC systems during construction.

	1.2 Use of Systems
	.1 Use of new permanent heating and/or ventilating systems for supplying temporary heat and ventilation is not permitted.


	Part 2 Products (NOT used)
	Part 3 Execution (NOT used)

	230513 Common Motor Requirements for HVAC Equipment_0
	Part 1 General
	1.1 summary
	.1 Section Includes:

	1.2 References
	.1 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)
	.2 Model National Enervy Code for Buildings (MNECB).
	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.4 National Electrical Manufacturers Association (NEMA).

	1.3 submittals
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:

	1.4 quality assurance
	.1 Regulatory Requirements: work to be performed in compliance with Canadian Environmental Protection Act (CEPA), Canadian Environmental Assessment Agency (CEAA), Transportation of Dangerous Goods Act (TDGA) and applicable Provincial regulations.
	.2 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 70 12 - Safety Requirements.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.2 Waste Management and Disposal:


	Part 2 Products
	2.1 General
	.1 Motors to be premium efficiency, in accordance with local hydro company standards and the requirements of ASHRAE 90.1.

	2.2 Motors
	.1 Provide motors for mechanical equipment as specified.
	.2 Motors under  1/2 HP : speed as indicated, continuous duty, built-in overload protection, resilient mount, single phase, 120 V, unless otherwise specified or indicated.
	.3 Motors 1/2 HP and larger: NEMA, Class B, squirrel cage induction, premium efficiency, speed as indicated, continuous duty, enclosure as indicated, ball bearing, maximum temperature rise 40 oC, 3 phase, 575 V, unless otherwise indicated.

	2.3 Temporary Motors
	.1 If delivery of specified motor will delay completion or commissioning work, install motor approved by Departmental Representative for temporary use. Work will only be accepted when specified motor is installed.

	2.4 Belt Drives
	.1 Fit reinforced belts in sheave matched to drive. Multiple belts to be matched sets.
	.2 Use cast iron or steel sheaves secured to shafts with removable keys unless otherwise specified.
	.3 For motors under 7.5kw (10 HP) : standard adjustable pitch drive sheaves, having plus or minus 10% range. Use mid-position of range for specified r/min.
	.4 Correct size of sheave to be determined during commissioning.
	.5 Minimum drive rating: 1.5 times nameplate rating on motor. Keep overhung loads within manufacturer's design requirements on prime mover shafts.
	.6 Motor slide rail adjustment plates to allow for centre line adjustment.
	.7 Supply one set of spare belts for each set installed in accordance with Section 01 78 00 – Closeout Submittals.

	2.5 Drive Guards
	.1 Provide guards for unprotected drives.
	.2 Guards for belt drives;
	.3 Provide means to permit lubrication and use of test instruments with guards in place.
	.4 Install belt guards to allow movement of motors for adjusting belt tension.
	.5 Guard for flexible coupling:
	.6 Unprotected fan inlets or outlets:


	Part 3 Execution
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 INSTALLATION
	.1 Fasten securely in place.
	.2 Make removable for servicing, easily returned into, and positively in position.

	3.3 FIELD QUALITY CONTROL
	.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and submit report as described in PART 1 - SUBMITTALS.
	.2 Manufacturer's Field Services:

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



	230523.01 Valves - Bronze_0
	Part 1 General
	1.1 Summary
	.1 Section Includes:

	1.2 References
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
	.2 American Society for Testing and Materials (ASTM)
	.3 Canadian Standards Association (CSA)
	.4 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).

	1.3 Submittals
	.1 Submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Product Data:  submit WHMIS MSDS – Material Safety Data Sheets in accordance with Section 02 62 00.01 – Hazardous Materials.
	.3 Closeout Submittals

	1.4 Quality Assurance
	.1 Health and Safety
	.2 All grooved joint couplings, fittings, valves, and specialties to be the products of a single manufacturer. Grooving tools to be of the same manufacturer as the grooved components.

	1.5 Delivery, Storage and Disposal
	.1 Waste Management and Disposal

	1.6 Maintenance
	.1 Extra Materials


	Part 2 Products
	2.1 materials
	.1 Except for specialty valves, to be single manufacturer.
	.2 All products to have Canadian registration numbers (CRN).
	.3 End Connections
	.4 Lockshield Keys

	2.2 Gate Valves
	.1 Requirements common to all gate valves, unless specified otherwise:
	.2 NPS 2 and under, non-rising stem, solid wedge disc, Class 125:
	.3 NPS 2 and under, non-rising stem, solid wedge disc, Class 150:
	.4 NPS 2 and under, rising stem, split wedge disc, Class 125:
	.5 NPS 2 and under, rising stem, solid wedge disc, Class 125:
	.6 NPS 2 and under, rising stem, solid wedge disc, Class 150:

	2.3 Globe Valves
	.1 Requirements common to all globe valves, unless specified otherwise:
	.2 NPS 2 and under, composition disc, Class125:
	.3 NPS 2 and under, composition disc, Class 150:
	.4 NPS 2 and under, plug disc, Class 150, screwed ends:
	.5 Angle valve, NPS 2 and under, composition disc, Class 150:

	2.4 Check Valves
	.1 Requirements common to all check valves, unless specified otherwise:
	.2 NPS 2 and under, swing type, bronze disc, Class 125:
	.3 NPS 2 and under, swing type, bronze disc:
	.4 NPS 2 and under, swing type, composition disc, Class 200:
	.5 NPS 2 and under, horizontal lift type, composition disc, Class150:
	.6 NPS 2 and under, vertical lift type, bronze disc, Class 125:
	.7 NPS 2 and under, vertical or horizontal, lift type, 1380 kPa CWP.

	2.5 Silent Check Valves
	.1 NPS 2 and under:

	2.6 Ball Valves
	.1 NPS 2 and under:

	2.7 Acceptable Product
	.1 Acceptable Product: Crane, Newman Hattersley, Kitz, Red White, Nibco, Victaulic.


	Part 3 Execution
	3.1 Installation
	.1 Install rising stem valves in upright position with stem above horizontal.
	.2 Remove internal parts before soldering.
	.3 Adjoining tube, couplings, and fittings with grooved joint valves shall be copper-tube dimensioned. Flaring tube or fitting ends to accommodate IPS sized valves is not permitted.
	.4 Install valves with unions at each piece of equipment arranged to allow servicing, maintenance, and equipment removal.

	3.2 Commissioning
	.1 As part of commissioning activities, develop schedule of valves and record thereon identifier, location, service, purchase order number and date, manufacturer, identification data specified above.



	230529 Hangers and Supports for HVAC Piping and Equipment_0
	Part 1 General
	1.1 Summary
	.1 Section includes:

	1.2 References
	.1 American National Standards Institute/ American Society of Mechanical Engineers (ANSI/ASME)
	.2 American Society for Testing and Materials (ASTM)
	.3 Factory Mutual (FM)
	.4 Health Canada / Workplace Hazardous Materials Information System (WHMIS).
	.5 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)
	.6 Underwriter's Laboratories of Canada (ULC)

	1.3 system description
	.1 Design Requirements
	.2 Performance Requirements

	1.4 SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop drawings: submit drawings stamped and signed for approval by Departmental Representative.
	.3 Submit shop drawings and product data for following items:
	.4 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.5 Closeout Submittals:

	1.5 QUALITY ASSURANCE
	.1 Health and Safety:

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.2 Waste Management and Disposal:


	Part 2 Products
	2.1 General
	.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS SP-58 and SP-89.
	.2 Use components for intended design purpose only. Do not use for rigging or erection purposes.

	2.2 Pipe Hangers
	.1 Finishes:
	.2 Upper attachment structural: Suspension from lower flange of I-Beam.
	.3 Upper attachment structural: Suspension from upper flange of I-Beam.
	.4 Upper attachment to concrete.
	.5 Shop and field-fabricated assemblies.
	.6 Hanger rods: threaded rod material to MSS SP-58.
	.7 Pipe attachments: material to MSS SP-58.
	.8 Adjustable clevis: material to MSS SP-69, UL listed FM approved, where required clevis bolt with nipple spacer and vertical adjustment nuts above and below clevis.
	.9 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP-69.
	.10 U-bolts: carbon steel to MSS SP-69 with 2 nuts at each end to ASTM A563.
	.11 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP-69.

	2.3 Riser Clamps
	.1 Steel or cast iron pipe: galvanized black carbon steel to MSS SP-58, type 42, UL listed FM approved where required.
	.2 Copper pipe: carbon steel copper plated to MSS SP-58, type 42.
	.3 Bolts: to ASTM A307.
	.4 Nuts: to ASTM A563.

	2.4 Insulation Protection Shields
	.1 Insulated cold piping:
	.2 Insulated hot piping:

	2.5 Constant Support Spring Hangers
	.1 Springs: alloy steel to ASTM A125, shot peened, magnetic particle inspected, with +/-5% spring rate tolerance, tested for free height, spring rate, loaded height and provided with Certified Mill Test Report(CMTR).
	.2 Load adjustability: 10 % minimum adjustability each side of calibrated load. Adjustment without special tools. Adjustments not to affect travel capabilities.
	.3 Provide upper and lower factory set travel stops.
	.4 Provide load adjustment scale for field adjustments.
	.5 Total travel to be actual travel + 20%. Difference between total travel and actual travel 25 mm minimum.
	.6 Individually calibrated scales on each side of support calibrated prior to shipment, complete with calibration record.

	2.6 Variable Support Spring Hangers
	.1 Vertical movement: 13 mm minimum, 50 mm maximum, use single spring pre-compressed variable spring hangers.
	.2 Vertical movement greater than 50 mm: use double spring pre-compressed variable spring hanger with 2 springs in series in single casing.
	.3 Variable spring hanger to be complete with factory calibrated travel stops. Provide certificate of calibration for each hanger.
	.4 Steel alloy springs: to ASTM A125, shot peened, magnetic particle inspected, with +/-5 % spring rate tolerance, tested for free height, spring rate, loaded height and provided with CMTR.

	2.7 Equipment Supports
	.1 Fabricate equipment supports not provided by equipment manufacturer from structural grade steel meeting requirements of Section 05 12 23 - Structural Steel for Buildings. Submit calculations with shop drawings.

	2.8 Equipment Anchor Bolts and Templates
	.1 Provide templates to ensure accurate location of anchor bolts.

	2.9 House-keeping Pads
	.1 For base-mounted equipment: Concrete, at least 100 mm high, 50 mm larger all around than equipment, and with chamfered edges.
	.2 Concrete: to Section 03 30 00 - Cast-in-place Concrete by Division 3.

	2.10 Other Equipment Supports
	.1 From structural grade steel meeting requirements of Section 05 12 23 - Structural Steel for Buildings.
	.2 Submit structural calculations with shop drawings.


	Part 3 Execution
	3.1 manufacturer’s instructions
	.1 Compliance:  comply with manufacturer’s written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Installation
	.1 Install in accordance with:
	.2 Vibration Control Devices:
	.3 Clamps on riser piping:
	.4 Clevis plates:
	.5 Provide supplementary structural steelwork where structural bearings do not exist or where concrete inserts are not in correct locations.
	.6 Use approved constant support type hangers where:
	.7 Use variable support spring hangers where:

	3.3 Hanger Spacing
	.1 Plumbing piping: most stringent requirements of Canadian Plumbing Code
	.2 Fire protection: to applicable fire code.
	.3 Gas and fuel oil piping: up to NPS 1/2: every 1.8 m.
	.4 Copper piping: up to NPS 1/2: every 1.5 m.
	.5 Within 300 mm of each elbow.
	.6 Pipework greater than NPS 12: to MSS SP69.

	3.4 Hanger Installation
	.1 Install hanger so that rod is vertical under operating conditions.
	.2 Adjust hangers to equalize load.
	.3 Support from structural members. Where structural bearing does not exist or inserts are not in suitable locations, provide supplementary structural steel members, comprised of angel iron or c-channel.

	3.5 Horizontal Movement
	.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot position not to exceed 4 degrees from vertical.
	.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so that rod hanger is vertical in the hot position.

	3.6 Final Adjustment
	.1 Adjust hangers and supports:
	.2 Adjustable clevis:
	.3 C-clamps:
	.4 Beam clamps:



	230553.01 Mechanical Identification_0
	Part 1 General
	1.1 summary
	.1 Section Includes:

	1.2 References
	.1 Canadian Gas Association (CGA)
	.2 Canadian General Standards Board (CGSB)
	.3 National Fire Protection Association (NFPA)

	1.3 submittals
	.1 Product Data:

	1.4 Quality assurance
	.1 Quality assurance submittals:  submit following in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Health and Safety:

	1.5 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.2 Waste Management and Disposal:


	Part 2 Products
	2.1 Manufacturer's Equipment Nameplates
	.1 Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by manufacturer.
	.2 Lettering and numbers to be raised or recessed.
	.3 Information to include, as appropriate:

	2.2 System Nameplates
	.1 Colours:
	.2 Construction:
	.3 Sizes:
	.4 Locations:

	2.3 Existing Identification Systems
	.1 Apply existing identification system to new work.
	.2 Where existing identification system does not cover for new work, use identification system specified this section.
	.3 Before starting work, obtain written approval of identification system from Departmental Representative.

	2.4 Piping Systems Governed by Codes
	.1 Identification:

	2.5 Identification of Piping Systems
	.1 Identify contents by background colour marking, pictogram (as necessary), legend; direction of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise.
	.2 Pictograms:
	.3 Legend:
	.4 Arrows showing direction of flow:
	.5 Extent of background colour marking:
	.6 Materials for background colour marking, legend, arrows:
	.7 Colours and Legends:

	2.6 Identification DUCTWORK systems
	.1 50 mm high stencilled letters and directional arrows 150 mm long x 50 mm  high.
	.2 Colours: Black, or co-ordinated with base colour to ensure strong contrast.
	.3 Identify system : e.g. Supply AHU-1,Exhaust F-7.

	2.7 Valves, Controllers
	.1 Brass tags 12 mm diameter with stamped identification data filled with black paint.
	.2 Include flow diagrams for each system, of approved size, showing charts and schedules with identification of each tagged item, valve type, service, function, normal position, location of tagged item.

	2.8 Controls Components Identification
	.1 Identify all systems, equipment, components, controls, sensors with system nameplates specified in section 25 05 54 – EMCS:  Identification.  If no EMCS included in project, identification as per this section.
	.2 Inscriptions to include function and (where appropriate) fail-safe position, component ID name.

	2.9 Language
	.1 Identification to be in English.


	Part 3 Execution
	3.1 manufacturer’s instructions
	.1 Compliance:  comply with manufacturer’s written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Timing
	.1 Provide identification only after all painting specified in Section 09 91 23 - Interior Painting has been completed.

	3.3 Installation
	.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.
	.2 Provide ULC and/or CSA registration plates as required by respective agency.

	3.4 Nameplates
	.1 Locations:
	.2 Standoffs:
	.3 Protection

	3.5 Location of Identification on Piping and Ductwork Systems
	.1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: At not more than 17 m intervals and more frequently if required to ensure that at least one is visible from any one viewpoint in operating areas and walking aisles.
	.2 Adjacent to each change in direction.
	.3 At least once in each small room through which piping or ductwork passes.
	.4 On both sides of visual obstruction or where run is difficult to follow.
	.5 On both sides of separations such as walls, floors, partitions.
	.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at entry and exit points, and at access openings.
	.7 At beginning and end points of each run and at each piece of equipment in run.
	.8 At point immediately upstream of major manually operated or automatically controlled valves, dampers, etc. Where this is not possible, place identification as close as possible, preferably on upstream side.
	.9 Identification to be easily and accurately readable from usual operating areas and from access points.

	3.6 Valves, Controllers
	.1 Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain sight of equipment they serve: Secure tags with non-ferrous chains or closed "S"hooks.
	.2 Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare glass where directed by Departmental Representative. Provide one copy (reduced in size if required) in each operating and maintenance manual.
	.3 Number valves in each system consecutively.

	3.7 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, rubbish, tools and equipment.



	230593 Testing, Adjusting and Balancing for HVAC_0
	Part 1 General
	1.1 SUMMARY
	.1 TAB is used throughout this Section to describe the process, methods and requirements of testing, adjusting and balancing for HVAC.
	.2 TAB means to test, adjust and balance to perform in accordance with requirements of Contract Documents and to do other work as specified in this Section.

	1.2 QUALIFICATIONS OF TAB PERSONNEL
	.1 Submit names of personnel certified to AABC to perform TAB to Departmental Representative within 90 days of award of contract.
	.2 Provide documentation confirming qualifications, successful experience.  TAB contractor shall have a minimum of 5 years experience to AABC or SMACNA.
	.3 TAB: performed in accordance with the requirements of standard under which TAB Firm’s qualifications are approved:
	.4 Recommendations and suggested practices contained in the TAB Standard: mandatory.
	.5 Use TAB Standard provisions, including checklists, and report forms to satisfy Contract requirements.
	.6 Use TAB standard for TAB, including qualifications for TAB Firm and Specialist and calibration of TAB instruments.
	.7 Where instrument manufacturer calibration recommendations are more stringent than those listed in the TAB standard, use manufacturer’s recommendations.
	.8 TAB Standard quality assurance provisions such as performance guarantees form part of this contract.

