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PART 1  GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures 

.2 Section 03 20 00 – Concrete Reinforcement 

.3 Section 03 30 00 – Cast-In-Place Concrete 

.4 Section 01 47 15 – Sustainable Requirements - Construction 

.5 Section 01 74 21 – Construction/Demolition Waste Management and Disposal 

1.2 REFERENCES 

.1 Canadian Standards Association (CSA)/CSA International 

.1 CAN/CSA-A23.1/A23.2-09, Concrete Materials and Methods of Concrete Construction/Methods of 
Test and Standard Practices for Concrete. 

.2 CAN/CSA-O86-09, Engineering Design in Wood. 

.3 CSA O121-08, Douglas Fir Plywood. 

.4 CSA O151-09, Canadian Softwood Plywood 

.5 CSA O153-FM1980(C2003), Poplar Plywood. 

.6 CAN/CSA-O325-07, Construction Sheathing. 

.7 CSA O437 Série-F93(C2006), Standards for OSB and Waferboard. 

.8 CSA S269.1-1975(R2003), Falsework for Construction Purposes. 

.9 CAN/CSA-S269.3-FM92(C2003), concrete Formwork, National Standard of Canada 

1.3 DOCUMENTS AND SAMPLES TO SUBMIT 

.1 Submit shop drawings for the formwork and temporary shoring works in accordance with Section 01 33 00 – 
Submittal Procedures. 

.2 Shop drawings must indicate, show or include the method and schedule of construction, procedures for 
shoring stripping and replacing props, materials, unique design features of finished exposed surfaces, 
arrangement of joints, tie and interior finishes, and the location of temporary embedded parts. Comply with 
CSA S269.1 for temporary shoring works drawings. Comply with CAN/CSA-S269.3 for to formwork drawings,  

.3 Shop drawings must indicate, show or include formwork design data: permissible rate of concrete placement, 
and temperature of concrete, in forms 

.4 Indicate sequence of erection and removal of formwork/shoring as directed by DCC representative. 

.5 Each submittal of shop drawings must be stamped and signed by professional engineer registered or licensed 
in Québec, Canada. 
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1.4 DELIVERY, STORAGE AND HANDLING 

.1 Store and manage hazardous materials in accordance with section 01 47 15 – Sustainable Requirements - 
Construction. 

.2 Waste Management and Disposal 

.1 Separate waste materials for reuse and recycling according to section 01 74 21 – 
Construction/Demolition Waste Management and Disposal. 

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

.3 Ensure that empty containers are sealed and stored correctly, out of reach of children, while in 
storage for disposal. 

.4 Use sealers, formwork removal agents and form stripping agent which are non-toxic, biodegradable 
with no or low levels of volatile organic compounds (VOCs) 

PART 2  PRODUCTS 

2.1 MATERIALS 

.1 Materials and resources: in accordance with section 01 47 15 – Sustainable Requirements – Construction. 

.2 Formwork Materials 

.1 For concrete without special architectural features, use wood and wood product formwork materials 
in compliance with standards CSA O121, CAN/CSA-O86, CSA O437 Series CSA O153.”Duraform” 
type panels are authorised for buried works. 

.2 For concrete with special architectural features, use formwork materials in compliance with 
CSA-A23.1/A23.2 “Duraform” type panels are not authorised for above ground works. 

.3 Form Ties 

.1 For concrete not designated 'Architectural', use removable or snap-off metal ties, fixed or adjustable 
length, free of devices leaving holes larger than 25 mm diameter in concrete surface. 

.2 For Architectural concrete, use snap ties complete with plastic cones and light grey concrete plugs. 

.4 Form release agent: non-toxic, biodegradable, low VOC. 

.5 Form stripping agent: colourless mineral oil, non-toxic, biodegradable, low VOC, free of kerosene, with 
viscosity between 70 and 110s Saybolt Universal at 40 degrees C, flashpoint minimum 150 degrees C, open 
cup 

.6 Temporary shoring materials: in accordance with standard CSA-S269.1. 

PART 3  EXÉCUTION 

3.1 FABRICATION AND ERECTION 

.1 Verify lines, levels and axis centre before proceeding with formwork/shoring and ensure dimensions agree 
with drawings. 

.2 Obtain representative ministerial approval before casting concrete directly in the ground or reserving in earth 
forms framing openings not indicated on drawings. 

.3 Hand trim sides and bottoms and remove loose earth from earth forms before placing concrete. 
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.4 Fabricate and erect temporary shoring works in accordance with standard CSA S269.1 and by the COFI, 
Exterior Plywood for Concrete Formwork guide 

.5 Refer to architectural drawings for concrete members requiring architectural exposed finishes. 

.6 Do not place shores and mud sills on frozen ground. 

.7 Provide site drainage to prevent washout of soil supporting mud sills and shores. 

.8 Fabricate and erect formwork in accordance with CAN/CSA-S269.3, to produce finished concrete conforming 
to shape, dimensions, locations and levels indicated within tolerances required by CAN/CSA-A23.1. 

.9 Align form joints and make watertight. Keep form joints to a minimum. 

.10 Unless otherwise specified, use 25 mm chamfer strips on external corners and/or 25 mm fillets for the inside 
corners of formwork joints. 

.11 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated. 

.12 Construct forms for architectural concrete, and place ties as indicated and as directed. Joint pattern not 
necessarily based on using standard size panels or maximum permissible spacing of ties. 

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

.14 Before placing concrete, clean formwork in accordance with CSA-A23.1/A23.2. 

.15 Construction joints in footings and walls shall be located so as to reduce stresses in the structural elements 
and the engineer's approval. Refer to drawings. 

.16 Anchor bolts and embedded plates are installed by the formwork contractor, but supplied by the steel 
manufacturer. For location, consult structural drawings and coordinate with the steel frame manufacturer. 
Anchor bolts must be vertical, be placed with templates and the location tolerance is 1,5mm. The embedded 
plates must be fixed firmly to the formwork with a tolerance of 10mm.  

3.2 REMOVAL AND RESHORING 

.1 After placing concrete, leave formwork in place for the following minimum periods of time:  

.1 Three (3) days for walls and sides of beams. 

.2 Thirty (30) days for columns. 

.3 Twenty one (21) days for beam soffits, slabs, decks and other structural members, or seven (7) days 
when replaced immediately with adequate shoring to standard specified for shoring works 

.4 Three (3) days for footings and abutments. 

.2 Remove formwork when concrete has reached 75 % of its design strength or minimum hardening period 
previously noted, whichever comes later, and replace immediately with adequate reshoring. 

.3 Provide necessary reshoring of members where early removal of forms may be required or where members 
may be subjected to additional loads during construction as required. 

.4 Space reshoring in each principal direction, at not more than 3000 mm. 

.5 Re-use formwork and shoring work subject to requirements of CSA-A23.1/A23.2. 

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 03 30 00 – Cast-In-Place Concrete 

1.2 REFERENCES 

.1 American Concrete Institute (ACI) 

.1 SP-66-04, ACI Detailing Manual 2004. 

.2 ACI 315-99, Details and Detailing of Concrete Reinforcement. 

.3 ACI 315R-04, Manual of Engineering and Placing Drawings for Reinforced Concrete Structures. 

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

.1 ASTM A143/A143M-03, Standard Practice for Safeguarding Against Embrittlement of Hot-Dip 
Galvanized Structural Steel Products and Procedure for Detecting Embrittlement. 

.2 ASTM A185/A185M-05a, Standard Specification for Steel Welded Wire Reinforcement, Plain, for 
Concrete. 

.3 ASTM A497/A497M-05a, Standard Specification for Steel Welded Wire Reinforcement, Deformed, 
for Concrete. 

.4 ASTM A775/A775M-04a, Standard Specification for Epoxy Coated Reinforcing Steel Bars. 

.3 Canadian Standards Association (CSA)/CSA International 

.1 CSA-A23.1-F04/A23.2-09, Concrete Materials and Methods of Concrete Construction/Methods of 
Test and Standard Practices for Concrete. 

.2 CSA-A23.3-F04, Design of Concrete Structures. 

.3 CAN/CSA-G30.18-FM92(C2002), Billet-Steel Bars for Concrete Reinforcement, A National Standard 
of Canada. 

.4 CSA-G40.20/G40.21-F04, General Requirements for Rolled or Welded Structural Quality 
Steel/Structural Quality Steel. 

.5 CAN/CSA-G164-FM92(C2003), Hot Dip Galvanizing of Irregularly Shaped Articles, A National 
Standard of Canada.. 

.6 CSA W186-FM1990(C2002), Welding of Reinforcing Bars in Reinforced Concrete Construction. 

.4 Reinforcing Steel Institute of Canada (RSIC) 

.1 RSIC-2004, Reinforcing Steel Manual of Standard Practice. 

1.3 DOCUMENTS AND SAMPLES TO SUBMIT 

.1 Submit required shop drawings showing location of reinforcements in accordance with Section 01 33 00 – 
Submittal Procedures 

.2 Indicate on shop drawings the list of reinforcing bars required, the number of elements and reinforcing bars 
necessary and their bar bending details, Sizes, spacing, locations of reinforcement and mechanical splices 
if approved by the DCC representative. Reinforcement bars shown must be marked with identifying code 
marks to permit correct placement without reference to structural drawings. Drawings must also specify 
sizes, spacing and locations of chairs, spacers and bar supports. Reinforcement drawings must be 
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prepared according to RSIC Manual of Standard Practice and ACI 315 and the ACI 315R Manual of 
Engineering and Placing Drawings for Reinforced Concrete Structures, published by ACI. 

