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PART 1 - GENERAL 
 

 

1.1   Related Sections  
 

 
 

 

.1  Section 31 23 10 Excavation and Backfill  
 
.2  Section 31 37 10 Dense Stone Fill 

 
.3  Section 32 11 16 Granular Sub-Base  
 
.4  Section 32 11 23 Granular Base  
 
.5  Section 35 31 24 Rock Protection  
 

1.2   Measurement 
 Procedures     

.1  No measurement will be made under this section. 
Include costs in items of work that require aggregate.  

 
1.3   Source Approval   

 
 

.1  Inform Departmental Representative of proposed source 
of aggregates and provide access for sampling at least 
four (4) weeks prior to commencing production.  

 
.2  If, in opinion of Departmental Representative, material 

from proposed source do not meet, or cannot reasonably 
be processed to meet specified requirements, locate an 
alternative source or demonstrate that material from 
source in question can be processed to meet specified 
requirements.  

 
.3  Should a change of material source be proposed during 

work, advise Departmental Representative four (4) 
weeks in advance of proposed change to allow sampling 
and testing.  

 
.4  Acceptance of a material at source does not preclude 

future rejection if it is subsequently found to lack 
uniformity, or if it fails to conform to requirements 
specified, or if its field performance is found to be 
unsatisfactory. 

 
1.4      Production Sampling   

 
 

.1  Aggregate will be subject to continual sampling by 
Department Representative during production.  

 
.2  Provide Departmental Representative with ready access 

to source and processed material for purpose of sampling 
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and testing.  
 
.3  Install adequate sampling facilities at discharge end of 

production conveyor to allow Departmental 
Representative to safely obtain representative samples of 
materials being produced. Stop conveyor belt when 
requested by Departmental Representative to permit full 
cross-section sampling.  

 
.4  Bear the cost of sampling and testing of aggregates 

which fail to meet specified requirements. 
 
 

PART 2 - PRODUCTS 
 

 

2.1      Materials   
 

 

.1  Aggregate quality: sound, hard, durable material free 
from soft, thin, elongated or laminated particles, organic 
material or other deleterious substances.  

 
.2  Flat and elongated particles are those whose greatest 

dimension exceeds four times least dimension.  
 
.3  Fine aggregates satisfying requirements of applicable 

section to be one, or blend of following:  
.1  Natural sand.  
.2  Manufactured sand.  
.3  Screening produced in crushing of quarried rock, 

boulders or gravel.  
 

.4  Coarse aggregates satisfying requirements of applicable 
section shall be one, or a blend of following:  
.1  Crushed rock.  
.2  Gravel and crushed gravel composed of naturally 

formed particles of stone.  
 

.5  Particles having at least one fractured face are 
considered to be crushed particles. 

 
 

PART 3 - EXECUTION 
 

 

3.1      Aggregate Source  
 

.1  Sources to be supplied by Contractor.  
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3.2      Processing  

 
 

.1  Process aggregate uniformly using methods that prevent 
contamination, segregation and degradation.  

 
.2  Blend aggregates, if required, to obtain gradation 

requirements, percentage of crushed particles, or particle 
shapes, as specified. Use approved methods and 
equipment.  

 
.3  Wash aggregates, if required to meet specifications. Use 

only equipment approved by Departmental 
Representative.  

 
.4  When operating in stratified deposits use excavation 

equipment and methods that produce uniform, 
homogeneous aggregate.  

 
3.3      Handling  

 
 

.1  Handle and transport aggregates to avoid segregation, 
contamination and degradation.  

 
3.4      Stockpiling  

 
 

.1  Stockpile aggregates off site. Do not unload delivered 
aggregate on completed concrete surfaces where damage 
to concrete may result.  

 
.2  Stockpile aggregates in sufficient quantities to meet 

project schedule.  
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PART 1 - GENERAL 
 

 

1.1      Description  
 
 

.1  Work under this section consists of all operations and 
materials related to excavation and backfilling for Work.  

 
1.2      Related Sections   

 
 

.1  Section 01 35 44 Environmental Protection Procedures 
for Marine Work 

 
.2  Section 01 74 21 Construction/Demolition Waste 

Management & Disposal 
 
.3  Section 02 41 13 Site Work, Preparation and Removal 
 
.4 Section 31 05 16 Aggregates - General  
 
.5  Section 31 32 21 Geotextiles and Geogrids 
 
.6  Section 31 37 10 Dense Stone Fill  
 
.7  Section 32 11 16 Granular Sub-base  
 
.8 Section 32 11 23 Granular Base  
 
.9 Section 35 31 24 Rock Protection  
 
.10 Division 26 - Electrical 
 
.11 Division 33 - Utilities  
 

1.3      Measurement 
 Procedures   

 
 

.1  Include excavation costs in Construction/ Demolition 
item of Section 02 41 13 Site Work, Preparation and 
Removal. 

 
.2  Granular Fill: Granular Fill to be measured in metric 

tonnes, (Tonnes), of material supplied and acceptably 
placed in the work to the lines and grades specified. 

 
.3  Include all other backfilling costs in respective material 

sections. 
 
.4 Include excavation and backfill costs for trenching in the 

cost items requiring trenching. 
 

1.4      References   .1  American Society for Testing and Materials 



                                                                       
Wharf Reconstruction, EXCAVATION AND BACKFILL Section 31 23 10 
Structures 406, 408 and 409 Page 2 
Lameque, NB  
Project No. R.068072.001 2014/12/01  
 

 
 

International (ASTM)  
.1  ASTM C117-13, Standard Test Method for 

Material Finer than 0.075 mm (No.200) Sieve in 
Mineral Aggregates by Washing.  

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

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

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

.5  ASTM D1557-12, Standard Test Methods for 
Laboratory Compaction Characteristics of Soil 
Using Modified Effort (2,700 kN-m/m³).  

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

 
.2  Canadian General Standards Board (CGSB)  

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

 
1.5      Definitions  

 
 

.1  Unclassified excavation: excavation of deposits of 
whatever character encountered in Work. This includes 
concrete foundations, rubble, wood debris and other 
obstructions encountered during excavation.  

 
.2  Waste material: excavated material unsuitable for use in 

Work or surplus to requirements.  
 
.3  Unsuitable materials:  

.1  Weak, chemically unstable, and compressible 
materials.  

.2  Frost susceptible materials:  
.1  Fine grained soils with plasticity index 

less than 10 when tested to 
ASTM D 4318, and gradation within 
limits specified when tested to 
ASTM D 422 and ASTM C 136:  

.2  Sieve sizes to CAN/CGSB-8.2 Table:  
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                                      Sieve Designation   % Passing  
                                              2.00 mm               100  
                                              0.10 mm            45 - 100  
                                              0.02 mm            10 - 80  

                     0.005 mm             0 - 45  
 

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

 
1.6      Existing conditions   

 
 

.1  Existing surface features:  
.1  Conduct, with Departmental Representative, 

condition survey of existing plants, service poles, 
wires, site features, asphalt pavement, concrete 
slab, survey bench marks and monuments which 
may be affected by work.  

.2  Protect existing surface features from damage 
while work is in progress. In event of damage, 
immediately make repair as directed by 
Departmental Representative.  

 
.2  Buried services:  

.1  Before commencing work establish location of 
buried services on and adjacent to site.  

.2  Arrange with appropriate authority for relocation 
of buried services that interfere with execution of 
work: pay costs of relocating services.  

.3  Remove obsolete buried services within 2 m of 
foundations: cap cut-offs.  

.4  Size, depth and location of existing utilities and 
structures as indicated are for guidance only. 
Completeness and accuracy are not guaranteed.  

.5  Prior to beginning excavation Work, notify 
Departmental Representative and Authorities 
having jurisdiction. Establish location and state 
of use of buried utilities and structures. Clearly 
mark such locations to prevent disturbance 
during Work.  

.6  Confirm locations of buried utilities by careful 
test excavations.  

.7  Maintain and protect from damage, water, 
electric, telephone and other utilities and 
structures encountered.  

.8  Where utility lines or structures exist in area of 
excavation, obtain direction of Departmental 
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Representative before removing or re-routing.  
.9  Record location of maintained, re-routed and 

abandoned underground lines.  
.10  Confirm locations of recent excavations adjacent 

to area of excavation.  
 

.3  Existing buildings and surface features:  
.1  Conduct, with Departmental Representative, 

condition survey of existing structures, catch 
basins, drains, service poles, wires, survey bench 
marks and monuments which may be affected by 
Work.  

.2  Protect existing surface features from damage 
while Work is in progress. In event of damage, 
immediately make repair as directed by 
Departmental Representative.  

 
1.7      Submittals  

 
 

.1  Make submittals in accordance with Section 01 33 00 
Submittal Procedures.  

 
.2  Quality Control: in accordance with Section 01 45 00 

Testing and Quality Control:  
.1  Submit condition survey of existing conditions 

as described in article 1.6 Existing Conditions, of 
this Section.  

.2  Submit for review by Departmental 
Representative proposed dewatering and heave 
prevention methods as described in PART 3 of 
this Section.  

.3  Submit to Departmental Representative written 
notice at least 7 days prior to excavation work, to 
ensure cross sections are taken.  

.4  Submit to Departmental Representative a written 
notice when bottom of excavation is reached.  

.5  Submit to Departmental Representative testing 
inspection results and report as described in 
PART 3 of this Section.  

 
.3  Preconstruction Submittals:  

.1  Submit construction equipment list for major 
equipment to be used in this section prior to start 
of Work.  

.2  Submit records of underground utility locates, 
indicating: location plan of existing utilities as 
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found in field, clearance record from utility 
authority, and location plan of relocated and 
abandoned services, as required.  

 
.4  Samples:  

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

.2  Inform Departmental Representative at least 4 
weeks prior to beginning Work, of proposed 
source of fill materials and provide access for 
sampling.  

.3  Submit 70 kg samples of type of fill specified 
including representative samples of excavated 
material.  

.4  Ship samples prepaid to Departmental 
Representative, in tightly closed containers to 
prevent contamination and exposure to elements.  

 
1.8      Quality Assurance  

 
 

.1  Do not use backfill materials until written report of soil 
test results are reviewed by Departmental 
Representative.  

 
.2  Health and Safety Requirements:  

.1  Do construction occupational health and safety 
in accordance with Section 01 35 29 Health and 
Safety Requirements.  

 
1.9      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 excess materials from landfill to local quarry for 

reuse as directed by Departmental Representative. 
 

1.10     Special Inspection 
 

 

.1  The bottoms of all excavated areas where existing 
cribwork/pile structures have been demolished and 
removed are to be inspected by a geotechnical engineer 
to ensure suitable conditions for support of new granular 
fill and stone fill.  

 
.2  do not proceed with backfilling until bottom of 

excavation has been inspected and approved. 
 

PART 2 - PRODUCTS  
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2.1 Materials  
 
 

.1  Filter fabric: As specified under Section 31 32 21 
Geotextiles and Geogrids.  

 
.2  Dense Stone Fill (R5): As specified under Section 

31 37 10 Dense Stone Fill.  
 
.3  Granular Fill: Granular Fill for use as backfilling or for 

the reconstruction of the wharf structures to top of 
subgrade above the stone fill or in-situ materials up to 
the underside of the granular sub-base layer is to be 
material meeting all the requirements as specified for 
granular sub-base as specified under Section 32 11 16 
Granular Sub-Base. 

 
.4  Granular Sub-base: As specified under Section 32 11 16 

Granular Sub-Base. 
  
.5  Granular Base: As specified under Section 32 11 23 

Granular Base. 
 
.6  Filter Stone: As specified under Section 35 31 24 Rock 

Protection. 
 
.7  Armour Stone: As specified under Section 35 31 24 

Rock Protection. 
  
.8  Barrier Stone: As specified under Section 35 31 24 Rock 

Protection.  
 
.9  Trenching Materials:  

.1  Bedding material for normal dry trench 
conditions: Crushed stone as specified under 
Section 32 11 23 Granular Base. 

.2 Bedding material in wet trench (“drainage 
stone”): gradation as follows: 

 
ASTM Sieve size % passing 

20.0 mm 100 
14.0 mm 40 – 80 
10.0 mm 20 – 62 
5.0 mm 0 – 20 
2.5 mm 0 – 10 
0.08 mm 0 – 3 
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.3 Common backfill: selected material from 

excavation or other sources, approved by 
Departmental Representative for use intended, 
unfrozen and free from rocks larger than 75 mm, 
cinders, ashes, sods, refuse or other deleterious 
materials. 

 
PART 3 - EXECUTION 
 

 

3.1      Site Preparation  
 

 

.1  Set out pertinent lines, grades and levels required for 
excavation and backfill work. Maintain accuracy of line 
and grade stakes during Work.  

 
.2  Remove obstructions, ice and snow, from surfaces to be 

excavated within limits indicated.  
 
.3  Strip and dispose of excavated materials as indicated on 

plans and as required to complete the Work.  
 

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, 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.  

 
.2  Inspect, repair, and maintain erosion and sedimentation 

control measures during construction.  
 
.3  Remove erosion and sedimentation controls and restore 

and stabilize areas disturbed during removal.  
 

3.3      Preparation/Protection  
 

 

.1  Protect existing features in accordance with Section 01 
10 10 General Instructions, and applicable local 
regulations.  

 
.2  Keep excavations clean, free of standing water, and 

loose soil.  
 
.3  Where soil is subject to significant volume change due to 

change in moisture content, cover and protect to 
Departmental Representative's approval.  
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.4  Protect natural and man-made features required to 

remain undisturbed.  
 
.5  Protect buried services that are required to remain 

undisturbed.  
 

3.4      Stockpiling  
 

 

.1  Due to limited space, no materials are to be stockpiled on 
the site unless otherwise approved by Departmental 
Representative. 

 
.2  All new materials to be brought to the site immediately 

prior to placement.  
 

3.5       Sheathing, Shoring, 
 Bracing and 
 Underpinning   
 
 

.1  Maintain sides and slopes of excavations in safe 
condition by appropriate methods and in accordance 
with Section 01 35 29 Health and Safety Requirements 
and the Health and Safety Act for the Province of New 
Brunswick.  

 
.2  During backfill operation:  

.1  Unless otherwise indicated or directed by 
Departmental Representative, remove sheeting 
and shoring from excavations.  

.2  Do not remove bracing until backfilling has 
reached respective levels of such bracing.  

.3  Pull sheeting in increments that will ensure 
compacted backfill is maintained at elevation at 
least 600 mm above toe of sheeting.  

 
.3  Upon completion of substructure construction:  

.1  Remove shoring and bracing.  

.2  Remove excess materials from site.  
 

3.6       Dewatering and Heave 
Prevention – New 
Building and 
Approach area     
  
 

 

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

 
.2  Provide details of proposed dewatering or heave 

prevention methods, including dikes and well points, for 
Departmental Representative's review.  

 
.3  Protect open excavations against flooding and damage 

due to surface run-off. 
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.4  Dispose of water in runoff areas and in manner not 
detrimental to property, or portion of Work completed or 
under construction.  
.1  Provide and maintain temporary drainage and 

other diversions outside of excavation limits.  
 

3.7      Excavation  
 

 

.1  Advise Departmental Representative at least 7 days in 
advance of excavation operations for initial cross 
sections to be taken.  

 
.2  Excavate to lines, grades, elevations and dimensions as 

directed by Departmental Representative.  
 
.3  Remove concrete foundations, rubble and other 

obstructions encountered during excavation.  
 
.4  For trench excavation, unless otherwise authorized by 

Departmental Representative in writing, do not excavate 
more than 30 m of trench in advance of installation 
operations and do not leave open more than 15 m at end 
of day's operation.  

 
.5  Keep excavated and stockpiled materials safe distance 

away from edge of trench.  
 
.6  Restrict vehicle operations directly adjacent to open 

trenches.  
 
.7  Dispose of surplus and unsuitable excavated material at 

an approved land based disposal site. 
 
.8  Do not obstruct flow of surface drainage or natural 

watercourses.  
 
.9  Notify Departmental Representative when bottom of 

excavation is reached.  
 