	1.3 Purpose of TAB
	.1 Test to verify proper and safe operation, determine actual point of performance, evaluate qualitative and quantitative performance of equipment, systems and controls at design, average and low loads using actual or simulated loads.
	.2 Adjust and regulate equipment and systems so as to meet specified performance requirements and to achieve specified interaction with other related systems under normal and emergency loads and operating conditions.
	.3 Balance systems and equipment to regulate flow rates to match load requirements over full operating ranges.

	1.4 Exceptions
	.1 TAB of systems and equipment regulated by codes, standards to be to satisfaction of authority having jurisdiction.

	1.5 Co-ordination
	.1 Schedule time required for TAB (including repairs, re-testing) into project construction and completion schedule so as to ensure completion before acceptance of project.
	.2 Do TAB of each system independently and subsequently, where interlocked with other systems, in unison with those systems.

	1.6 Pre-TAB Review
	.1 Review contract documents before project construction is started and confirm in writing to Departmental Representative adequacy of provisions for TAB and other aspects of design and installation pertinent to success of TAB.
	.2 Review specified standards and report to Departmental Representative in writing all proposed procedures which vary from standard.
	.3 During construction, co-ordinate location and installation of TAB devices, equipment, accessories, measurement ports and fittings.

	1.7 Start-up
	.1 Follow start-up procedures as recommended by equipment manufacturer unless specified otherwise.
	.2 Follow special start-up procedures specified elsewhere in other Divisions.

	1.8 Operation of Systems During TAB
	.1 Operate systems for length of time required for TAB and as required by Departmental Representative for verification of TAB reports.

	1.9 Start of TAB
	.1 Notify Departmental Representative 7 days prior to start of TAB.
	.2 Start TAB when building is essentially completed, including:
	.3 Start-up, verification for proper, normal and safe operation of mechanical and associated electrical and control systems affecting TAB including but not limited to:

	1.10 Application Tolerances
	.1 Do TAB to following tolerances of design values:

	1.11 Accuracy Tolerances
	.1 Measured values to be accurate to within plus or minus 2 % of actual values.

	1.12 Instruments
	.1 Prior to TAB, submit to Departmental Representative list of instruments to be used together with serial numbers.
	.2 Calibrate in accordance with requirements of most stringent of referenced standard for either applicable system or HVAC system.
	.3 Calibrate within 3 months of TAB.  Provide certificate of calibration to Departmental Representative.

	1.13 Submittals
	.1 Submit, prior to commencement of TAB:
	.2 Proposed methodology and procedures for performing TAB if different from referenced standard.

	1.14 Preliminary TAB Report
	.1 Submit for checking and approval of Departmental Representative, prior to submission of formal TAB report, sample of rough TAB sheets. Include:

	1.15 TAB Report
	.1 Format to be in accordance with referenced standard.
	.2 TAB report to show results in SI units and to include:
	.3 Submit 3 copies of TAB Report to Departmental Representative for verification and approval, in English in D-ring binders, complete with index tabs.

	1.16 Verification
	.1 Reported results subject to verification by Departmental Representative.
	.2 Provide manpower and instrumentation to verify up to 30 % of reported results.
	.3 Number and location of verified results to be at discretion of Departmental Representative.
	.4 Bear costs to repeat TAB as required to satisfaction of Departmental Representative.

	1.17 Settings
	.1 After TAB is completed to satisfaction of Departmental Representative, replace drive guards, close access doors, lock devices in set positions, ensure sensors are at required settings.
	.2 Permanently mark settings to allow restoration at any time during life of facility. Markings not to be eradicated or covered in any way.

	1.18 Completion of TAB
	.1 TAB to be considered complete when final TAB Report received and approved by Departmental Representative.

	1.19 Air Systems
	.1 Standard: TAB to be to most stringent of this section or TAB standards of AABC.
	.2 Do TAB of systems, equipment, components, controls specified in other Divisions.
	.3 Qualifications: personnel performing TAB to be qualified to standards of AABC.
	.4 Quality assurance: Perform TAB under direction of supervisor qualified to standards of AABC.
	.5 Measurements: to include, but not limited to, following as appropriate for systems, equipment, components, controls: air velocity, static pressure, flow rate, pressure drop (or loss), temperatures (dry bulb, wet bulb, dewpoint), duct cross-sectional area, RPM, electrical power, voltage, noise, vibration, amperage and volts for each stage of electrical heating coils.
	.6 Locations of equipment measurements: To include, but not be limited to, following as appropriate:
	.7 Locations of systems measurements to include, but not be limited to, following as appropriate: Main ducts, main branch, sub-branch, run-out (or grille, register or diffuser).

	1.20 Other TAB Requirements
	.1 General requirements applicable to work specified this paragraph:
	.2 Building pressure conditions:
	.3 Zone pressure differences:
	.4 Measurement of noise and vibration from equipment specified in Mechanical Division.
	.5 Fire damper verification:
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	Part 1 GENERAL
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCES
	.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.2 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA)

	1.3 SUBMITTALS
	.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties. Include pressure test information and results as follows:

	1.4 QUALITY ASSURANCE
	.1 Pre-Installation Meetings:


	Part 2 PRODUCTS
	2.1 TEST INSTRUMENTS
	.1 Test apparatus to include:
	.2 Test apparatus: accurate to within +/- 3 % of flow rate and pressure.
	.3 Submit details of test instruments to be used to Departmental Representative at least three months before anticipated start date.
	.4 Test instruments: calibrated and certificate of calibration deposited with Departmental Representative no more than 28 days before start of tests.
	.5 Re-calibrated every six months thereafter.

	2.2 EQUIPMENT LEAKAGE TOLERANCES
	.1 Equipment and system components such as VAV boxes, duct heating leakage: 2%.


	Part 3 EXECUTION
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 TEST PROCEDURES
	.1 Maximum lengths of ducts to be tested consistent with capacity of test equipment.
	.2 Section of duct to be tested to include:
	.3 Repeat tests until specified pressures are attained. Bear costs for repairs and repetition to tests.
	.4 Base partial system leakage calculations on SMACNA HVAC Air Duct Leakage Test Manual.
	.5 Seal leaks that can be heard or felt, regardless of their contribution to total leakage.

	3.3 SITE TOLERANCES
	.1 System leakage tolerances specified are stated as percentage of total flow rate handled by system. Pro-rate specified system leakage tolerances. Leakage for sections of duct systems: not to exceed total allowable leakage.
	.2 Leakage tests on following systems not to exceed specified leakage rates.
	.3 Evaluation of test results to use surface area of duct and pressure in duct as basic parameters.

	3.4 TESTING
	.1 Test ducts before installation of insulation or other forms of concealment.
	.2 Test after seals have cured.
	.3 Test when ambient temperature will not affect effectiveness of seals, and gaskets.
	.4 Flexible connections to VAV boxes.

	3.5 FIELD QUALITY CONTROL
	.1 Manufacturer's Field Services.
	.2 Performance Verification:

	3.6 CLEANING
	.1 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	230713 Duct Insulation_0
	Part 1 General
	1.1 REFERENCES
	.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.2 American Society for Testing and Materials International, (ASTM)
	.3 Canadian General Standards Board (CGSB)
	.4 Thermal Insulation Association of Canada (TIAC): National Insulation Standards.
	.5 Underwriters Laboratories of Canada (ULC)
	.6 Model National Energy Code of Canada for Buildings (MNECB)

	1.2 DEFINITIONS
	.1 For purposes of this section:
	.2 TIAC Codes:

	1.3 SHOP DRAWINGS
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit for approval manufacturer's catalogue literature related to installation, fabrication for duct jointing recommendations.

	1.4 SAMPLES
	.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit for approval: complete assembly of each type of insulation system, insulation, coating, and adhesive proposed. Mount sample on 12 mm plywood board. Affix typewritten label beneath sample indicating service.

	1.5 MANUFACTURERS' INSTRUCTIONS
	.1 Submit manufacturer's installation instructions in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Installation instructions to include procedures used and installation standards achieved.

	1.6 QUALIFICATIONS
	.1 Installer: Licensed and certified in performing work of this section, and have at least 5 years successful experience in this size and type of project, qualified to standards of TIAC.

	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.
	.2 Protect from weather and construction traffic.
	.3 Protect against damage from any source.
	.4 Store at temperatures and conditions recommended by manufacturer.

	1.8 waste management and disposal
	.1 Separate and recycle waste materials in accordance with Section 01 74 21 – Construction / Demolition Waste Management and Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Divert unused metal materials from landfill to metal recycling facility approved by Departmental Representative.
	.5 Divert unused adhesive material from landfill to official hazardous material collections site approved by Departmental Representative.
	.6 Do no dispose of unused adhesive materials into sewer systems, into lakes, streams, onto ground or in other locations where it will pose health or environmental hazard.


	Part 2 Products
	2.1 FIRE AND SMOKE RATING
	.1 In accordance with CAN/ULC-S102:

	2.2 INSULATION
	.1 Mineral fibre: as specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24oC mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with factory applied vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section).
	.4 TIAC Code C-2: Mineral fibre blanket to ASTM C553 faced with factory applied vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section).

	2.3 JACKETS
	.1 Canvas:
	.2 Lagging adhesive: Compatible with insulation.
	.3 Aluminum:

	2.4 ACCESSORIES
	.1 Vapour retarder lap adhesive:
	.2 Indoor Vapour Retarder Finish:
	.3 Insulating Cement: hydraulic setting on mineral wool, to ASTM C449.
	.4 ULC Listed Canvas Jacket:
	.5 Outdoor Vapour Retarder Mastic:
	.6 Tape: self-adhesive, aluminum, reinforced, 75 mm wide minimum.
	.7 Contact adhesive: quick-setting
	.8 Canvas adhesive: washable.
	.9 Tie wire: 1.5 mm stainless steel.
	.10 Banding: 12 mm wide, 0.5 mm thick stainless steel.
	.11 Facing: 25 mm galvanized steel hexagonal wire mesh stitched on one face of insulation.
	.12 Fasteners:  4 mm diameter pins with 35 mm diameter or square clips, length to suit thickness of insulation.


	Part 3 Execution
	3.1 PRE-INSTALLATION REQUIREMENTS
	.1 Pressure testing of ductwork systems complete, witnessed and certified.
	.2 Surfaces clean, dry, free from foreign material.

	3.2 INSTALLATION
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturer’s instructions and as indicated.
	.3 Use two layers with staggered joints when required nominal thickness exceeds 75 mm.
	.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.5 Supports, Hangers in accordance with Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment
	.6 Fasteners: At 300 mm oc in horizontal and vertical directions, minimum two rows each side.

	3.3 DUCTWORK INSULATION SCHEDULE
	.1 Insulation types and thicknesses: Conform to following Table:
	.3 Exposed round ducts 600 mm and larger, smaller sizes where subject to abuse:



	232300 Copper Tubing and Fittings Refrigerant_0
	1.1 General
	1.2 summary
	.1 Section Includes:

	1.3 references
	.1 American Society of Mechanical Engineers (ASME)
	.2 American Society for Testing and Materials(ASTM)
	.3 Canadian Standards Association (CSA)
	.4 Environment Canada (EC)
	.5 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
	.6 CSA B51 – Boiler, Pressure Vessel, and Pressure Piping Code.
	.7 Manitoba Ozone Depleting Substances Act

	1.4 submittals
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
	.3 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.4 Instructions: submit manufacturer's installation instructions.
	.5 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.5 quality assurance
	.1 Pre-Installation Meeting:
	.2 Health and Safety:
	.3 Trades people to be journeyperson and Ontario licensed refrigeration and air conditioning mechanic.

	1.6 delivery, storage and handling
	.1 Waste Management and Disposal:

	Part 2 Products
	2.1 Tubing
	.1 Processed for refrigeration installations, deoxidized, dehydrated and sealed.

	2.2 Fittings
	.1 Service: design pressure 2070 kPa and temperature 121°C.
	.2 Brazed:
	.3 Flanged:
	.4 Flared:

	2.3 Pipe Sleeves
	.1 Hard copper or steel, sized to provide 6 mm clearance between sleeve and uninsulated pipe or between sleeve and insulation.

	2.4 Valves
	.1 7/8 ODS and under: Class 500, 3.5 MPa, globe or angle non-directional type, diaphragm, packless type, with forged brass body and bonnet, moistureproof seal for below freezing applications, brazed connections.
	.2 Over 7/8 ODS:  Class 375, 3 MPa, globe or angle type, diaphragm, packless type, back-seating, cap seal, with cast bronze body and forged brass bonnet, moisture-proof seal for below freezing applications, brazed connections, non-rotating, self aligning swivel disc, Teflon seat, -400C - 1630C.
	.3 Ball valves 7 3/8 ODS to 3 1/8 ODS:  maximum WP 4MPa, -400C to 1490C, live loaded stem seal, double “O” ring hermetically sealed body, blowout proof stem, seal cap “O” ring sealed, valve position indicators, forged brass body bonnet, brass cap, triple sealed plated steel item, Teflon ball seals and gasket, extended copper connections, helium leak test to maximum 0.28 g/yr.
	.4 Check valves 7/8 ODS to 3 1/8 ODS cast bronze body, brass bonnet, Teflon seat, internal parts removable minimum opening pressure 3.5 kPa, maximum WP 3.5 kPa - 290C to 1490C, UL and CSA approved.
	.5 Check valves 3/8 ODS to 7/8 ODS: brass construction, Teflon seal, removable piston, maximum WP 3.5 kPa, -400C to 1490C, suitable for high side, low side and hot gas.  UL and CSA approved, maximum opening pressure 3.5 kPa.


	Part 3 Execution
	3.1 manufacturer’s instructions
	.1 Compliance:  comply with manufacturer’s written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 GENERAL
	.1 Install in accordance with CSA B52, EPS1/RA/1 and ASME B31.5.

	3.3 Brazing Procedures
	.1 Bleed inert gas into pipe during brazing.
	.2 Remove valve internal parts, solenoid valve coils, sight glass.
	.3 Do not apply heat near expansion valve and bulb.

	3.4 Piping Installation
	.1 General:

	3.5 Pressure and Leak Testing
	.1 Close valves on factory charged equipment and other equipment not designed for test pressures.
	.2 Leak test to CSA B52 before evacuation to 2MPa and 1MPa on high and low sides respectively.
	.3 Test Procedure: Build pressure up to 35 kPa using nitrogen leave for 8 hours.

	3.6 field quality control
	.1 Site Tests/Inspection
	.2 Ambient temperatures to be at least 13 degrees C for at least 12 hours before and during dehydration.
	.3 Use copper lines for largest practical size to reduce evacuation time.
	.4 Use two-stage vacuum pump with gas ballast on 2nd stage capable of pulling 5 Pa absolute and filled with dehydrated oil.
	.5 Measure system pressure with vacuum gauge.  Take readings with valve between vacuum pump and system closed.
	.6 Triple evacuate system components containing gases other than correct refrigerant or having lost holding charge as follows:
	.7 Charging:
	.8 Checks:
	.9 Manufacturer’s Field Services:

	3.7 demonstration
	.1 Instructions:



	233113.01 Metal Ducts - Low Pressure to 500 Pa_0
	Part 1 General
	1.1 summary
	.1 Section includes:

	1.2 References
	.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE).
	.2 American Society for Testing and Materials International, (ASTM).
	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.4 National Fire Protection Association (NFPA).
	.5 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).

	1.3 submittals
	.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 02 62 00.01-Hazardous Materials for the following:

	1.4 quality assurance
	.1 Certification of Ratings:
	.2 Health and Safety:

	1.5 delivery, storage and handling
	.1 Protect on site stored or installed absorptive material from moisture damage.
	.2 Waste Management and Disposal:


	Part 2 Products
	2.1 Seal Classification
	.1 Classification as follows:
	.2 Seal classification:

	2.2 Sealant
	.1 Sealant: oil resistant, polymer type flame resistant duct sealant. Temperature range of minus 30°C to plus 93°C.

	2.3 Tape
	.1 Tape: polyvinyl treated, open weave fiberglass tape, 50 mm wide.

	2.4 Duct Leakage
	.1 In accordance with SMACNA HVAC Duct Leakage Test Manual.

	2.5 Fittings
	.1 Fabrication: to SMACNA.
	.2 Radiused elbows:
	.3 Mitred elbows, rectangular:
	.4 Branches:
	.5 Transitions:
	.6 Offsets:
	.7 Obstruction deflectors: maintain full cross-sectional area. Maximum included angles: as for transitions.

	2.6 Firestopping
	.1 Retaining angles around duct, on both sides of fire separation in accordance with Section 07 84 00 – Firestopping.
	.2 Firestopping material and installation must not distort duct.

	2.7 Galvanized Steel
	.1 Lock forming quality: to ASTM A653, G90 zinc coating.
	.2 Thickness, fabrication and reinforcement: to SMACNA.
	.3 Joints: to SMACNA or proprietary manufactured duct joint. Proprietary manufactured flanged duct joint to be considered to be a class A seal.

	2.8 Hangers and Supports
	.1 Strap hangers: of same material as duct but next sheet metal thickness heavier than duct. Maximum size duct supported by strap hanger: 500 mm.
	.2 Hanger configuration: to SMACNA.
	.3 Hangers:  galvanized steel angle with black steel rods to ASHRAE or SMACNA following table:
	.4 Upper hanger attachments:


	Part 3 Execution
	3.1 General
	.1 Do work in accordance with NFPA 90A, NFPA 90B, and  SMACNA.
	.2 Do not break continuity of insulation vapour barrier with hangers or rods. Insulate strap hangers 100 mm beyond insulated duct.
	.3 Support risers in accordance with SMACNA.
	.4 Install breakaway joints in ductwork on sides of fire separation. Do not place fire stopping material in expansion space between damper sleeve and fire partition.
	.5 Install proprietary manufactured flanged duct joints in accordance with manufacturer's instructions.
	.6 Manufacture duct in lengths and diameter to accommodate installation of acoustic duct lining.