.3 Detail lap lengths and bar development lengths must be in compliance to CSA-A23.3. Unless otherwise 
indicated, provide type B tension lap splices where indicated. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Store and manage hazardous materials in accordance with Section 01 47 15 – Sustainable Requirements: 
Construction. 

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

PART 2 PRODUCTS 

2.1 MATERIALS 

.1 Substitute different size bars only if permitted in writing by Departmental representative. 

.2 Reinforcing steel: high adherence, billet steel, grade 400, deformed bars in accordance to 
CAN/CSA-G30.18, unless indicated otherwise. 

.3 Reinforcing steel: high adherence weldable low alloy steel deformed bars in accordance to 
CAN/CSA-G30.18. 

.4 Cold-drawn annealed steel wire ties: to ASTM A497/A497M. 

.5 High adherence deformed steel wire for concrete reinforcement: to ASTM A497/A497M. 

.6 Welded steel wire fabric: to ASTM A185/A185M. 

.1 The wire fabric must be provided in flat sheets only. 

.7 Welded high adherence steel wire fabric: to ASTM A497/A497M. 

.1 The wire fabric must be provided in flat sheets only. 

.8 Epoxy Coating of non-prestressed reinforcement: to ASTM A 775/A 775M. 

.9 Chairs, bolsters, bar supports, spacers: to CAN/CSA-A23.1. 

.10 Mechanical splices: subject to approval of Departmental representative. 

.11 Plain round bars: to CSA-G40.20/G40.21. 

2.2 FABRICATION 

.1 Unless otherwise indicated, fabricate reinforcing steel in accordance with /CSA-A23.1/A23.2 and ANSI/ACI 
315, Reinforcing Steel Manual of Standard Practice by the Reinforcing Steel Institute of Canada, as well as  
ACI315R named Manual of Engineering and Placing Drawings for Reinforced Concrete Structures, 
published by ACI. 

.2 Obtain Departmental representative’s approval for locations of reinforcement splices other than those 
shown on placing drawings. 

.3 Upon approval of Departmental representative, weld reinforcement in accordance with CSA W186. 
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.4 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending details and lists of 
required bars. 

.5 Unless otherwise indicated, use standard bends.  

2.3 SOURCE QUALITY CONTROL 

.1 At least four (4) weeks prior to beginning reinforcing work, provide Departmental representative, if 
requested,  a certified copy of mill test report of reinforcing steel, showing physical and chemical steel 
reinforcing analysis. 

.2 If requested, inform the Departmental representative of proposed source of material to be supplied. 

PART 3 EXECUTION AND PREPARATION 

3.1 FIELD CONSTRUCTION BENDING 

.1 Do not field bend or field weld reinforcement except where indicated or authorized by Departmental 
representative. 

.2 When field bending is authorized, bend without heat, applying slow and steady pressure. 

.3 Replace bars, which develop cracks or splits. 

3.2 PLACING REINFORCEMENT 

.1 Place reinforcing steel as indicated on placing drawings and in accordance with CSA-A23.1/A23.2. 

.2 Use plain round bars as slip dowels in concrete. Paint portion of dowel intended to move within hardened 
concrete with one coat of asphalt paint. When paint is dry, apply thick even film of mineral lubricating 
grease. 

.3 Prior to placing concrete, obtain Departmental representative’s approval of reinforcing material and 
placement. 

.4 Ensure cover to reinforcement is maintained during concrete pour. 

.5 Protect epoxy and paint coated portions of bars with covering during transportation and handling. 

.6 The reinforcements must be securely attached to ensure that they remain in place during concrete 
placement. 

.7 Use black standard wire for black reinforced structures and galvanized wire for galvanized reinforcements. 

3.3 FIELD TOUCH-UP 

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

3.4 SLAB-ON-GRADE REINFORCEMENT 

.1 Do not place directly on the ground wire fabric or reinforcement of slabs in preparation for subsequent 
lifting. 

.2 Place concrete blocks with a 1.2 m x 1.2 m pattern beforehand. 

END OF SECTION 
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PART1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 03 10 00 – Concrete Formwork, Temporary Shoring and Accessories 

.2 Section 03 20 00 – Concrete Reinforcing 

.3 Section 05 12 23 – Structural Steel for Buildings 

1.2 REFERENCES 

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

.1 ASTM C260-01, Standard Specification for Air-Entraining Admixtures for Concrete. 

.2 ASTM C309-03, Standard Specification for Liquid Membrane-Forming Compounds for Curing 
Concrete. 

.3 ASTM C330-04, Standard Specification for Lightweight Aggregates for Structural Concrete. 

.4 ASTM C494/C494M-05, Standard Specification for Chemical Admixtures for Concrete. 

.5 ASTM C1017/C1017M-03, Standard Specification for Chemical Admixtures for Use in Producing 
Flowing Concrete. 

.6 ASTM D412-98a (2002)e1, Standard Test Methods for Vulcanized Rubber and Thermoplastic 
Elastomers-Tension. 

.7 ASTM D624-00e1, Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and 
Thermoplastic Elastomer. 

.8 ASTM D1751-04, Standard Specification for Preformed Expansion Joint Filler for Concrete Paving 
and Structural Construction (Nonextruding and Resilient Bituminous Types). 

.9 ASTM D1752-04a, Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC 
Expansion Joint Fillers for Concrete Paving and Structural Construction. 

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-37.2-M88, Emulsified Asphalt, Mineral Colloid-Type, Unfilled, for Dampproofing and 
Waterproofing and for Roof Coatings. 

.2 CAN/CGSB-51.34-M86(R1988), Vapour Barrier, Polyethylene Sheet for Use in Building Construction. 

.3 Canadian Standards Association (CSA)/CSA International 

.1 CSA-A23.1/A23.2-09, Concrete Materials and Methods of Concrete Construction/Methods of Test 
and Standard Practices for Concrete. 

.2 CSA A283-06, Qualification Code for Concrete Testing Laboratories. 

.3 CAN/CSA-A3000-08, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, 
A3004 and A3005). 

1.3 ACRONYMS AND TYPES 

.1 Cement: hydraulic cement or blended hydraulic cement (XXb - where b denotes blended). 

.1 Type GU or GUb : General use cement. 

.2 Type MS or MSb : Moderate sulphate-resistant cement. 
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.3 Type MH or MHb : - Moderate heat of hydration cement. 

.4 Type HE or HEb : - High early-strength cement. 

.5 Type LH or LHb : Low heat of hydration cement. 

.6 Type HS or HSb : High sulphate-resistant cement. 

.2 Fly ash: 

.1 Type F: with CaO content less than 8%. 

.2 Type CI: with CaO content ranging from 8 to 20%. 

.3 Type CH: with CaO greater than 20% 

.3 Type S: Ground, granulated blast-furnace slag. 

1.4 DESIGN REQUIREMENTS 

.1 Alternative 1 - Performance: in accordance with CSA-A23.1/A23.2 and as described in MIXES of PART 2 – 
PRODUCTS. 

1.5 DOCUMENTS AND SAMPLES TO SUBMIT 

.1 Submit required samples in accordance with Section 01 33 00 – Documents and Samples to Submit 

.2 At least 4 weeks prior to beginning Work, notify the Departmental representative of the source proposed for 
aggregate supply and allow him to have access for sampling 

1.6 QUALITY ASSURANCE 

.1 Quality Assurance: in accordance with Section 01 45 00 – Quality Control. 

.2 Submit to Departmental representative, minimum 4 weeks prior to starting concrete work, valid and 
recognized certificate from plant delivering concrete. 

.1 When plant does not hold valid certification, provide test data and certification by qualified 
independent inspection and testing laboratory that materials used in concrete mixture will meet 
specified requirements. 

.3 Minimum 4 weeks prior to starting concrete work, submit proposed quality control procedures for review by 
Departmental representative, for his inspection, the proposed method for the quality control of the following 
items: 

.1 Erection of temporary shoring 

.2 Hot weather concrete 

.3 Cold weather concrete 

.4 Curing 

.5 Finishes 

.6 Formwork removal 

.7 Joints 

.4 Quality Control Plan: submit a written report to Departmental representative, as described in PART 3 – 
VERIFICATION, verifying compliance that concrete in place meets performance requirements of concrete as 
established in PART 2 – PRODUCTS. 
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.5 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 
01 35 29.06 – Health and Safety Requirements. 

1.7 DELIVERY, STORAGE AND HANDLING 

.1 Concrete hauling time: maximum allowable time for concrete to be delivered to site of Work and discharged 
not to exceed 120 minutes after batching. 

.1 Modifications to maximum time limit must be agreed to Departmental representative and concrete 
producer as described in A23.1/A23.2. 

.2 Deviations to be submitted for review by Departmental representative for inspection. 

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

.3 Waste Management and Disposal 

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

.2 Divert unused concrete materials to local quarry or recycling facility authorised by the Departmental 
representative. 

.3 Provide an appropriate area on the job site where concrete trucks can be safely washed. 

.4 Divert unused admixtures and additive materials (pigments, fibres) to official hazardous material 
collections site as approved by the Departmental representative. 

.5 Unused admixtures and additive materials must not be disposed of into sewer systems, into lakes, 
streams, onto ground or in other location where it will pose health or environmental hazard. 

.6 Prevent admixtures and additive materials from entering drinking water supplies or streams. Using 
appropriate safety precautions collect liquid or solidify liquid with inert, non-combustible material and 
remove for disposal. Dispose of waste in accordance with applicable local, Provincial/Territorial and 
National regulations. 