.10 Obtain Departmental Representative's approval of 

completed excavation.  
 
.11 Remove unsuitable material from trench bottom 

including those that extend below required elevations to 
extent and depth as directed by Departmental 
Representative.  
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.12  Hand trim, make firm and remove loose material and 

debris from excavations.  
.1  Where material at bottom of excavation is 

disturbed, compact foundation soil to density at 
least equal to undisturbed soil.  

 
.13  Install filter fabric and geogrid in accordance with 

Section 31 32 21 Geotextiles and Geogrids.  
 

3.8      Fill Types and   
 Compaction  
 

.1  Use types of fill as indicated or specified in related 
sections. Compaction densities are percentages of 
maximum densities obtained from ASTMD 698. 

 
.2  Placement and compaction of crushed rock to be in 

accordance with their respective section or drawings. 
 

3.9       Bedding and Surround 
 of Underground 
 Services  

 
 

.1  Place and compact granular material for bedding and 
surround of underground services as indicated.  

 
.2  Place bedding and surround material in unfrozen 

condition.  
 

3.10      Backfilling  
 

 

.1  Do not proceed with backfilling operations until 
completion of following:  
.1  Departmental Representative has inspected and 

approved of construction below finish grade.  
 

.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  Refer to related sections or drawings for additional 

backfilling and compaction requirements. 
  
.5  Backfilling around installations:  

.1  Place bedding and surround material as specified 
in related sections.  

.2  Do not backfill around or over cast-in-place 
concrete within 24 hours after placing of 
concrete.  

.3  Place layers simultaneously on both sides of 
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installed work to equalize loading. Difference 
not to exceed 600 mm.  

.4  Where temporary unbalanced earth pressures are 
liable to develop on walls or other structures:  
.1  Permit concrete to cure for minimum 14 

days or until it has sufficient strength to 
withstand earth and compaction pressure 
and approval is obtained from 
Departmental representative.  

.2  If approved by Departmental 
Representative, erect bracing or shoring 
to counteract unbalance, and leave in 
place until removal is approved by 
Departmental representative.  

 
3.11      Restoration  

 
 

.1  Upon completion of work, remove waste materials and 
debris, trim slopes, and correct defects as directed by 
Departmental Representative.  

 
.2  Clean and reinstate areas affected by Work as directed 

by Departmental Representative.  
 
.3  Protect newly graded areas from traffic and erosion and 

maintain free of trash or debris.  
 

3.12     Quality Assurance 
Inspection and 

 Testing  
 

 

.1  Testing of materials and compaction will be carried out 
by Testing Agency designated by Departmental 
Representative. Frequency of tests will be determined by 
Departmental Representative.  

 
.2  Departmental Representative will pay for services of 

testing laboratory. 
 
.3  Inspection and testing by the Soil Testing Agency and/or 

Departmental Representative will not augment or 
replace Contractor quality control nor relieve the 
Contractor of contractual responsibilities.  
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PART 1 - GENERAL 
 

 

1.1 Description    
 

 

.1  This section specifies requirements for:  
.1  The fabrication and installation of a debris and 

sediment containment curtain including its 
maintenance for the duration of work and 
removal. 

.2  The supply and installation of synthetic 
non-woven filter fabric and geogrid to be used in 
backfill operations as indicated on the drawings 
and as specified herein. 

 
1.2 Measurement  
 Procedures     
 
 

.1  Debris and Sediment Containment Curtain (Debris 
Sediment/Curtain): The fabrication, installation and 
maintenance of the debris and sediment containment 
curtain for the duration of the work will be paid for as a 
lump sum, including the cost for the removal and 
disposal of the floating containment curtain upon 
completion of the work. 

 
.2 Filter Fabric: The supply and installation of filter fabric 

will be measured as a lump sum item. 
 
.3 Geogrid: The supply and installation of geogrid will be 

measured in square metres, (M²), calculated from 
theoretical neat dimensions indicated on plans or as 
authorized in writing by the Departmental 
Representative. 

 
.4 Damaged material shall be replaced at no cost to the 

owner. 
 

1.3 References    
 
 

.1  American Society for Testing and Materials 
International, (ASTM)  
.1  ASTM D 4101-10, Standard Specification for 

Polypropylene Injection and Extrusion 
Materials.  

.2  ASTM D 4491-99a(2009)e1, Standard Test 
Methods for Water Permeability of Geotextiles 
by Permitivity.  

.3  ASTM D 4595-09, Standard Test Method for 
Tensile Properties of Geotextiles by the 
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Wide-Width Strip Method.  
.4  ASTM D 4751-04, Standard Test Method for 

Determining Apparent Opening Size of a 
Geotextile.  

.5  ASTM D 6637-10, Standard Test Method for 
Determining Tensile Properties of Geogrids by 
the Single or Multi-Rib Tensile Method.  

 
.2  Canadian General Standards Board (CGSB)  

.1  CAN/CGSB-4.2 No. 11.2-M89 (November 
2004), Textile Test Methods - Bursting Strength 
- Ball Burst Test (Extension of September 1989).  

.2  CAN/CGSB-148.1, Methods of Testing. 
Geosynthetics.  

 
1.4 Submittals    

 
 

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

 
.2  Submit to the Departmental Representative the 

following samples at least 2 weeks prior to commencing 
work: manufacturer’s specifications on the filter fabric, 
geogrid and debris/sediment containment curtain 
proposed to be used.  

 
1.5 Delivery, Storage and   
 Handling   

 
 

.1  During delivery and storage, protect geotextiles and 
geogrids from direct sunlight, ultraviolet rays, excessive 
heat, mud, dirt, dust, debris and rodents.  

 
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 & Disposal.  

 
PART 2 - PRODUCTS 
 

 

2.1 Materials 
 

 

.1  Filter Fabric to be synthetic fiber and be rot proof, 
unaffected by action of oil or salt water and not subject 
to attack by marine life, insects, or rodents. Filter fabric 
to be of non-woven construction supplied in rolls of 
minimum 3.0 metres width. 
.1 Filter fabric for the Floating Debris Containment 

Curtain to following properties: 
.1 Mass(g/m²) 250 to 270  
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.2 Tear (N) 500  

.3 Tensile Strength (N) 950  

.4 Elongation at Break(%) 70-100  

.5 Mullen Burst Strength (kPa) 2500  

.6 Opening Size (um) 50 to 150  

.7 Permeability (K cm s-1) 2.7x10-1.  
.2 Filter fabric for the reconstruction of the wharf 

structures to following properties: 
.1 Mass(g/m²) 380  
.2 Tear (N) 500  
.3 Tensile Strength (N) 1,200  
.4 Elongation at Break(%) 50  
.5 Opening Size (um) 50 to 250  
.6 Permeability (K cm s-1) 1.0 to 2.5x10-1. 

.3  Contractor shall note that the material may 
become buoyant. 

.4  Seams: to be in accordance with manufacturer's 
recommendations.  

.5 Thread for sewn seams: equal or better resistance 
to chemical and biological degradation than 
geotextile.  
  

.2  Geogrid: Open grid polymer having biaxial orientation, 
free of striations, roughness, pinholes, blisters, 
undispersed raw materials or any sign of contamination 
by foreign matter. 
.1 Roll width: 3 m minimum.  
.2 Rib thickness: 0.76 mm minimum.  
.3 Aperture size:  

.1 Machine direction (MD): 25 mm.  

.2 Cross machine direction (XMD): 33 mm.  
.4 Polymer: Polypropylene to ASTM D 4101.  
.5 Ultimate tensile strength: To ASTM D 6637. 

.1 Machine direction (MD): minimum 
12.4 N/mm.  

.2 Cross machine direction (XMD): 
minimum 19.0 N/mm. 

.6 Tensile strength at 2% strain for machine 
direction: to ASTM D 6637, minimum 
4.0 N/mm. 

 
 

PART 3 - EXECUTION  
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3.1 Debris and Sediment 

Containment Curtain 
Installation 
 

 

.1  The debris and sediment containment curtain will be 
installed before the wharf demolition work begins and it 
will remain in place for the duration of the work. 

 
.2  Remove and replace fabric damaged or deteriorated as 

directed by Departmental Representative. 
 
.3  Any fabric damaged to be replaced at no additional cost. 
 
.4  The floating debris containment curtain will not be 

removed until approved by the Departmental 
Representative. 

 
3.2 Filter Fabric Installation     .1  Place geotextile material by unrolling in orientation, 

manner and locations indicated and retain in position 
with securing pins and washers, weights or other method 
as approved by Departmental representative. 

 
.2  Place geotextile material smooth and free of tension 

stress, folds, wrinkles and creases. 
  
.3  Overlap each successive strip of geotextile minimum of 

600 mm over previously laid strip. 
 
.4  Pin successive strips of geotextile with securing pins or 

fasteners as recommended by manufacturer. 
 
.5  Protect installed geotextile material from displacement, 

damage or deterioration before, during and after 
placement of material. 

 
.6  After installation, cover with overlying layer within 4 

hrs of placement.  
 
.7  Replace damaged or deteriorated geotextile to approval 

of Departmental Representative. 
 

3.3 Geogrid Installation .1  Place geogrid material by unrolling in orientation, 
manner and locations indicated and retain in position in 
accordance with manufacturer’s written 
recommendations. 
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.2  Overlap each successive strip of geogrid minimum of 
600 mm over previously laid strip. 

 
.3  Join successive strips of geogrid by tying or pinning as 

recommended by manufacturer. 
 
.4  Protect installed geogrid material from displacement, 

damage or deterioration before, during and after 
placement of material. 

 
.5  After installation, cover with overlying layer within 10 

days of placement.  
 
.6  Replace damaged or deteriorated geogrid to approval of 

Departmental Representative. 
 

3.4 Protection .1  Vehicular traffic is not permitted directly on geotextiles 
& geogrids. 
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PART 1 - GENERAL 
 

 

1.1      Related Sections  
 

 

.1  Section 01 45 01 Weigh Scales 
 
.2  Section 31 23 10 Excavation and Backfill 
 
.3 Section 31 32 21 Geotextiles and Geogrids 
 

1.2      Measurement 
 Procedures   

 
 

.1  Dense Stone Fill (R5):  Dense Stone Fill to be measured 
in metric tonnes, (Tonnes), of material supplied and 
acceptably placed in the work to the lines and grades 
specified.   

 
.2  Mobilization/demobilization of equipment will not be 

measured for payment. 
 

.3  Construction and maintenance of haul roads will not be 
measured for payment. 

 
.4  Weighing will not be measured for payment but shall be 

considered as incidental to the work. 
 

1.3       References   
 

 

.1  New Brunswick Department of Transportation 2011 
standard Specifications.  

 
 

PART 2 - PRODUCTS 
 

 

2.1       Materials   
 

 

.1  Dense Stone Fill (R5):  Clean, hard, dense durable 
quarry stone.  
.1  To consist of R5 material and to be in strict 

accordance with the material requirements as per 
the January 2011 Edition of the NBDOT 
Standard Specifications, Item: 608, Random Rip 
Rap. Gradation to be to R5 grading limits as per 
Table 608-1 of NBDOT Specifications. 
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Table 608 – 1 (Partial Table) 
Random Rip Rap Grading Limits 

Mass 
 

Size 
(Note 1) 

R-A 
(Note 2) 

R-5 

(kg) (mm)   
15 220 100 100 
10 190  70 - 90 
5 150  40 - 55 

2.5 120 0  
0.5 70  0 - 15 
Thickness (mm) 

(Note 3) 
300 300 

 
 

2.2       Filter Fabric   
 

 

.1  Geotextile: in accordance with Section 31 32 21 
Geotextiles and Geogrids. 

 
PART 3 - EXECUTION 
 

 

3.1      Placing  
 

.1  Fine grade areas to be backfilled with stone to uniform, 
even surfaces. Compact to provide firm bed.  

 
.2  Line bottom and sides of areas to be filled with stone 

with filter fabric on prepared surfaces in accordance with 
Section 31 32 21 Geotextiles and Geogrids and as 
indicated. Place rip-rap on filter fabric so as to avoid 
puncturing filter fabric. Do not drive vehicles directly on 
filter fabric. 

 
.3  Place stone to thickness and details as indicated.  
 
.4  Place stone in manner approved by Departmental 

Representative to create a firm compacted, very dense 
stable mass. Place larger stones at bottom. Top of stone 
fill to be of finer gradation suitable to receive filter fabric 
and granular fill.  

 
.5  Finish surface evenly, free of loose areas and neat in 

appearance. 
 
.6  Mechanically place the stone. No end dumping will be 

permitted.  
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PART 1 - GENERAL 
 

 

1.1 Related Sections    
 

.1  Section 31 62 16 Steel H Piles.  
 

1.2 Measurement  
 Procedures    
 
 

.1  There will be no measurement for payment under this 
section. Work included in this section will be included 
in pay item for Section 31 62 16 Steel H Piles.  

 
1.3 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  Spliced piles are not permitted.  
 

1.4 Delivery,  
 Storage and Handling 
 
 

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

 
.2  Protect piles from damage due to excessive bending 

stresses, impact, abrasion or other causes during 
delivery, storage and handling.  

 
.3  Replace damaged piles as directed by Departmental 

Representative.  
 

1.5 Existing Conditions    
 
 

.1  The Contractor must make his own evaluation of soil 
conditions.  

 
1.6 Scheduling    
 
 

.1  Provide schedule of planned sequence of driving 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 
31 62 16 Steel H Piles.  

 
.2  Supply full length piles as indicated and provide 

equipment to handle full length piles without cutting 
and splicing.  
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2.2 Equipment    
 
 

.1  Prior to pile installation, submit to Departmental 
representative for review, details of equipment for 
installation of piles.  
.1  Impact hammers: provide manufacturer's name, 

type, rated energy per blow at normal working 
rate, mass of striking parts of hammer, mass of 
driving cap and type and elastic properties of 
hammer and pile cushions.  

 
.2  Hammer:  

.1  When required criteria cannot be achieved with 
the proposed hammer, use larger hammer and 
take other measures as required.  

 
PART 3 - EXECUTION 
 

 

3.1 Preparation    
 
 

.1  Protection:  
.1  Protect adjacent structures, services and work 

of other sections from hazards due to pile 
driving operations.  

.2  Arrange sequencing of pile driving operations 
and methods to avoid damages to adjacent 
existing structures.  

.3  When damages occur, remedy damaged items 
to restore to original or better condition at own 
expense.  

 
.2  Ensure that existing wharf structure and ground 

conditions at pile locations are adequate to support pile 
driving operation.  
.1  Make provision for access and support of piling 

equipment during performance of Work.  
.2  Contractor to assess state of access structure(s) 

for load carrying capability.  
 

3.2 Installation    
 
 

.1  Leads: construct pile driver leads to provide free 
movement of hammer.  
.1  Hold leads in position at top and bottom, with 

guys, stiff braces, or other means to ensure 
support to pile while being driven.  

.2  Length: except for piles driven through water, 
provide sufficient length of leads to ensure that 
use of follower is unnecessary.  
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.3  Swing leads:  
.1  Obtain approval from Departmental 

representative prior to using swing 
leads.  

.2  Firmly guy top and bottom to hold pile 
in position during driving operation.  

 
.2  Installation of each pile will be subject to review by 

Departmental Representative.  
.1  Department Representative will be sole judge 

of acceptability of each pile with respect to 
final driving resistance, depth of penetration or 
other criteria used to determine load capacity.  

.2  Departmental Representative to review final 
driving of all piles prior to cutting and removal 
of pile driving rig from site.  

 
.3  Install each pile to practical elevations indicated.  
 

3.3 Application/Driving    
 
 

.1  Use driving caps and cushions to protect piles.  
.1  Reinforce pile heads as required by 

Departmental Representative.  
.2  Piles with damaged heads, as determined by 

Departmental Representative, will be rejected.  
 

.2  Hold piles securely and accurately in position while 
driving.  

 
.3  Deliver hammer blows along axis of pile.  
 
.4  Restrike already driven piles lifted during driving of 

adjacent piles to assure set.  
 