	3.2 Hangers
	.1 Strap hangers: install in accordance with SMACNA.
	.2 Angle hangers: complete with locking nuts and washers.
	.3 Hanger spacing: in accordance with  SMACNA or as follows:

	3.3 Watertight Duct
	.1 Provide watertight duct for:
	.2 Form bottom of horizontal duct without longitudinal seams. Solder or weld joints of bottom and side sheets. Seal other joints with duct sealer.
	.3 Slope horizontal branch ductwork down towards fume hoods served. Slope header ducts down toward risers.
	.4 Fit base of riser with 150 mm deep drain sump and NPS 1 ½  drain connected, with deep seal trap and valve and discharging to open funnel drain or service sink or as approved by Departmental Representative.

	3.4 Sealing and Taping
	.1 Apply sealant to outside of joint to manufacturer's recommendations.
	.2 Bed tape in sealant and recoat with minimum of one coat of sealant to manufacturers recommendations. Sealant and tape to be applied to full perimeter of duct.

	3.5 Leakage Tests/COMMISSIONING
	.1 Refer to Section 23 05 94 - Pressure Testing of Ducted Air Systems.
	.2 In accordance with SMACNA HVAC Duct Leakage Test Manual.
	.3 Do leakage tests in sections.
	.4 Make trial leakage tests as instructed to demonstrate workmanship.
	.5 Install no additional ductwork until trial test has been passed.
	.6 Test section minimum of 30 m long with not less then three branch takeoffs and two 90º elbows.
	.7 Complete test before insulation or concealment.



	233300 Air Duct Accessories_0
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCES
	.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.2 Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA).

	1.3 SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Product Data:
	.3 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
	.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.5 Instructions: submit manufacturer’s installation instructions.
	.6 Manufacturer’s Field Reports: manufacturer’s field reports specified.
	.7 Closeout Submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 – Closeout Submittals.

	1.4 QUALITY ASSURANCE
	.1 Pre-Installation Meetings:

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Waste Management and Disposal:


	Part 2 Products
	2.1 General
	.1 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards.

	2.2 Flexible Connections
	.1 Frame: galvanized sheet metal frame 0.66 mm thick with fabric clenched by means of double locked seams.
	.2 Material:

	2.3 Access Doors in Ducts
	.1 Non-insulated ducts: sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame.
	.2 Insulated ducts: sandwich construction of same material as duct, one sheet metal thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame and 25 mm thick rigid glass fibre insulation.
	.3 Gaskets: neoprene.
	.4 Hardware:
	.5 Manufacturers: Ruskin, Nailor, Ductmate

	2.4 Turning Vanes
	.1 Factory fabricated double thickness with trailing edge, to recommendations of SMACNA and as indicated.
	.2 Manufacturers: Ductmate, Durodyne, Dynair

	2.5 Instrument Test PORTS
	.1 1.6 mm thick steel zinc plated after manufacture.
	.2 Cam lock handles with neoprene expansion plug and handle chain.
	.3 28 mm minimum inside diameter. Length to suit insulation thickness.
	.4 Neoprene mounting gasket.


	Part 3 Execution
	3.1 manufacturer’s instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Installation
	.1 Flexible connections:
	.2 Access doors and viewing panels:
	.3 Instrument test ports.
	.4 Turning vanes:

	3.3 FIELD QUALITY CONTROL
	.1 Manufacturer’s Field Services:

	3.4 CLEANING
	.1 Perform cleaning operations as specified in Section 01 74 11 – Cleaning and in accordance with Manufacturer’s recommendations.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	233314 Dampers - Balancing_0
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCES
	.1 Sheet Metal and Air Conditioning National Association (SMACNA)
	.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)

	1.3 SUBMITTALS
	.1 Product Data:

	1.4 QUALITY ASSURANCE
	.1 Health and Safety Requirements:

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.2 Waste Management and Disposal:


	Part 2 Products
	2.1 General
	.1 Manufacture to SMACNA standards.

	2.2 Single Blade Dampers
	.1 Factory manufactured, minimum same material as duct, 0.8 mm up to 450 mm wide, 1.6 mm maximum up to 1200 mm wide, V-groove stiffened.
	.2 Size and configuration to recommendations of SMACNA, except maximum height 100 mm.
	.3 Locking quadrant with shaft extension to accommodate insulation thickness.
	.4 Inside and outside nylon or bronze end bearings.
	.5 Channel frame of same material as adjacent duct, complete with angle stop.
	.6 Manufacturers: Price, Greenheck, Duro-dyne

	2.3 Multi-Bladed Dampers
	.1 Factory manufactured of material compatible with duct.
	.2 Opposed blade: configuration, metal thickness and construction to recommendations of SMACNA.
	.3 Maximum blade height: 100 mm.
	.4 Bearings: pin in bronze bushings or self-lubricating nylon.
	.5 Linkage: shaft extension with locking quadrant.
	.6 Channel frame of same material as adjacent duct, complete with angle stop.
	.7 Maximum leakage: 2 % at 500 Pa.
	.8 Manufacturers: Price, Greenheck, Duro-dyne


	Part 3 Execution
	3.1 manufacturer’s instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Installation
	.1 Install where indicated.
	.2 Install in accordance with recommendations of SMACNA and in accordance with manufacturer's instructions.
	.3 For supply, return and exhaust systems, locate balancing dampers in each branch duct.
	.4 Runouts to registers and diffusers: located as close as possible to main ducts.
	.5 All dampers to be vibration free.
	.6 Ensure damper operators are observable and accessible.

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



	233315 Dampers - Operating_0
	Part 1 General
	1.1 summary
	.1 Section Includes:

	1.2 References
	.1 American Society for Testing and Materials International (ASTM)
	.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)

	1.3 submittals
	.1 Product Data:
	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.3 Closeout Submittals:

	1.4 quality assurance
	.1 Health and Safety Requirements:  Do construction occupational health and safety in accordance with Section 01 70 12 - Safety Requirements.
	.2 Certificates:

	1.5 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.2 Waste Management and Disposal:


	Part 2 Products
	2.1 Multi-Leaf Dampers
	.1 Opposed blade type.
	.2 Structurally formed steel or extruded aluminum, interlocking blades, complete with extruded vinyl seals, spring stainless steel side seals, structurally formed and welded galvanized steel or extruded aluminum frame.
	.3 Pressure fit self-lubricated bronze bearings.
	.4 Linkage: plated steel tie rods, brass pivots and plated steel brackets, complete with plated steel control rod.
	.5 Operator: to Section 25 30 02 – EMCS:  Field Control Devices.
	.6 Performance:
	.7 Insulated aluminum dampers (exposed to outdoor air):
	.8 Manufactures: Tamco, Nailor, Westvent.

	2.2 Back Draft Dampers
	.1 Automatic gravity operated, multi leaf, aluminum or steel construction with nylon bearings, centre pivoted, spring assisted or counterweighted.
	.2 Manufacturers: Greenheck, Duro-dyne, Westvent

	2.3 Relief Dampers
	.1 Automatic multi-leaf steel or aluminum dampers with ball bearing centre pivoted and counter-weights set to open as indicated.
	.2 Manufacturers: Greenheck, Duro-dyne, Alumavent


	Part 3 Execution
	3.1 Installation
	.1 Install where indicated.
	.2 Install in accordance with recommendations of SMACNA and manufacturer's instructions.
	.3 Seal multiple damper modules with silicon sealant.
	.4 Install access door adjacent to each damper. See Section 23 33 00 – Air Duct Accessories.
	.5 Ensure dampers are observable and accessible.

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



	233316 Dampers - Fire and Smoke_0
	Part 1 General
	1.1 summary
	.1 Section Includes:

	1.2 References
	.1 American National Standards Institute/National Fire Protection Association (ANSI/NFPA)
	.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.3 Underwriters Laboratories of Canada (ULC)

	1.3 submittals
	.1 Product Data:
	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.3 Closeout Submittals:

	1.4 quality assurance
	.1 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 70 12  - Safety Requirements.
	.2 Certificates:

	1.5 maintenance
	.1 Extra Materials:

	1.6 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.2 Waste Management and Disposal:


	Part 2 Products
	2.1 Fire Dampers
	.1 Fire dampers: arrangement Type B or C, blades out of air stream listed and bear label of ULC, meet requirements of provincial fire authority and ANSI/NFPA 90A. Fire damper assemblies to be fire tested in accordance with CAN4-S112. Minimum rating 1 ½ hours, dynamically rated; confirm with final fire separation plans for .
	.2 Mild steel, factory fabricated for fire rating requirement to maintain integrity of fire wall and/or fire separation.
	.3 Top hinged: offset, round or square; multi-blade hinged or interlocking type; roll door type; or guillotine type; sized to maintain full duct cross section.
	.4 Fusible link actuated, weighted to close and lock in closed position when released for vertical position and horizontal airflow, or having negator-spring-closing operator for multi-leaf type or roll door type in horizontal position with vertical air flow. Fusible link to be rated for 165F.
	.5 Retaining angle iron frame, 40 x 40 x 3 mm, on full perimeter of fire damper, on both sides of fire separation being pierced.
	.6 Equip fire dampers with steel sleeve or frame installed to prevent disruption of ductwork or impair damper operation.
	.7 Equip sleeves or frames with perimeter mounting angles attached on both sides of wall or floor opening. Construct ductwork in fire-rated floor-ceiling or roof-ceiling assembly systems with air ducts that pierce ceiling to conform with ULC.
	.8 Design and construct dampers to not reduce duct or air transfer opening cross-sectional area.
	.9 Dampers shall be installed so that the centerline of the damper depth or thickness is located in the centerline of the wall, partition or floor slab depth or thickness.
	.10 Unless otherwise indicated, the installation details given in SMACNA Fire, Smoke, and Radiation Damper Installation Guide for HVAC and in manufacturer's instructions for fire dampers shall be followed.
	.11 Manufacturers: Nailor, Price, Ruskin


	Part 3 Execution
	3.1 manufacturer’s instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Installation
	.1 Install in accordance with ANSI/NFPA 90A, NFPA 80, and in accordance with conditions of ULC listing.
	.2 Maintain integrity of fire separation.
	.3 After completion and prior to concealment obtain approvals of complete installation from authority having jurisdiction.
	.4 Install access door adjacent to each damper. See Section 23 33 00 – Air Duct Accessories.
	.5 Coordinate with installer of firestopping to Section 07 84 00 – Firestopping.
	.6 Ensure access doors/panels, fusible links, damper operators are easily observed and accessible.
	.7 Install break-away joints of approved design on each side of fire separation.
	.8 The contractor shall identify, (number) and record location of all fire dampers, sizes, fusible link ratings for inclusion into O & M Manuals.

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

	3.4 COMMISSIONING
	.1 Commission in accordance with Section 01 91 13 – General Commissioning (Cx) Requirements.



	233346 Flexible Ducts_0
	Part 1 General
	1.1 summary
	.1 Section Includes:

	1.2 References
	.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE).
	.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.3 National Fire Protection Association (NFPA).
	.4 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA).
	.5 Underwriters' Laboratories Inc. (UL).
	.6 Underwriters' Laboratories of Canada (ULC).

	1.3 SUBMITTALS
	.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data: submit WHMIS MSDS in accordance with Section 02 60 00.01 - Hazardous Materials for the following:
	.3 Samples: submit samples with product data of different types of flexible duct being used in accordance with Section 01 33 00 - Submittal Procedures.

	1.4 QUALITY ASSURANCE
	.1 Certification of Ratings:
	.2 Health and Safety:

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Protect on site stored or installed absorptive material from moisture damage.
	.2 Waste Management and Disposal:

	1.6 INDOOR AIR QUALITY (IAQ)
	.1 During construction, meet or exceed the requirements of SMACNA IAQ Guideline for Occupied Buildings under Construction.


	Part 2 Products
	2.1 GENERAL
	.1 Factory fabricated to CAN/ULC S110.
	.2 Pressure drop coefficients listed below are based on relative sheet metal duct pressure drop coefficient of 1.00.
	.3 Flame spread rating not to exceed 25. Smoke developed rating not to exceed 50.

	2.2 Metallic - Insulated
	.1 Type 1: spiral wound flexible aluminum with factory applied, 25 mm thick flexible glass fibre thermal insulation with vapour barrier and vinyl or reinforced mylar/neoprene laminate jacket.
	.2 Performance:

	2.3 Non-metallic - Insulated
	.1 Type 2: non-collapsible, coated mineral base fabric or aluminum foil mylar type mechanically bonded to, and helically supported by, external steel wire with factory applied, 25 mm thick flexible glass fibre thermal insulation with vapour barrier and vinyl or reinforced mylar/neoprene laminate jacket.
	.2 Performance:

	2.4 Non-metallic - Acoustic Insulated
	.1 Type 7: Non-collapsible, coated mineral base perforated fabric type helically supported by and mechanically bonded to steel wire with factory applied flexible glass fibre acoustic insulation and encased in aluminum foil and mylar laminate vapour barrier.
	.2 Performance:


	Part 3 Execution
	3.1 Duct Installation
	.1 Install in accordance with: NFPA 90A and  NFPA 90B SMACNA.
	.2 Do leakage test in accordance with Section 23 05 94 - Pressure Testing of Ducted Air System.
	.3 Do trial test to demonstrate workmanship.
	.4 Shield ductwork from dust and construction material during construction. Clean any ductwork found to be dirty at no extra cost to the contract.
	.5 Flexible ductwork shall be installed taut, and shall not be used to form elbows or bends. Maximum length of flexible duct: 1.0m



	233353 Duct Liners_0
	Part 1 GENERAL
	1.1 SECTION INCLUDES
	.1 Materials and installation for acoustic duct lining.

	1.2 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM).
	.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.3 National Fire Protection Association (NFPA).
	.4 Thermal Insulation Association of Canada(TIAC).
	.5 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA).
	.6 Underwriter's Laboratories of Canada (ULC).

	1.3 SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 02 62 00.01 - Hazardous Materials.

	1.4 hEALTH AND SAFETY
	.1 Do construction occupational health and safety in accordance with Section 01 70 12 - Safety Requirements.

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Store and manage hazardous materials in accordance with Section 02 62 00.01 - Hazardous Materials.
	.2 Protect on site stored or installed absorptive material from moisture damage.

	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Place materials defined as hazardous or toxic in designated containers.
	.5 Handle and dispose of hazardous materials in accordance with CEPA, TDGA , Regional and Municipal regulations.
	.6 Ensure emptied containers are sealed and stored safely.
	.7 Fold up metal banding, flatten and place in designated area for recycling.


	Part 2 PRODUCTS
	2.1 DUCT LINER
	.1 General:
	.2 Rigid:
	.3 Flexible:

	2.2 ADHESIVE
	.1 Adhesive: to NFPA 90A and NFPA 90B, ASTM C916.
	.2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50. Temperature range minus 29 degrees C to plus 93 degrees C.
	.3 Water-based fire retardant type.

	2.3 FASTENERS
	.1 Weld pins 2.0 mm diameter, length to suit thickness of insulation.  Metal retaining clips, 32 mm square.

	2.4 JOINT TAPE
	.1 Poly-Vinyl treated open weave fiberglass membrane 50 mm wide.

	2.5 SEALER
	.1 Meet requirements of NFPA 90A and NFPA 90B.
	.2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50. Temperature range minus 68 degrees C to plus 93 degrees C.


	Part 3 EXECUTION
	3.1 GENERAL
	.1 Do work in accordance with SMACNA HVAC DCS, NIAC, FGDLS and as indicated except as specified otherwise.
	.2 Line inside of ducts where indicated.
	.3 Duct dimensions, as indicated, are clear inside duct lining.

	3.2 DUCT LINER
	.1 Install in accordance with manufacturer's recommendations, and as follows:
	.2 In systems, where air velocities exceed 20.3 m/sec, install galvanized sheet metal noising to leading edges of duct liner.

	3.3 JOINTS
	.1 Seal butt joints, exposed edges, weld pin and clip penetrations and damaged areas of liner with joint tape and sealer. Install joint tape in accordance with manufacturer's written recommendations, and as follows:
	.2 Replace damaged areas of liner at discretion of Departmental Representative.
	.3 Protect leading and trailing edges of duct sections with sheet metal nosing having 15 mm overlap and fastened to duct.



	233400 HVAC Fans_0
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCES
	.1 Air Conditioning and Mechanical Contractors Association (AMCA)
	.2 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)

	1.3 SYSTEM DESCRIPTION
	.1 Performance Requirements:

	1.4 SUBMITTALS
	.1 Product Data:
	.2 Shop Drawings:
	.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.4 Closeout Submittals

	1.5 QUALITY ASSURANCE
	.1 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 70 12 - Safety Requirements.

	1.6 MAINTENANCE
	.1 Extra Materials:

	1.7 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.2 Waste Management and Disposal:


	Part 2 Products
	2.1 Fans General
	.1 Standard of rating:
	.2 Pwl sound ratings to comply with AMCA 301, tested to AMCA 300
	.3 Maximum loudness: 4 sones. Continuous duty rated motors.