PART 2  PRODUCTS 

2.1 SUSTAINABLE REQUIREMENTS 

.1 Materials and resources in accordance with Section 01 47 15 – Sustainable Requirements: Construction. 

2.2 MATERIALS 

.1 Cement: for general use, compliant to CAN/CSA-A3001, de type GU. 

.2 Hydraulic cement: based compound silica fume type GUb-SF compliant to standard CAN/CSA-A3001.  

.3 Water: compliant to standard CSA-A23.1. 

.4 Aggregates: compliant to CAN/CSA-A23.1/A23.2 and a nominal size not exceeding: 

• 14 mm for concrete slabs on metal decking; 

• 20 mm for all other cases. 

Fine aggregates must be composed of only natural sand. 

The physical properties of aggregates have met the requirements set out in Table 12 CAN/CSA-A23.1. The coarse 
aggregate shall meet the requirements of concrete subjected to freeze-thaw cycle. 
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.5 Admixtures 

.1 Air entraining admixture:  compliant to ASTM C260. 

.2 Admixture: compliant to ASTM C494 ASTM C1017. The Departmental Representative to approve 
accelerating or set retarding admixtures during cold and hot weather placing. 

.6 Shrinkage compensating grout: premixed compound consisting of non-metallic aggregate, Portland cement, 
water reducing and plasticizing agents, compliant to CSA-A23.1/A23.2 

.1 Compressive strength: 30 MPa at 28 days. 

.2 Net Shrinkage: maximum 2 % at 28 days. 

.7 Non-premixed dry pack grout: composition of non metallic aggregate Portland cement with sufficient water for 
mixture to retain its shape when made into ball by hand and able of developing compressive strength of 50 
MPa at 28 days. 

.8 Curing compound: compliant to CSA-A23.1/A23.2 white, and ASTM C309, Type1-D with fugitive dye 

.9 Ribbed waterstops: extruded PVC of sizes indicated with corner and intersecting pieces with legs of at least 
500 mm long, shop welded: 

.1 Tensile strength: compliant to ASTM D412, Die C, minimum 11.4 MPa. 

.2 Elongation: compliant to ASTM D412, Die C, minimum 275 %. 

.3 Tear resistance: compliant to ASTM D624, method A, Die B, minimum 48 kN/m. 

.10 Pre-moulded joint fillers: 

.1 Bituminous impregnated fiber-board:  compliant to ASTM D1751. 

.2 Sponge rubber: compliant to ASTM D1752, type I, flexible grade. 

.3 Self-expanding cork: compliant to ASTM D1752, type II. 

.11 Dovetail anchor slots: minimum 0.6 mm thick galvanized steel with insulation filled slots. 

.12 Bonding Adhesive -: 

.1 Compliant to ASTM D696 et D790. 

.2 Resistant to temperatures ranging between – 60 °C and 145°C. 

.3 With an adhesion strength ranging from 6.9 MPa, compliant to ASTMD1002.  

.13 Silane Sealer 

.1 A penetrating monomeric silane solution that is capable of forming a water-repelling (hydrophobic) 
layer on and in the surface of concrete.  

.2 Properties at 23 °C and 50 % H.R.  

.1 Active ingredients: 100 % 

.2 Specific gravity: 0.88 kg/L 

.3 Viscosity:  5-10 cps 

.4 Colour and finished: colourless, invisible. 

.14 Sealer, densifier agent : 

.1 A one-component liquid sodium silicate surface hardener. 

.2 Properties at  (23 °C and 50 % R.H.) 
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.1 pH : 11.7 

.2 Density : 1.2 kg/L. 

.3 Water Vapour Transmission ASTM E 96 : Not a vapour barrier. 

.4 Abrasion (Taber Abrader, Wheel H22/1000 g/500 cycles) : 35 % increase in abrasion 
resistance. 

.15 Elastomeric Joint Sealant : 

.1 Fill construction joints and / or separation joints and the saws cut with an elastomeric sealing with two 
components, polyurethane-based. 

.2 Properties at (23 °C and 50 % R.H.) 

.1 Tear Strength ASTM D 624 : 17.5 N/mm 

.2 Shore A Hardness ASTM D 2240 : 40 ± 5 

.3 Tensile strength at break : 1.2 MPa 

.4 Tensile elongation : 650 % 

.5 100 % Modulus: 0.69 MPa 

2.3 MIXES 

.1 Alternative 1 – Performance method for specifying concrete: compliant to Departmental representative 
performance criteria in accordance with CAN/CSA A23.1/A23.2. 

.1 Ensure concrete supplier meets performance criteria as established below and provide verification of 
compliance as described in PART 3 – VERIFICATION. 

.2 Provide concrete mix to meet following plastic state requirements: 

.1 Uniformity 

.2 Placeability 

.3 Workability: free of surface blemishes, loss of mortar, colour variations and segregation 

.4 Finishability: 2 % maximum bleeding and should be absorbed within 24 hours. 

.5 Set time: normal. 

.6 Slump: at least 60 mm but not more than 100 mm at the time of discharge from the mixer 
truck. In all cases where the addition of a superplasticizer is accepted, the minimum and 
maximum slump will be checked before the superplasticizer is incorporated into the 
concrete. After the addition of the superplasticizer, slump must be maximum 150 mm. 

.3 Produce and supply normal density concrete according to the following requirements:  
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Type     

Blinding concrete, concrete filler under seats 
or footing and canalization. 

F-2 20 GU ---- 
Less than  
80 mm 

20 5 % to 8 % 

Interior concrete and buried : Footings, 
seats, interior walls, slabs on grade and 
pilasters. 

N 25 GU ---- 
Less than  
80 mm  

20 ---- 

Exposed walls foundation. F-2 35 GU 0,45 
60 mm to 
100 mm 

20 5 % to 8 % 

Exterior concrete : bases, slabs on grade and 
ramps. 

C-1 35 GU 0,45 
60 mm to 
100 mm 

20 5 % to 8 % 

Curbs, sidewalks C-2 35 GU  0,45 
60 mm to 
100 mm 

20 5 % to 8 % 

.4 Provide quality management plan to ensure verification of concrete quality to specified performance. 

.5 Concrete supplier's certification. 

.6 The use of calcium chloride is prohibited. 

.7 The Contractor shall submit the mix formula to the Departmental Representative for approval. No 
concrete can be placed without the mix formula being approved. 

PART 3  EXECUTION 

3.1 PREPARATION 

.1 Obtain Departmental representative’s approval before placing concrete. 

.1 Provide 48 hours notice prior to placing of concrete. 

.2 Place concrete reinforcing in accordance with Section 03 20 00 – Concrete Reinforcing. 

.3 During concreting operations. 

.1 Development of cold joints not allowed. 

.2 Ensure concrete delivery and handling facilitates placing with minimum of re-handling, and without 
damage to existing structure or Work. 

.4 Pumping of concrete is permitted only after approval of equipment and mix. 

.5 Ensure reinforcement and inserts are not disturbed during concrete placement. 

.6 Prior to placing of concrete obtain Departmental representative’s approval of proposed method for protection 
of concrete during placing and curing in adverse weather. 

.7 Protect previous Work from staining. 

.8 Clean and remove stains prior to application for concrete finishes. 

.9 Maintain accurate records of poured concrete items to indicate date, location of pour, quality, air temperature 
and test samples taken. 

.10 Do not place load upon new concrete until authorized by Departmental representative. 
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3.2 CONSTRUCTION 

.1 Do cast-in-place concrete work in accordance with CSA-A23.1/A23.2. 

.2 Sleeves and inserts 

.1 Do not permit penetrations, sleeves, ducts, pipes or other openings to pass through joists, beams, 
column capitals or columns, except where indicated or approved by Departmental representative. 

.2 Where approved by Departmental representative, set sleeves, ties, pipe hangers and other inserts 
and openings as indicated or specified elsewhere. 

.3 Sleeves and openings greater than 100 x 100 mm not indicated, must be reviewed by Departmental 
representative. 

.4 Do not eliminate or displace reinforcement to accommodate hardware. If inserts cannot be located as 
specified, obtain approval of modifications from Departmental representative before placing of 
concrete. 

.5 Check locations and sizes of sleeves and openings shown on drawings. 

.6 Set special inserts for strength testing as indicated and as required by non-destructive method of 
testing concrete. 

.3 Anchor Bolts 

.1 Set anchor bolts to templates under supervision of appropriate trade prior to placing concrete. 

.2 With approval of Departmental representative, grout anchor bolts in preformed holes or holes drilled 
after concrete has set. Formed holes to be minimum 100 mm diameter. Drilled holes to be minimum 
25 mm larger in diameter than bolts used to manufacturers' recommendations. 

.3 Protect anchor bolt holes from water accumulations, snow and ice build-ups. 

.4 Set bolts and fill holes with shrinkage compensating grout. 

.5 Locate anchor bolts used in connection with expansion shoes, rollers and rockers with due regard to 
ambient temperature at time of erection. 

.4 Drainage holes and weep holes 

.1 Form weep holes and drainage holes in accordance with Section 03 10 00 - Concrete Forming and 
Accessories If wood forms are used, remove them after concrete has set. 

.2 Install weep hole tubes and drains as indicated. 

.3 anchor slots at 800 mm on centre where concrete walls are masonry faced. 

.5 Grout under base plates and machinery using procedures in accordance with manufacturer's 
recommendations which result in 100 % contact over grouted area. 