.5  Cut off piles neatly and squarely at elevations as 

indicated on drawings.  
.1  Provide sufficient length above cut-off 

elevation so that part damaged during driving is 
cut off.  

 
.6  Remove cut-off lengths from site on completion of 

work.  
 

3.4 Field Measurements   .1  Maintain accurate and daily records of driving for each 
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pile, including:  
.1  Type and make of hammer, rated energy, 

observed stroke, and observed number of blows 
per minute.  

.2  Other installation equipment including details 
on use of pile cushion, etc.  

.3  Pile size and length, location of pile.  

.4  Penetration for own weight and weight of 
hammer, number of blows per meter of 
penetration from start of driving and numbers 
of blows per 100 mm for the last meter.  

.5  Toe elevation upon termination of driving pile 
and final toe and cutoff elevations upon 
completion.  

.6  Records of restriking.  

.7  Other pertinent information, such as 
interruption of continuous driving, observed 
pile damage, etc.  

.8  Records of elevations of adjacent piles before 
and after driving of pile.  

.9  Record all information on forms provided by 
Departmental representative.  

 
3.5 Final Penetration  
 Resistance    
 
 

.1  Installation of each pile will be subject to approval of 
Departmental Representative, who will be sole judge 
of acceptability of pile with respect to final penetration 
resistance, depth of penetration, or other criteria. 
Departmental Representative to approve final 
installation of all piles prior to removal of pile driving 
equipment from site.  

 
3.6 Obstructions    
 
 

.1  Where obstruction is encountered that causes sudden 
unexpected change in penetration resistance or 
deviation from specified tolerances, proceed as 
directed by Departmental Representative.  

 
3.7 Repair and  
 Restoration    
 
 

.1  Pull out rejected piles and replace with new piles.  
 
.2  No extra compensation will be made for removing and 

replacing or other work made necessary through 
rejection of defective piles. 
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PART 1 - GENERAL 
  

 

1.1    Related Sections    
 
 

.1  Section 05 50 00 Metal Fabrications. 
  
.2  Section 31 61 13 Pile Foundations, General 

Requirements. 
 

1.2 Measurement  
 Procedures    
 
 

.1  Steel H Piles: will be measured by unit (Unit), of pile 
supplied, driven and acceptably incorporated into the 
work. Length to be defined by top and toe elevations 
indicated on plans. 
.1  Pile shoes will not be measured separately for 

payment but will be considered as incidental to 
the work included in the above item.  

 
1.3 References    
 
 

.1  Canadian Standards Association (CSA International)  
.1  CSA W47.1-09, Certification of Companies for 

Fusion Welding of Steel.  
.2  CSA W48-06, Filler Metals and Allied 

Materials for Metal Arc Welding.  
.3  CSA W59-03 (R2008), Welded Steel 

Construction (Metal Arc Welding).  
.4  CSA-G40.20/G40.21-04 (R2009), General 

Requirements for Rolled or Welded Structural 
Quality Steel/Structural Quality Steels.  

 
1.4 Pile Driving Criteria   .1  Contractor is responsible to make his own 

determination of existing geotechnical conditions.   
 
.2  Installation of the piles is to be by driving. 
 
.3  Piles to be driven to the depth indicated on plans, or to 

refusal provided a minimum depth of 2 metres is 
achieved into sound bedrock. 

 
.4  Refusal criteria to be >10 blows per 25 mm, using a 

hammer with a minimum rated energy of 200 ft*lbs/in² 
of steel cross-sectional area.  

 
.5  Refusal above pile toe elevation shown on plan to be 

subject to confirmation by the geotechnical engineer. 
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1.5 Submittals    
 
 

.1  Submittals in accordance with Section 01 33 00 
Submittal Procedures.  

 
.2  Submit shop drawings and indicate: pile shoes, and tip 

reinforcement, if applicable.  
.1  Each drawing to be signed by qualified 

professional engineer registered or licensed in 
Province of New Brunswick.  

 
.3  Quality Assurance:  

.1  Test Reports: submit 3 copies of mill test 
reports indicating yield and chemical analysis 
of steel piles to Departmental Representative.  

.2  Certificates: submit certificates signed by 
manufacturer certifying that materials comply 
with specified performance characteristics and 
physical properties.  

.3  Submit pile driving records, as described in 
PART 3 - 3.3 RECORDS, for review by 
Departmental Representative.   

 
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  Divert unused metal materials from landfill to metal 

recycling facility as approved by Departmental 
Representative. 

 
PART 2 - PRODUCTS 
 

 

2.1 Materials    
 
 

.1  Steel H piles: to CSA-G40.20/G40.21, Grade 350W.  
.1  Size and weight as indicated.  
 

.2  Welding materials: to CSA W48.  
 
.3  Steel plates: to CSA-G40.20/G40.21, Grade 300W.  
 
.4  Pile driving shoes: to CSA-G40.20/G40.21, Grade 

300W, and to supplied and installed in accordance with 
Item: 311 of the NBDOT Standard Specifications 
dated January, 2011. 

 



   
Wharf Reconstruction, STEEL H PILES Section 31 62 16 
Structures 406, 408 and 409 Page 3 
Lameque, NB  
Project No. R.068072.001 2014/12/01  
 
PART 3 - EXECUTION 
 

 

3.1 Installation    
 
 

.1  Install piling in accordance with Section 31 61 13 Pile 
Foundations, General Requirements.  

 
.2  Cut off piles squarely at required elevation.  
 

3.2 Welding    
 
 

.1  Weld to CSA W59.  
 
.2  Welding certification of companies: to CSA W47.1.  
 

3.3 Records    
 
 

.1  Keep complete and accurate record of each pile driven.  
 
.2  Indicate:  

.1  Pile location.  

.2  Deviations from design location.  

.3  Cross section shape and dimensions.  

.4  Original length.  

.5  Ground elevation.  

.6  Tip elevation.  

.7  Cutoff elevation.  

.8  Penetration in blows per meter for entire length 
of penetration.  

.9  Hammer data including: rate of operation, 
make and size.  

.10  Unusual pile behavior or circumstances 
experienced during driving such as redriving, 
heaving, weaving, obstructions, jetting, and 
unanticipated interruptions.  

 
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.  
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	230517 - PIPE WELDING
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 01 74 21 - Construction/Demolition Waste Management And Disposal.

	1.2 REFERENCES
	.1 American National Standards Institute/American Society of Mechanical Engineers (ANSI/ASME)
	.1 ANSI/ASME B31.1-2007, Power Piping.
	.2 ANSI/ASME B31.3-2006, Process Piping.
	.3 ANSI/ASME Boiler and Pressure Vessel Code-2007:
	.1 BPVC 2007 Section I: Power Boilers.
	.2 BPVC 2007 Section V: Nondestructive Examination.
	.3 BPVC 2007 Section IX: Welding and Brazing Qualifications.


	.2 American National Standards Institute/American Water Works Association (ANSI/AWWA)
	.1 ANSI/AWWA C206-03, Field Welding of Steel Water Pipe.

	.3 American Welding Society (AWS)
	.1 AWS C1.1M/C1.1-2000(R2006), Recommended Practices for Resistance Welding.
	.2 AWS Z49.1-2005, Safety in Welding, Cutting and Allied Process.
	.3 AWS W1-2000, Welding Inspection Handbook..

	.4 Canadian Standards Association (CSA International)
	.1 CSA W47.2-M1987(R2008), Certification of Companies for Fusion Welding of Aluminum.
	.2 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding.
	.3 CSA B51-03(R2007), Boiler, Pressure Vessel and Pressure Piping Code.
	.4 CSA-W117.2-2006, Safety in Welding, Cutting and Allied Processes.
	.5 CSA W178.1-2008, Certification of Welding Inspection Organizations.
	.6 CSA W178.2-2008, Certification of Welding Inspectors.


	1.3 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Welders:
	.1 Welding qualifications in accordance with CSA B51.
	.2 Use qualified and licensed welders possessing certificate for each procedure performed from authority having jurisdiction.
	.3 Submit welder's qualifications to Departmental Representative DCC Representative Consultant Owner.
	.4 Each welder to possess identification symbol issued by authority having jurisdiction.
	.5 Certification of companies for fusion welding of aluminum in accordance with CSA W47.2.

	.2 Inspectors:
	.1 Inspectors qualified to CSA W178.2.

	.3 Certifications:
	.1 Registration of welding procedures in accordance with CSA B51.
	.2 Copy of welding procedures available for inspection.
	.3 Safety in welding, cutting and allied processes in accordance with CSA-W117.2.



	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.
	.2 Packaging Waste Management: remove for reuse and return by manufacturer of pallets crates padding packaging materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Part 2 Products
	2.1 ELECTRODES
	.1 Electrodes: in accordance with CSA W48 Series.


	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 QUALITY OF WORK
	.1 Welding: in accordance with ANSI/ASME B31.1 using procedures conforming to provincial authority having jurisdiction.

	3.3 INSTALLATION REQUIREMENTS
	.1 Identify each weld with welder's identification symbol.
	.2 Backing rings:
	.1 Where used, fit to minimize gaps between ring and pipe bore.
	.2 Do not install at orifice flanges.

	.3 Fittings:
	.1 NPS 2 and smaller: install welding type sockets.
	.2 Branch connections: install welding tees or forged branch outlet fittings.


	3.4 INSPECTION AND TESTS - GENERAL REQUIREMENTS
	.1 Review weld quality requirements and defect limits of applicable codes and standards with Departmental Representative before work is started.
	.2 Formulate "Inspection and Test Plan" in co-operation with Departmental Representative.
	.3 Do not conceal welds until they have been inspected, tested and approved by inspector.
	.4 Provide for inspector to visually inspect welds during early stages of welding procedures in accordance with Welding Inspection Handbook. Repair or replace defects as required by codes and as specified.

	3.5 SPECIALIST EXAMINATIONS AND TESTS
	.1 General:
	.1 Perform examinations and tests by specialist qualified to CSA W178.1 and CSA W178.2 and approved by Departmental Representative.
	.2 To ANSI/ASME Boiler and Pressure Vessels Code, Section V, CSA B51 and requirements of authority having jurisdiction.
	.3 Inspect and test 100 % of welds in accordance with "Inspection and Test Plan" by non-destructive visual examination.

	.2 Hydrostatically test welds to ANSI/ASME B31.1.
	.3 Visual examinations: include entire circumference of weld externally and wherever possible internally.

	3.6 DEFECTS CAUSING REJECTION
	.1 As described in ANSI/ASME B31.1 and ANSI/ASME Boiler and Pressure Vessels Code.
	.2 In addition, chilled water systems below 1000 kPa:
	.1 Undercutting greater than 0.8 mm adjacent to cover bead on outside of pipe.
	.2 Undercutting greater than 0.8 mm adjacent to root bead on inside of pipe.
	.3 Undercutting greater than 0.8 mm at combination of internal surface and external surface.
	.4 Incomplete penetration and incomplete fusion greater than total length of 38 mm in 1500 mm length of weld depth of such defects being greater than 0.8 mm.
	.5 Repair cracks and defects in excess of 0.8 mm in depth.
	.6 Repair defects whose depth cannot be determined accurately on basis of visual examination.


	3.7 REPAIR OF WELDS WHICH FAILED TESTS
	.1 Re-inspect and re-test repaired or re-worked welds at Contractor's expense.

	3.8 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.



	230519 - METERS AND GAUGES FOR WATER PIPING
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Materials and components for metering potable water including installation.

	.2 Related Sections:
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 23 05 17 – Pipe Welding.


	1.2 MEASUREMENT AND PAYMENT
	.1 Refer to section 23 20 13 – Pressure Piping.

	1.3 REFERENCES
	.1 American Society of Mechanical Engineers (ASME)
	.1 ASME Fluid Meter's Handbook: Their Theory and Application, Sixth Edition 1971.

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


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.

	.2 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.

	.3 Submittals to include:
	.1 Piping configuration and sizing - straight pipe upstream and downstream, distances to first weld, protrusion, thermowell, pressure tap.
	.2 Service conditions.
	.3 Full details of primary element - standard of design and construction, materials, type serial number, flow rate, differential pressure, irrecoverable head loss (IHL), calculation sheets.
	.4 Accuracy statements for each component at specified flow rates and other conditions.
	.5 Flow and temperature ranges.
	.6 Signal processor calibration data.
	.7 Minimum turndown ratio.

	.4 Samples:
	.1 Submit sample in accordance with Section 01 33 00 - Submittal Procedures.

	.5 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.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.

	.6 Closeout Submittals:
	.1 Submit maintenance data including monitoring requirements for incorporation into manuals specified in Section 01 78 00 - Closeout Submittals.


	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	Part 2 Products
	2.1 WATER METERING
	.1 Type of metering: Electromagnetic flow meter.
	.2 Design data:
	.1 Flow rates: 0-63.1 L/s (0-1000 USgpm).
	.2 Pressure Rating: 150 PSIG
	.3 Water Temperature 0-25 °C

	.3 Flow Transmitter shall be mounted on the flow sensor.
	.4 Available lengths of straight pipe to first fitting, and intrusion: as shown on the drawings.
	.5 Diameter of main for installation of primary element: as noted on the drawings.
	.6 Acceptable types of readout instruments:
	.1 Integrators: 6-digit, 8 mm high lettering, non-reset.

	.7 Read-out instrument display:
	.1 Water flow rate: L/s, USgpm or Imp. gpm.
	.2 Total flow: USGal., m3 or Imp. Gal.

	.8 Signal transmission between primary measuring element and signal conditioners:
	.1 Power: 115 VAC powered.
	.2 Signal: 4-20 mA.
	.3 Cable: colour coded, twisted and shielded pair with grounding wire.

	.9 Locations and installation mountings:
	.1 Transmitters: Mounted on the flow meter.
	.2 Signal conditioners: Integrated to flow meter.
	.3 Computing devices: Integrated to Transmitter.

	.10 Additional Requirements:
	.1 Signal Converter (Transmitter) shall have at least the following:
	.1 115 Vac powered.
	.2 ± 0.25% accuracy of rate.
	.3 1 x 4-20 mA (HART) & 1 x pulse outputs.
	.4 1 x status input.
	.5 Display of instantaneous flow and total flow, 3 line with 20 characters.

	.2 Flow meter shall be CSA approved, field programmable, NEMA 4X enclosure, complete with polyurethane liner, designed to measure flow for clean potable water, with flow rates varying.
	.3 Flow meter housing to be epoxy coated.
	.4 Flange: ANSI B16.1, Class 125 with EPDM gaskets.
	.5 Flow meter shall be supplied with a factory calibration certificate.
	.6 Flow meter to be supplied with grounding rings.
	.7 Acceptable Products:
	.1 Siemens Mag 5100 W c/w Mag 6000 transmitter.
	.2 Krohne Enviromag 2000 c/w IFC 300 transmitter or approved equal.



	2.2 PRESSURE GAUGES
	.1 Gauge installations shall be complete with all tubing and fittings, and shall include a shut off valve, tee and nut (clean-out) installed in each gauge inlet at the point of connection to suction and discharge pipes.
	.2 Gauges to be glycerine filled.
	.3 Dual indication dial range: 270° – 0 to 145 psi (0 to 1000 kPa) to be white with black figures and gradations c/w clear glass window.
	.4 Dial size: 100 mm (4”).
	.5 Case, ring and pointer: Stainless steel.
	.6 Accuracy: 1% of full scale reading.
	.7 Acceptable product: US Ametek or approved equal.


	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 OF PRIMARY ELEMENT
	.1 Follow manufacturer's instructions.

	3.3 INSTALLATION OF SIGNAL TRANSMISSION CABLE
	.1 Ground shielding at one point only.
	.2 Protect against RF interference.
	.3 Cross electrical cables, conduits at 90 degrees leaving at least 150 mm space between.

	3.4 START-UP
	.1 Follow manufacturer's recommendations.

	3.5 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 - VALVES
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 01 33 00 - Submittal Procedures.