	Part 3 Execution
	3.1 MANUFACTURER’S instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Installation
	.1 Install in accordance with manufacturer's recommendations.

	3.3 ANchor bolts and templates
	.1 Supply for installation by other divisions.

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

	3.5 COMMISSIONING
	.1 Commission in accordance with Section 01 91 13 – General Commissioning (Cx) Requirements.



	233713 Diffusers, Registers and Grilles_0
	Part 1 General
	1.1 summary
	.1 Section includes:

	1.2 REFERENCES
	.1 American Society of Heating Refrigerating and Air-Conditioning Engineers (ASHRAE).

	1.3 system description
	.1 Performance requirements:

	1.4 submittals
	.1 Product Data:
	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.

	1.5 QUALITY ASSURANCE
	.1 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 70 12 - Safety Requirements.

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.2 Waste Management and Disposal:

	1.7 MAINTENANCE
	.1 Extra Materials:


	Part 2 Products
	2.1 General
	.1 To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity.
	.2 Frames:
	.3 Concealed manual volume control damper operators as indicated.
	.4 Colour: standard or as directed by Departmental Representative.
	.5 Acceptable Product: E. H. Price, Titus, Nailor.

	2.2 Manufactured Units
	.1 Grilles, registers and diffusers of same generic type to be product of one manufacturer.

	2.3 Grilles and Registers
	.1 Type S1: supply grille:
	.2 Type R1: Egg crate return grille:
	.3 Type E1: Egg crate exhaust grille:
	.4 Type E: return/exhaust grille:
	.5 Type DG1: Door transfer grille:


	Part 3 Execution
	3.1 manufacturer’s instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Installation
	.1 Install in accordance with manufacturers instructions.
	.2 Install with flat head stainless steel or cadmium plated screws in countersunk holes where fastenings are visible.
	.3 Bolt grilles, registers and diffusers, in place, in gymnasium and similar game rooms.
	.4 Provide concealed safety chain on each grille, register and diffuser in exposed locations, gymnasiums and similar game rooms and elsewhere.

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



	233720 Louvres, Intake and Vents_0
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCES
	.1 American National Standards Institute (ANSI)/ National Fire Protection Association (NFPA)
	.2 American Society for Testing and Materials International (ASTM)
	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.4 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)
	.5 Society of Automotive Engineers (SAE)

	1.3 SYSTEM DESCRIPTION
	.1 Performance Requirements:

	1.4 SUBMITTALS
	.1 Product Data:

	1.5 QUALITY ASSURANCE
	.1 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 70 12 - Safety Requirements.

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.2 Waste Management and Disposal:


	Part 2 Products
	2.1 Gooseneck Hoods
	.1 Thickness: to SMACNA.
	.2 Fabrication: to SMACNA.
	.3 Joints: to SMACNA or proprietary manufactured duct joint. Proprietary manufactured flanged duct joint shall be considered to be a class A seal.
	.4 Supports: as indicated.
	.5 Complete with integral birdscreen of 2.7 mm diameter aluminum wire. Use 12 mm mesh on exhaust and intake.
	.6 Horizontal backdraft dampers.


	Part 3 Execution
	3.1 manufacturer’s instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Installation
	.1 In accordance with manufacturer's and SMACNA recommendations.
	.2 Reinforce and brace as indicated.
	.3 Anchor securely into opening. Seal with caulking around to ensure weather tightness.

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



	235413 - ELECTRIC-RESISTANCE FURNACES_0
	Part 1 GENERAL
	1.1 REFERENCES
	.1 American National Standard Institute (ANSI)/American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)

	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:

	1.3 QUALITY ASSURANCE
	.1 Submit following in accordance with Section 01 33 00 - Submittal Procedures.

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.2 Waste Management and Disposal:


	Part 2 PRODUCTS
	2.1 ELECTRIC FORCED AIR FURNACES
	.1 Cabinet: die-formed, cold-rolled steel, vertical mount, plenum opening as indicated.
	.2 Heater elements: open coil, individually removable.
	.3 Blower:direct driven centrifugal type with multi-speed motor, lubrication points, capacity as indicated. Motor: variable speed, 1/3 hp. Motor and fan accessible for service, mounted on steel frame secured with resilient mountings. On-Off blower switch prewired and mounted on cabinet.
	.4 Filters: disposable fibreglass type in removable frame.
	.5 Cabinet finish: baked epoxy power coat.


	Part 3 EXECUTION
	3.1 MANUFACTURER’S instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 INSTALLATION
	.1 Install furnace.
	.2 Locate furnace allowing accessibility for service and filter change.
	.3 Check for free rotation of fan.
	.4 Ensure alignment of fan and motor pulleys.
	.5 Ensure proper belt tension.
	.6 Make connections to line, thermostat[s], in accordance with manufacturer's instructions.

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



	235501 - DUCT HEATERS_0
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCES
	.1 Canadian Standards Association (CSA International).

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Co-ordinate submittal requirements and provide submittals required by Section 01 47 15 - Sustainable Requirements: Construction.
	.3 Submit product data and include:

	1.4 QUALITY ASSURANCE
	.1 Health and Safety.

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Protect on site stored or installed absorptive material from moisture damage.
	.2 Waste Management and Disposal:


	Part 2 Products
	2.1 DUCT HEATERS
	.1 Duct heaters: open coil element.
	.2 Elements:
	.3 Staging:
	.4 Controls:
	.5 Electrical:


	Part 3 Execution
	3.1 INSTALLATION
	.1 Make power and control connections to CSA C22.2 No.46.

	3.2 FIELD QUALITY CONTROL
	.1 Perform tests in accordance with Section 01 91 13 - General Commissioning (Cx) Requirements



	237215 HRV_0
	Part 1 General
	1.1 GENERAL
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 78 00 – Closeout Submittals.
	.3 Section 23 33 00 – Air Duct Accessories.
	.4 Section 23 33 15 – Dampers - Operating.

	1.2 REFERENCES
	.1 American Bearing Manufacturer’s Association (ABMA)
	.2 Air Movement and Control Association (AMCA)
	.3 American National Standards Institute/Air-Conditioning and Refrigeration Institute (ANSI/ARI)
	.4 American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE)
	.5 Canadian General Standards Board (CGSB)
	.6 National Electrical Manufacturer’s Association (NEMA)
	.7 Provincial Boiler, Pressure Vessel and Compressed Gas Regulations.
	.8 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA).

	1.3 SHOP DRAWINGS AND PRODUCT DATA
	.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Indicate following: fan, fan curves showing point of operation, motor drive, bearings, filters, mixing box, dampers, VAV, coil, include performance data.

	1.4 CLOSEOUT SUBMITTALS
	.1 Provide operation and maintenance data for incorporation into manual specified in Section   01 78 00 - Closeout Submittals.
	.2 Include following: fan, bearings, motor, damper, air volume, total cooling, sensible cooling, EDB, EWB, OAT.

	1.5 Waste management and disposal
	.1 Separate and recycle waste materials in accordance with specifications.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.  Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.3 Divert unused metal and wiring materials from landfill to metal recycling facility approved by Departmental Representative.
	.4 Divert unused paint material from landfill to official hazardous material collections site approved by Departmental Representative.
	.5 Do not dispose of unused paint materials into sewer systems, into lakes, streams, onto ground or in other locations where it will pose health or environmental hazard.

	1.6 EXTRA MATERIALS
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Provide list of individual manufacturer's recommended spare parts for equipment such as bearings and seals, and addresses of suppliers, together with list of specialized tools necessary for adjusting, repairing or replacing, for placement into operating manual.


	Part 2 Products
	2.1 GENERAL
	.1 Heat exchanger, cross-flow type.
	.2 Unit to be self contained with all necessary controls and wiring to facilitate a single point connect. Provide disconnect and vibration isolators.

	2.2 CABINET, FANS AND FILTERS
	.1 Casing: galvanized, pre-painted steel with foil faced insulation.
	.2 Provide full size access doors to allow for periodic maintenance and inspection. Door construction, same as unit with compression type handles and resilient gaskets.
	.3 Drain pans to be formed sections, recessed, fabricated from 1.2 mm stainless steel 304.
	.4 Fans: centrifugal type with double blowers and motors rated for single phase 120V. Separate Motor for the supply and exhaust fan.
	.5 Provide with remote wall control with electronic push button for; intermittent, continuous low or continuous high exchange c/w humidistat control; maintenance indicator light; and exchange indicator light.
	.7 Acceptable: Acceptable manufacturer: Venmar CES, Trane, Carnes, Eneround, Greeenheck, Anexair, Life Breath, Nu-Air, Vanee.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install units in accordance with manufacturer's instructions and as indicated.
	.2 Ensure adequate clearance for servicing and maintenance.

	3.2 FANS
	.1 Install fan sheaves required for final air balance.
	.2 Install flexible connections at fan inlet and fan outlets.
	.3 Install vibration isolators.

	3.3 DRIP PANS
	.1 Install deep seal P-traps and trap seal primer on drip lines.



	237400 Packaged Outdoor HVAC Equipment_0
	Part 1 General
	1.1 SUMMARY
	.1 Materials and installation for air cooled DX condensing units.

	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 70 12 –Safety Requirements
	.3 Section 01 45 00 – Quality Control
	.4 Section 01 74 21 – Construction/Demolition Waste Management and Disposal
	.5 Section 01 78 00 – Closeout Submittals.
	.6 Section 01 91 13 – General Commissioning (Cx) Requirements.
	.7 Section 23 08 02 – Cleaning and Startup of Mechanical Piping Systems

	1.3 References
	.1 American National Standards Institute (ANSI)/Air Conditioning and Refrigeration Institute (ARI)
	.2 ANSI/UL 1995 B, Standard for Heating and Cooling Equipment.
	.3 Canadian Standards Association (CSA)
	.4 Health Canada / Workplace Hazardous Materials Information System (WHMIS)]
	.5 National Roofing Contractors Association (NRCA)
	.6 National Fire Protection Association (NFPA)
	.7 American Bearing Manufacturer’s Association (ABMA)
	.8 Air Movement and Control Association (AMCA)
	.9 National Electrical Manufacturer’s Association (NEMA)
	.10 Provincial Boiler, Pressure Vessel and Compressed Gas Regulations.

	1.4 SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.3 Shop Drawings:
	.4 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
	.5 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.6 Instructions: submit manufacturer's installation instructions.
	.7 Manufacturer's Field Reports: manufacturer's field reports specified.
	.8 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals include data as follows:

	1.5 QUALITY ASSURANCE
	.1 Unit will be rated in accordance with the latest edition of AHRI Standard 210.
	.2 Unit will be certified for capacity and efficiency, and listed in the latest AHRI directory.
	.3 Unit construction will comply with latest edition of ANSI/ ASHRAE and with NEC.
	.4 Unit will be constructed in accordance with UL standards and will carry the UL label of approval. Unit will have c--UL--us approval.
	.5 Unit cabinet will be capable of withstanding Federal Test Method Standard No. 141 (Method 6061) 500--hr salt spray test.
	.6 Air--cooled condenser coils will be leak tested at 150 psig and pressure tested at 450 psig.
	.7 Unit constructed in ISO9001 approved facility.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Unit will be shipped as single package only and is stored and handled per unit manufacturer’s recommendations.


	Part 2 Products
	2.1 AIR COOLED CONDENSING UNIT (CU-1, SERVING F-1)
	.1 GENERAL
	.2 CONSTRUCTION
	.3 ELECTRICAL
	.4 REFRIGERATION SYSTEM
	.5 AIR-COOLED CONDENSER
	.6 CONTROLS


	Part 3 Execution
	3.1 manufacturer’s instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Installation
	.1 Install as per manufacturers' instructions on roof curbs provided by manufacturer.
	.2 Manufacturer’s representative to certify installation, supervise start-up and commission unit.

	3.3 FIELD QUALITY CONTROL
	.1 Manufacturer's Field Services:
	.2 Obtain reports within 3 days of review and submit immediately to Departmental Representative.
	.3 Verify accessibility, serviceability of components including motorized dampers, filters coils, fans, motors, operators, humidifiers, sensors, electrical disconnects.
	.4 Verify accessibility, cleanability, drainage of drain pans for coils, humidifiers.
	.5 Performance Verification:
	.6 Commissioning Reports:

	3.4 DEMONSTRATION
	.1 Training: in accordance with Section 01 91 13- General Commissioning (Cx) Requirements: Training of O&M Personnel, supplemented as specified.

	3.5 CLEANING
	.1 Perform cleaning operations as specified in Section  01 74 11 – Cleaning and in accordance with manufacturer's recommendations.
	.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.




	ELEC FORKS SPEC - 100% R1
	31 11 00 CLEARING AND GRUBBING
	Part 1 General
	1.1 SUMMARY
	.1 No grubbing shall occur within the limits of this project without written approval of consultant. In the event that tree removal is required, a close cut clearing method shall be employed.

	1.2 RELATED SECTIONS
	.1 Section 02 41 13 – Selective Site Demolition
	.2 Section 32 01 90.33 – Tree and Shrub Preservation.

	1.3 REFERENCES
	.1 U.S. Environmental Protection Agency (EPA)/Office of Water
	.1 Canadian Environmental Protection Act, 1999 (CEPA), c. 33.


	1.4 DEFINITIONS
	.1 Clearing consists of cutting off trees and brush vegetative growth to not more than specified height above ground and disposing of felled trees, previously uprooted trees and stumps, and surface debris.
	.2 Close-cut clearing consists of cutting off standing trees, brush, scrub, roots, stumps and embedded logs, removing at, or close to, existing grade and disposing of fallen timber and surface debris.
	.3 Clearing isolated trees consists of cutting off to not more than specified height above ground of designated trees, and disposing of felled trees and debris.
	.4 Underbrush clearing consists of removal from treed areas of undergrowth, deadwood, and trees smaller than 50 mm trunk diameter and disposing of fallen timber and surface debris.
	.5 Grubbing consists of excavation and disposal of stumps and roots boulders and rock fragments of specified size to not less than specified depth below existing ground surface.

	1.5 SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Samples:
	.1 Submit 1 sample of each material listed below for approval prior to delivery of materials to project site.
	.2 Tree wound paint: one liter can with manufacturer's label.

	.3 Submit certificates certifying that tree removal is being carried out by a licensed arborist.

	1.6 QUALITY ASSURANCE
	.1 Do construction occupational health and safety in accordance with Section 01 35 30 - Health and Safety Requirements
	.2 Safety Requirements: worker protection.
	.1 Workers must wear gloves, long sleeved clothing, eye protection, personal protective equipment when removing trees.
	.2 Workers must not eat, drink or smoke while removing trees.
	.3 Clean up spills of preservative materials immediately with absorbent material and safely discard to landfill.


	1.7 STORAGE AND PROTECTION
	.1 Prevent damage to fencing, trees, landscaping, natural features, bench marks, existing structures, existing pavement, utility lines, site appurtenances, water courses, root systems of trees which are to remain.
	.1 Repair damaged items and replace trees designated to remain, if damaged, as directed by and to the approval of Departmental Representative and Landscape Architect.


	1.8 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Consider felled timber from which saw logs, pulpwood, posts, poles, ties, or fuel wood can be produced as saleable timber.
	.1 Stockpile adjacent to site in a manner that is safe and does not cause damage to existing areas or objects to remain.

	.3 If arrangements cannot be made to have felled timber removed for the purpose of recycling, the Contractor is responsible to dispose of the material in accordance with all local, provincial and federal regulations, prior to the completion of constru...


	Part 2 Products
	2.1 MATERIALS
	.1 Bituminous based paint of standard manufacture specially formulated for tree wounds.
	.2 Soil Material for Fill:
	.1 Excavated soil material: free of debris, roots, wood, scrap material, vegetable matter, refuse, soft unsound particles, deleterious, or objectionable materials.
	.2 Remove and store soil material for reused.



	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 requirements of authorities having jurisdiction and i...
	.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 PREPARATION
	.1 Inspect site and verify with Departmental Representative and Landscape Architect, items designated to remain.
	.2 Locate and protect utility lines: preserve in operating condition active utilities traversing site.
	.1 Notify Departmental Representative and Landscape Architect immediately of damage to or when unknown existing utility line[s] are encountered.
	.2 When utility lines which are to be removed are encountered within area of operations, notify Departmental Representative in ample time to minimize interruption of service.

	.3 Notify utility authorities before starting clearing
	.4 Keep roads and walks free of dirt and debris.

	3.3 APPLICATION
	.1 Manufacturer's instructions: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.4 CLOSE CUT CLEARING
	.1 All cutting shall be performed by or under direct supervision of an arborist, licenced in the Province of Manitoba
	.2 Close cut clearing to ground level to within 40 mm of ground surface.
	.3  Perform close cut clearing by hand so that existing surface is not damaged.
	.4 Cut off branches overhanging area cleared as directed by Landscape Architect.
	.5 Cut off unsound branches on trees designated to remain as directed by Landscape Architect.
	.1 Cut limbs and branches to be trimmed close to bole of tree or main branches
	.2 Paint cuts more than 3cm in diameter with approved tree wound paint.