.6 Finishing and curing 

.1 Curing must be realized in accordance with CSA-A23.1/A23.2.: 

.1 Retaining formwork as described to section 03 10 00 – Concrete Forming and Accessories. 

.2 Retaining wet surface 7 days consecutively. 

.2 Finish concrete in accordance with CSA-A23.1/A23.2. 

.1 Table 22 

.2 The exterior slabs, sidewalks and curbs are monolithic finish with wood trowel and broom 
finish to make the non-skid surface. Apply a layer of sealing based silane at a rate of 
4.8 m²/L depending on the porosity of the concrete. See location plan.  
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.3 Where indicated on plans, apply a sealer-densifier agent on slab on grade. 

.3 Use procedures as reviewed by Departmental representative, or those noted CSA-A23.1/A23.2 to 
remove excess bleed water. Ensure surface is not damaged. 

.4 Use curing compounds compatible with applied finish on concrete surfaces. Provide written 
declaration that compounds used are compatible 

.5 Provide swirl-trowelled finish where floor tile is to be applied. 

.6 Provide swirl-trowelled finish unless otherwise indicated. 

.7 Rub exposed sharp edges of concrete with carborundum to produce 3 mm radius edges unless 
otherwise indicated. 

.7 Waterstops 

.1 Install waterstops to provide continuous water seal. 

.2 Do not distort or pierce waterstop in a way that could hamper performance. 

.3 Do not displace reinforcement when installing waterstops. 

.4 Use equipment to manufacturer's requirements to field splice waterstops. 

.5 Tie waterstops rigidly in place. 

.6 Use heat sealed butt joints in field only on straight lengths 

.7 Use factory welded corners and intersections unless otherwise approved by Departmental 
representative. 

.8 Joint fillers 

.1 Furnish filler for each joint in single piece for depth and width required for joint, unless otherwise 
authorized by Departmental representative. 

.2 When more than one piece is required for joint, fasten abutting ends and hold securely to shape by 
stapling or other positive fastening. 

.3 Locate and form isolation, construction and expansion joints as indicated. 

.4 Install joint filler. 

.5 Use 12 mm thick joint filler to separate slabs-on-grade from vertical surfaces and extend joint filler 
from bottom of slab to within 12 mm of finished slab surface, unless indicated otherwise. 

.9 Damp proof membrane 

.1 Install damp proof membrane under concrete slabs-on-grade inside building. 

.2 Lap damp proof membrane minimum 150 mm at joints and seal. 

.3 Seal punctures in damp proof membrane before placing concrete. 

.4 Use patching material at least 150 mm larger than puncture and seal. 

3.3 SURFACE TOLERANCE 

.1 Concrete tolerance in accordance with CSA-A23.1/A23.2. 

3.4 FIELD QUALITY CONTROL 

.1 Site tests: conduct following test [in accordance with Section 01 45 00 – Quality Control and submit report as 
described in PART 1 – DOCUMENTS AND SAMPLES TO SUBMIT. 
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.1 Concrete pours. 

.2 Slump tests. 

.2 Inspection and testing of concrete and concrete materials will be carried out by testing laboratory designated 
by Departmental representative, for review in accordance with CSA-A23.1/A23.2. 

.1 Ensure testing laboratory is certified in accordance with CSA A283. 

.3 Ensure test results are distributed for discussion at pre-pouring concrete meeting between testing laboratory 
and Departmental representative. 

.4 The Departmental representative will take additional test cylinders during cold weather concreting. Cure 
cylinders on job site under same conditions as concrete which they represent. 

3.5 VERIFICATION 

.1 Quality Control Plan: ensure concrete supplier meets performance criteria of concrete as established in 
PART 2 – Products, by Departmental representative and provide verification of compliance as described in 
PART 1 – QUALITY ASSURANCE 

END OF SECTION 
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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 

.3 Section 03 30 00 – Cast-in-Place Concrete 

.4 Section 04 05 10 – Common Work For Masonry 

.5 Section 04 05 12 – Masonry Motar and Grout 

1.2 REFERENCES 

.1 CSA Group 

.1 CAN/CSA A23.1/A23.2-F14, Concrete Materials and Methods of Concrete Construction/Test 
Methods and Standard Practices for Concrete. 

.2 CAN/CSA-A370-F14, Connectors for Masonry. 

.3 CAN/CSA-A371-F14, Masonry Construction for Buildings. 

.4 CAN/CSA G30.18-F09 (C2014), Carbon Steel Bars for Concrete Reinforcement. 

.5 CSA S304-F14, Design of Masonry Structures. 

.6 CAN / CSA S304-F14, Calculation of Masonry Structures 

.7 CAN/CSA W186-FM1990 (C2012), Welding of Reinforcing Bars in Reinforced Concrete Construction. 

.8 CAN/CSA-A179-F14 Mortar and grout for the masonry of elements 

.9 CSA G164-FM92 (C2003), Hot dip galvanizing irregularly shaped objects. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's instructions, printed product literature and data sheets for and include product 
characteristics, performance criteria, physical size, finish and limitations in accordance with 01 33 00 
– Submittal Procedures. 

.2 Submit relevant WHMIS (Workplace Hazardous Materials Information System) data sheets in 
accordance with Section 01 33 00 – Submittal Procedures. The data sheets must specify the VOC 
emission rate of epoxy resin coatings, galvanizing coatings and coatings used for retouching. 

.2 Shop Drawings: 

.1 Submit required drawings in accordance with Section 01 33 00 – Submittal Procedures. 

.2 Workshop drawings shall include the list of rebar required, as well as the folding details and drawings 
for placing these bars.  

.3 Positioning drawings indicate sizes, spacing, location and quantities of reinforcement and 
connectors. 
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.4 Manufacturers' Instructions: submit manufacturer's installation instructions. 

1.4 QUALITY ASSURANCE 

.1 Test Reports: submit certified test reports [including sand gradation tests in accordance with CAN/CSA-A179] 
showing compliance with specified performance characteristics and physical properties. 

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

.3 Mock-ups: 

.1 Construct mock-ups in accordance with Section 01 45 00 – Quality Control and requirements of 
Section 04 05 00 – Common Work Results for Masonry. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Section 01 61 00 – Common Product Requirements 
with manufacturer's written instructions. 

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

.3 Storage and Handling Requirements: 

.1 Store materials off ground indoors in dry location and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 

2.1 MATERIALS 

.1 Masonry Construction for Buildings: to CAN/CSA-A371-F04 

.2 Mortar and Grout for Unit Masonry : to CAN/CSA-A179-F14. 

.3 Bar reinforcement: to CAN/CSA-A371-F04 and CAN/CSA G30.18, Grade 400W. 

.4 Ladder wire reinforcement: to CAN/CSA-A370 et CAN/CSA G30.14. 

.5 Connectors and anchors: CAN/CSA-A370 and CAN/CSA S304.1. 

.6 Corrosion protection: to CAN/CSA S304.1 and CAN/CSA-A370. 

.7 Steel angles for free lintel as indicated on the drawings and for lateral restraint at the top of walls as indicated 
in drawings and in the technical manual. Complies with CAN/CSA G30.21 standard grade 300 W. 

.8 Fasteners: installed post-construction in block masonry shall comply with CAN/CSA-A370 as specified on 
drawings and specifications: 

.9 Adhesive Anchors: proprietary systems, self-contained system contain epoxy. The installation is carried out in 
accordance with manufacturers' written instructions. 
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2.2 FABRICATION 

.1 Fabricate reinforcing in accordance with CSA A23.1 and Reinforcing Steel Manual of Standard Practice by the 
Reinforcing Steel Institute of Québec. 

.2 Anchorage and connectors shall be shape in accordance with CAN/CSA-A370. 

.3 Obtain Ministerial Representative approval for locations of reinforcement splices other than shown on placing 
drawings. 

.4 Upon approval of Ministerial Representative, weld reinforcement in accordance with CSA W186. 

.5 Ship reinforcement and connectors, clearly identified in accordance with drawings. 

2.3 SOURCE QUALITY CONTROL 

.1 Upon request, provide Ministerial Representative with certified copy of mill test report of reinforcement steel 
and connectors, showing physical and chemical analysis, minimum 5 weeks prior to commencing 
reinforcement work. 

.2 Upon request inform Ministerial Representative of proposed source of material to be supplied. 

PART 3  EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

.1 Comply with manufacturer's written requirements, recommendations and specifications, including technical 
bulletins and installation instructions specified in product catalogs and packing , as well as specifications in the 
data sheets.  

3.2 GENERAL 

.1 Unless otherwise indicated, provide and install reinforcements, anchorages in accordance with CAN/CSA-
A370, CSA-A371, CSA-A23.1, CSA-S304.1 and in accordance with drawings and specifications.  

.2 Obtain approval of Ministerial Representative regarding location of frames and anchors prior to placement of 
mortar. 

.3 Provide and install additional reinforcement in masonry as shown on plans and to meet seismic standards.  

3.3 BONDING AND TYING 

.1 Bond walls of two or more wythes using connectors in accordance with CSA S304, CAN/CSA-A371 and as 
indicated. 

.2 Tie masonry veneer to backing in accordance with NBC, CSA S304.1, CAN/CSA-A371 and as indicated. 

3.4 REINFORCED LINTELS AND BOND BEAMS 

.1 Reinforce masonry beams, masonry lintels and bond beams as indicated. 

.2 Place and grout reinforcement in accordance with CSA S304.1, CAN/CSA-A371, and CAN/CSA-A179. 