	1.2 MEASUREMENT AND PAYMENT
	.1 Refer to section 23 20 13 – Pressure Piping.

	1.3 REFERENCES
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
	.1 ANSI/ASME B1.20.1-1983(R2006), Pipe Threads, General Purpose (Inch).
	.2 ANSI/ASME B16.18-2001, Cast Copper Alloy Solder Joint Pressure Fittings.

	.2 ASTM International
	.1 ASTM A276-08, Standard Specification for Stainless  Steel Bars and Shapes.
	.2 ASTM B62-02, Standard Specification for Composition Bronze or Ounce Metal Castings.
	.3 ASTM B283-08a, Standard Specification for Copper and Copper Alloy Die Forgings (Hot-Pressed).
	.4 ASTM B505/B505M-08a, Standard Specification for Copper-Base Alloy Continuous Castings.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Provide manufacturer's printed product literature and data sheets for equipment and systems and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Shop Drawings:
	.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.


	1.5 CLOSEOUT SUBMITTALS
	.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Delivery and Acceptance Requirements:
	.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.

	.2 Packaging Waste Management: remove of pallets, crates, padding, and packaging materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Part 2 Products
	2.1 MATERIALS
	2.2 STAINLESS STEEL BALL VALVES:
	.1 Working pressure: 1500 PSI
	.2 Body and Ball: Stainless Steel 316
	.3 Handle and nut: Stainless Steel 304
	.4 Long cycle life.
	.5 Blow-out proof stem.
	.6 Locking device.
	.7 ANSI B16.34 Class 900
	.8 Acceptable Product: Pinacle 1500 WOG Ball Valve or approved alternate.

	2.3 COMBINATION AIR RELEASE VALVES:
	.1 All valves to be coated internally and externally with an ANSI/NSF61 approved fusion bonded epoxy suitable for potable drinking water. All valves to be colour coded blue. Related nuts and bolts required on valve body shall be stainless steel 316. Valves shall be suitable for potable water application.
	.1 Combination air valves;
	.2 Body Material: Ductile Iron to ASTM A536 Grade 65-45-12;
	.3 Float Material: Stainless Steel;
	.4 Seat: Buna-N to ASTM D20000-BG;
	.5 Air release valve shall be complete with stainless steel treaded nipples, isolating valve and PVC Sch.40 discharge pipe to be piped 600mm to floor;
	.6 Air release valve shall be installed as per Manufacturer’s recommendations;
	.7 Acceptable Product: Val-Matic (201C.2), Cla-Val (Model 33A) or approved equal.


	2.4 DOUBLE CHECK VALVE ASSEMBLY:
	.1 Install double check valve assembly as shown on drawings and as per manufacturer’s recommendations.
	.2 Designed for installation on potable water lines to protect against both backsiphonage and backpressure of polluted water into the potable water supply.
	.1 Lead-Free
	.2 AWWA C510
	.3 NSF 61 Listed
	.4 Materials:
	.1 Main body and access covers: 304L Stainless Steel.
	.2 Internal components: Stainless Steel.
	.3 Seal: EPDM.

	.5 Maximum working pressure: 175 PSI
	.6 Hydrostatic test pressure: 350 PSI
	.7 End Connections: Flanged ANSI B16.1 Class 125
	.8 Valves: Flanged end NRS Gate Valves.
	.9 Accessories: Repair kit.
	.10 Acceptable Product: Zurn Wilkins Model 350AST, Watts Series 774 or approved equal.



	Part 3 Execution
	3.1 INSTALLATION
	.1 Install valves as shown on drawings and as per manufacturer’s recommendations.

	3.2 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.



	230523.05 - BUTTERFLY VALVES
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 74 21 - Construction/Demolition Waste Management And Disposal.

	1.2 MEASUREMENT AND PAYMENT
	.1 Refer to section 23 20 13 – Pressure Piping Systems Inside Building.

	1.3 REFERENCES
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
	.1 ASME B16.1-05, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25,125 and 250.
	.2 ANSI/ASME B16.5-03, Pipe Flanges and Flanged Fittings: NPS   through 24.
	.3 ANSI/ASME B16.34-04, Valves - Flanged, Threaded and Welding Ends.

	.2 ASTM International Inc.
	.1 ASTM A126-04), Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings.
	.2 ASTM A536-84(2004)e1, Standard Specification for Ductile Iron Castings.

	.3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS)
	.1 MSS SP-67-02a, Butterfly Valves.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheets for valves and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Submit data for valves specified in this section.


	1.5 CLOSEOUT SUBMITTALS
	.1 Submit maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Packaging Waste Management: remove of packaging materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	.1 Furnish following spare parts:
	.1 Valve seats: one for every 10 valves each size, minimum 1.
	.2 Stem packing: one for every 10 valves, each size, minimum 1.
	.3 Gaskets for flanges: one for every 10 flanged joints, minimum 2.



	Part 2 Products
	2.1 BUTTERFLY VALVES - RESILIENT SEAT
	.1 Butterfly valves shall be sized in accordance with the drawings. Valves shall be butterfly valve type and complete with flange end connections with the following specifications:
	.1 One (1) Piece Body: Ductile Iron to ASTM A536 or Cast Iron to ASTM A126 Class B;
	.2 Type: Full Lug;
	.3 Seat Material: EPDM;
	.4 Disc Material: Stainless Steel 316;
	.5 Shaft Material: Stainless Steel 316;
	.6 Taper pine Disc shall not be pinned to shaft;
	.7 Key: 316 Stainless Steel;
	.8 Coating: Fused bonded epoxy coating or polyester coating suitable for exterior application;
	.9 Nuts and Bolts: Stainless Steel 316;
	.10 Operator: Handwheel with gear operator;
	.11 Acceptable Product: Series 31 Bray butterfly valve or approved equal.



	Part 3 Execution
	3.1 PREPARATION
	.1 Valve and mating flange preparation.
	.1 Inspect adjacent pipeline, remove rust, scale, welding slag, other foreign material.
	.2 Ensure that valve seats and pipe flange faces are free of dirt or surface irregularities which may disrupt flange seating and cause external leakage.
	.3 Install butterfly valves with disc in almost closed position.
	.4 Inspect valve disc seating surfaces and waterway and eliminate dirt or foreign material.


	3.2 INSTALLATION OF VALVES
	.1 Install in accordance with manufacturer's instructions.
	.2 Do not use gaskets between pipe flanges and valves unless instructed otherwise by valve manufacturer.
	.3 Verify suitability of valve for application by inspection of identification tag.
	.4 Handle valve with care so as to prevent damage to disc and seat faces.
	.5 Ensure that valves are centered between bolts before bolts are tightened and then opened and closed to ensure unobstructed disc movement. If interference occurs due, for example to pipe wall thickness, taper bore adjacent piping to remove interference.

	3.3 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.2 Clean installed products in accordance to manufacturer's recommendation.



	230529 - HANGERS AND SUPPORTS FOR PIPING
	Part 1 General
	1.1 MEASUREMENT AND PAYMENT
	.1 For Hangers and Supports install inside the building: Refer to section 23 20 13 – Pressure Piping Systems Inside Building.
	.2 For Hangers and Supports install on the wharf: Refer to section 33 11 18.02 – Wharf Water Distribution Piping.

	1.2 REFERENCES
	.1 American Society of Mechanical Engineers (ASME)
	.1 ASME B31.1-07, Power Piping.

	.2 ASTM International
	.1 ASTM A125-1996(2007), Standard Specification for Steel Springs, Helical, Heat-Treated.
	.2 ASTM A307-07b, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.3 ASTM A563-07a, Standard Specification for Carbon and Alloy Steel Nuts.

	.3 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)
	.1 MSS SP58-2002, Pipe Hangers and Supports - Materials, Design and Manufacture.
	.2 MSS SP69-2003, Pipe Hangers and Supports - Selection and Application.
	.3 MSS SP89-2003, Pipe Hangers and Supports - Fabrication and Installation Practices.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Provide manufacturer's printed product literature and data sheets for hangers and supports and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Submit shop drawings for:
	.1 Bases, hangers and supports.


	.3 Manufacturers' Instructions:
	.1 Provide manufacturer's installation instructions.


	1.4 CLOSEOUT SUBMITTALS
	.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Packaging Waste Management: remove for reuse of packaging materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Part 2 Products
	2.1 SYSTEM DESCRIPTION
	.1 Design Requirements:
	.1 Construct pipe hanger and support to manufacturer's recommendations utilizing manufacturer's regular production components, parts and assemblies.
	.2 Base maximum load ratings on allowable stresses prescribed by ASME B31.1 or MSS SP58.
	.3 Provide for vertical adjustments after erection and during commissioning. Amount of adjustment in accordance with MSS SP58.


	2.2 GENERAL
	.1 Fabricate hangers, supports and sway braces in accordance with MSS SP58.

	2.3 ADJUSTABLE PIPE ROLL SUPPORT
	.1 Adjustable pipe roll support shall be supplied as shown on drawings c/w galvanized threaded rods, nuts and pipe saddle.
	.2 Material: Cast iron roll.
	.3 Finish: Galvanized.
	.4 Adjustable pipe roll support shall be Anvil Fig 177 Adjustable Pipe Roll Support or approved equal.

	2.4 FLOOR MOUNTED PIPE SUPPORT
	.1 Floor mounted pipe support shall be constructed and installed inside building as shown on drawings.
	.2 Material: Galvanized or Stainless Steel.
	.3 Acceptable Product: Anvil Fig. 63T pipe stanchion c/w Fig. 264 adjustable pipe saddle support or approved equal.


	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:
	.1 Manufacturer's instructions and recommendations.

	.2 Provide supplementary structural steelwork where structural bearings do not exist or where concrete inserts are not in correct locations.
	.3 Use approved constant support type hangers where:
	.1 Vertical movement of pipework is 13 mm or more,
	.2 Transfer of load to adjacent hangers or connected equipment is not permitted.


	3.3 HANGER SPACING
	.1 Plumbing piping:  to Canadian Plumbing Code and authority having jurisdiction.
	.2 Within 300 mm of each elbow.
	.3 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.

	3.5 FINAL ADJUSTMENT
	.1 Adjust hangers and supports:
	.1 Ensure that rod is vertical under operating conditions.
	.2 Equalize loads.


	3.6 FIELD QUALITY CONTROL
	.1 Manufacturer's Field Services:
	.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field.


	3.7 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.



	230553.01 - MECHANICAL IDENTIFICATION
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Materials and requirements for the identification of piping systems,  valves and controllers, including the installation and location of identification systems.

	.2 Related Requirements
	.1 Section 23 05 23 – Valves.
	.2 Section 23 05 23.05 – Butterfly Valves.
	.3 Section 23 20 13 – Pressure Piping Systems Inside Buildings.


	1.2 MEASUREMENT AND PAYMENT
	.1 Refer to section 23 20 13 – Pressure Piping Systems Inside Building.

	1.3 REFERENCES
	.1 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-24.3-92, Identification of Piping Systems.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product data to include paint colour chips, other products specified in this section.

	1.5 QUALITY ASSURANCE
	.1 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Dispose of unused paint material at official  hazardous material collections site.
	.3 Do not dispose of unused paint material into sewer system, into streams, lakes, onto ground or in locations where it will pose health or environmental hazard.



	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 raised or recessed.
	.3 Information to include, as appropriate:
	.1 Equipment: manufacturer's name, model, size, serial number, capacity.


	2.2 SYSTEM NAMEPLATES
	.1 Colours:
	.1 Hazardous: red letters, white background.
	.2 Elsewhere: black letters, white background (except where required otherwise by applicable codes).

	.2 Construction:
	.1 3 mm thick laminated plastic or white anodized aluminum, matte finish, with square corners, letters accurately aligned and machine engraved into core.

	.3 Sizes:
	.1 Conform to following table:
	.2 Use maximum of 25 letters/numbers per line.

	.4 Locations:
	.1 Equipment in Mechanical Rooms: use size # 9.

	.5 Identification for PWGSC Preventive Maintenance Support System (PMSS):
	.1 Use arrangement of Main identifier, Source identifier, Destination identifier.
	.2 Equipment in Mechanical Room:
	.1 Main identifier: size #9.
	.2 Source and Destination identifiers: size #6.
	.3 Terminal cabinets, control panels: size #5.

	.3 Equipment elsewhere: sizes as appropriate.


	2.3 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:
	.1 Where required: Workplace Hazardous Materials Information System (WHMIS) regulations.

	.3 Legend:
	.1 Block capitals to sizes and colours listed in CAN/CGSB 24.3.

	.4 Arrows showing direction of flow:
	.1 Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm high.
	.2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm high.
	.3 Use double-headed arrows where flow is reversible.

	.5 Extent of background colour marking:
	.1 To full circumference of pipe or insulation.
	.2 Length to accommodate pictogram, full length of legend and arrows.

	.6 Materials for background colour marking, legend, arrows:
	.1 Pipes and tubing 20 mm and smaller: waterproof and heat-resistant pressure sensitive plastic marker tags.
	.2 Other pipes: pressure sensitive plastic-coated cloth or vinyl with protective overcoating, waterproof contact adhesive undercoating, suitable for ambient of 100% RH and continuous operating temperature of 150 degrees C and intermittent temperature of 200 degrees C.

	.7 Colours and Legends:
	.1 Where not listed, obtain direction from Departmental Representative.
	.2 Colours for legends, arrows: to following table:
	.3 Background colour marking and legends for piping systems:


	2.4 VALVES, CONTROLLERS
	.1 Brass tags with 12 mm 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.

	2.5 CONTROLS COMPONENTS IDENTIFICATION
	.1 Identify all systems, equipment, components, controls, sensors with system nameplates specified in this section.
	.2 Inscriptions to include function and (where appropriate) fail-safe position.

	2.6 LANGUAGE
	.1 Identification in English and French.
	.2 Use one nameplate and label for both languages.


	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 painting has been completed.

	3.3 INSTALLATION
	.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.
	.2 Identify systems, equipment to conform to PWGSC PMSS.

	3.4 NAMEPLATES
	.1 Locations:
	.1 In conspicuous location to facilitate easy reading and identification from operating floor.

	.2 Standoffs:
	.1 Provide for nameplates on hot and/or insulated surfaces.

	.3 Protection:
	.1 Do not paint, insulate or cover.


	3.5 LOCATION OF IDENTIFICATION ON PIPING
	.1 On straight runs in open areas to ensure that at least one is visible from any one viewpoint.
	.2 Adjacent to each change in direction.
	.3 At least once in each small room through which piping 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 At beginning and end points of each run and at each piece of equipment in run.
	.7 At point immediately upstream of major manually operated or automatically controlled valves, and dampers. Where this is not possible, place identification as close as possible, preferably on upstream side.
	.8 Identification easily and accurately readable from usual operating areas and from access points.
	.1 Position of identification approximately at right angles to most convenient line of sight, considering operating positions, lighting conditions, risk of physical damage or injury and reduced visibility over time due to dust and dirt.


	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 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, excess materials, rubbish, tools and equipment.



	232013 - PRESSURE PIPING
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 23 05 17 - Pipe Welding.
	.3 Section 23 05 29 - Hangers and Supports for Piping.
	.4 Section 23 05 53.01 - Mechanical Identification.

	1.2 MEASUREMENT AND PAYMENT
	.1 Pressure piping system inside building will be paid by the lump sum.
	.1 Payment shall include the supply and transportation of all labour, equipment and materials, excavation, dewatering, supply and installation of all pipe and fittings including supply and installation of underground stainless steel piping, flow meter, double check valve assembly , pressure gauges, air valve, butterfly valves, mechanical identification, joint restraint systems, thrust blocks and anchors, pipe supports, bedding, backfilling, compaction, protection of adjacent services and structure, testing, flushing and disinfection, removal and disposal of excess material, shop drawings, clean-up, and all work incidental thereto, all as specified or as shown on the Drawings or as laid out by the Engineer-Architect.


	1.3 REFERENCES
	.1 American Iron and Steel Institute (AISI)
	.2 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
	.1 ANSI/ASME B1.20.1-1983(R2006), Pipe Threads, General Purpose (Inch).
	.2 ASME B31.1-07, Power Piping.