	3.5 UNDERBRUSH CLEARING
	.1 Clear underbrush from areas as indicated at ground level including entire root systems.

	3.6 GRUBBING
	.1 No grubbing shall take place as part of this project without written approval and direction of the Landscape Architect. In instances where grubbing is deemed absolutely essential
	.2 Remove and dispose of roots larger than 5 cm in diameter, matted roots, and designated stumps from indicated grubbing areas.
	.3 Grub out stumps and roots to not less than 300mm below ground surface.
	.4 Grub out visible rock fragments and boulders, greater than 300mm in greatest dimension.
	.5 Fill depressions made by grubbing with suitable material and to make new surface conform with existing adjacent surface of ground. All material used to fill grubbing excavations should be sourced on site from other excavations. All efforts must be ...
	.6 Excavations and subsequent backfilling shall not contribute to erosion or bank destabilization. Material must not be left loose. In areas where slopes exceed 10% or seasonal washouts are prone, a bio-degradable mesh shall be used as a temporary mea...

	3.7 REMOVAL AND DISPOSAL
	.1 Remove cleared and grubbed materials off site to disposal area.
	.2 Cut timber greater than 200mm diameter to 3m lengths and stockpile on site. At the Owners discretion, stockpiled timber becomes property of the Owner.
	.3 Remove diseased trees identified by Departmental Representative and Landscape Architect and dispose of this material to approval of local authorities and regulations.

	3.8 FINISHED SURFACE
	.1 Leave ground surface in condition suitable for immediate grading operations and/or stripping of topsoil.

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



	31 23 33.01 EXCAVATING TRENCHING AND BACKFILLING
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 31 11 00 – Clearing and Grubbing Section
	.2 Section 31 22 13 – Rough Grading
	.3 Section 32 01 90.33 – Tree and Shrub Preservation
	.4 Section 32 16 15 – Concrete Walks and Curbs
	.5 Section 32 93 09 – Planting Bed Preparation
	.6 Section 32 15 40 – Crushed Stone Surfacing

	1.2 PROTECTION OF EXISTING FEATURES
	.1 Existing buried utilities and structures:
	.1 Size, depth and location of existing utilities and structures as indicated are for guidance only. Completeness and accuracy are not guaranteed.
	.2 Prior to commencing excavation work, notify applicable owner or authorities having jurisdiction, establish location and state of use of buried utilities and structures. Departmental Representative or authorities having jurisdiction to clearly mark ...
	.3 Confirm locations of buried utilities by careful test excavations.
	.4 Maintain and protect from damage, water, sewer, gas, electric, telephone and other utilities and structures encountered.
	.5 Where utility lines or structures exist in area of excavation, obtain direction of Departmental Representative and Landscape Architect.
	.6 Record location of maintained, re-routed and abandoned underground lines.

	.2 Existing buildings and surface features:
	.1 Conduct, with Departmental Representative  and Landscape Architect condition survey of existing buildings, trees and other plants, lawns, fencing, service poles, wires, rail tracks, pavement, survey bench marks and monuments which may be affected b...
	.2 Protect existing buildings and surface features from damage while work is in progress. In event of damage, immediately make repair to approval of the Departmental Representative.
	.3 Where required for excavation, cut roots or branches in accordance with Section 32 01 90.33 – Tree and Shrub Preservation.



	Part 2 Products
	2.1 MATERIALS
	.1 As shown on the drawings.


	Part 3 Execution
	3.1 SITE PREPARATION
	.1 Remove obstructions, ice and snow, from surfaces to be excavated within limits indicated.
	.2 Cut pavement or sidewalk neatly along limits of proposed excavation in order that surface may break evenly and cleanly.

	3.2 STOCKPILING
	.1 Stockpile materials in areas designated by the Departmental Representative. Stockpile granular materials in manner to prevent segregation.
	.2 Protect fill materials from contamination.

	3.3 EXCAVATION
	.1 Excavate to lines, grades, elevations and dimensions as shown on the drawings.
	.2 Do not disturb soil within branch spread of trees or shrubs that are to remain. If excavating through roots, excavate by hand and cut roots with sharp axe or saw if directed by certified arborist.
	.3 Dispose of surplus and unsuitable excavated material off site.
	.4 Do not obstruct flow of surface drainage or natural watercourses.
	.5 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic matter.
	.6 Obtain the Landscape Architect’s approval of completed excavation.
	.7 Hand trim, make firm and remove loose material and debris from excavations. Where material at bottom of excavation is disturbed, compact foundation soil to density at least equal to undisturbed soil.

	3.4 BACKFILLING
	.1 Do not proceed with backfilling operations until the Landscape Architect has inspected and approved installations.
	.2 Areas to be backfilled to be free from debris, snow, ice, water and frozen ground.
	.3 Do not use backfill material which is frozen or contains ice, snow or debris.
	.4 Place backfill material in uniform layers not exceeding 150 mm compacted thickness up to grades indicated. Compact each layer before placing succeeding layer.
	.5 Backfill around installations.
	.6 Place unshrinkable fill in areas as indicated. Consolidate and level unshrinkable fill with internal vibrators.
	.1 Place bedding and surround material as specified elsewhere.
	.2 Do not backfill around or over cast-in-place concrete within 24 hours after placing of concrete.


	3.5 RESTORATION
	.1 Upon completion of work, remove waste materials and debris, trim slopes, and correct defects as directed by the Landscape Architect.



	SPEC_Section 316113_V.01_2016-05-13_PPG.01
	Part 1 General
	1.1 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data: submit manufacturer's printed product literature, specifications and datasheet.
	.3 Sub-surface investigation report: when site conditions differ from those indicated, submit written notification to Departmental Representative and await further instructions.
	.4 Submit schedule of planned sequence of installation to Departmental Representative for review, as specified.
	.5 Equipment:
	.1 Submit prior to pile installation for review by Departmental Representative, list and details of equipment for use in installation of piles.


	1.2 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's instructions and Section 01 61 00 - Common Product Requirements.
	.2 Replace damaged piles as directed by Departmental Representative.

	1.3 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Divert unused, or cut off concrete materials from landfill to local facility as approved by Departmental Representative.

	1.4 EXISTING CONDITIONS
	.1 Sub-surface investigation report is attached to the specifications.

	1.5 SCHEDULING
	.1 Install piles in accordance with sequence and schedule presented and approved by Departmental Representative.
	.2 Provide schedule of planned sequence of installation to Departmental Representative for review, not less than two weeks prior to commencement of pile driving.


	Part 2 Products
	2.1 MATERIALS
	.1 Material requirements for piles are specified in Section 03 20 00 Concrete Reinforcing and 03 33 00 Cast-in-Place Concrete.

	2.2 EQUIPMENT
	.1 Pile installation equipment to consist of a track mounted skid steer with auger attachments or equivalent.  All pile equipment shall be chosen to minimize the disturbance and damage to the riparian forest.  Obtain Departmental Representative approv...


	Part 3 Execution
	3.1 PREPARATION
	.1 Protection:
	.1 Protect adjacent structures, services and work of other sections from hazards due to pile installation operations.
	.2 Arrange sequencing of pile driving operations and methods to avoid damages to adjacent existing structures.
	.3 Protect riparian forest during all piling operations.
	.4 When damages occur, remedy damaged items to restore to original or better condition at own expense.

	.2 Ensure that ground conditions at pile locations are adequate to support pile installation operations.
	.1 Make provision for access and support of piling equipment during performance of Work.


	3.2 INSTALLATION
	.1 Average factored skin friction values for cast-in-place piles under compressive loading:
	.1 Average factored end bearing values for cast-in-place piles under compressive loading:
	.2 Installation of each pile will be subject to review of Departmental Representative.
	.1 Departmental Representative will be sole judge of acceptability of each pile with respect to final installation depth or other criteria used to determine load capacity.
	.2 Departmental Representative shall review final installation of all piles prior to removal of pile driving rig from site.


	3.3 OBSTRUCTIONS
	.1 Where obstruction is encountered that causes unexpected change in pile installation, proceed as directed by Departmental Representative.
	.2 Coordinate the exact pile locations on site with Departmental Representative.
	.3 Coordinate the removal or trimming of trees with the project arborist.

	3.4 REPAIR AND RESTORATION
	.1 Leave rejected pile in place and cut off as directed by Departmental Representative.
	.2 Leave rejected pile in place, place adjacent pile and modify pile cap as directed by Departmental Representative.
	.3 No extra compensation will be made for removing and replacing or other work made necessary through rejection of defective piles.

	3.5 FIELD QUALITY CONTROL
	3.6 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.



	SPEC_Section 316323_V.01_2016-05-13_PPG.01
	Part 1 General
	1.1 REFERENCES
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM A36/A36M-05, Standard Specification for Carbon Structural Steel.
	.2 ASTM A53/A53M-05, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.
	.3 ASTM A252-98e(2002), Standard Specification for Welded and Seamless Steel Pipe Piles.
	.4 ASTM A283/A283M-03, Standard Specification for Low and Intermediate Tensile Strength Carbon Steel Plates.
	.5 ASTM A615/A615M-05a, Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
	.6 ASTM A706/A706M-05a, Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement.
	.7 ASTM A775/A775M-04a, Standard Specification for Epoxy-Coated Steel Reinforcing Bars.
	.8 ASTM A929/A929M-01, Standard Specification for Steel Sheet, Metallic-Coated by the Hot-Dip Process for Corrugated Steel Pipe.
	.9 ASTM A996/A996M-05a, Standard Specification for Rail-Steel and Axle-Steel Deformed Bars or Concrete Reinforcement.
	.10 ASTM A1008/A1008M-05b, Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable.

	.2 American Welding Society (AWS)
	.1 AWS D1.4/D1.4M-05, Structural Welding Code - Reinforcing Steel.

	.3 Canadian Standards Association (CSA International)
	.1 CSA-A23.1/A23.2-04(July 2005), Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
	.2 CAN/CSA-G30.18-M92(2002), Billet Steel Bars for Concrete Reinforcement.
	.3 CSA-G40.20/G40.21-04, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
	.4 CAN/CSA S16-01, Consolidated (This is a consolidated reprint, incorporating Update No. 1 - June 2003, Update No. 2 - December 2003 and Supplement No. 1 - January 2005).
	.1 CAN/CSA-S16.1-01, Limit States Design of Steel Structures.

	.5 CSA W48-01(R2006), Filler Metals and Allied Materials for Metal Arc Welding.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product data: submit manufacturer's printed product literature, specifications and datasheet.
	.3 Shop Drawings:
	.1 Reinforcing steel: Indicate reinforcing for pile and pile cap including bar sizes, length, bends, hooks, splices, spacing and spacer details.

	.4 Quality assurance submittals:
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.
	.3 Records and reports: submit Mill report and concrete tests as described in PART 2 - SOURCE QUALITY CONTROL.


	1.3 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Divert unused metal materials from landfill to metal recycling facility as approved by Departmental Representative.
	.3 Divert unused concrete materials from landfill to local facility as approved by Departmental Representative.


	Part 2 Products
	2.1 MATERIALS
	.1 Concrete mixes and materials: in accordance with Section 03 30 00 - Cast-in-Place Concrete.
	.2 Reinforcing steel: to CAN/CSA-G30.18 and in accordance with Section 03 20 00 - Concrete Reinforcing.

	2.2 SOURCE QUALITY CONTROL
	.1 Mill report to CAN/CSA-S16.
	.2 Concrete tests: to CSA-A23.1/A23.2.


	Part 3 Execution
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 INSTALLATION
	.1 Bore holes to diameters and depths as indicated.
	.2 Dispose of excavated materials off site.
	.3 Departmental Representative shall inspect pile excavation prior to placing of concrete.
	.1 Remove loose material, foreign matter and water as directed by Departmental Representative.

	.4 Given the potential for sloughing and squeezing of the borehole due to groundwater, full-length steel sleeves may be required during pile installation in an effort to maintain the drill shaft in a clean and dry state.  Sleeving of the piles is requ...
	.5 Install steel reinforcement in accordance with Section 03 20 00 - Concrete Reinforcing and as indicated.
	.6 Fill pile excavations with concrete to elevations as indicated.
	.1 Place concrete in one continuous pour in accordance with Section 03 30 00 - Cast-in-Place Concrete.

	.7 Steel protective casing to be removed unless otherwise specified.
	.8 Where steel protective casing is to be removed, provide concrete with minimum slump of 125 mm and with retarder to prevent arching or setting of concrete.
	.1 Withdraw casing in conjunction with concrete placing, keeping bottom of casing 600 mm below level of concrete.
	.2 Do not vibrate concrete internally.

	.9 Groundwater inflows are anticipated in the pile excavations.  The excavations must be dewatered prior to concrete placement or concrete shall be placed using tremie or pump-in techniques.
	.10 An archeologist is required to be on site at all times during excavation for the pile foundations and shall be the responsibility of the contractor.
	.11 In conjunction with the archeological requirements, a Research and Collection Permit must be obtained from Parks Canada Agency prior to any excavation work.
	.12 The proposed work is located within 107 m of the Normal Summer River Level (NSRL) and a City of Winnipeg Waterway Construction Permit must be obtained at the responsibility of the Contractor prior to any work. The corresponding KGS Group letter re...

	3.3 DEFECTIVE PILES
	.1 Cased concrete shaft piles rejected where:
	.1 Soil has entered casing.
	.2 Water has entered casing.
	.3 Casing is damaged, out of tolerance or alignment.

	.2 Defective pile, as directed by Departmental Representative, may be left in place and to be cut off at elevation specified by Departmental Representative and backfilled.

	3.4 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 01 90.33 Tree and Shrub Preservation
	Part 1 General
	1.1 SECTION INCLUDES
	.1 This Specification covers the protection of all existing trees. The Work to be done by the Contractor under this Specification shall include the furnishing of all superintendence, overhead, labour, materials, equipment, tools, supplies and all othe...

	1.2 DEFINITIONS
	The following definitions shall apply:
	.1 TREE PROTECTION AREA: Generally, a tree protection area should consist of the ground encompassing from 1.0 (minimum) to 1.5 times the distance between the trunk and dripline, or as shown in the table below, whichever is greater. Areas of ground cov...
	With groups of trees or where an array effect is present, there may be discontinuous (non-overlapping) perimeters of tree protection areas, which result in difficult to maintain or ineffective tree protection fencing. In these cases, even though tree ...
	.2 DRIPLINE: The outermost edge of the tree's canopy or branch spread. The area within a tree's dripline is all the ground under the total branch spread.
	.3 CRITICAL ROOT ZONE: Generally, all of the ground area included in the dripline.
	.4   DIAMETER (CALIPER): The size (millimeters) of a tree's trunk is measured at:
	.1 150mm above grade for trunk diameters up to and including 100mm;
	.2 600mm above grade for trunk diameters from 100mm up to and including 200mm; and
	.3 1.2M above grade for trunk diameters greater than 200mm.

	.5 ARBORIST: An individual who has obtained accreditation from the Manitoba Arborists Training and Examination Program or the International Society of Arboriculture Arborist Certification Program (ISA) and possesses a valid Manitoba Arborists License.


	Part 2 Products
	2.1 MATERIALS
	.1 Tree Protection Barrier Fence
	.1 Moulded Mesh Vinyl Construction Fence, Snow Fence or other similar product. -  Rolled; 1.2m high; Commercial Grade; Colour: Orange
	.2 Steel T-Bar Stakes; 1.8m high; c/w tie holes; Galvanized, Painted or Powder Coated. In sufficient quantity to hold the fence taught and erect without slumping.
	.3 Steel Tie Wire; heavy gauge



	Part 3 Execution
	3.1 TREE PROTECTION AREA
	.1 Existing trees and planted areas shall be protected and preserved as noted on the drawings. The Protection Area shall be as described above, unless otherwise approved by the Departmental Representative and Landscape Architect.
	.2 Motorized equipment and trailers, including tractors, bobcats, bulldozers, trackhoes, trucks, cars, and carts shall not be allowed access within tree protection areas. Should access be necessary within designated tree protection areas, the existing...
	.3 Materials and supplies shall not be stockpiled or stored within the tree protection area. Should temporary storage be necessary within designated tree protection areas, the existing grade shall be covered with double, overlapping sheets of ¾ inch t...
	.4 No objects or materials may be leaned against or supported by a tree's trunk, branches, or exposed roots. The attachment or installation to trees of any sign, cable, wire, nail, swing, or any other material that is not needed to help support the na...
	.5 Appropriate tree pruning and/or removal permits must be secured prior to beginning work.

	3.2 TREE PROTECTION FENCING
	.1 Tree protection areas and fencing locations shall be approved by the Departmental Representative and Landscape Architect prior to construction. Layout and staking shall be done by the Contractor.
	.2 T-Bar stakes to be driven a minimum 600mm into the ground at a maximum of 3m intervals. Wooden stakes and Steel Rebar are not considered alternatives for T-Bar Stakes.
	.3 Fencing should be installed to completely surround the limits of tree protection areas, and should extend at least 3.0M beyond the designated construction limits.
	.4 Tree protection fencing must be installed prior to any site activity and shall remain in good condition until its removal is authorized by the Departmental Representative and Landscape Architect.

	3.3 TREE PROTECTION
	.1 All trees within and immediately adjacent to the proposed construction areas will require 1x6x8' wood planks strapped to the tree trunk to completely protect the tree trunk from impact damage (smaller trees will be similarly protected using proport...
	.2 Further to item 2.1.1, all trees within or immediately adjacent to the proposed construction area will have a 1.0m (minimum) radius protective zone calculated from the circumference at the base of the trunk which will remain free of digging, trench...
	.3 Should the demands of construction require an unfenced Tree Protection Area, protective fencing must be installed for the area described in 2.3.2.