3.5 GROUTING 

.1 Grout masonry in accordance with CSA S304.1, CAN/CSA-A371 and CAN/CSA-A179 and as indicated. 
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3.6 ANCHORS 

.1 Supply and install metal anchors as indicated. 

3.7 LATERAL SUPPORT AND ANCHORAGE 

.1 Supply and install lateral support and anchorage in accordance with CSA S304.1 and as indicated. 

3.8 MOVEMENT JOINTS 

.1 Reinforcement will not be continuous across movement joints unless otherwise indicated. 

3.9 FREE LINTELS 

.1 Install free lintels as indicated in documents. 

3.10 FIELD BENDING 

.1 Rebar anchorages shall not be bent or bent on site. 

.2 When field bending is authorized, bend without heat, applying a slow and steady pressure. 

.3 Replace bars and connectors which develop cracks or splits. 

3.11 FIELD TOUCH-UP 

.1 Touch up damaged and cut ends of epoxy coated or galvanized reinforcement steel and connectors with 
compatible finish to provide continuous coating. 

3.12 CLEANING 

.1 Final cleaning: upon completion remove surplus materials, rubbish, tools and safety gates from site. 
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PART 1  GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 – Documents and Samples to Submit. 

.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal. 

.3 Section 05 31 00 – Steel Decking. 

1.2 REFERENCES 

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

.1 ASTM A36/A36M-01, Specification for Structural Steel. 

.2 ASTM A193/A193M-01b, Specification for Alloy-Steel and Stainless Steel Bolting Materials for 
High-Temperature Service. 

.3 ASTM A307-04, Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength. 

.4 ASTM A325-06, Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile 
Strength. 

.5 ASTM A325M-00, Specification for High-Strength Bolts for Structural Steel Joints Metric. 

.6 ASTM A490M-00, Specification for High-Strength Steel Bolts, Classes 10.9 and 10.9.3, for Structural 
Steel Joints (Metric). 

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-85.10-99, Protective Coatings for Metals. 

.3 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturer's Association (CPMA). 

.1 ICCA/AFPC 1-73b, Quick-Drying, One-Coat Paint for Use on Structural Steel. 

.2 ICCA/AFPC 2-75, Quick-Drying, Primer for use on Structural Steel. 

.4 Canadian Standards Association (CSA International) 

.1 CAN/CSA-G40.20/G40.21-04, General Requirements for Rolled or Welded Structural Quality 
Steel/Structural Quality Steel. 

.2 CAN/CSA-G164-FM92(C2003), Hot Dip Galvanizing of Irregularly Shaped Articles. 

.3 CAN/CSA-S16-09, ], Limit States Design of Steel Structures. 

.4 CAN/CSA-S136-07, Cold Formed Steel Structural Members.. 

.5 CSA-S136S-10, Commentary on CSA Standard S136.. 

.6 CSA W47.1-09, Certification of Companies for Fusion Welding of Steel Structures. 

.7 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding. 

.8 CSA W55.3-08, Resistance Welding Qualification Code for Fabricators of Structural Members Used 
in Buildings. 

.9 CSA W59-03(C2008), Welded Steel Construction (Metal Arc Welding) 

.5 Master Painters Institute 

.1 MPI-INT 5.1-98, Structural Steel and Metal Fabrications. 

.2 MPI-EXT 5.1-98, Structural Steel and Metal Fabrications. 



Donnacona Establishment Metals Section 05 12 23 
Firing Range Construction Structural Steel for Buildings  
V/Ref. : Project R.079407-001  Page 2 of 7 

  

.6 The Society for Protective Coatings (SSPC) 

.1 SSPC SP-6/NACE No. 3-00, Commercial Blast Cleaning. 

1.3 DESIGN REQUIREMENTS 

.1 Design details and connections in accordance with requirements of CAN/CSA-S16 et CAN/CSA-S136.1, to 
resist forces, critical combinations of moments, shears, bending, twisting and other effects caused by gravity 
and lateral loads, and allow for foreseen thermal movement.   

.2 Shear connections 

.1 Select framed beam shear connections from an industry accepted publication such as "Handbook of 
the Canadian Institute of Steel Construction" when connection for shear only (standard connection) is 
required 

.2 Select or design connections to support reaction from maximum uniformly distributed load that can 
be safely supported by beam in bending, provided no point loads act on beam, when shears are not 
indicated. 

.3 Design frames, joints and combinations of efforts based on data available from structural drawing to safely 
transfer the vertical and horizontal loads to the foundation seamless. 

.4 Submit sketches and design calculations stamped and signed by qualified professional engineer licensed in 
Province of Quebec, Canada for non-standard connections. 

.5 Assemblies of trusses supports and other elements are the responsibility of the contractor. The minimum 
design loads to be used are shown in drawings. 

1.4 SHOP DRAWINGS 

.1 Submit shop drawings including fabrication and erection documents and materials list in accordance with 
Section 01 33 00 – Documents and Samples to submit. 

.2 Erection drawings: indicate details and information necessary for assembly and erection purposes including: 

.1 Description of working methods;  

.2 Sequence of erection; 

.3 Type of material used in erection;  

.4 Temporary bracings. 

.3 Ensure Fabricator drawings showing designed assemblies, components and connections are stamped and 
signed by qualified professional engineer licensed in the province of Quebec, Canada. 

1.5 SAMPLES 

.1 Submit samples in accordance with Section 01 33 00 – Documents and samples to submit. 

.2 Upon demand prepare sample of typical exposed structural connections in accordance with AISC 
Specifications of Architecturally exposed structural steel for approval of Departmental representative. Samples 
to be judged upon alignment of surfaces, uniform contact between surfaces, smoothness and uniformity of 
finished welds. When approved, sample units will serve as a standard for workmanship, appearance and 
material acceptable for entire project. 
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1.6 QUALITY ASSURANCE 

.1 Submit four (4) copies of mill test reports four (4) weeks prior to fabrication of structural steel. 

.1 Mill test reports to show chemical and physical properties and other details of steel to be incorporated 
in project 

.2 Provide mill test reports certified by metallurgists qualified to practice in province of Quebec, Canada. 

.2 Provide structural steel Fabricator's affidavit stating that materials and products used in fabrication conform to 
applicable material and products standards specified and indicated. 

1.7 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Section 01 74 21 – Construction/Demolition Waste 
Management and Disposal. 

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities. 

.3 Collect and separate for disposal paper, plastic, polystyrene and corrugated cardboard packaging material in 
appropriate on-site containers for recycling in accordance with Waste Management Plan 

.4 Divert unused metal materials from landfill to metal recycling facility approved by Departmental representative. 

.5 Divert unused paint material from landfill to official hazardous material collections site approved by 
Departmental representative. 

.6 Do not dispose of unused paint materials into sewer systems, into lakes, streams, onto ground or in other 
location where it will pose health or environmental hazard. 

1.8 CERTIFICATS OF COMPLIANCE  

.1 The Contractor shall provide the Commission des Normes, de l’Équité de la Santé et Sécurité du Travail du 
Québec (C.N.E.S.S.T.) all certificates requested by the CNESST under the Safety Code of construction or the 
Act respecting occupational health and safety certificates of work, including those to be signed by an engineer 
member of the l’Ordre des ingénieurs du Québec, notably that concerning the compliance of the installation of 
the anchor columns on the assembly plan and the one concerning compliance to the assembly procedures 
when the columns are anchored with less than four (4) anchors (ref. sections 3.24.10 and 3.24.11 of 
"Regulatory Safety Code for the Construction and Health and Safety Regulations "). 

.2 The Contractor shall therefore design the assembly and verify the installation of anchor rods, so as to be able 
to provide these certificates. 

.3 The Contractor must show and submit competency cards of personnel who will carry out welding on site. 

1.9 ACCEPTABLE MATERIALS OR PRODUCT 

.1 Where materials or products are prescribed by trade-mark, refer to the "Instructions to bidders" for instructions 
on approving materials or substitute products.
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PART 2  PRODUCTS 

2.1 MATERIALS 

.1 Structural steel: compliant to CAN/CSA-G40.20/G40.21. 

.1 W, WT, S and I section: ASTM A992 grade 50. 

.2 Plates and other shapes: 300 W grade 

.3 Round or square hollow structural section: ASTM A500 

.4 All products: Atmospheric corrosion resistant welded steel. (Intemperic steel), grade 350A. 

.2 Anchor bolts: 

.1 Round rod: conform to /G40.21, grade 300 W 

.2 Ribbed bars (rebar): conform to CAN/CSA-G30.18, grade 400 W. 

.3 Bolts, nuts and washers: compliant to ASTM A325M and A490M. 

.4 Stud: ASTM A-108, grade 60 (fy=413mpa et fu=450mpa) Carbon Steel, Cold-Finished 

.5 Welding material: Compliant to CSA W48 and CSA W59 and certified by Canadian Welding Bureau. 

.6 Shop paint primer: compliant to ICCA/AFPC 1. 

.7 Hot-dipped galvanising: The thickness of the zinc layer must conform to ASTM A123. 

2.2 FABRICATION 

.1 Fabricate structural steel in accordance with CAN/CSA-S16 and in accordance with reviewed shop drawings. 

.2 Install shear studs in accordance with CSA W59. 

.3 Continuously seal members by continuous welds where indicated. Grind smooth the welds. 

.4 Shop connections must be welded and field connections must be bolted unless noted otherwise on drawings. 
Use high strenght steel bolts M20 or M24 diameter in accordance with ASTM A325 AND A490 standard. All 
bolted connections shall be tightened by the turn-of-nut method or equivalent for approved. 

.5 Steel trusses shall be manufactured with a camber as shown in the drawings. 