	.3 ASTM International
	.1 ASTM A53/A53M-07, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded and Seamless.
	.2 ASTM A193/A193M-08b, Standard Specification for  Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service.
	.3 ASTM A194/A194M-08b, Standard Specification for  Carbon and Alloy Steel Nuts for Bolts for High Pressure or High Temperature Service, or Both.
	.4 ASTM A307-07b, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.

	.4 CSA International
	.1 CSA B51-09, Boiler, Pressure Vessel and Pressure Piping Code.

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


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Provide manufacturer's printed product literature and data sheets for equipment and systems and include product characteristics, performance criteria, physical size, finish and limitations.


	1.5 CLOSEOUT SUBMITTALS
	.1 Provide Project Record Documents in accordance with Section 01 78 00 - Closeout Submittals supplemented with:
	.1 Information relating to elevations, inverts and location of piping.
	.2 Valve data.
	.3 Details of permanent instrumentation.
	.4 Drainage provisions at low points.


	1.6 MAINTENANCE MATERIAL SUBMITTALS
	.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.7 QUALITY ASSURANCE
	.1 Regulatory Requirements: ensure Work is performed in compliance with applicable Provincial regulations.

	1.8 DELIVERY, STORAGE AND HANDLING
	.1 Delivery and Acceptance Requirements:
	.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name and address.

	.2 Packaging Waste Management: remove for reuse and return of packaging materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Part 2 Products
	2.1 PIPE AND FITTINGS
	.1 Piping and fittings:
	.1 Interior of building: shall be Schedule 10 type 304L stainless steel as shown on the drawings. The fittings shall be welded stainless steel fittings as shown on the drawings. All piping inside the building shall be cleaned by acid wash.
	.1 Stainless steel Sch. 10 piping may also be roll-grooved for Victualic fittings, Victualic flanges and Victualic Style 89 rigid coupling with ductile iron housing conforming to ASTM A-536, Grade 65-45-12. All connections shall include EPDM gaskets (printed).

	.2 All buried pipes shall be Schedule 40 type 304L stainless steel unless specified otherwise.
	.3 All buried stainless steel fittings shall be welded.
	.4 Piping shall be supported as shown on the drawings.

	.2 Gaskets:
	.1 Will be 1.6 mm thick, rubber and flat ring.

	.3 Nuts and Bolts:
	.1 All nuts and bolts shall be heavy head machine bolts and nuts, stainless steel Type 316, for inside the building. Use a suitable thread compound to prevent galling when tightening the bolts. All nuts shall be re-tightened after initial installation to ensure that they have not become loose.


	2.2 VALVES
	.1 Refer to Section 23 05 23 – Valves.
	.2 Refer to Section 23 05 23.05 – Butterfly Valves.

	2.3 PRESSURE GAUGES
	.1 Refer to Section 23 05 19 – Meters and Gauges for Water Piping.

	2.4 FABRICATION
	.1 Do work in accordance with ASME B31.1.
	.2 Joints:
	.1 Accessible locations: screwed, flanged or welded to match piping specification.
	.2 Elsewhere: welded throughout, except at flanged components.
	.3 Grooved joints on applicable systems in lieu of welded, flanged, or screwed joints and components.

	.3 Branch connections:
	.1 Use butt or socket-weld fittings.
	.2 Mains NPS 2-1/2 and smaller: use weldolets, threadolets, or 2 Mpa half couplings as reinforcements.
	.3 Mains NPS 3 and larger: welded branch connections can be used.
	.4 In grooved systems: tees and reducing tees can be used.



	Part 3 Execution
	3.1 PREPARATION
	.1 Lay out work in accordance with lines and grades as indicated.
	.2 Verify lines, levels, dimensions as indicated against established benchmarks. Report discrepancies to Departmental Representative and obtain written instruction.
	.3 When required by Departmental Representative, provide drawings showing relative locations of various services.

	3.2 WELDING
	.1 Perform welding in accordance with Section 23 05 17 - Pipe Welding supplemented as specified herein.
	.2 Notwithstanding the requirements of referenced section, the following shall apply:
	.1 Welding to be in accordance with ASME B31.1.
	.2 Welding to be executed by certified pipe welders.
	.3 Pipe fitting to be executed by certified pipe fitters.


	3.3 GROOVED JOINTS
	.1 Install grooved joints in accordance with manufacturer's latest published installation instructions.
	.2 Ensure grooved ends are: clean, free from indentations, projections, and roll marks in the area from pipe end to groove.
	.3 Select gaskets with elastomer grade suitable for service and produced by coupling manufacturer.

	3.4 INSTALLATION
	.1 Installation to be performed by certified pipe fitters.
	.2 Install pipework as shown on drawings.
	.3 Clearances:
	.1 Maintain clearance around systems, equipment and components and between pipes and structures for O M to manufacturer's recommendations.

	.4 Flanges: use suitable graphite lubricant on bolts and nuts.
	.5 Butterfly valves: install between weld-neck flanges.
	.6 Branch take-offs:
	.1 Use welding tees.
	.2 Where reducing tees of proper size are unavailable, use available tees with reducers. Tees with increasers not acceptable.

	.7 Cap open ends of piping during installation. Remove foreign material from inside piping.
	.8 Grade nominally horizontal piping at 0.4% slope to high point for air removal.
	.9 Flanges: tighten bolts evenly with torque wrench.
	.10 Revisions to location of piping require written approval of Departmental Representative.
	.11 Connections to equipment:
	.1 Use flanged valves for isolation and ease of maintenance and assembly.


	3.5 PIPE SUPPORTS
	.1 In accordance with Section 23 05 29 - Hangers and Supports for Piping, supplemented as specified herein.
	.2 Install to manufacturer's recommendations.

	3.6 VALVES
	.1 Install isolating valves at branch take-offs, at pieces of equipment and elsewhere as indicated.
	.2 Install in accordance with manufacturer's recommendations.
	.3 Install butterfly valves, where specified, between weld neck flanges to ensure full compression of liner.
	.4 Install in accessible locations.
	.5 Valves to be accessible for maintenance without removing adjacent piping.

	3.7 FIELD QUALITY CONTROL
	.1 Inspections:
	.1 Leave joints in piping systems uncovered until tests are completed and system inspected as directed by Departmental Representative.
	.2 Departmental Representative to inspect new piping prior to hydrostatic pressure tests for compliance with approved drawings and specifications.
	.3 Obtain from Departmental Representative requirements for inspection and testing of system modifications, design changes and repairs performed in-house.
	.4 Pay costs for inspections.


	3.8 HYDROSTATIC PRESSURE TESTS:
	.1 Refer to Section 33 11 18.01 – Water Main Piping.

	3.9 FLUSHING AND CLEANING
	.1 Refer to Section 33 11 18.01 – Water Main Piping.

	3.10 COMMISSIONING
	.1 Instrumentation: verify accuracy of pressure gauges by comparison with calibrated test instruments.
	.2 Full scale tests: upon completion, conduct full scale tests at maximum design flow rates, operating temperatures and pressures for continuous consecutive period of 2 hours to demonstrate compliance with design requirements.

	3.11 IDENTIFICATION
	.1 In accordance with Section 23 05 53.01 - Mechanical Identification, supplemented as specified herein.
	.2 In addition, identify piping at building entries.

	3.12 DEMONSTRATIONS
	.1 Operate at design temperatures, pressures, flow rates for consecutive period of 2 hours to demonstrate compliance with design criteria and design intents.
	.2 Demonstrations also to show completeness of O M personnel training.
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	330516 - MANHOLES
	1.1 RELATED REQUIREMENTS
	Section 31 23 10 – Excavation and Backfill

	1.2 MEASUREMENT PROCEDURES
	.1 Measure excavation and backfill in accordance with Section 31 23 10 – Excavation and Backfill.
	.2 Measure manholes in units installed of the appropriate size.
	.3 Payment includes supply and transportation of all labour, equipment and material, excavation, installation, manhole, frame and cover, cutting of pipes, gaskets, couplings, fittings including plugs and caps, grout, connections, dewatering, bedding, compaction, backfilling, leakage testing, adjustments, trench restoration and maintenance, environmental protection, clean-up and all work incidental thereto, all as specified or as shown on the drawings, or as laid out by the Engineer-Architect.  For manholes installed, this shall also include stand-by equipment and personnel, and all other related work and services.

	1.3 REFERENCES
	.1 ASTM International
	.1 ASTM A48/A48M-03(2012), Standard Specification for Gray Iron Castings.
	.2 ASTM A123/A123M-2012, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.3 ASTM C117-13, Standard Test Method for Materials Finer than 75-μm (No. 200) Sieve in Mineral Aggregates by Washing.
	.4 ASTM C136-06, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.5 ASTM C139-11, Standard Specification for Concrete Masonry Units for Construction of Catch Basins and Manholes.
	.6 ASTM C478M-13, Standard Specification for Precast Reinforced Concrete Manhole Sections (Metric).
	.7 ASTM D698-12, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3(600 kN-m/m3)).

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

	.3 CSA Group
	.1 CSA A23.1/A23.2-09, Concrete Materials and Methods of Concrete Construction/Test Methods and Standard Practices for Concrete.
	.2 CAN/CSA-A165 Series-04(R2009), CSA Standards on Concrete Masonry Units (Consists of A165.1, A165.2 and A165.3).
	.3 CAN/CSA-A3000-08, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.4 CSA G30.18-09, Carbon Steel Bars for Concrete Reinforcement.


	1.4 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 manoles structures and include product characteristics, performance criteria, physical size, finish and limitations.


	1.5 QUALITY ASSURANCE
	.1 Submit  in accordance with Section 01 45 00 - Quality Control.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.2 Storage and Handling Requirements:
	.1 Store in accordance with manufacturer's recommendations.
	.2 Store and protect manholes and catch basin structures from nicks, scratches, and blemishes.
	.3 Replace defective or damaged materials with new.

	.3 Packaging Waste Management: remove for reuse and return  packaging materials as specified in Section 01 74 21 - Construction/Demolition Waste Management and Disposal.

	Part 2 Products
	2.1 MATERIALS
	.1 Precast manhole units: to ASTM C478M, circular or oval.
	.1 Top sections eccentric cone or flat slab top type with opening offset for vertical ladder installation.
	.2 Precast base sections with reinforced concrete slab within:
	.1 Rubber gaskets to suit the inlet and outlet pipes and factory installed benching.

	.3 Approved product: L.E. Shaw Ltd., Strescon or approved equal.

	.2 Joints between sections: rubber gasket and Ram-Nek gasket and meeting the requirements of the latest CSA A257.3.
	.3 Frames, gratings, covers to dimensions as indicated and following requirements:
	.1 Metal gratings and covers to bear evenly on frames.
	.1 Frame with grating or cover to constitute one unit.
	.2 Assemble and mark unit components before shipment.
	.3 All castings must have a permanent marking, identifying the manufacturer and make or model number of the casting, and coated with two applications of asphalt varnish.

	.2 Standard manhole frames and covers: 411W cast iron meeting the requirements of the latest ASTM Standard A-48, Class 30. Covers: snug fit and rattle free.
	.1 Manhole 411W frame outside flange to be 870mm dia., with a 580mm cover opening, and a min. weight of 95.3 kg.
	.2 Manhole 411W solid cover to be 575mm dia., with a min. of four ribs, two - 25mm lift holes, and a min. weight of 43.1 kg.
	.3 Manhole 411W perforated cover to be 575mm dia., with 95mm x 30mm perforations, two – 25mm lift holes, and a min. weight of 52.2 kg.


	.4 Granular bedding and backfill: in accordance with Section 31 23 10 – Excavation and Backfill.
	.5 Backfill material: in accordance with Section 31 23 10 – Excavation and Backfill.
	.6 Pipe perforations:
	.1 All pipe perforations through the concrete floor be sealed with a watertight seal. Standard or acceptance: Link-Seal, Proco Pen-Seal or approved equal.



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


	3.2 EXCAVATION AND BACKFILL
	.1 Excavate and backfill in accordance with Section 31 23 10 – Excavation and Backfill.

	3.3 INSTALLATION
	.1 Construct manholes of pre-cast concrete sections according to drawing details.
	.2 Construct units in accordance with details indicated, plumb and true to alignment and grade.
	.3 Complete units as pipe laying progresses.
	.4 Dewater excavation to approval of Engineer-Architect and remove soft and foreign material before placing concrete base.
	.5 Set precast concrete base on 150 mm minimum of granular bedding compacted to 95% maximum density to ASTM D698.
	.6 Compact granular backfill to 95%  maximum density to ASTM D698.
	.7 Set frame and cover on top section to elevation as indicated.
	.1 Paved roadways: 10 mm below finished grade and conforming to crown of road.
	.2 Gavel roadways: 25 mm below finished grade.
	.3 Off traveled roadways: 50 to 100 mm above finished grade.
	.1 Include lock-down frame and cover.
	.1 Approved product: R12S or approved equal.


	.4 If adjustment required use concrete ring.

	.8 Clean units of debris and foreign materials.
	.1 Remove fins and sharp projections.
	.2 Prevent debris from entering system.


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

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




	331118.01 - WATER MAIN PIPING
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 03 20 00 - Concrete Reinforcing
	.2 Section 31 23 10 – Excavation and Backfill

	1.2 MEASUREMENT AND PAYMENT
	.1 Measure excavation and backfill in accordance with Section 31 23 10 – Excavation and Backfill.
	.2 Measure water main in metres of each size of pipe installed.
	.1 Horizontal measurement will be made over surface, through valves and fittings, after work has been completed.
	.2 Payment shall include the supply and transportation of all labour, equipment and materials, excavation, dewatering, supply and installation of all pipe and fittings including supply and installation of joint restraint systems, thrust blocks and anchors and all corrosion protection including poly wrap, bedding, backfilling, compaction, marker tape, protection of adjacent services and structure, traffic control, swabbing, chlorination disinfection points, testing, flushing and disinfection, removal and disposal of excess material, removal of disinfection points, shop drawings, clean-up, trench restoration and maintenance, and all work incidental thereto, all as specified or as shown on the Drawings or as laid out by the Engineer-Architect.

	.3 Measure valves in units installed.
	.1 Payment includes supply and transportation of all equipment, labour and material, excavation, dewatering, installation, mechanical joint restraints, tee bolts and nuts, polyethylene wrap, valve, valve box and cover, valve box adjustments, valve box adaptor, stem extension as required, bedding, backfilling, compaction, trench restoration and maintenance, shop drawings, clean-up and all work incidental thereto, all as specified or as shown on the drawings or as laid out by the Engineer-Architect.