	3.4 OVERHEAD BRANCH AND LIMB PROTECTION
	.1 Further to 2.1.1, tree limbs and branches overhanging the construction area shall not be damaged. The Contractor shall be responsible for ensuring that the above ground portions of trees are not damaged during Work.
	.2 Should pruning be required, the Contractor shall contact the Departmental Representative and Landscape Architect for approval. Pruning work must be using proper pruning techniques by a licensed Arbourist.

	3.5 EXCAVATION
	.1 During all excavation a representative of the Departmental Representative and Landscape Architect shall be present at all times unless otherwise agreed upon.
	.2 The Departmental Representative and Landscape Architect shall be notified prior to any trenching or excavation known or suspected to involve cutting of more than:
	.1 Two (2) roots, 75mm or more in diameter; and/or
	.2 Four (4) roots between 50mm and 75mm in diameter. The Departmental Representative and Landscape Architect shall be notified immediately in the event that roots in excess of that described above are cut, torn, ripped, or otherwise injured.
	.3 Should root pruning be required the Contractor must ensure proper root pruning techniques are employed by a licensed Arbourist.
	.3 Upon approval by the Departmental Representative and Landscape Architect, prior to any excavation, removal of sidewalk, or other activity that will result in removal of soil and tree roots, all tree roots within work area will be pruned to a depth ...
	.4 All work under the Dripline of any tree shall be done by hand or by other methods which will prevent breakage or other injury to branches and roots.
	.5 Where it is necessary to excavate within the critical root zone of existing trees, contractor shall use all possible care to avoid injury to trees and tree roots. Excavation, in areas where 50mm diameter and larger roots occur, shall be done by han...
	.6 Wherever roots are exposed smaller than two 50mm in diameter, such roots extending through the excavation shall be hand pruned. All excavated areas within critical root zones shall be closed within twelve (12) hours - if this is not possible, the e...

	3.6 NOTIFICATION
	.1 The Departmental Representative and Landscape Architect is to be notified 3 business days in advance of any large equipment to be working in the vicinity of existing trees. The Contractor shall provide adequate personnel on foot to supervise equipm...
	.2 Special care is required during excavation to ensure existing tree root structure is not damaged. Should root pruning be required the Contractor must ensure proper root pruning techniques are employed by a licensed Arbourist.

	3.7 CLEANING
	.1 Remove debris, trim surfaces and leave work site clean, upon completion of Work
	.2 Use cleaning solutions and procedures which are not harmful to health, are not injurious to plants, and do not endanger wildlife, adjacent water courses or ground water.



	32 11 16.01 Granular Sub-base
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 01 74 19 - Construction/Demolition Waste Management And Disposal

	1.2 REFERENCES
	.1 American Society for Testing and Materials (ASTM)
	.1 ASTM C117-[95], Standard Test Methods for Material Finer Than 0.075 mm Sieve in Mineral Aggregates by Washing.
	.2 ASTM C131-[96], Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	.3 ASTM C136-[96a], Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.4 ASTM D422-[63(1998)], Standard Test Method for Particle-Size Analysis of Soils.
	.5 ASTM D698-[00a], Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3).
	.6 ASTM D1557-[00], Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000ft-lbf/ft3) (2,700kN-m/m3).
	.7 ASTM D1883-[99], Standard Test Method for CBR (California Bearing Ratio) of Laboratory Compacted Soils.
	.8 ASTM D4318-[00], 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.


	1.3 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with Section 01 74 19 - Construction/Demolition Waste Management And Disposal.
	.2 Divert unused granular material from landfill to local facility as approved by Landscape Architect.


	Part 2 Products
	2.1 MATERIALS
	.1 Granular sub-base material: in accordance with CW specification 3110-R17, Sub-Grade, Sub-Base and Base Course


	Part 3 Execution
	3.1 PLACING
	.1 Place granular sub-base after sub grade is inspected and approved by Landscape Architect.
	.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 Begin spreading sub-base material on crown line or high side of one-way slope.
	.6 Place granular sub-base materials using methods which do not lead to segregation or degradation.
	.7 For spreading and shaping material, use spreader boxes having adjustable templates or screeds which will place material in uniform layers of required thickness.
	.8 Place material to full width in uniform layers not exceeding 150mm compacted thickness. Landscape Architect may authorize thicker lifts (layers) if specified compaction can be achieved.
	.9 Shape each layer to smooth contour and compact to specified density before succeeding layer is placed.
	.10 Remove and replace portion of layer in which material has become segregated during spreading.

	3.2 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 Landscape Architect before use.
	.3 Compact to density of not less than 98% corrected maximum dry density /maximum dry density in accordance with [ASTM D698] [ASTM D1557]].
	.4 Shape and roll alternately to obtain smooth, even and uniformly compacted sub-base.
	.5 Apply water as necessary during compaction to obtain specified density.
	.6 In areas not accessible to rolling equipment, compact to specified density with mechanical tampers approved by Landscape Architect.
	.7 Correct surface irregularities by loosening and adding or removing material until surface is within specified tolerance.

	3.3 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 Proof roll at level in sub-base as indicated. If non standard proof rolling equipment is approved, Landscape Architect to determine level of proof rolling.
	.3 Make sufficient passes with proof roller to subject every point on surface to three separate passes of loaded tire.
	.4 Where proof rolling reveals areas of defective subgrade:
	.1 Remove sub-base and subgrade material to depth and extent as directed by Landscape Architect.
	.2 Backfill excavated subgrade sub-base material and compact in accordance with this section.
	.3 Replace sub-base material and compact.

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

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

	3.5 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 Landscape Architect.



	32 14 13 Precast Concrete Unit Paving
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Requirements and procedures for installing precast concrete unit pavers by hand.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 32 11 19 – Granular Sub-base
	.3 Section 32 16 15 – Concrete Walk and Curbs.

	1.3 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM).
	.1 ASTM C136-[01], Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.2 ASTM C979-[99], Standard Specification for Pigments for Integrally Colored Concrete.

	.2 Canadian Standards Association (CSA International).
	.1 CSA A23.1/A23.2-[00], Concrete Materials and Methods of Concrete Construction/Method of Test for Concrete.
	.2 CSA A179-[94], Mortar and Grout for Unit Masonry.
	.3 CSA-A231.2-[95], Precast Concrete Pavers.
	.4 CSA A283-[00], Qualification Code for Concrete Testing Laboratories.


	1.4 SUBMITTALS
	.1 Product Data:
	.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit following sampling and testing data:
	.1 Sieve analysis for gradation of bedding and joint material.
	.2 Unit paver sampling and testing.
	.3 Evaluation of cleaning and sealing compound.


	.2 Samples:
	.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit full size sample of each type, size pavers.

	.3 Manufacturer's Instructions:
	.1 Submit manufacturer's installation instructions.


	1.5 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Installer: company or person specializing in precast concrete paver installations with 5 years documented experience.

	.2 Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.
	.3 Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	.4 Mock-ups:
	.1 Construct mock-up in accordance with Section 01 45 00 - Quality Control
	.2 Install 3 x 3m area mock-up.
	.3 Mock-up will be used:
	.1 To judge workmanship, substrate preparation, operation of equipment and material application.
	.2 To determine surcharge of bedding layer, joint sizes, lines, laying pattern[s], colour[s] and texture.
	.3 Locate where directed by Departmental Representative.
	.4 Allow 24 hours for inspection of mock-up before proceeding with work.
	.5 When accepted, mock-up will demonstrate minimum standard of quality required for this work. [Approved mock-up may remain as part of finished work. Remove mock-up and dispose of materials when no longer required and when directed by Departmental Rep...


	.5 Pre-Installation Meetings: conduct pre-installation meeting to verify project requirements, manufacturer's installation instructions and manufacturer's warranty requirements.

	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with Section 01 74 19 - Construction/Demolition Waste Management and Disposal.
	.2 Fold up metal banding, flatten and place in designated area for recycling.


	Part 2 Products
	2.1 CONCRETE PAVERS
	.1 Concrete pavers: to CSA-A231.2 and as follows:
	.1 Size: as indicated.
	.2 Shape: as indicated.
	.3 Colour: as indicated.
	.4 Standard end, corner, border units as required.

	.2 Manufactured in moulds, with spacers, suitable for installation and delivered on site in cubes of laying panels in protective wrapping.
	.3 Pigment in concrete pavers: to ASTM C979.

	2.2 BEDDING AND JOINT MATERIAL
	.1 Joint Sand: Polymeric Sand
	.2 Bedding sand: clean, non-plastic, free from deleterious or foreign matter, natural or manufactured from crushed rock or gravel. Do not use limestone screenings or stone dust.
	.3 Gradation: to CSA-A23.1, Table 4 - Grading Limits for Fine Aggregate, and CSA A179 as follows:

	2.3 EDGE RESTRAINTS
	.1 Edge restraints shall be as indicated on Drawings.
	.2 Structural curb:
	.1 Concrete curb: to Section 32 16 15 – Concrete Walk and Curbs.

	.3 PVC or medium density polyethylene, industrial and flexible type edging, manufactured for use in paver installation, complete with connectors and pre-manufactured anchoring locations for spikes.
	.1 Anchoring: to manufacturer's instructions. Galvanized, spiral, steel anchor spikes 9.5mm diameter x 254mm length, 1 per 300mm of edging and at 100mm each side of joints.


	2.4 CLEANING COMPOUND
	.1 Clear, organic solvent, designed and recommended by manufacturer for cleaning concrete pavers of contamination encountered.
	.2 Acid based chemical detergent, designed and recommended by manufacturer for removal of contamination encountered on pavers.


	Part 3 Execution
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written data, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets.

	3.2 STRUCTURAL SURFACE
	.1 Verify that structural surfaces conform to levels and compaction required for installation of unit pavers. If discrepancies occur, notify Departmental Representative and do not commence work until instructed by Departmental Representative.
	.2 Verify that top of structural surface (top of base) does not exceed plus or minus 10mm of grade over 3m straightedge.
	.3 Ensure that structural surface is not frozen or standing water is present during installation.

	3.3 STRUCTURAL CURBS
	.1 Verify that structural curbs conform to elevations and alignments required for installation of unit pavers. If discrepancies occur, notify Departmental Representative and do not commence work until instructed by Departmental Representative.

	3.4 INSTALLATION OF EDGE RESTRAINTS
	.1 Install restraints true to grade, in accordance with manufacturer's recommendations.

	3.5 PLACING OF BEDDING MATERIAL
	.1 Ensure bedding material is not saturated or frozen at all times until installation is complete.
	.2 Spread and screed material on structural surface to achieve 25mm compacted thickness after vibrating pavers in place. Do not use joint sand for bedding sand.
	.3 Do not disturb screeded material. Do not use bedding material to fill depressions in structural surface.

	3.6 INSTALLATION OF CONCRETE PAVERS
	.1 Lay pavers to pattern[s] indicated. Joints between pavers: as recommended by manufacturer.
	.2 Use appropriate end, edge and corner stones. Saw cut pavers to fit around obstructions and at abutting structures.
	.3 Use a low amplitude, high frequency plate compactor capable of at least 22 kN centrifugal compaction force to vibrate pavers into bedding sand.
	.4 Inspect, remove, and replace chipped, broken and damaged pavers.
	.5 Sweep dry joint sand material into joints.
	.6 Settle sand by vibrating pavers with plate compactor.
	.7 Continue application of joint material and vibrating of pavers until joints are full. Do not vibrate within 1 m of unrestrained edges of pavers.
	.8 Sweep off excess joint material when installation is complete.
	.9 Final surface elevations not to exceed plus or minus 10mm under 3m long straightedge.
	.10 Surface elevation of pavers: 3 to 4mm above adjacent drainage inlets, concrete collars or channels.
	.11 ENSURE CONFORMANCE OF FINAL ELEVATIONS.

	3.7 CLEANING
	.1 Carry out cleaning at times and conditions recommended by manufacturer of cleaning compound.
	.2 Remove and dispose of loose, extraneous materials from surfaces to be cleaned.
	.3 Apply cleaning compounds appropriate for removal of various contaminants encountered in accordance with manufacturer's recommendations.
	.4 Final surface to be free of contamination.

	3.8 CLEANING
	.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.



	32 15 40 Crushed Stone Surfacing
	Part 1 General
	1.1 RELATED WORK
	.1 Section 32 11 19 – Granular Sub-Base

	1.2 REFERENCES
	.1 American Society for Testing and Materials (ASTM)
	.1 ASTM C 136-96a, Method for Sieve Analysis of Fine and Coarse Aggregates.
	.2 ASTM C 117-95, Test Method for Material Finer Than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	.3 ASTM E 11-95, Specification for Wire - Cloth Sieves for Testing Purposes.
	.4 ASTM D 4318-98, Test Method for Liquid Limit, Plastic Limit and Plasticity Index of Soils.
	.5 ASTM D 698-91, Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures, Using 5.5 lb. (2.49-kg) Rammer and 12-in (304.8-mm) Drop.

	.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.


	1.3 PROTECTION
	.1 Prevent damage to buildings, landscaping, curbs, sidewalks, trees, and adjacent property. Make good any damage.
	.2 Provide access to building at all times. Coordinate paving schedule to minimize interference with normal use of premises.

	1.4 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials.
	.2 Place materials defined as hazardous or toxic waste in designated containers.
	.3 Ensure emptied containers are sealed and stored safely for disposal away from children.


	Part 2 Products
	2.1 MATERIALS
	.1 Granular Sub-Base:
	.1 Crushed, pit run or screened stone, gravel or sand consisting of hard durable particles free from clay lumps, cementation, organic material, frozen material and other deleterious materials.
	.2 Gradations: within limits specified when tested to ASTM C 136 and ASTM C 117. Sieve sizes to CAN/CGSB-8.1 rather than ASTM E 11.

	.2 Table:
	Sieve Designation % Passing
	75 mm    100
	4.75 mm   25-85
	0.425 mm   5-30
	0.075 mm   0-10

	.3 Granular base:
	.1 Crushed stone or gravel: hard, durable, angular particles, free from clay lumps, cementation, organic material, frozen material and other deleterious materials.
	.2 Gradations: within limits specified when tested to ASTM C 136 and ASTM C 117. Sieve sizes to CAN/CGSB-8.1 rather than ASTM E 11.
	.3 Table
	Sieve Designation % Passing
	19 mm    100
	12.5 mm    70-100
	4.75 mm    40-70
	2.00 mm    23-50
	0.425 mm   7-25
	0.075 mm   3-8
	.4 Liquid Limit ASTM D 4318 Maximum 25
	.5 Plasticity Index ASTM D 4318 Maximum 6

	.4 Granular topping:
	.1 Screenings: hard, durable, crushed limestone particles or black granite (as indicated on drawings), free from clay lumps, cementation, organic material, frozen material and other deleterious materials.
	.2 Gradations: within limits specified when tested to ASTM C 136 and ASTM C 117.
	Sieve Designation % Passing
	9.5 mm   100
	4.75 mm    50-100
	2.00 mm    30-65
	0.425 mm   10-30
	0.075 mm   5-10
	.3 Filter Fabric:  Filter cloth to be Terra Fix 270R, or approved equal.



	Part 3 Execution
	3.1 SUBGRADE
	.1 Ensure that the subgrade preparation conforms to levels and compaction required to allow for installation of granular base.

	3.2 FILTER FABRIC
	.1 Install Filter Fabric as indicated on drawings.  Filter Fabric to be Terra Fix 270R, or approved alternate.

	3.3 GRANULAR BASE
	.1 Granular base material to be 20mm Crushed Limestone Down with a minimum thickness of 150mm.
	.2 Spread and compact granular base material in uniform layer not exceeding 150mm compacted thickness.
	.3 Compact to a density of not less than 100% Standard Density in accordance with ASTM D 698.

	3.4 GRANULAR TOPPING
	.1 Place Crushed Limestone to a compacted thickness of 50mm where indicated on drawings.
	.2 Place Crushed Granite to a compacted thickness of 75mm where indicated on drawings.

	3.5 FIELD QUALITY CONTROL
	.1 Inspection and testing of crushed stone surfacing will be carried out by designated testing laboratory as required.
	.2 Costs of tests will be paid by the Contractor if required.



	32 16 15 Concrete Walk and Curbs
	.1 This Specification shall cover the complete supply, and installation of concrete walks and curbs including infill sections as specified herein and as shown on the Drawings. The work to be done by the Contractor under this Specification shall includ...
	.2 ASTM A1064 / A1064M - 16 Standard Specification for Carbon-Steel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete

	4. Department of Justice Canada (Jus).
	.1 Canadian Environmental Assessment Act (CEAA), 1995, c. 37.
	.2 Canadian Environmental Protection Act, 1999 (CEPA), c. 33.
	.3 Fisheries Act (R.S.C., 1985, c. F-14)

	.5 City of Winnipeg
	.1 Waterway By-Law no. 5888/92
	.2 Best Management Practices Handbook for Activities in and Around the City’s Waterways and Watercourses. Nov.2005

	1.4 SHOP DRAWINGS
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Indicate layout, pattern and relationship of paving joints to fixtures and project formed details. Indicate all reinforcing including sizing, layout and tie-in to existing members.

	1.6 QUALITY ASSURANCE
	1. Qualifications
	1.  Installer: Company or person specializing Portland cement concrete paving with 5years documented experience.
	2. Certificates.
	1. Submit manufacturer's test data and certification that following material meets requirements of this section prior to starting concrete work:
	1. Portland Cement.
	2. Blended Hydraulic Cement.
	3. Supplementary Cementing Material.
	4. Admixtures.
	5. Joint Sealants.
	6. Curing Materials.
	7. Joint Filler.