.6 All welding must be according to the requirements of CSA W59 shall be performed by a manufacturer 
accredited recognized by the Canadian Welding Association according to the specifications of the CSA W47.1 
division 2. 

.7 The size of the angle weld not to exceed the thickness of the thinner metal to attach. 

.8 Design and provide stiffeners to beams bearing on columns, to beams bearing on beams, and to suspended 
beams. Provide stiffeners each time that is required. 

.9 Design rigid connections to develop the element capacity unless otherwise stated on drawings. 

.10 Coordinate position and loads of structural members with other disciplines or other trades. 

.11 Before concrete formwork, provide the anchor jigs and concrete embedded plates. The embedded pieces 
location must be coordinate with the others contractors 
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2.3 SHOP PAINTING 

.1 Clean, prepare surfaces and shop prime structural steel in accordance with CAN/CSA-S16 except where 
members are to be encased in concrete. 

.2 Clean members, remove loose mill scale, rust, oil, dirt and other foreign matter. Prepare surface according to 
SSPC SP1 concerning scouring by brushing. 

.3 Apply one coat of primer in shop to steel surfaces to achieve minimum dry film thickness of 1.5 to 2.0 mil, on 
all surfaces except: 

.1 Surfaces to be encased in concrete; 

.2 Surfaces to receive field installed stud shear connections; 

.3 Surfaces and edges to be field welded; 

.4 Faying surfaces of friction-type connections; 

.5 Below grade surfaces in contact with soil. 

.4 Apply paint under cover, on dry surfaces when surface and air temperatures are above 5 °C. 

.5 Maintain dry condition and 5 °C minimum temperature until paint is thoroughly dry. 

.6 Strip paint from bolts, nuts, sharp edges and corners before prime coat is dry. 

2.4 GALVANISATION 

.1 All components exposed to the weather must be hot-dipped galvanised. 

.2 Where indicated on the drawings, steel and fabricated metal elements must be hot-dipped galvanized. The 
thickness of the zinc layer must conform to ASTM A123 Perform cleaning SSPC SP-6 before galvanizing. Touch-
up with a zinc-rich paint in accordance with ASTM-A780 and ONGC CAN/CGSB-1.181. 

2.5 TOUCH-UPS 

.1 Touch-ups with a zinc-rich paint will be performed on galvanized surfaces that have been damaged during the 
assembly. 

.2 Products accepted for zinc touch-ups when the elements are made of galvanized steel: 

.1 METAFLUX distributed by BPB Chemicals BVBA with 98.5% - 99% pure zinc (recommended). 

.2 Zinga distributed by GALVANISATION  ZINGA with 96% ± 1% of zinc content. 

.3 Rust-Anode Primer distributed by Galvatech 2000 with more than 90% zinc. 

.4 "Galvicon" type product is not accepted. 

.5 The manufacturer of the selected product must have at least 700 m² of verifiable expertise in Québec. 

.6 Provide application protocol for approval and skilled labor.
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PART 3  EXECUTION 

3.1 GENERAL 

.1 Structural steel work: in accordance with CAN/CSA-S16. 

.2 Welding: in accordance with CSA W59. 

.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of steel structures and/or 
CSA W55.3 for resistance welding of structural components. 

3.2 MARKING 

.1 Mark materials in accordance with CAN/CSA G40.20/G40.21. Do not use die stamping. If steel is to be left in 
unpainted condition, place marking at locations not visible from exterior after erection 

.2 Match marking: shop mark bearing assemblies and splices for fit and match 

3.3 ERECTION 

.1 Erect structural steel, as indicated and in accordance with CAN/CSA-S16 and in accordance with reviewed 
erection drawings. 

.2 Field cutting or modifying of structural members must have prior approval of the Departmental representative. 

.3 If during assembly, adjustments were required to the structure, the manufacturer’s assembly engineer must 
provide a signed repair sketch and submit it for approval. Any repairs carried out before approval is at the 
Contractor’s risk. 

.4 Do not enlarge the hole on site with a torch. Do not bend steel with drift pins. When a joint requires an 
adjustment in the alignment of bolt holes, the erector must ream the diameter greater than all the holes of the 
same assembly. Replace the assembly bolts with larger diameter bolts. A repair sketch signed by the 
manufacturer's engineer must be submitted for approval 

.5 Provide sufficient assembly bracing cables. These cables may be removed after the final tightening of a 
sector, concrete casting or after the fastening of the metal bridging. 

.6 The editor shall provide, upon request, access for the inspectors and the Departmental Representative to 
workplaces and equipment, especially for areas difficult to access. 

.7 Clean with mechanical brush and touch up shop primer to bolts, rivets, welds and burned or scratched 
surfaces at completion of erection 

.8 Continuously seal members by continuous welds where indicated. Grind smooth. 

.9 All field bolted joints shall receive a controlled bolt tightening by the turn of nut method or equivalent method 
for approval. 

.10 All sliding bolted connections with slotted holes must be tightened by hand with double nuts. 

3.4 FIELD QUALITY CONTROL 

.1 Inspection and testing of [materials and workmanship] will be carried out by testing laboratory designated by 
Departmental representative. 
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.2 Work found to be incomplete or incorrect by the Departmental Representative shall be at the expense of the 
Metal Structural Contractor. 

.3 Provide safe access and working areas for testing on site, as required by testing agency and as authorized by 
Departmental representative. 

.4 Submit test reports to Departmental representative within two (2) weeks of completion of inspection. 

3.5 FIELD PAINTING 

.1 Touch up damaged surfaces and surfaces without shop coat with primer to SSPC-SP-6 except as specified 
otherwise. Apply in accordance with CAN/CGSB 85.10. 

.2 Touch-ups to the galvanisation on site must be made with a zinc-rich approved product. See section 2.5. 

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 – Documents and Samples to Submit. 

.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal 

.3 Section 05 12 23 – Structural Steel for Buildings 

.4 Section 05 31 00 – Steel Decking 

.5 Refer also to all related sections of other concerned disciplines. 

.6 The specialised contractor must obtain a copy of all documents related to his specialty, even if it seems 
irrelevant to him, otherwise it will be recognized that he accepts the terms and requirements of all sections of 
the specifications and other contractual documents. 

1.2 REFERENCES 

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

.1 ASTM A36/A36M-05, Specification for Structural Steel. 

.2 ASTM A193/A193M-07, Specification for Alloy-Steel and Stainless Steel Bolting Materials for 
High-Temperature Service. 

.3 ASTM A307-07a, Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength. 

.4 ASTM A325-07, Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile 
Strength. 

.5 ASTM A325M-05, Specification for High-Strength Bolts for Structural Steel Joints Metric. 

.6 ASTM A490M-04, Specification for High-Strength Steel Bolts, Classes 10.9 and 10.9.3, for Structural 
Steel Joints (Metric 

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-1.40-97, Anticorrosive Structural Steel Alkyd Primer. 

.2 CAN/CGSB-1.105-M91, Quick Drying Primer. 

.3 CAN/CGSB-85.10-99, Protective Coatings for Metals. 

.4 CAN/CGSB-85.100-93, Painting. 

.3 Canadian Institute of Steel Construction (CISC)/Canadian Paint and Coatings Association (CPCA) (previously 
known as Canadian Paint Manufacturer's Association (CPMA) 

.1 CISC/AFPC 2-75, Quick-Drying, Primer for Use on Structural Steel. 

.2 CISC/AFPC 1-73a, Quick-Drying, One-Coat Paint for Use on Structural Steel. 

.4 Canadian Standards Association (CSA International) 

.1 CAN/CSA-G40.20/G40.21-04, General Requirements for Rolled or Welded Structural Quality 
Steel/Structural Quality Steel. 

.2 CAN/CSA-S16-09, Limit States Design of Steel Structures. 

.3 CAN/CSA-S136-07, North American Specification for the Design of Cold-Formed Steel Structural 
Members 
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.4 CSA-S136S-10, Supplement no 1 to the North American Specification for the Design of Cold-Formed 
Steel Structural Members. 

.5 CSA W47.1-09, Certification of Companies for Fusion Welding of Steel Structures. 

.6 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding. 

.7 CSA W55.3-08, Certification of Companies for Resistance Welding of Steel and Aluminum. 

.8 CSA W59-03(C2008), Welded Steel Construction (Metal Arc Welding). 

.5 Master Painters Institute 

.1 MPI-INT 5.1-98, Structural Steel and Metal Fabrications. 

.2 MPI-EXT 5.1-98, Structural Steel and Metal Fabrications 

.6 The Society for Protective Coatings (SSPC) 

.1 SSPC SP-6/NACE No. 3-00, Commercial Blast Cleaning 

.7 National Research Council Canada 

.1 National Building Code of Canada 2015 - CCBFC 

1.3 QUALITY ASSURANCE 

.1 Submit 4 copies of mill test reports at least four (4) weeks prior to fabrication of steel joists and accessories. 
Reports to show: 

.1 Chemical and physical properties; 

.2 Other details of steel to be incorporated into work; 

.3 Certification by qualified metallurgists confirming that tests conform to requirements of CSA 
G40.20/G40.21. 

.2 Supply affidavit prepared by fabricator of structural steel joists stating that materials and products used in 
fabrication conform to this specification. 

1.4 DESIGN OF STEEL JOISTS AND BRIDGING 

.1 Design steel joists and bridging to carry loads indicated in joist schedule shown on drawings in accordance 
with CAN/CSA-S16 and CSA-S136. 

.2 Design joists and anchorages for uplift forces as indicated. 