	1.3 REFERENCES
	.1 American National Standards Institute/American Water Works Association (ANSI/AWWA)
	.1 ANSI/AWWA B300-10, Standard for Hypochlorites.
	.2 ANSI/AWWA B301-10, Standard for Liquid Chlorine.
	.3 ANSI/AWWA B303-10, Standard for Sodium Chlorite.
	.4 ANSI/AWWA C104/A21.4-08, Standard for Cement-Mortar Lining for Ductile-Iron Pipe and Fittings.
	.5 ANSI/AWWA C105/A21.5-10, Standard for Polyethylene Encasement for Ductile-Iron Pipe Systems.
	.6 ANSI/AWWA C111/A21.11-07, American National Standard for Rubber-Gasket Joints for Ductile-Iron and Fittings.
	.7 ANSI/AWWA C110/A21.10-08, American National Standard for Ductile-Iron and Gray Iron Fittings for Water.
	.8 ANSI/AWWA C150/A21.50-08, Standard for Thickness Design of Ductile-Iron Pipe.
	.9 ANSI/AWWA C151/A21.51-09, Standard for Ductile-Iron Pipe, Centrifugally Cast.
	.10 ANSI/AWWA C153/A21.53-11, Standard for Ductile-Iron Compact Fittings.
	.11 ANSI/AWWA C200-05, Standard for Steel Water Pipe - 6 Inch (150 mm) and Larger.
	.12 ANSI/AWWA C203-08, Standard for Coal Tar Protective Coatings and Linings for Steel Water Pipelines - Enamel and Tape - Hot Applied.
	.13 ANSI/AWWA C205-07, Standard for Cement-Mortar Protective Lining and Coating for Steel Water Pipe - 4 Inch (100 mm) and Larger - Shop Applied.
	.14 ANSI/AWWA C206-11, Standard for Field Welding of Steel Water Pipe.
	.15 ANSI/AWWA C207-07, Standard for Steel Pipe Flanges for Waterworks Service, 4 Inch through 144 Inch (100 mm through 3,600 mm).
	.16 ANSI/AWWA C208-07, Standard for Dimensions for Fabricated Steel Water Pipe Fittings.
	.17 ANSI/AWWA C300-11, Standard for Reinforced Concrete Pressure Pipe, Steel-Cylinder Type.
	.18 ANSI/AWWA C301-07, Standard for Prestressed Concrete Pressure Pipe, Steel-Cylinder Type.
	.19 ANSI/AWWA C303-08, Standard for Concrete Pressure Pipe, Bar-Wrapped, Steel-Cylinder Type.
	.20 ANSI/AWWA C500-09, Standard for Metal-Seated Gate Valves for Water Supply Service.
	.21 ANSI/AWWA C504-10, Standard for Rubber-Seated Butterfly Valves.
	.22 ANSI/AWWA C600-10, Standard for Installation of Ductile-Iron Water Mains, and Their Appurtenances.
	.23 ANSI/AWWA C602-11, Standard for Cement-Mortar Lining of Water Pipelines - 4 Inch (100 mm) and Larger.
	.24 ANSI/AWWA C651-05, Standard for Disinfecting Water Mains.
	.25 ANSI/AWWA C800-05, Standard for Underground Service Line Valves and Fittings.
	.26 ANSI/AWWA C900-07, Standard for Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings, 4 Inch through 12 Inch (100 mm - 300 mm), for Water Transmission and Distribution.

	.2 ASTM International
	.1 ASTM A53/A53M-10, Standard Specification for Pipe, Steel, Black and Hot Dipped, Zinc Coated, Welded and Seamless.
	.2 ASTM A123/A123M-09, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.3 ASTM A307-10, Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile.
	.4 ASTM B88M-05(2011), Standard Specification for Seamless Copper Water Tube Metric.
	.5 ASTM C117-04, Standard Test Methods for Material Finer Than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	.6 ASTM C136-06, Standard Method for Sieve Analysis of Fine and Coarse Aggregates.
	.7 ASTM C478M-11, Standard Specification for Precast Reinforced Concrete Manhole Sections Metric.
	.8 ASTM D698-07e1, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	.9 ASTM D2310-06, Standard Classification for Machine-Made "Fiberglass" (Glass-Fiber-Reinforced Thermosetting Resin) Pipe.
	.10 ASTM D2657-07, Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings.
	.11 ASTM D2992-06, Standard Practice for Obtaining Hydrostatic or Pressure Design Basis for "Fiberglass" (Glass-Fiber-Reinforced Thermosetting Resin) Pipe and Fitting.
	.12 ASTM D2996-01(2007)e1, Standard Specification for Filament-Wound "Fiberglass" (Glass-Fiber-Reinforced Thermosetting Resin) Pipe.
	.13 ASTM F714-10, Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter.
	.14 ASTM C618-08a, Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.

	.3 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire, Inch Series.
	.2 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric.
	.3 CAN/CGSB-34.1-94, Pipe, Asbestos Cement, Pressure.
	.4 CGSB 41-GP-25M-77, Pipe, Polyethylene, for the Transport of Liquids.

	.4 CSA International
	.1 CAN/CSA-A257 Series-09, Standards for Concrete Pipe (Consists of A257.0, A257.1, A257.2, A257.3 and A257.4).
	.2 CAN/CSA-A3000-08, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.3 CAN/CSA-B137 Series-09, Thermoplastic Pressure Piping Compendium. (Consists of B137.0, B137.1, B137.2, B137.3, B137.4, B137.4.1, B137.5, B137.6, B137.8, B137.9, B137.10, B137.11 and B137.12).
	.1 CAN/CSA-B137.1-09, Polyethylene Pipe, Tubing, and Fittings for Cold-Water Pressure Services.
	.2 CAN/CSA-B137.3-09, Rigid Polyvinyl Chloride (PVC) Pipe for Pressure Applications.

	.4 CSA G30.18-09, Carbon and Steel Bars for Concrete Reinforcement.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Pipe certification to be on pipe.

	.3 Samples:
	.1 Inform Engineer-Architect of proposed source of bedding materials and provide access for sampling at least 4 weeks prior to commencing work.
	.2 Submit manufacturer's test data and certification that pipe materials meet requirements of this section 4 weeks minimum prior to beginning work. Include manufacturer's drawings, information and shop drawings where pertinent.


	1.5 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Submit data to produce record drawings, including directions for operating valves, list of equipment required to operate valves, details of pipe material.
	.1 Include top of pipe, horizontal location of fittings and type, valves and valve boxes.

	.3 Operation and Maintenance Data: submit operation and maintenance data for pipe, valves, valve boxes and fittings for incorporation into manual.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.2 Storage and Handling Requirements:
	.1 Store materials in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect water distribution piping from nicks, scratches, and blemishes.
	.3 Replace defective or damaged materials with new.

	.3 Packaging Waste Management:  remove for reuse and return by manufacturer of pallets, crates, padding, packaging materials as specified in Construction Waste Management Plan Waste Reduction Workplan in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.

	1.7 SCHEDULING OF WORK
	.1 Schedule Work to minimize interruptions to existing services.
	.2 Submit schedule of expected interruptions for approval and adhere to interruption schedule as approved by Engineer-Architect.
	.3 Notify Engineer-Architect minimum of 24 hours in advance of interruption in service.
	.4 Do not interrupt water service for more than 3 hours and confine this period between 10:00 and 16:00 hours local time unless otherwise authorized.
	.5 Notify fire department of planned or accidental interruption of water supply to hydrants.
	.6 Provide and post "Out of Service" sign on hydrant not in use.
	.7 Advise local police department of anticipated interference with movement of traffic.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


	Part 2 Products
	2.1 PIPE, JOINTS AND FITTINGS
	.1 Polyvinyl chloride pressure pipe: to ANSI/AWWA C900, pressure class 150, DR 18, 1 MPa gasket bell end, cast iron outside diameter.
	.1 CAN/CSA-B137.3, PVC series 160, 1.1 MPa elastomeric gasket coupling.
	.2 End-caps: approved pipe up to and including 600 mm diameter is to arrive on site with factory-installed end-caps on both pipe ends and a “tamper evident seal” on the bell end only.
	.1 Tamper-evident seals will display the manufacturer’s name and/or logo. Seals will straddle the cap and/or tape and the pipe. Removal of the cap should render the tamper-evident seal unusable either by breaking the seal off or by leaving a message such as “Void” on the pipe.
	.2 For pipes of diameters greater than 600 mm end-caps are optional.
	.3 End-caps shall be installed at the factory and will be one of the following:
	.1 White, clear or black plastic discs or cone shaped plugs fastened with tape.
	.2 Closed cell polypropylene foam (Charma Caps).
	.3 Polyethylene pipe plugs (manufactured by Taylor Made).

	.4 Due to their length and accessibility for field cleaning, end-caps are not required for fittings and valves.

	.3 Couplings: Star Pipe Products, Dresser, Smith-Blair or approved equal with minimum sleeve length of 250 mm. Couplings shall be epoxy coated, ductile iron or steel complete with high strength low alloy steel tee bolts and nuts tightened using a torque wrench to the manufacturer’s specifications, completely wrapped with 8-Mil poly according AWWA C105.
	.4 Ductile iron fittings: All fittings (tees, bends, sleeves and caps) shall be ductile-iron fittings meeting the requirements of AWWA C153, 2415 kPa Class.
	.5 Joints: Joints for iron fittings will be a mechanical type, meeting the requirements of the latest AWWA Standard C111 for rubber-gasket joints for ductile-iron fittings. Fittings will be complete with component parts.
	.6 Joint Restraint: As shown on the drawings, all fittings for DR18 PVC pipe shall be restrained. Joint restraint system components are to be used on all fittings and valves.  All iron fittings, joint restraint system components and couplings shall be ductile-iron with high strength low alloy steel tee bolts and nuts tightened using a torque wrench to the manufacturer’s specifications, completely wrapped with 8-Mil poly according AWWA C105.  Mechanical joint restraint for PVC pressure fittings shall be Star Grip 4000 by Star Pipe Products, One Lok SLC by Sigma, 1360 S by Uniflange or approved equal.


	2.2 VALVES AND VALVE BOXES
	.1 Valves to open counter clockwise.
	.2 Gate valves: to ANSI/AWWA C509, standard iron body epoxy coated, brass mounted wedge valves with nonrising stems, suitable for 1 Pa with mechanical or flanged joints as per the drawings.
	.1 Acceptable products:
	.1 AVK;
	.2 Mueller;
	.3 Bibby;
	.4 Clow; or approved equal.


	.3 Cast iron valve boxes: bituminous coated screw type or three piece sliding type adjustable over minimum of 450 mm complete with valve operating extension rod, of such length that when set on valve operating nut top of rod will not be more than 1.8 m below cover.
	.1 Base to be large round type with minimum diameter of 300 mm.
	.2 Top of box to be marked "WATER"/"EAU".


	2.3 TAPPING SLEEVES
	.1 Tapping sleeves shall be stainless steel with full seals around the circumference of the pipe. Tapping sleeves shall be Mueller H304, Robar 6606, Smith Blair 662, Romac type SST or approved equal.
	.2 Tapping valves shall be resilient seat type, meeting the requirements of AWWA Standard C509 for gate valves. Tapping valves will be flanged to mechanical joint type.

	2.4 CHLORINATION POINTS
	.1 Q-Line water service tubing meeting the latest CSA Standard B137.9 and ASTM Standard F1282 , size as shown on the drawings.
	.2 Blue Municipex (PEXa) meeting the latest requirement of CSA Standard B137.5, and ASTM F877, size as shown on the Drawings.
	.3 Corporation main stops: Mueller, Ford, Cambridge or A. Y. MacDonald brass, meeting ASTM B62 with bronze ground key type with inlet end having the Standard Corporation Threads to AWWA C800 and outlet having copper or kitec compression type connection. 
	.4 Service saddles for PVC pipe: Concord Clow D-71, Smith-Blair TaperSeal, Robar or Romac type, cast-iron body with wide flat stainless steel band and components. Service saddles must be used for all service connections on PVC pipe and all taps larger than 25 mm diameter. Service saddles for all services larger than 25 mm require two wide straps.
	.5 Corporation curb stops: Mueller, Ford, Cambridge, or A.Y. MacDonald brass, meeting ASTM B62 with bronze ground key type with both inlet and outlet ends having copper or kitec compression type connections. Stainless steel liners are to be inserted into the ends of Municipex tubing for all connections to compression service brass.
	.6 Service connections for PVC pipe:
	.1 Service connections less than 100 mm: Corporation stop, tapped to main using AWWA threads, complete with stainless service saddle.  Service saddle to consist of circumferential band type complete with side bars and fingers, keeper bar, stud bolts, nuts, washers and gaskets.
	.2 Service connections 100 mm and over: Use tee fitting or tapping valve and sleeve.

	.7 Bronze type service clamps: for PVC pipe service connections.
	.1 Service clamps to be of straptype, with confined "O" ring seal cemented in place.
	.2 Clamps to be tapped with threads to ANSI/AWWA C800.

	.8 Tee connections: for services above NPS 1. Tee connections to be fabricated of same material and to same standards as specified pipe fittings and to have ends matching pipe to which they are joined.
	.9 Stainless steel (size as per manufacturer’s recommendations) liners for plastic pipe where pipe is used with compression fitting.

	2.5 PIPE BEDDING AND SURROUND MATERIAL
	.1 Granular bedding and backfill: in accordance with Section 31 23 10 – Excavation and Backfill.
	.2 Concrete mixes and materials required for bedding cradles, encasement, supports, thrust blocks: to Section 03 30 00 - Cast-in-Place Concrete.

	2.6 BACKFILL MATERIAL
	.1 In accordance with Section 31 23 10 – Excavation and Backfill.

	2.7 PIPE DISINFECTION
	.1 Sodium hypochlorite to ANSI/AWWA B300 to disinfect water mains.
	.2 Disinfect water mains in accordance with ANSI/AWWA C651.


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


	3.2 PREPARATION
	.1 Clean pipes, fittings, valves, hydrants, and appurtenances of accumulated debris and water before installation.
	.1 Inspect materials for defects to approval of Engineer-Architect.
	.2 Remove defective materials from site as directed by Engineer-Architect.


	3.3 TRENCHING
	.1 Do trenching work in accordance with Section 31 23 10 – Excavation and Backfill.
	.2 Ensure trench depth allows coverage over pipe of 2.1 m minimum from finished grade or as indicated.
	.3 Trench alignment and depth require Departmental Representative's DCC Representative's Consultant's approval prior to placing bedding material and pipe.

	3.4 GRANULAR BEDDING
	.1 Place granular bedding material in uniform layers not exceeding 150 mm compacted thickness to depth as indicated.
	.2 Do not place material in frozen condition.
	.3 Shape bed true to grade to provide continuous uniform bearing surface for pipe.
	.4 Shape transverse depressions in bedding as required to suit joints.
	.5 Compact each layer full width of bed to 95 % maximum density to ASTM D698.
	.6 Fill authorized or unauthorized excavation below design elevation of bottom of specified bedding in accordance with Section 31 23 10 – Excavation and Backfill.

	3.5 PIPE INSTALLATION
	.1 Proper implements, tools and facilities shall be provided and used by the Contractor for the safe and efficient execution of the work. All pipe fittings, etc., shall be carefully lowered into the trench in such a manner as to prevent damage to them. Under no circumstances shall pipe or accessories be dropped or dumped into the trench.
	.2 All pipe and fittings shall be thoroughly inspected for defects before and after laying. Any defective or damaged pipe or accessory shall be removed from the site and replaced with sound material.
	.3 All foreign matter shall be removed from the interior of the pipe before lowering it into the trench. Trenches shall be kept free of water. The pipe shall be installed without earth entering the main. When the work is not in progress trench water and other foreign matter shall be kept out of the pipe by inserting an acceptable test plug or night cap in the end line. If water has accumulated in the trench, the plugs shall remain in place until the trench is dry.
	.4 Lay pipes to ANSI/AWWA C600 ANSI/AWWA M-9 M-11 manufacturer's standard instructions and specifications.
	.1 Do not use blocks except as specified.

	.5 Join pipes in accordance with ANSI/AWWA C600 ANSI/AWWA C602 ANSI/AWWA C206 AWWA  M-9 M-11 manufacturer's recommendations.
	.6 Bevel or taper ends of PVC pipe to match fittings.
	.7 Handle pipe by methods recommended by pipe manufacturer. Do not use chains or cables passed through pipe bore so that weight of pipe bears on pipe ends.
	.8 Lay pipes on prepared bed, true to line and grade.
	.1 Ensure barrel of each pipe is in contact with shaped bed throughout its full length.
	.2 Take up and replace defective pipe.
	.3 Correct pipe which is not in true alignment or grade or pipe which shows differential settlement after installation greater than 10 mm in 3 m.

	.9 Face socket ends of pipe in direction of laying. For mains on grade of 2% or greater, face socket ends up-grade.
	.10 Do not exceed permissible deflection at joints as recommended by pipe manufacturer.
	.11 Keep jointing materials and installed pipe free of dirt and water and other foreign materials.
	.1 Whenever work is stopped, install a removable watertight bulkhead at open end of last pipe laid to prevent entry of foreign materials.

	.12 Position and join pipes with equipment and methods approved by Engineer-Architect.
	.13 Cut pipes in approved manner as recommended by pipe manufacturer, without damaging pipe or its coating and to leave smooth end at right angles to axis of pipe.
	.14 Align pipes before jointing.
	.15 Install gaskets to manufacturer's recommendations. Support pipes with hand slings or crane as required to minimize lateral pressure on gasket and maintain concentricity until gasket is properly positioned.
	.16 Avoid displacing gasket or contaminating with dirt or other foreign material.
	.1 Remove disturbed or contaminated gaskets.
	.2 Clean, lubricate and replace before jointing is attempted again.