	2. Submit certification that plant, equipment, and materials to be used in concrete comply with requirements of CAN/CSA-A23.1, and that mix design is adjusted to prevent alkali aggregate reactivity problems.

	3. Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.
	4. Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	5. Pre-Installation Meetings: conduct pre-installation meeting to verify project requirements, manufacturer's installation instructions and manufacturer's warranty requirements.

	1.7 DELIVERY, STORAGE AND HANDLING
	1. Packing, shipping, handling, and unloading:
	1. Unload cement and store in weathertight bins or silos that protect cement from dampness and contamination and provide easy access for inspection and identification of each shipment.
	2. Deliver and stockpile aggregates in an area that will not impede construction or encroach over the limits of construction. Do not stockpile within tree protection zones in accordance with Section 32 01 90.33 Tree and Shrub Preservation.
	3. Stockpile 100% of total required amount of each size of aggregate prior to commencing mixing operation.

	2. Storage and protection:
	1. Store admixtures, curing compounds and miscellaneous materials as recommended by manufacturer.



	32 37 00 EXTERIOR SITE FURNISHINGS
	Part 1 General
	1.1 SUMMARY
	.1 This specification shall cover the supply and/or installation of site furnishings.  The Contractor shall furnish all labour, materials, equipment and services necessary to complete the Work as shown on the drawings and specified herein.  These item...
	.1 The Contractor shall be responsible for the supply, safe storage and handling of all miscellaneous metal materials as set forth in this Specification.
	.2 All materials supplied under this Specification shall be of a type approved by the Consultant, and shall be subjected to inspection and testing by the Consultant.
	.3 The Work to be done by the Contractor under this Specification shall include the furnishing of all superintendence, overhead, labour, materials, equipment, tools, supplies, and all things necessary for and incidental to the satisfactory performance...
	.4 All materials supplied under this Specification shall be of a type approved by the Consultant, and shall be subjected to inspection and testing by the Consultant
	.5 Metal Work performed under this specification shall cover supply, fabrication, powder coating, transportation, handling and installation of miscellaneous metal, including all miscellaneous metal elements and incidental component/fasteners, as speci...


	1.2 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 74 19 - Construction/Demolition Waste Management And Disposal.
	.3 Section 05 50 00.2 – Metal Fabrication - Landscape

	1.3 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM)
	.1 ASTM A240/A240M-[15b], Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.
	.2 ASTM A269-[02], Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service.
	.3 ASTM A307-[02], Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.4 ASTM A500/A500M-[13], Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes
	.5 ASTM A1008/A1008M-[15], Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable


	1.4 PROTECTION
	.1 Prevent damage to other trees, landscaping, benches, buildings, pavement, surface and underground utility facilities.

	1.5 SUBMITTALS
	.1 Shop Drawings
	.1 Contractor to submit shop drawings for review and approval prior to any fabrication.


	1.6 SAMPLES
	.1 Submit to Consultant submittals listed for review. Submit with reasonable promptness and in orderly sequence so as to not cause delay in Work. Failure to submit in ample time is not considered sufficient reason for an extension of Contract Time and...
	.2 Work affected by submittal shall not proceed until review by the Consultant.
	.3 Present samples and mock-ups in the same units as the contract documents.
	.4 Notify Consultant, in writing at time of submission, identifying deviations from requirements of Contract Documents stating reasons for deviations.
	.5 Contractor's responsibility for errors and omissions in submission is not relieved by the Consultant's review of submittals.
	.6 Provide:  Shop Drawings for all furnishings for review and approval.

	1.7 QUALITY CONTROL
	.1 Inspection
	.1 All workmanship and all materials furnished and supplied under this Specification are subject to close and systematic inspection and testing by the Consultant including all operations from the selection and production of materials through to final ...

	.2 Qualifications of Contractor
	.1 The Contractor shall produce evidence that his plant is recently fully approved by the C.W.B. to the requirements of CSA Standard W47.1-1983, Division 2.
	.2 The Contractor shall produce evidence that all welding operators to be employed on the Work are currently qualified by the C.W.B. at the time of fabrication and in the processes in which they are to be employed on the Work. Such qualifications shal...
	.3 The Contractor shall also produce evidence relative to each operator, that he has been executing satisfactory welding in the required processes within the six-month period previous to the award of this Contract.

	.3 Quality And Details of Welds
	.1 The quality and details of welds shall be in accordance with A.W.S. D1.1, Subsection 9.25.
	.2 Welds shall have no cracks, inadequate penetration or lack of fusion, and shall have no other defects exceeding the A.W.S. D1.1, Subsection 9.25. Fusion type defects referred to in Subsection 9.25 shall be interpreted as slag inclusions and similar...
	.3 Welds to be ground smooth and be free of snags or inclusions.

	.4 Testing
	.1 All materials, welding procedures, shop drawings and steel Work fabrication will be inspected by the Consultant to ascertain compliance with the Specifications and Drawings.
	.2 All welds will be visually inspected.
	.3 The Consultant shall have access to all the fabricator's normal quality control records for this Contract.
	.4 Weld inspection will be carried out in accordance with the requirements of A.W.S. Dl.l.
	.5 Welds that are found by any of the inspection methods to be inadequate and unsatisfactory shall be repaired in accordance with A.W.S. D1.1 and then re-tested. The cost of the repairs, and of the tests that reveal inadequate and unsatisfactory welds...
	.6 No repair shall be made until agreed to by the Consultant.

	.5 Unacceptable Work
	.1 Any Work found to be unacceptable shall be immediately brought to the attention of the Consultant and shall be corrected in accordance with A.W.S. D1.1, Subsection 3.7.



	Part 2 Products
	2.1 GENERAL
	.1 Smooth all cut edges and ensure that all material is free from burrs, cracks, defects and other imperfections.

	2.2 MATERIALS
	.1 Custom Outdoor Bench mounted on Limestone Boulders.
	.1 Limestone Base shall be existing rough cut rectangular boulders.
	.2 Framework Shall be HSS cold rolled steel square tube and hot rolled steel flat bar. Powder coated Paint: Black.
	.3 Wood Members shall be Ipe wood slats, FSC certified.
	.4 Fasteners shall be steel, tamper proof with powder coated heads to match framework.
	.5 Epoxy Grout, all weather resistant.

	.2 Enameltec Signage. (Porcelain Enamel on ASTM A424 Steel Plate.)
	.1 Holes tapped for anchoring to steel support.
	.2 Graphic Material to be supplied
	.3 Fabrication, Assembly and Installation as per manufacturer’s specifications.
	.1 Manufacturer: PG Bell. 420 Main Street East. Milton, ON. L9T 5G3. 1.800.663.8543
	.2 Equivalent Product Manufacturers.

	.3 Bollards and Fittings
	.1 Bollard - Fixed, Embedded
	.1 Steel Pipe
	.2 Powder-coated – Black.
	.2 Bollard – Removable
	.1 Steel Pipe
	.2 Powder-coated – Black
	.3 Chain Accessories
	.1 3/8” Bollard Chain Eyes
	.2 Quick Link Connector
	.3 Bollard Chain 5/16”
	.4 Fabrication, Assembly and Installation as per manufacturer’s specifications.
	.1 Manufacturer: Reliance Foundry. Unit 207, 6450 – 148 Street, Surrey, BC. V3S 7G7. 1.888.735.5680
	.2 Equivalent Product Manufacturers.



	Part 3 Execution
	3.1 CONSTRUCTION METHODS
	.1 Bench Installation
	.1 Installation of site furnishings shall be as shown on drawings and as per manufacturer’s specifications.
	.2 Bench tops shall be pre-assembled off site. All welds to be ground smooth and all bolt holes to be tapped prior to powder coating.
	.3 Install bench on-site. Drill holes in existing limestone block to match bench frame exactly. Do not drill within 100mm of any edge of any boulder. Size anchor bolts accordingly. Use weather resistant epoxy in anchor bolt holes to provide permanent ...

	.2 Signage Installation
	.1 Install Signage Supports as per Section 05 50 00.2
	.2 Attach Signage to supports as per manufacturer’s specifications

	.3 Bollard Installation
	.1 Auger footing to depth below frost line. Remove all debris from hole including dewatering as required.
	.2 Install all pre-fabricated pipe bollards plumb and level. Embed Bollard into Concrete minimum 600mm, maintaining required height above ground.
	.3 Install all pre-fabricated pipe bollards plumb and level. Embed Bollard into Concrete minimum 600mm, maintaining required height above ground.

	.4 Shipping
	.1 Structural members shall be loaded in such a manner that they can be transported and unloaded at their destination without being excessively stressed, deformed or otherwise damaged.

	.5 Handling and Storage of Materials
	.1 Material to be stored shall be placed on skids above the ground. It shall be kept clean and properly drained. Long members shall be supported on skids placed near enough to prevent injury from deflection.




	32 91 19.13 Topsoil Placement and Grading
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 32 92 19.13 – Mechanical Seeding
	.2 Section 32 92 23 – Sodding
	.3 Section 32 93 09 – Planting Bed Preparation
	.4 Section 32 93 10 – Trees, Shrubs and Groundcover Planting

	1.2 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.

	.3 Canadian Green Building Council (CaGBC)
	.1 LEED Canada-NC Version 1.0-[December 2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System For New Construction and Major Renovations.

	.4 U.S. Environmental Protection Agency (EPA)/Office of Water
	.1 EPA 832R92005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.


	1.3 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).


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

	1.5 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Divert unused soil amendments from landfill to official hazardous material collections site approved by Departmental Representative.
	.3 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, micro organisms 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 medium texture that may include sandy loam, sandy clay loam.
	.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.



	2.2 SOIL AMENDMENTS
	.1 Peatmoss:
	.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.

	.2 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.


	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 plan, specific to site, ...
	.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 PLACING AND SPREADING OF TOPSOIL/PLANTING SOIL
	.1 Grades on the area to receive topsoil, which have been previously established in conformance with the Construction Drawings and/or other applications, shall be maintained in true and even grade.
	.2 Topsoil shall be free of roots, trees, stones, construction materials, debris, foreign non-organic objects and other deleterious materials over 30mm in diameter.
	.3 The topsoil shall be applied to a minimum of 150mm compacted depth for seeding areas.  Unless otherwise specified on drawings.
	.4 The placed topsoil shall be incorporated with the fractured subgrade after placement and groomed with suitable equipment.  The contractor shall fine grade and loosen the topsoil, eliminating rough spots and low areas to ensure positive drainage
	.5 Spread topsoil in uniform layers not exceeding 150 mm for proper compaction.
	.6 Manually spread topsoil/planting soil around trees, shrubs and obstacles.

	3.3 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 footprinting.


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

	3.5 CLEANING
	.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.



	32 92 19.13 Mechanical Seeding
	Part 1   General
	.1 This Specification shall cover the complete supply, and installation of native seed mix as specified, herein and as shown on the Drawings. The work to be done by the Contractor under this Specification shall include the furnishing of all superinten...
	.1 Section 02911 – Topsoil Placement and Grading
	1.3 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.

	.3 Canadian Green Building Council (CaGBC).
	.1 LEED Canada-NC Version 1.0-[December 2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System For New Construction and Major Renovations.


	1.4 SUBMITTALS
	.1 Provide submittals in accordance with Section 01330 - Submittal Procedures.
	.2 Quality control submittals:
	.1 Maintenance Schedule: submit a schedule providing all aspects related to the establishment of desired vegetation.  These aspects include weed control, erosion and sedimentation control and foreseeable remedial action.


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

	2.1            SEED
	.1 The Contractor shall source all required seed for cover crops and native grass mixes.
	.2 Any seed that is sourced by the Contractor shall be reviewed by the Departmental Representative and the Departmental Representative shall have the authority to approve or reject any seed lot submitted by the Contractor
	.3 Permanent cover seed shall consist of the species listed below.
	.1 A blend composed of one hundred percent (100%) Kentucky Bluegrass or a mixture of ninety five percent (95%) Kentucky Bluegrass and five percent (5%) Creeping Red Fescue


	3.1 SEED BED PREPARATION
	.1  Verify that grades are correct as determined/set by others.  If discrepancies occur, notify Departmental Representative and do not commence work until instructed by Departmental Representative.
	.2 Contractor shall maintain positive drainage to the final topsoil grades as to ensure there are no new rough spots or low areas that could retain water.
	.3 The Contractor shall not alter the final topsoil grades which would prevent positive drainage.
	.4 Topsoil will be placed on site and require immediate erosion and sediment control measures to be in place prior to final seeding of grasses.
	.5 If broadcast seeded, consolidate mechanically seeded areas by rolling area if soil conditions warrant or if directed by Departmental Representative with approved equipment.

	3.2 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. Use biodegradable erosion control blankets, only.
	.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.  Only non bio-degradable products shall be removed (metal pins, wood stakes, sten log etc)

	3.3 SEED PLACEMENT
	.1 Broadcast seeding techniques are to be used where an approved seed drill cannot access areas to be seeded within the Grass Planting area (i.e. walls, trees, immovable structures). In this case soil must be harrowed, prior to broacast seed. Upon com...
	.3 The Contractor shall seed the Grass/permanent vegetation and should be completed no later than second week of September of the seeding year pending weather conditions adverse to seeding. In the event of unforeseen circumstances or inclement weather...
	.4 For broadcast seeded areas use equipment and methods acceptable to Departmental Representative, this will require an increase in the quantity of seed required.
	.5 Consolidate mechanically seeded areas by rolling area if soil conditions warrant or if directed by Departmental Representative with equipment approved by Departmental Representative immediately after seeding.

	3.4 PROTECTION OF SEEDED AREAS
	.1 The Contractor is responsible to ensure temporary exclusion fencing is in place for two seasons to limit pedestrian access, goose grazing, construction traffic or any form of traffic that could potentially interfere at any time with plant establish...
	.2 The fenced exclusion zone must be established and maintained to preclude any pedestrian or construction traffic through the re-vegetation sites from the start of the seeding and weed/erosion control programs until the grass has become established.
	.3 All activity on seeded areas must be restricted through establishment period through temporary 0.6m high erosion control fence (or approved equal)
	.4 Fencing to be maintained throughout maintenance and warranty period.  Upon final acceptance, fence to be removed by cutting fabric below final grade and removal of stakes such that no evidence of the fence on the surface remains. Ensure a gate is i...

	3.6 MAINTENANCE DURING ESTABLISHMENT PERIOD
	.1 Perform following operations from time of installation until acceptance.
	.1 Water seeded areas in sufficient quantities and at frequency required to maintain optimum soil moisture condition to depth of 100 mm.
	.2 repair and reseed dead or bare spots to allow establishment of seed prior to acceptance.
	.3 Maintain seeded areas weed free.

	.4 Cut grass to 50 mm when or prior to it reaching height of 75 mm. Remove clippings which will smother grassed areas.

	3.7 MAINTENANCE DURING WARRANTY PERIOD
	.1 Perform following operations from time of acceptance until end of warranty period:
	.1 Water seeded grass areas at weekly intervals to obtain optimum soil moisture conditions to depth of 100 mm.

	.2 Repair and resod dead or bare spots to satisfaction of Departmental Representative.
	.3 Cut grass to 50 mm during normal growing conditions.

	3.8 ACCEPTANCE
	.1 Seeded Areas will be accepted by Departmental Representative provided that:
	.1 The grass meets the conditions, criteria and has been maintained inaccordance with CW 3520-R7 - Seeding
	.2 All seeded areas to be considered finally established once data collection analyses show adequate seedling density.
	.3 Suggested actions will be based on seedling densities in the planting year, and acceptable to Departmental Representative.
	.4 The final establishment inspection will be made after the stand has been subjected to one winter season.  Final approval will be at the discretion of the Departmental Representative at the end of the Warrantee period.




	32 92 23 Sodding
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 74 19 - Construction/Demolition Waste Management And Disposal
	.3 Section 32 91 21 - Topsoil Placement and Grading
	.4 City of Winnipeg Specification CW 3510-R9 - Sodding

	1.2 QUALITY ASSURANCE
	.1 Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.
	.2 Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	.3 Pre-Installation Meetings: conduct pre-installation meeting to verify project requirements, installation instructions and warranty requirements.

	1.3 SCHEDULING
	.1 Schedule sod laying to coincide with preparation of soil surface.
	.2 Schedule sod installation when frost is not present in ground.

	1.4 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with Section 01 74 19 - Construction/Demolition Waste Management And Disposal
	.2 Divert unused fertilizer from landfill to official hazardous material collections site approved by Departmental Representative.
	.3 Do not dispose of unused fertilizer into sewer systems, into lakes, streams, onto ground or in locations where it will pose health or environmental hazard.


	Part 2 Products
	2.1 TURFGRASS SOD
	.1 The Contractor shall supply turfgrass sod with a mineral soil layer containing a minimum of 70% inorganic soil. Salinity rating shall be less than 2.5mmhos/cm. The pH range shall be between 6.0-8.0. Sod supplied shall have been sown in nursery fiel...
	.1 A blend composed of one hundred percent (100%) Kentucky Bluegrass or a mixture of ninety five percent (95%) Kentucky Bluegrass and five percent (5%) Creeping Red Fescue.

	.2 Water
	.1 Water shall be potable and free of minerals that may be detrimental to sod growth.

	.3 Fertilizer
	.1 To Canada "Fertilizers Act" and "Fertilizers Regulations".
	.2 Complete, synthetic, slow release with 65 % of nitrogen content in water-insoluble form.