.3 Ensure joists are manufactured to consider load effects due to fabrication, erection and handling. 

.4 Design joists to safely transfer the horizontal shear of diaphragms to the foundation without discontinuity. 

.5 Limit roof joist deflection due to specified live load to 1/360 of span  

.6 Submit 1 copie of calculations and joist design drawings for typical joists for DCC representative’s review at 
least four (4) weeks prior to fabrication and/or delivery. 

.7 Unless otherwise specified on drawings, camber must be equal to the dead load deflection. 

.8 Except where indicated on the drawings, it is never allowed to pierce joist top and bottom cord. 

.9 Any connection to a joist must be made to a panel point. 

.10 Before designing joists, the open-web steel joist contractor must be sure that there will be no interference 
between the joist and bridging structural members and the elements of other disciplines. This coordination 
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must be done from the beginning of construction mandate to not produce delays or additional fees. The costs 
of this coordination must be totally assumed by the General contractor and/or his sub-contractors. 

1.5 SHOP DRAWINGS 

.1 Submit shop details and erection drawings in accordance with Section 01 33 00 – Documents and Samples to 
Submit. 

.2 Submit drawings stamped and signed by qualified professional engineer(s) registered in the province of 
Quebec, Canada. 

.3 Indicate on erection drawings, relevant details such as joist marks, depth, spacing, bridging lines, bearing, 
anchorage and details. 

.4 Provide particulars, on shop drawings, relative to joist geometry, framed openings, splicing details, bearing 
and anchorage. Include member size, properties, specified and factored member loads, and stresses under 
various loadings, deflection and camber. 

1.6 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Section 01 74 21 – Construction/Demolition Waste 
Management and Disposal. 

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities. 

.3 Collect and separate for disposal paper, plastic, polystyrene and corrugated cardboard packaging material in 
appropriate on-site containers for recycling in accordance with Waste Management Plan. 

.4 Divert unused metal materials from landfill to metal recycling facility approved by DCC representative. 

.5 Dispose of unused paint material at official hazardous material collections site approved by DCC 
representative. 

.6 Do not dispose of unused paint material into sewer system, into streams, lakes, onto ground or in other 
locations where it will pose health or environmental hazard. 

1.7 MINISTERIAL REPRESENTATIVE AUTHORIZATION OR APPROVAL 

.1 When required in accordance with the requirements of this specification section, the Ministerial representative 
authorization or approval will be considered to have been obtained only if it has been indicated in writing or 
recorded in the minutes  of a site meeting at which Ministerial representative attended and ratified by all 
people present. 

1.8 COMPLETE WORKS 

.1 Drawings and specifications of structural, mechanical, electrical, civil engineering and architecture must be 
considered as a whole in order to complete the construction entirely. They must be read together and 
integrally with each other to take into account all the implications, impacts and consequences that other 
specialties could have on the steel joist framing and bridging structure system and vice versa. 

.2 These implications, impacts and consequences must be taken into consideration by the general contractor 
and the sub contactors in the cost evaluation of the design, fabrication and erection of the steel joist framing 
and bridging structure system. In addition to the requirements specified in the contract documents, these 
implications, impacts and consequences include all the elements which are not specifically identified in the 
drawings and specifications, such as localised demolition works, piercing works, connecting works, finishing 
works, etc, but are professionally expected as required in order to execute an obtain complete work,  
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.3 If elements related to a  discipline are included in another discipline, but not indicated in the discipline 
concerned, the general contractor must evaluate and include these elements cost in his bid. 

1.9 ACCEPTABLE MATERIALS OR PRODUCT 

.1 Where materials or products are prescribed by trade-mark, refer to the "Instructions to bidders" for instructions 
on approving materials or substitute products. 

PART 2 PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

.1 Open web steel joists. 

.2 Structural steel: compliant to CSA-G40.20/G40.21 and CSA-S136. 

.3 Welding materials: compliant to CSA-W59. 

.4 Hot-dipped galvanising: conform to ASTM A123 

.5 Studs: According to CSA W59 Ann. H and to CSA W59S1. 

2.2 FABRICATION 

.1 Fabricate steel joists and accessories as indicated in accordance with CAN/CSA-S16 and CSA-S136 and in 
accordance with reviewed shop drawings. 

.2 Weld in accordance with CSA-W59 and supplement CSA-W59S1. 

.3 Provide top and bottom chord extensions where indicated. 

.4 Provide diagonal and horizontal bridging and anchorages as indicated. 

.5 Install shear studs in accordance with CSA-W59 and supplement CSA-W59S1. 

.6 Provide and install all rows of bridging required for all open web steel joist type indicated on drawings and all 
the connectors required for all open web steel joists 

.7 The depth of the seats of the open web steel joist according to the indication given on drawings. 

.8 Top chords must be at least 6,4mm thick when the deck is fixed with nails. 

2.3 GALVANISATION 

.1 All joists, bridging and connections must be hot-dipped galvanised. 

.2 Steel and fabricated metal elements must be hot-dipped galvanized. The thickness of the zinc layer must 
conform to ASTM A123 Perform cleaning SSPC SP-6 before galvanizing. Touch-up with a zinc-rich paint in 
accordance with ASTM-A780 and ONGC CAN/CGSB-1.181. 

2.4 TOUCH-UPS 

.1 Touch-ups with a zinc-rich paint will be performed on galvanized surfaces that have been damaged during the 
assembly. 

.2 Products accepted for zinc touch-ups when the elements are made of galvanized steel: 

.1 METAFLUX distributed by BPB Chemicals BVBA with 98.5 % - 99 % pure zinc (recommended). 

.2 Zinga distributed by GALVANISATION ZINGA with 96 % ± 1 % of zinc content. 
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.3 Rust-Anode distributed by Galvatech 2000 with more than 90 % zinc. 

.4 "Galvicon" type product is not accepted. 

PART 3 EXECUTION 

3.1 GENERAL 

.1 Structural steel work: in accordance with CAN/CSA-S16 and CSA-S136. 

.2 Welding: in accordance with CSA-W59 and supplement CSA-W59S1. 

.3 Companies to be certified under Division 1 or 2.1 of CSA-W47.1 for fusion welding and/or CSA-W55.3 for 
resistance welding. 

.4 Provide certification that welded joints are qualified by Canadian Welding Bureau. 

3.2 FIELD QUALITY CONTROL 

.1 Inspection and testing of materials and workmanship will be carried out by testing laboratory designated by 
Ministerial representative. 

.2 Testing laboratory will inspect representative joists for integrity, accuracy of fabrication and soundness of 
welds. Testing laboratory will also monitor test loading of joists used by manufacturer to verify design and 
check representative field connections. The Ministerial representative will determine extent of and identify all 
inspections. 

.3 Submit test report to Ministerial representative, within 3 days after completion of inspection. 

.4 Owner will pay costs of tests. 

.5 Test shear studs in accordance with CSA-W59. 

3.3 ERECTION 

.1 Erect steel joists and bridging as indicated in accordance with CAN/CSA-S16 and in accordance with 
reviewed erection drawings. 

.2 Complete installation of all bridging and anchorages before placing construction loads on joists. 

.3 Field cutting or altering joists or bridging that are not shown on shop drawings: to approval of Ministerial 
representative. 

.4 Clean and touch up shop primer to bolts, welds, burned or scratched surfaces at completion of erection. 

END OF SECTION 
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PART 1  GENERAL 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 – Documents and Samples to Submit. 

.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal]. 

.3 Section 05 12 23 – Structural Steel for Buildings. 

1.2 REFERENCES 

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

.1 ASTM A653/A653M-10, Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated 
(Galvanealed) by the Hot-Dip Process. 

.2 ASTM A792/A792M-10, Specification for Steel Sheet, 55 % Aluminum-Zinc Alloy-Coated by the Hot-Dip 
Process. 

.3 ASTM A924/A924M-10a, Standard specification for General Requirement for Steel Sheet, Metallic-Coated 
by the Hot-Dip Process. 

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating. 

.3 Canadian Standards Association (CSA)/CSA International) 

.1 CSA C22.2 No. 79-1978(R1999), Cellular Metal and Cellular Concrete Floor Raceways and Fittings. 

.2 CAN/CSA-S16-09, Limit States Design of Steel Structures. 

.3 CAN/CSA-S136-07, Cold Formed Steel Structural Members. 

.4 CSA-S136S-10, Supplement No. 1 to Cold Formed Steel Structural Members. 

.5 CSA W47.1-09, Certification of Companies for Fusion Welding of Steel Structures. 

.6 CSA W55.3-08, Resistance Welding Qualification Code for Fabricators of Structural Members Used in 
Buildings. 

.7 CSA W59-03(C2008), Welded Steel Construction, (Metal Arc Welding). 

.4 Canadian Sheet Steel Building Institute (CSSBI) 

.1 ICTAB 10M-96, Standard for Steel Roof Deck. 

.2 ICTAB 12M-96, Standard for Composite Steel Deck. 

1.3 DESIGN REQUIREMENTS 

.1 Design steel deck using limit states design in accordance with CSA S136, CSSBI 10M and CSSBI 12M. 

.2 Steel deck and connections to steel framing to carry dead, live and other loads including lateral loads, diaphragm 
action, composite deck action, and uplift as indicated. 

.3 Deflection under specified live load not to exceed 1/300 of span. 

.4 Where vibration effects are to be controlled as indicated, dynamic characteristics of decking system to be 
designed to be in accordance with CAN/CSA-S16.1, Appendix 'G'. 
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.5 The depth and thickness of steel deck are specified on the drawings. 