	.17 Complete each joint before laying next length of pipe.
	.18 Minimize deflection after joint has been made.
	.19 Apply sufficient pressure in making joints to ensure that joint is completed to manufacturer's recommendations.
	.20 Ensure completed joints are restrained by compacting bedding material alongside and over installed pipes or as otherwise approved by Engineer-Architect.
	.21 When stoppage of work occurs, block pipes in an approved manner to prevent creep during down time.
	.22 Recheck plastic pipe joints assembled above ground after placing in trench to ensure that no movement of joint has taken place.
	.23 Do not lay pipe on frozen bedding.
	.24 Do hydrostatic and leakage test and have results approved by Engineer-Architect before surrounding and covering joints and fittings with granular material.
	.25 Backfill remainder of trench.
	.26 The pipe shall be laid to the grade as indicated on the drawings. Deviations from these grades shall be permitted only upon written approval by the Engineer. The pipe shall be laid with no reverse grades, humps or sags not indicated on the drawings.
	.27 Pipe shall be laid with bell ends facing in the direction of laying unless directed otherwise. If it is necessary to deflect pipe from a straight line, either in the vertical or horizontal plane, to avoid obstruction or to plumb valve stems, or where long-radius curves are permitted, the amount of deflection allowed shall not exceed that recommended by the pipe manufacturer for the particular size and type of piping being laid. During installation, care must be taken to avoid over-insertion into the pipe bell beyond the spigot insertion line – it must still be visible when pipes are installed.
	.28 Mechanical joint connections and tightening and torquing of bolts shall be in accordance with the manufacturer's instructions and recognized good practice.
	.29 All tees, bends, valves and fittings on water mains shall be provided with joint restraints.  Concrete thrust blocks in the locations and to the dimensions as indicated on the drawings. Thrust blocks shall extend to bear against undisturbed ground and shall be so placed that the pipe and fitting joints remain accessible.

	3.6 CONNECTING TO EXISTING DISTRIBUTION PIPING
	.1 Under no circumstances whatsoever shall the contractor operate existing water main valves or make connections to existing water mains without the prior approval of the Owner’s Representative and Engineer-Architect.
	.2 It is the Contractor’s responsibility to ensure that their operations do not contaminate the public water supply. If, at any time, the water in the existing system becomes contaminated through actions by the Contractor, whether or not due to negligence, they shall be held financially accountable for any corrective action taken by the Owner, as well as for the cost of defending any settlement of all claims resulting from their negligence, including, but not limited to, costs and attorneys’ fees.
	.3 The Contractor shall make all arrangements with the Owner’s Representative and Engineer-Architect at least one (1) full working day prior to connecting or locating existing water mains. The Contractor shall coordinate with the Municipality regarding schedules, methods and procedures to be followed for isolating sections of the water system and connecting to these mains.
	.4 All existing plugs and fittings shall, where possible (as determined by the Engineer-Architect), be salvaged, carefully stored and on completion of the works and delivered to the Owner (exact location to be determined during the construction within the Owner’s boundaries).  No such fittings shall be removed from the site without the permission of the Engineer-Architect. All salvaged materials shall be recorded by the Inspector during construction and if not returned, the amount shall be deducted from the first release of holdback.  If materials are note salvageable, they are to be disposed of by the Contractor to an acceptable recycling site.  There will be no separate payment for material to be salvaged or to be disposed of, but shall be considered incidental to the work.

	3.7 VALVE INSTALLATION
	.1 Install valves to manufacturer's recommendations at locations as indicated.
	.2 Gate valves shall be properly joined to the mains with mechanical joint connections according to the requirements of the manufacturer and recognized good practice. The valves shall be set so that the valve stems are vertical and plumb.
	.3 Gate valves will be installed level. The base of the valve box shall be set so as not to transmit stress to the valve and shall be accurately centered over the wrench nut of the valve, with the valve box set plumb. Boxes will not be required where valves are in chambers. Valve box can also be set on top of the valve using a rubber valve box adaptor to prevent transmission of road shocks and keep the valve box in a vertical position. 
	.1 Acceptable valve box adaptor: as manufactured by Carson Guard, or approved alternate.

	.4 The valve box must be set and maintained in a vertical position over the operating nut and must be properly supported in place with the cover flush with finished grade. Drainage from the valve box will be provided by placing crushed rock around the valve. Covers on valve boxes shall be set flush with the finish grade.
	.5 Covers on valve boxes shall be set flush with the finish grade on paved roadways. On gravel roadways, the valve boxes shall be screwed down 100 mm after final inspection.
	.6 Support valves located in valve boxes or valve chambers by means of bedding same as adjacent pipe. Maximum length of pipe on each end of valve shall be 1  m. Valves not to be supported by pipe.

	3.8 CHLORINATION POINTS
	.1 The location of chlorination points shall be as per the construction drawings or as located in the field by the Engineer. 
	.2 Tapping of water mains shall be with the use of proper tools and equipment and according to recognized good practice and in compliance with the pipe manufacturer's specifications. The water main shall be tapped at a 67½o angle from the top centerline of the pipe.
	.3 Tappings on PVC pipe to be either PVC valve tees or bronze type service clamps, strap type with "O" ring seal cemented in place.
	.4 Employ only competent workmen equipped with suitable tools to carry out tapping of mains, cutting and flaring of pipes.
	.5 Tap main at 2:00 o'clock or 10:00 o'clock position only; not closer to joint nor closer to adjacent service connections than recommended by manufacturer, or 1 m, whichever is greater.
	.6 A “goose neck” shall be provided in service lateral piping as detailed on the construction drawings and shall have a maximum deflection of 22½º.
	.7 All connections on service laterals shall be of the Compression type.
	.8 The corporation curb stop and service box shall be installed at locations as indicated on drawings.
	.9 In order to relieve strain on connections, install service pipe in "Goose Neck" form "laid over" into horizontal position.
	.10 Install rigid stainless steel liners in small diameter plastic pipes with compression fittings.
	.11 Install chlorination points in the locations as shown on the Drawings.
	.1 Chlorination points shall be removed at the end of the disinfection period. Removal of chlorination points shall be done by removing the curb stop and crimping the line (20 mm diameter) or by capping the line (50 mm diameter). The main stop shall remain, but shall be closed after disinfection is complete.


	3.9 THRUST BLOCKS AND RESTRAINED JOINTS
	.1 For thrust blocks: do concrete Work in accordance with Section 03 30 00 - Cast-in-Place Concrete.
	.2 Place concrete thrust blocks between valves, tees, plugs, caps, bends, changes in pipe diameter, reducers, hydrants and fittings and undisturbed ground as indicated or as directed by  Engineer-Architect.
	.3 Keep joints and couplings free of concrete.
	.4 Do not backfill over concrete within 24 hours after placing.
	.5 For restrained joints: only use restrained joints approved by Engineer-Architect.

	3.10 HYDROSTATIC AND LEAKAGE TESTING
	.1 Do tests in accordance with ANSI/AWWA C600.
	.2 Pressure and leakage tests shall be applied to all water mains including service laterals.
	.3 Provide labour, equipment and materials required to perform hydrostatic and leakage tests hereinafter described.
	.4 Notify Engineer-Architect at least 24 hours in advance of proposed tests.
	.1 Perform tests in presence of Engineer-Architect.

	.5 Where section of system is provided with concrete thrust blocks, conduct tests at least 5 days after placing concrete or 2 days if high early strength concrete is used.
	.6 Test pipeline in sections not exceeding 365 m in length, unless otherwise authorized by Engineer-Architect.
	.7 Upon completion of pipe laying and after Engineer-Architect has inspected Work in place, surround and cover pipes between joints with approved granular material placed to dimensions indicated.
	.8 When testing is done during freezing weather, valves, joints and fittings from freezing.
	.9 Strut and brace caps, bends, tees, and valves, to prevent movement when test pressure is applied.
	.10 Open valves.
	.11 Expel air from main by slowly filling main with potable water.
	.12 Thoroughly examine exposed parts and correct for leakage as necessary.
	.13 Apply leakage test pressure of 1000 kPa minimum after complete backfilling of trench, based on elevation of lowest point in main and corrected to elevation of gauge, for period of 2 hours.
	.14 Define leakage as amount of water supplied from water storage tank in order to maintain test pressure for 2 hours.
	.15 Before applying the test pressure, all air shall be expelled from the pipe. If permanent air vents are not located at all high points, the Contractor shall install corporation stops at such points so the air can be expelled, then the corporation stops shall be closed and test pressure applied. The amount of water added shall be measured by a method acceptable to the Engineer. The leakage, as measured by the amount of water added during the test, shall not exceed the amount given by the formula: 
	.16 Locate and repair defects if leakage is greater than amount specified.
	.17 Repeat test until leakage is within specified allowance for full length of water main.

	3.11 PIPE SURROUND
	.1 Upon completion of pipe laying and after Engineer-Archiect has inspected Work in place, surround and cover pipes as indicated.
	.2 Hand place surround material in uniform layers not exceeding 150 mm compacted thickness as indicated.
	.1 Do not dump material within 300 m of pipe.

	.3 Place layers uniformly and simultaneously on each side of pipe.
	.4 Do not place material in frozen condition.
	.5 Compact each layer from pipe invert to mid height of pipe to at least 95 % maximum density to ASTM D698.
	.6 Compact each layer from mid height of pipe to underside of backfill to at least 95 % maximum density to ASTM D698.

	3.12 BACKFILL
	.1 Place backfill material, above pipe surround, in uniform layers not exceeding 150 mm compacted thickness up to grades as indicated.
	.2 Do not place backfill in frozen condition.
	.3 Under paving and walks, compact backfill to at least 95% maximum density to ASTM D698.
	.1 In other areas, compact to at least 95 % maximum density to ASTM D698.


	3.13 FLUSHING AND DISINFECTING
	.1 Flushing and disinfecting operations: under direct control of Departmental Representative.
	.1 Notify Engineer-Architect at least 4 days in advance of proposed date when disinfecting operations will begin.

	.2 Flush water mains through available outlets with a sufficient flow of potable water to produce velocity of 1.5 m/s, within pipe for minimum 10 minutes, or until foreign materials have been removed and flushed water is clear.
	.3 Flushing flows as follows:
	.4 Provide connections and pumps for flushing as required.
	.5 Open and close valves, hydrants and service connections to ensure thorough flushing.
	.6 When flushing has been completed to Engineer-Architect approval, introduce strong solution of chlorine as approved by Engineer-Architect  into water main and ensure that it is distributed throughout entire system.
	.7 Disinfect water mains. 
	.8 Rate of chlorine application to be proportional to rate of water entering pipe.
	.9 Chlorine application to be close to point of filling water main and to occur at same time.
	.10 Operate valves, hydrants and appurtenances while main contains chlorine solution.
	.11 Flush line to remove chlorine solution after 24 hours.
	.12 Measure chlorine residuals at extreme end of pipe-line being tested.
	.13 Perform bacteriological tests on water main, after chlorine solution has been flushed out.
	.1 Take samples daily for minimum of two days.
	.2 At least one set of samples shall be collected from every 366 m (1200 ft) of the new water main, at every hydrant and at the beginning and end of new lines.
	.3 Samples will be taken by the Contractor with the presence of the Owner’s Representative and the Engineer-Architect. The Contractor shall notify the Engineer-Architect not less than forty-eight hours in advance of readiness to sample.
	.4 Should contamination remain or recur during this period, repeat disinfecting procedure.

	.14 Take water samples at service connections, in suitable sequence, to test for chlorine residual.
	.15 After adequate chlorine residual not less than 50 ppm has been obtained leave system charged with chlorine solution for 24 hours.
	.1 After 24 hours, take further samples to ensure that there is still not less than 10 ppm of chlorine residual remaining throughout system. 
	.2 Total residual chlorine still present in the water used to disinfect the water main shall be reduced to a maximum of one part per million if released to an environment other than a sanitary or combined sewer pipe.


	3.14 SURFACE RESTORATION
	.1 After installing and backfilling over water mains, restore surface to original condition as directed by Engineer-Architect.

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

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




	331118.02 - WHARF WATER DISTRIBUTION PIPING
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 23 10 - Excavation and Backfill

	1.2 MEASUREMENT AND PAYMENT
	.1 Measure excavation and backfill in accordance with Section 31 23 10 – Excavation and Backfill.
	.2 Wharf water distribution piping will be paid by the lump sum.
	.1 Payment shall include the supply and transportation of all labour, equipment and materials, excavation, dewatering, supply and installation of all pipe and fittings including supply and installation of joint restraint systems, thrust blocks and anchors, pipe supports, bedding, backfilling, compaction, protection of adjacent services and structure, testing, flushing and disinfection, removal and disposal of excess material, shop drawings, clean-up, and all work incidental thereto, all as specified or as shown on the Drawings or as laid out by the Engineer-Architect.


	1.3 REFERENCES
	.1 American National Standards Institute/American Water Works Association (ANSI/AWWA)
	.1 ANSI/AWWA B300-10, Standard for Hypochlorites.
	.2 ANSI/AWWA B301-10, Standard for Liquid Chlorine.
	.3 ANSI/AWWA B303-10, Standard for Sodium Chlorite.
	.4 ANSI/AWWA C104/A21.4-08, Standard for Cement-Mortar Lining for Ductile-Iron Pipe and Fittings.
	.5 ANSI/AWWA C105/A21.5-10, Standard for Polyethylene Encasement for Ductile-Iron Pipe Systems.
	.6 ANSI/AWWA C111/A21.11-07, American National Standard for Rubber-Gasket Joints for Ductile-Iron and Fittings.
	.7 ANSI/AWWA C110/A21.10-08, American National Standard for Ductile-Iron and Gray Iron Fittings for Water.
	.8 ANSI/AWWA C150/A21.50-08, Standard for Thickness Design of Ductile-Iron Pipe.
	.9 ANSI/AWWA C151/A21.51-09, Standard for Ductile-Iron Pipe, Centrifugally Cast.
	.10 ANSI/AWWA C153/A21.53-11, Standard for Ductile-Iron Compact Fittings.
	.11 ANSI/AWWA C200-05, Standard for Steel Water Pipe - 6 Inch (150 mm) and Larger.
	.12 ANSI/AWWA C203-08, Standard for Coal Tar Protective Coatings and Linings for Steel Water Pipelines - Enamel and Tape - Hot Applied.
	.13 ANSI/AWWA C205-07, Standard for Cement-Mortar Protective Lining and Coating for Steel Water Pipe - 4 Inch (100 mm) and Larger - Shop Applied.
	.14 ANSI/AWWA C206-11, Standard for Field Welding of Steel Water Pipe.
	.15 ANSI/AWWA C207-07, Standard for Steel Pipe Flanges for Waterworks Service, 4 Inch through 144 Inch (100 mm through 3,600 mm).
	.16 ANSI/AWWA C208-07, Standard for Dimensions for Fabricated Steel Water Pipe Fittings.
	.17 ANSI/AWWA C300-11, Standard for Reinforced Concrete Pressure Pipe, Steel-Cylinder Type.
	.18 ANSI/AWWA C301-07, Standard for Prestressed Concrete Pressure Pipe, Steel-Cylinder Type.
	.19 ANSI/AWWA C303-08, Standard for Concrete Pressure Pipe, Bar-Wrapped, Steel-Cylinder Type.
	.20 ANSI/AWWA C500-09, Standard for Metal-Seated Gate Valves for Water Supply Service.
	.21 ANSI/AWWA C504-10, Standard for Rubber-Seated Butterfly Valves.
	.22 ANSI/AWWA C600-10, Standard for Installation of Ductile-Iron Water Mains, and Their Appurtenances.
	.23 ANSI/AWWA C602-11, Standard for Cement-Mortar Lining of Water Pipelines - 4 Inch (100 mm) and Larger.
	.24 ANSI/AWWA C651-05, Standard for Disinfecting Water Mains.
	.25 ANSI/AWWA C800-05, Standard for Underground Service Line Valves and Fittings.
	.26 ANSI/AWWA C900-07, Standard for Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings, 4 Inch through 12 Inch (100 mm - 300 mm), for Water Transmission and Distribution.