	2.2 SOURCE QUALITY CONTROL
	.1 Obtain approval from Departmental Representative of sod at source.
	.2 When proposed source of sod is approved, use no other source without written authorization by the Departmental Representative.


	Part 3 Execution
	3.1 PREPARATION
	.1 Verify that grades are correct and prepared in accordance with Section 32 91 21 - Topsoil Placement and Grading. If discrepancies occur, do not commence work until instructed by Departmental Representative.
	.2 Do not perform Work under adverse field conditions such as frozen soil, excessively wet soil or soil covered with snow, ice, or standing water.
	.3 Fine grade surface free of humps and hollows to smooth, even grade, to contours and elevations indicated, to tolerance of plus or minus 8 mm, for Turfgrass Nursery Sod surface to drain naturally.
	.4 Remove and dispose of weeds; debris; stones 25 mm in diameter and larger; soil contaminated by oil, gasoline and other deleterious materials; off site.

	3.2 SOD PLACEMENT
	.1 Lay sod within 24 hours of being lifted if air temperature exceeds 20 C.
	.2 Lay sod sections in rows, joints staggered. Butt sections closely without overlapping or leaving gaps between sections. Cut out irregular or thin sections with sharp implements.
	.3 Roll sod as directed by Departmental Representative. Provide close contact between sod and soil by light rolling. Use of heavy roller to correct irregularities in grade is not permitted.

	3.3 SOD PLACEMENT ON SLOPES AND PEGGING
	.1 Install and secure geotextile fabric in areas indicated, in accordance with manufacturer's instructions. Start laying sod at bottom of slopes.

	3.4 MAINTENANCE DURING ESTABLISHMENT PERIOD
	.1 Perform following operations from time of installation until acceptance.
	.2 Water sodded areas in sufficient quantities and at frequency required to maintain optimum soil moisture condition to depth of 100 mm.
	.3 Cut grass to 50 mm when or prior to it reaching height of 75 mm. Remove clippings which will smother grassed areas.
	.4 Maintain sodded areas weed free.
	.5 Fertilize areas as required. Spread half of required amount of fertilizer in one direction and remainder at right angles.

	3.5 ACCEPTANCE
	.1 Turfgrass Nursery Sod areas will be accepted by the Departmental Representative provided that:
	.1 The grass meets the conditions, criteria and has been maintained in accordance with CW 3510-R9 - Sodding
	.2 Sodded areas are properly established.
	.3 Sod is free of bare and dead spots.
	.4 No surface soil is visible from height of 1500mm when grass has been cut to height of 50 mm.
	.5 Sodded areas have been cut minimum 2 times prior to acceptance.

	.2 Areas sodded in fall will be accepted in following spring one month after start of growing season provided acceptance conditions are fulfilled.

	3.6 MAINTENANCE DURING WARRANTY PERIOD
	.1 Perform following operations from time of acceptance until end of warranty period:
	.1 Water sodded Turf Grass Nursery areas at weekly intervals to obtain optimum soil moisture conditions to depth of 100 mm.

	.2 Repair and resod dead or bare spots to satisfaction of Departmental Representative.
	.3 Cut grass and remove clippings as directed by Departmental Representative to height as follows:
	.1 Turf Grass Nursery Sod:
	.1 50 mm during normal growing conditions.



	3.7 CLEANING
	.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.



	32 93 09 PLANTING BED PREPARATION
	Part 1 General
	1.1 WORK INCLUDED
	.1 This specification shall cover planting bed preparation. The work to be done by the Contractor under this specification shall include the furnishing of all superintendence, overhead, labour, materials, equipment, tools, supplies and all other thing...

	1.2 RELATED SECTIONS
	.1 Section 32 37 00 – Trees and Shrub Planting
	.2 Section 32 91 19.13 – Topsoil Placement and Grading

	1.3 SAMPLES
	.1 Provide sample of wood chip mulch prior to delivery on site for a visual inspection and approval by Landscape Architect.


	Part 2 Products
	2.1 MATERIALS
	.1 Planting Soil - General: black top soil, a fertile friable natural loam containing by volume not less than 4% and no more than 25% of organic matter for clay loams, and not less than 2% and no more than 25% for sandy loams, with an acidity value ra...
	.2 Wood Chip Mulch: Locally available wood chip mulch, free of dirt, stones and deleterious materials. Mulch of Willow or Poplar shall not be used.
	.3 Water: potable and free of minerals which may be detrimental to plant growth.
	.4 Geotextile: geotextile shall be Propex 315-ST as supplied by Nilex, or approved equal.


	Part 3 Execution
	3.1 PLANTING BED PREPARATION
	.1 Contractor shall co-ordinate site excavation works with landscaping to ensure minimal additional excavation for shrub beds. All remaining areas to be excavated shall be to the shape shown on the drawings. Beds shall be excavated to the finished dep...
	.2 Excavation shall be filled with soil mixture. After filling, excavation of top of bed shall be level with surrounding grade. Soil should be firmly compacted and indicated soil depths shall be depths after light compaction.
	.3 All areas and locations provided for planting shall be staked according to layout shown on the drawings. Excavation shall not proceed until the layout has been inspected and approved by the Departmental Representative. Excavation shall not be under...

	3.2 PLANTING TRENCH
	.1 Planting Trench shall be excavated to the finished depths and widths as shown on drawings.
	.2 Sub-grade shall be scarified to the depth specified on the drawings.
	.3 Excavation shall be filled with supplied soil mixture. After filling, top of soil shall be level with surrounding grade, as determined by the Departmental Representative.  Soil should be lightly compacted and indicated soil depths shall be depths a...

	3.3 INSTALLATION OF MULCH
	.1 Mulch shall be spread to depths as indicated on drawings over entire planting bed area, taking care not to damage the plants.



	32 93 10 Tree Shrub and Groundcover Planting
	Part 1 General
	1.1 SECTION INCLUDES
	.1 This specification shall cover the supply, installation and maintenance of trees, shrubs and groundcovers. The Contractor shall furnish all labour, materials, equipment and services necessary to complete the work as shown on the drawings and specif...

	1.2 RELATED WORK
	.1 Section 32 93 09 - Planting Bed Preparation
	.2 Section 32 91 19.13 Topsoil Placement and Grading

	1.3 REFERENCES
	.1 Install trees, shrubs and ground covers work in accordance with the Canadian Standards for Nursery Stock Current Edition, published by the Canadian Nursery Trades Association, except where specified otherwise.

	1.4 SOURCE QUALITY CONTROL
	.1 All plant material shall be randomly inspected at the source upon request of the Departmental Representative or designate. In addition, Contractor shall inspect all plant material at the source to ensure quality prior to delivering to site.
	.2 Trees are to be grown in nurseries under proper cultural practices as recommended by the Canadian Nursery Trades Association.
	.1 Only those trees that have been grown for at least the four (4) previous years in local Manitoba nurseries located in an Agriculture Canada Plant Hardiness Zone designation of 2(b).  Trees that have grown in plant hardiness zones 1 and 4 or greater...


	1.5 MAINTENANCE
	.1 The Contractor shall be responsible for the maintenance of the planted material for a period of 30 Days from the date of Substantial Performance. Any areas planted after September 15th, the maintenance period will commence on May 15th of the follow...
	.2 Water to maintain soil moisture conditions for optimum growth and health of plant material specific to each species, without causing erosion.
	.3 Reform damaged watering saucers.
	.4 Remove weeds regularly throughout maintenance period.
	.5 Replace or re-spread damaged, missing or disturbed mulch.
	.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 as directed by manufacturer’s specifications.
	.8 Remove dead, broken or hazardous branches from plant material.
	.9 Keep trunk protection and tree supports in proper repair and adjustment as required.
	.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.

	1.6 WARRANTY
	.1 The Contractor shall, at his/her expense, warrant the Work against any and all defects or deficiencies resulting from insect infestation, disease and mechanical damage due to improper handling, installation or maintenance, for a period of two (2) y...
	.2 End-of-Warranty inspection will be conducted by the Departmental Representative.
	.3 The Departmental Representative reserves the right to request material replacement or extend the Contractor's Maintenance responsibilities for an additional two (2) years if, at the end of the 2 year Warranty Period, leaf development and growth are...
	.4 Remove trunk protection, tree supports and level watering saucers at end of warranty period.

	1.7 REPLACEMENTS
	.1 During the Maintenance Period, the Contractor shall remove from Site any plant material that has died or failed to grow satisfactorily as determined by the Departmental Representative and replace as per Specifications within a maximum ten (10) day ...
	.2 The Contractor shall extend Maintenance and Warranty on replacement tree for a period equal to the original Maintenance and Warranty Periods.
	.3 The Contractor shall continue such replacement, maintenance and warranty until tree is acceptable.


	Part 2 Products
	2.1 MATERIALS
	.1 Water
	.1 Water shall be potable and free of contaminants which may be detrimental to plant growth.

	.2 Trunk Protection
	.1 Plastic: Perforated spiralled strip.
	.2 Plastic: Corrugated Weeping Tile Pipe, Split.

	.3 Fertilizer
	.1 Fertilizer shall be a slow release formulation of low nitrogen and high phosphorus e.g. 10-50-12.  Apply quantities at rates stated by product manufacturer.

	.4 Planting Soil
	.1 As per specification 32 93 09 - Plant Bed Preparation.

	.5 Root Ball Burlap
	.1 150 g Hessian burlap, biodegradable.

	.6 Anti-desiccant
	.1 Wax-like emulsion to provide film over tree leaf surfaces reducing evaporation but permeable enough to permit transpiration.

	.7 Wound Dressing
	.1 Horticultural accepted non-toxic, non-hardening emulsion.

	.8 Wire Baskets
	.1 Horticultural accepted product designed to carry the weight and to contain a burlap-covered root ball.  Minimum diameter basket size is to conform to the same minimum diameter of the tree root ball for the respective minimum tree caliper sizes.


	2.2 PLANT MATERIAL
	.1 Plant material to be selected at source and tagged by Departmental Representative or designate prior to delivery to site.
	.2 Nomenclature of specified trees is to conform to the International Code of Nomenclature for Cultivated Plants and is to be in accordance with the approved scientific names given in the latest edition of the Standardized Plant Names.
	.3 Trees are to be characteristically developed for their species and structurally sound, well branched, healthy and vigorous and densely foliated when in leaf.  The tree is to have a healthy, well developed, fibrous root system which may be verified ...
	.4 Trees are to have been root pruned regularly, but not later than one growing season prior to arrival on Site.  The Contractor may be required to furnish documentation to the client on their root-pruning program.  Trees in excess of 75 mm caliper ar...
	.5 All parts of the trees, especially the lower branches, are to be moist and show live, green cambium tissue when cut.
	.6 Trees are to have only one, sturdy, reasonably straight and vertical trunk, and a well balanced crown with fully developed leader.
	.7 Trees are to be free of disease, insect infestation, rodent damage, sun scald, frost cracks, abrasions, unhealed scars, scars exceeding 5 cm in diameter, major forks or crooks in the trunk, broken branches, or angled leaders.  Trees having the abov...
	.8 Trees having a leader which has developed at a sharp angle to the trunk as a result of pruning or trunk damage will not be accepted.
	.9 Trees exhibiting suppressed, weakly developed branches due to competition from other closely spaced trees in the nursery will not be accepted.  Trees exhibiting dead branches will not be accepted.
	.10 Any tree that has come out of dormant stage and is too far advanced will not be accepted unless prior approval obtained.  Approval is required for any tree which has been held in cold storage.
	.11 Balled and burlapped trees in excess of a 3 m height must have been dug with large firm ball.  Roots in root balls must be comprised of 75% fibrous and feeder root systems.  Secure root balls with burlap, heavy twine and rope.  For trees 75 mm or ...
	.12 Tree spade dug trees are to be dug with mechanized digging equipment with hydraulic spade.  Lift root ball from hole, place in wire basket designed for purpose and lined with burlap.  Tie basket to ball with heavy rope.  Take care not to injure tr...

	2.3 TREE QUANTITY AND SIZE
	.1 Trees are to be planted at the quantities and caliper listed on the Plant Lists which are shown on the drawings.  Any variation from the specified quantity is to be clearly identified on the Schedule of Prices.  Any variations to species, size or c...
	.2 The layout of planting locations will be approved on-site by the Departmental Representative prior to installation.
	.3 The Contractor shall supply trees as indicated in the Schedule of Prices and Plant Lists.
	.4 Trees are to conform to the measurements specified in the on drawing Plant Lists, except that trees larger than specified may be used if approved by the Departmental Representative.
	.5 Trees are to be measured when the branches are in their normal position.  Height dimensions specified are to refer to the main body of the tree and not from branch tip to root base.  Where trees have been measured by caliper or diameter, reference ...

	2.4 SHIPMENT AND PRE-PLANTING CARE
	.1 Coordinate shipping of trees and excavation of holes to ensure minimum time lapse between digging and planting.
	.2 Tie branches of trees securely, and protect trees against abrasion, exposure and extreme temperature change during transit.  Avoid binding of trees with rope or wire which would damage bark, break branches or destroy natural shape of tree.  Give fu...
	.3 Cover tree foliage with tarpaulin, and protect bare roots by means of dampened straw, peat moss, saw dust or other acceptable material to prevent loss of moisture during transit and storage.
	.4 Remove broken and damaged roots with sharp pruning shears.  Make clean cuts, and cover cuts over 10 mm diameter with a tree wound dressing.
	.5 Keep roots moist and protected from sun and wind.  Heel-in trees which cannot be planted immediately in shaded areas and water well.


	Part 3 Execution
	3.1 WORKMANSHIP
	.1 Location of trees will be staked out or painted on Site by the Contractor. Locations shall be approved by the Departmental Representative prior to installation.
	.2 Apply anti-desiccant in accordance with material manufacturer's instructions with prior approval of the Departmental Representative.
	.3 Coordinate operations.  Keep Site clean and planting holes drained.  Immediately remove soil or debris spilled onto street pavement, grass or sidewalk.

	3.2 PLANTING TIME
	.1 Plant deciduous trees during dormant period before buds have broken.  Trees noted for spring planting only, must be planted in dormant period.
	.2 When permission has been obtained from the Departmental Representative to plant deciduous trees after buds have broken, spray plants with anti-desiccant to slow down transpiration prior to transplanting.
	.3 Plant only under conditions that are conducive to health and physical conditions of trees.
	.4 Provide planting schedule to Departmental Representative.  Extending planting operations over long period using limited crew will not be accepted.
	.5 The Contractor must obtain all above and below ground clearances from all the utilities as well as the appropriate District Operations Branch in a timely manner so as not to jeopardize the schedule of the complete tree planting Contract.

	3.3 EXCAVATION
	.1 Refer to Section 32 93 09 – Planting Bed Preparation for preparation of planting beds.
	.2 Excavate planting pits as indicated by stakes or paint marks.
	.3 Protect bottom of excavations against freezing.
	.4 Remove water which enters excavations prior to planting.  Ensure source of water is not ground water and notify Departmental Representative.

	3.4 INSTALLATION
	.1 Planting shall be done during periods of suitable weather conditions and in accordance with locally accepted practice.
	.2 Trees are to be planted within forty eight (48) hours of excavation from the nursery.
	.3 No tree pit is to be left open at the end of the Contractor's Work Day.  Planting program is to be planned to ensure that all approved trees delivered to the Site at designated planting locations are installed and thoroughly watered the same day as...
	.4 Loosen bottom of planting hole to depth specified on drawing.  Cover bottom of each excavation with minimum of 150 mm topsoil mixture, incorporate with subgrade material.
	.5 Plant trees vertically.  Orient trees to give best appearance in relation to structure, roads and sidewalks.
	.6 Place trees to depth equal to depth they were originally growing in nursery.
	.7 With balled and burlapped root balls and root balls in wire baskets, loosen burlap and cut away the top 1/3 without disturbing root ball.  Do not pull burlap or rope from under root ball.  Non-biodegradable wrapping must be removed.
	.8 Tamp planting soil around root system in layers of 150 mm eliminating air voids.  Frozen or saturated planting soil is unacceptable.  When 2/3 of planting soil has been placed, fill hole with water.  After water has completely penetrated into soil,...

	3.5 TRUNK PROTECTION
	.1 Install trunk protection prior to installation of tree supports when used.

	3.6 PRUNING
	.1 The Contractor shall provide a Manitoba Certified Arborist for each Work crew or Work Site.
	.2 Prune trees after planting to compensate for loss of roots suffered during transplanting.  Postpone pruning of those trees where heavy bleeding may occur, until in full leaf.  Employ clean sharp tools and make cuts flush with main and secondary bra...
	.3 Remove projecting stumps on trunks or main branches.  Remove dead and injured branches and branches that rub causing damage to bark.  Trim out crown of trees without changing their natural shape.  Do not damage lead branches or remove smaller twigs...
	.4 Treat cuts in excess of 20 mm diameter and damaged parts with application of industry approved tree wound dressing.

	3.7 WATERING
	.1 Trees are to be watered during the planting procedure as described previously, and once a week thereafter, or more frequently if required, during the growing season.
	.2 A complete record is to be kept of each series of waterings for all planted trees noting: 1) location, and 2) date of watering.  This record shall be sent bi-weekly to the Departmental Representative.
	.3 Apply 40 litres of water per 25 mm caliper per application using deep root feeder or low/pressure nozzle and hose.  The water stream must not gouge out a hole in the soil and mulch.