	.2 ASTM International
	.1 ASTM A53/A53M-10, Standard Specification for Pipe, Steel, Black and Hot Dipped, Zinc Coated, Welded and Seamless.
	.2 ASTM A123/A123M-09, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.3 ASTM A307-10, Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile.
	.4 ASTM B88M-05(2011), Standard Specification for Seamless Copper Water Tube Metric.
	.5 ASTM C117-04, Standard Test Methods for Material Finer Than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	.6 ASTM C136-06, Standard Method for Sieve Analysis of Fine and Coarse Aggregates.
	.7 ASTM C478M-11, Standard Specification for Precast Reinforced Concrete Manhole Sections Metric.
	.8 ASTM D698-07e1, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	.9 ASTM D2310-06, Standard Classification for Machine-Made "Fiberglass" (Glass-Fiber-Reinforced Thermosetting Resin) Pipe.
	.10 ASTM D2657-07, Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings.
	.11 ASTM D2992-06, Standard Practice for Obtaining Hydrostatic or Pressure Design Basis for "Fiberglass" (Glass-Fiber-Reinforced Thermosetting Resin) Pipe and Fitting.
	.12 ASTM D2996-01(2007)e1, Standard Specification for Filament-Wound "Fiberglass" (Glass-Fiber-Reinforced Thermosetting Resin) Pipe.
	.13 ASTM F714-10, Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter.
	.14 ASTM C618-08a, Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.

	.3 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire, Inch Series.
	.2 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric.
	.3 CAN/CGSB-34.1-94, Pipe, Asbestos Cement, Pressure.
	.4 CGSB 41-GP-25M-77, Pipe, Polyethylene, for the Transport of Liquids.

	.4 CSA International
	.1 CAN/CSA-A257 Series-09, Standards for Concrete Pipe (Consists of A257.0, A257.1, A257.2, A257.3 and A257.4).
	.2 CAN/CSA-A3000-08, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.3 CAN/CSA-B137 Series-09, Thermoplastic Pressure Piping Compendium. (Consists of B137.0, B137.1, B137.2, B137.3, B137.4, B137.4.1, B137.5, B137.6, B137.8, B137.9, B137.10, B137.11 and B137.12).
	.1 CAN/CSA-B137.1-09, Polyethylene Pipe, Tubing, and Fittings for Cold-Water Pressure Services.
	.2 CAN/CSA-B137.3-09, Rigid Polyvinyl Chloride (PVC) Pipe for Pressure Applications.

	.4 CSA G30.18-09, Carbon and Steel Bars for Concrete Reinforcement.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Pipe certification to be on pipe.

	.3 Samples:
	.1 Inform Engineer-Architect of proposed source of bedding materials and provide access for sampling at least 4 weeks prior to commencing work.
	.2 Submit manufacturer's test data and certification that pipe materials meet requirements of this section 4 weeks minimum prior to beginning work. Include manufacturer's drawings, information and shop drawings where pertinent.


	1.5 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Submit data to produce record drawings, including directions for operating valves, list of equipment required to operate valves, details of pipe material.
	.1 Include top of pipe, horizontal location of fittings and type, valves and valve chambers.

	.3 Operation and Maintenance Data: submit operation and maintenance data for pipe, valves and fittings for incorporation into manual.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.2 Storage and Handling Requirements:
	.1 Store materials in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect water distribution piping from nicks, scratches, and blemishes.
	.3 Replace defective or damaged materials with new.

	.3 Packaging Waste Management:  remove for reuse and return by manufacturer of pallets, crates, padding, packaging materials as specified in Construction Waste Management Plan Waste Reduction Workplan in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.

	1.7 SCHEDULING OF WORK
	.1 Schedule Work to minimize interruptions to existing services.
	.2 Submit schedule of expected interruptions for approval and adhere to interruption schedule as approved by Engineer-Architect.
	.3 Notify Engineer-Architect minimum of 24 hours in advance of interruption in service.
	.4 Do not interrupt water service for more than 3 hours and confine this period between 10:00 and 16:00 hours local time unless otherwise authorized.
	.5 Notify fire department of planned or accidental interruption of water supply to hydrants.
	.6 Provide and post "Out of Service" sign on hydrant not in use.
	.7 Advise local police department of anticipated interference with movement of traffic.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


	Part 2 Products
	2.1 PIPE, JOINTS AND FITTINGS
	.1 Polyethylene pressure pipe:
	.1 NPS 1/2 to NPS 6: to CAN/CSA-B137.1 type PE 3406 160 ASTM F714, type  PE 3408 DR 11.
	.2 90 mm to 1600 mm: to CGSB 41-GP-25M, type PE 1404, series 250.
	.3 Polyethylene to polyethylene joints: to be thermal butt fusion joined, to ASTM D2657.
	.4 Polyethylene fittings: to CAN/CSA-B137.1.


	2.2 STAINLESS STEEL BALL VALVES
	.1 Working pressure: 1500 PSI
	.2 Body and Ball: Stainless Steel 316
	.3 Handle and nut: Stainless Steel 304
	.4 Long cycle life.
	.5 Blow-out proof stem.
	.6 Locking device4.
	.7 ANSI B16.34 Class 900
	.8 Acceptable Product: Pinacle 1500 WOG Ball Valve or approved alternate.

	2.3 PIPE SUPPORTS
	.1 Adjustable pipe roll support shall be supplied as shown on drawings c/w galvanized threaded rods, nuts and pipe saddle.
	.2 Material: Cast iron roll.
	.3 Finish: Galvanized.
	.4 Pipe supports shall be Anvil Fig 177 Adjustable Pipe Roll Support or approved equal.

	2.4 PIPE BEDDING AND SURROUND MATERIAL
	.1 Granular bedding and backfill: in accordance with Section 31 23 10 – Excavation and Backfill.
	.2 Concrete mixes and materials required for bedding cradles, encasement, supports, thrust blocks: to Section 03 30 00 - Cast-in-Place Concrete.

	2.5 BACKFILL MATERIAL
	.1 In accordance with Section 31 23 10 – Excavation and Backfill.

	2.6 PIPE DISINFECTION
	.1 Sodium hypochlorite to ANSI/AWWA B300 to disinfect water mains.
	.2 Disinfect water mains in accordance with ANSI/AWWA C651.


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


	3.2 PREPARATION
	.1 Clean pipes, fittings, valves, hydrants, and appurtenances of accumulated debris and water before installation.
	.1 Inspect materials for defects to approval of Engineer-Architect.
	.2 Remove defective materials from site as directed by Engineer-Architect.


	3.3 TRENCHING
	.1 Do trenching work in accordance with Section 31 23 10 – Excavation and Backfill.
	.2 Ensure trench depth allows coverage over pipe of 2.1 m minimum from finished grade or as indicated.
	.3 Trench alignment and depth require Departmental Representative's DCC Representative's Consultant's approval prior to placing bedding material and pipe.

	3.4 GRANULAR BEDDING
	.1 Place granular bedding material in uniform layers not exceeding 150 mm compacted thickness to depth as indicated.
	.2 Do not place material in frozen condition.
	.3 Shape bed true to grade to provide continuous uniform bearing surface for pipe.
	.4 Shape transverse depressions in bedding as required to suit joints.
	.5 Compact each layer full width of bed to 95 % minimum of corrected maximum dry density 95 % maximum density to ASTM D698.
	.6 Fill authorized or unauthorized excavation below design elevation of bottom of specified bedding in accordance with Section 31 23 10 – Excavation and Backfill.

	3.5 PIPE INSTALLATION
	.1 Proper implements, tools and facilities shall be provided and used by the Contractor for the safe and efficient execution of the work. All pipe fittings, etc., shall be carefully lowered into the trench in such a manner as to prevent damage to them. Under no circumstances shall pipe or accessories be dropped or dumped into the trench.
	.2 All pipe and fittings shall be thoroughly inspected for defects before and after laying. Any defective or damaged pipe or accessory shall be removed from the site and replaced with sound material.
	.3 All foreign matter shall be removed from the interior of the pipe before lowering it into the trench. Trenches shall be kept free of water. The pipe shall be installed without earth entering the main. When the work is not in progress trench water and other foreign matter shall be kept out of the pipe by inserting an acceptable test plug or night cap in the end line. If water has accumulated in the trench, the plugs shall remain in place until the trench is dry.
	.4 Lay pipes to ANSI/AWWA C600 ANSI/AWWA M-9 M-11 manufacturer's standard instructions and specifications.
	.1 Do not use blocks except as specified.

	.5 Join pipes in accordance with manufacturer's recommendations.
	.6 Handle pipe by methods recommended by pipe manufacturer. Do not use chains or cables passed through pipe bore so that weight of pipe bears on pipe ends.
	.7 Lay pipes on prepared bed, true to line and grade.
	.1 Ensure barrel of each pipe is in contact with shaped bed throughout its full length.
	.2 Take up and replace defective pipe.
	.3 Correct pipe which is not in true alignment or grade or pipe which shows differential settlement after installation greater than 10 mm in 3 m.

	.8 Do not exceed permissible deflection at joints as recommended by pipe manufacturer.
	.9 Keep jointing materials and installed pipe free of dirt and water and other foreign materials.
	.1 Whenever work is stopped, install a removable watertight bulkhead at open end of last pipe laid to prevent entry of foreign materials.

	.10 Position and join pipes with equipment and methods approved by Engineer-Architect.
	.11 Cut pipes in approved manner as recommended by pipe manufacturer, without damaging pipe or its coating and to leave smooth end at right angles to axis of pipe.
	.12 Align pipes before jointing.
	.13 Minimize deflection after joint has been made.
	.14 Ensure completed joints are restrained by compacting bedding material alongside and over installed pipes or as otherwise approved by Engineer-Architect.
	.15 When stoppage of work occurs, block pipes in an approved manner to prevent creep during down time.
	.16 Do not lay pipe on frozen bedding.
	.17 Do hydrostatic and leakage test and have results approved by Engineer-Architect before surrounding and covering joints and fittings with granular material.
	.18 Backfill remainder of trench.
	.19 The pipe shall be laid to the grade as indicated on the drawings. Deviations from these grades shall be permitted only upon written approval by the Engineer. The pipe shall be laid with no reverse grades, humps or sags not indicated on the drawings.

	3.6 VALVE INSTALLATION
	.1 Install valves to manufacturer's recommendations at locations as indicated on drawings.
	.2 HDPE to Stainless Steel 316 threaded connection fittings shall be use to install ball valves on the HDPE Piping.

	3.7 HYDROSTATIC AND LEAKAGE TESTING
	.1 Do tests in accordance with ANSI/AWWA C600.
	.2 Pressure and leakage tests shall be applied to all water mains including service laterals.
	.3 Provide labour, equipment and materials required to perform hydrostatic and leakage tests hereinafter described.
	.4 Notify Engineer-Architect at least 24 hours in advance of proposed tests.
	.1 Perform tests in presence of Engineer-Architect.

	.5 Where section of system is provided with concrete thrust blocks, conduct tests at least 5 days after placing concrete or 2 days if high early strength concrete is used.
	.6 Test pipeline in sections not exceeding 365 m in length, unless otherwise authorized by Engineer-Architect.
	.7 Upon completion of pipe laying and after Engineer-Architect has inspected Work in place, surround and cover pipes between joints with approved granular material placed to dimensions indicated.
	.8 When testing is done during freezing weather, valves, joints and fittings from freezing.
	.9 Strut and brace caps, bends, tees, and valves, to prevent movement when test pressure is applied.
	.10 Open valves.
	.11 Expel air from main by slowly filling main with potable water.
	.12 Thoroughly examine exposed parts and correct for leakage as necessary.
	.13 Apply leakage test pressure of 1000 kPa minimum after complete backfilling of trench, based on elevation of lowest point in main and corrected to elevation of gauge, for period of 2 hours.
	.14 Define leakage as amount of water supplied from water storage tank in order to maintain test pressure for 2 hours.
	.15 Before applying the test pressure, all air shall be expelled from the pipe. If permanent air vents are not located at all high points, the Contractor shall install corporation stops at such points so the air can be expelled, then the corporation stops shall be closed and test pressure applied. The amount of water added shall be measured by a method acceptable to the Engineer. The leakage, as measured by the amount of water added during the test, shall not exceed the amount given by the formula: 
	.16 Locate and repair defects if leakage is greater than amount specified.
	.17 Repeat test until leakage is within specified allowance for full length of water main.

	3.8 PIPE SURROUND
	.1 Upon completion of pipe laying and after Engineer-Archiect has inspected Work in place, surround and cover pipes as indicated.
	.2 Hand place surround material in uniform layers not exceeding 150 mm compacted thickness as indicated.
	.1 Do not dump material within 300 m of pipe.

	.3 Place layers uniformly and simultaneously on each side of pipe.
	.4 Do not place material in frozen condition.
	.5 Compact each layer from pipe invert to mid height of pipe to at least 95 % maximum density to ASTM D698.
	.6 Compact each layer from mid height of pipe to underside of backfill to at least 95 % maximum density to ASTM D698.

	3.9 BACKFILL
	.1 Place backfill material, above pipe surround, in uniform layers not exceeding 150 mm compacted thickness up to grades as indicated.
	.2 Do not place backfill in frozen condition.
	.3 Under paving and walks, compact backfill to at least 95% maximum density to ASTM D698.
	.1 In other areas, compact to at least 95 % maximum density to ASTM D698.


	3.10 FLUSHING AND DISINFECTING
	.1 Flushing and disinfecting operations: under direct control of Consultant Departmental Representative DCC Representative and local water work department.
	.1 Notify Engineer-Architect at least 4 days in advance of proposed date when disinfecting operations will begin.

	.2 Flush water mains through available outlets with a sufficient flow of potable water to produce velocity of 1.5 m/s, within pipe for minimum 10 minutes, or until foreign materials have been removed and flushed water is clear.
	.3 Flushing flows as follows:
	.4 Provide connections and pumps for flushing as required.
	.5 Open and close valves, hydrants and service connections to ensure thorough flushing.
	.6 When flushing has been completed to Engineer-Architect approval, introduce strong solution of chlorine as approved by Engineer-Architect  into water main and ensure that it is distributed throughout entire system.
	.7 Disinfect water mains. 
	.8 Rate of chlorine application to be proportional to rate of water entering pipe.
	.9 Chlorine application to be close to point of filling water main and to occur at same time.
	.10 Operate valves, hydrants and appurtenances while main contains chlorine solution.
	.11 Flush line to remove chlorine solution after 24 hours.
	.12 Measure chlorine residuals at extreme end of pipe-line being tested.
	.13 Perform bacteriological tests on water main, after chlorine solution has been flushed out.
	.1 Take samples daily for minimum of two days.
	.2 At least one set of samples shall be collected from every 366 m (1200 ft) of the new water main, at every hydrant and at the beginning and end of new lines.
	.3 Samples will be taken by the Contractor with the presence of the Owner’s Representative and the Engineer-Architect. The Contractor shall notify the Engineer-Architect not less than forty-eight hours in advance of readiness to sample.
	.4 Should contamination remain or recur during this period, repeat disinfecting procedure.

	.14 Take water samples at service connections, in suitable sequence, to test for chlorine residual.
	.15 After adequate chlorine residual not less than 50 ppm has been obtained leave system charged with chlorine solution for 24 hours.
	.1 After 24 hours, take further samples to ensure that there is still not less than 10 ppm of chlorine residual remaining throughout system. 
	.2 Total residual chlorine still present in the water used to disinfect the water main shall be reduced to a maximum of one part per million if released to an environment other than a sanitary or combined sewer pipe.


	3.11 SURFACE RESTORATION
	.1 After installing and backfilling over water mains, restore surface to original condition as directed by Engineer-Architect.

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

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