.6 Steel deck must continuous on at least three supports in continuity on each supports. 

1.4 SHOP DRAWINGS 

.1 Submit shop drawings erection and shoring drawings in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Submit drawings stamped and signed by qualified professional engineer registered or licensed in Province of 
Quebec, Canada. 

.3 Submit design calculations if requested by Departmental representative. 

.4 Indicate deck plan, profile, dimensions, base steel thickness, metallic coating designation, connections to supports 
and spacings, projections, openings, reinforcement details and accessories 

.5 Indicate details of temporary shoring of steel deck, such as location, time and duration of placement and removal 
of shoring for concrete fill decks. 

1.5 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Section 01 74 21 – Construction/Demolition Waste 
Management and Disposal. 

.2 Divert unused metal from landfill to metal recycling facility approved by Departmental representative. 

.3 Dispose of unused paint material at official hazardous material collections site approved by Departmental 
representative. 

.4 Do not dispose of unused paint material into sewer system, into streams, lakes, onto ground or in other location 
where it will pose health or environmental hazard. 

.5 Dispose of unused caulking material at official hazardous material collections site approved by Departmental 
representative. 

PART 2  PRODUCTS 

2.1 MATERIALS 

.1 Zinc (Z) coated steel sheet: compliant  to ASTM A653/A653M structural quality Grade 230, with ZF75, coating, 
regular spangle, extra smooth surface, chemically treated for unpainted finish, for exterior surfaces exposed to 
weather, 0,76 mm minimum base steel thickness 

.2 Closures:  in accordance with manufacturer's recommendations. 

.3 Galvanize cover plates, cell closures and flashings: steel sheet with minimum base steel thickness of 0.76 mm. 
Metallic coating same as deck material. 

.4 Touch-up: zinc rich, ready mix, compliant to CAN/CGSB-1.181. 

.5 Shear studs:  compliant to CSA W59. 

2.2 TYPES OF DECKING 

.1 Steel roof deck: 0.76 mm minimum base steel thickness, 38 mm maximum deep profile, non-cellular, interlocking 
side laps.  
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PART 3  EXECUTION 

3.1 GENERAL 

.1 Steel decking work: in accordance with CAN/CSA-S136, ICTAB 10M and ICTAB 12M. 

.2 Welding: in accordance with CSA W59, except where specified otherwise. 

.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of steel and/or CSA W55.3 for 
resistance welding. 

3.2 ERECTION 

.1 Erect steel deck as indicated and in accordance with CSA S136, CSSBI 10M and CSSBI 12M and in accordance 
with reviewed erection drawings.. 

.2 Lap ends: to 50 mm minimum. 

.3 Weld and test stud shear connectors through steel deck to steel joists/beams below in accordance with CSA W59. 

.4 Immediately after deck is permanently secured in place, touch-up with a layer of zinc-rich coating, touch up 
metallic coated top surface with compatible primer where burned by welding. 

.5 Prior to concrete placement, steel deck to be free of soil, debris, standing water, loose mill scale and other foreign 
matter. 

.6 Temporary shoring, if required, to be designed to support construction loads, wet concrete and other construction 
equipment. Do not remove temporary shoring until concrete attains 75% of its specified 28 day compression 
strength. 

.7 Place and support reinforcing steel as indicated. 

3.3 CLOSURES 

.1 Install closures in accordance with approved details. 

3.4 OPENINGS AND AREAS OF CONCENTRATED LOADS 

.1 No reinforcement required for openings cut in deck which are smaller than 150 mm square. 

.2 Frame deck openings with any one dimension between 150 to 300 mm as recommended by manufacturer, except 
as otherwise indicated. 

.3 For deck openings with any one dimension greater than [300] mm and for areas of concentrated load, reinforce in 
accordance with structural framing details, except as otherwise indicated. 

3.5 CONNECTIONS 

.1 Install connectors as recommended by CSSBI as indicated. 

.2 Erect steel deck so as to ensure continuity of at least 3 spans. 

.3 The fasteners are power-driven fasteners manufactured from hardened carbon steel with an electroplated zinc 
coating complying with ASTM B 633- 07, SC 1, Type III. The fasteners are 0.937 inch (23.8 mm) long with a 
0.177-inch-diameter (4.5 mm) fully knurled tip and tapered shank fitted with two 0.590-inch-diameter (15 mm) 
steel cupped washers. The fasteners have a flattened head design to accept a stainless steel sealing cap. Fix 
steel deck on all supports including the beams, the joists, opening reinforcing supports and shear plots. 
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.4 The sidelap connectors shall be No. 12, single thread, self-drilling, threaded fasteners with 14 threads per inch. 
The sidelap connectors shall be manufactured from ASTM A510 Grade 1022 carbon steel with an electroplated 
zinc coating complying with ASTM F 1941 type III finish (5-7 microns thickness). The sidelap connectors shall 
have a minimum major thread diameter to drill point diameter ratio of 1.5:1. 

.5 The installers need to have a certification from the connector’s fabricant. 

.6 Connections penetration in compliance with the fabricant specifications. 

.7 Steel deck fixing patterns, screws and nails, are given on drawings. 

 

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED SECTIONS 

.1 Section 07 61 00 – Sheet Metal Roofing. 

1.2 REFERENCES 

.1 Canadian Standards Association (CSA International) 

.1 CSA B111-1974(R1998), Wire Nails, Spikes and Staples. 

.2 CAN/CSA-G164-M92(R1998), Hot Dip Galvanizing of Irregularly Shaped Articles. 

.3 CSA O121-M1978(R1998), Douglas Fir Plywood. 

.4 CAN/CSA-O141-91(R1999), Softwood Lumber. 

.5 CSA O151-M1978(R1998), Canadian Softwood Plywood. 

.6 CAN/CSA-O325.0-92(R1998), Construction Sheathing. 

.7 CAN/CSA O86.1-09 Engineering Design in Wood. 

 

.2 National Lumber Grades Authority (NLGA) 

.1 Standard Grading Rules for Canadian Lumber 2000. 

1.3 QUALITY ASSURANCE 

.1 Lumber identification: by grade stamp of an agency certified by Canadian Lumber Standards Accreditation 
Board. 

.2 Plywood identification: by grade mark in accordance with applicable CSA standards. 

.3 Plywood, OSB and wood based composite panel construction sheathing identification: by grademark in 
accordance with applicable CSA standards. 

1.4 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Section 01 74 21 – Construction/Demolition Waste 
Management And Disposal. 

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities. 

.3 Collect and separate for disposal paper, plastic, polystyrene or corrugated cardboard packaging material [in 
appropriate on-site bins] for recycling in accordance with Waste Management Plan. 

.4 Divert unused wood materials from landfill to recycling reuse or composting facility approved by Ministerial 
representative. 

.5 Do not dispose of preservative treated wood through incineration. 

.6 Do not dispose of preservative treated wood with materials destined for recycling or reuse. 

.7 Dispose of treated wood, end pieces, wood scraps and sawdust at sanitary landfill approved by Ministerial 
representative. 
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.8 Dispose of unused wood preservative material at official hazardous material collections site approved by 
Ministerial representative. 

.9 Do not dispose of unused preservative material into sewer system, into streams, lakes, onto ground or in other 
locations where they will pose health or environmental hazard. 

PART 2 PRODUCTS 

2.1 LUMBER MATERIAL 

.1 Lumber: unless specified otherwise, softwood of class S-P-F no1/no2, S4S. All parts must be stamped S-Dry 
(oven dried), moisture content 19 % or less in accordance with following standards: 

.1 CAN/CSA-O141. 

.2 NLGA Standard Grading Rules for Canadian Lumber. 

.2 Furring, blocking, nailing strips, grounds, rough bucks, cants, curbs, fascia backing and sleepers: 

.1 S2S is acceptable. 

.2 Board sizes: "Standard". 

.3 Dimension sizes: "Standard" light framing. 

.4 Post and timber sizes: "Standard". 

.3 All parts located outside or in contact with concrete must be of pressure treated wood and not incised in 
accordance with Quebec standard. All cut sections must be covered with treatment product. 

.4 Angles, channels and plate , CAN/CSA-G40.20/G40.21, grade 300W  

.5 Bolt connections: ASTM A-307. 

.6 Concrete anchor bar: Rebar in accordance to CAN/CSA-G30.18, grade 400W (fy=400 MPa) 

2.2 PANEL MATERIALS 

.1 Douglas fir plywood (DFP): to CSA O121, standard construction. 

.2 Canadian softwood plywood (CSP): to CSA O151, standard construction. 

2.3 ACCESSORIES 

.1 Nails, spikes and staples: to CSA B111. 

.2 Bolts: 12.5 mm diameter unless indicated otherwise, complete with nuts and washers. 

.3 Proprietary fasteners: toggle bolts, expansion shields and lag bolts, screws and lead or inorganic fibre plugs, 
explosive actuated fastening devices, recommended for purpose by manufacturer. 

.4 Manufactured fasteners shall be made of galvanized steel. 

2.4 FINISHES 

.1 Galvanizing: to CAN/CSA-G164, use galvanized fasteners for exterior work interior highly humid areas and 
pressure- preservative treated lumber. 
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2.5 WOOD PRESERVATIVE 

.1 Surface-applied wood preservative: copper napthenate water repellent preservative. 

PART 3 EXECUTION 

3.1 PREPARATION 

.1 Contractor shall provide all wood, metal parts required for its assembly, anchors into concrete and accessories 
needed for good execution of work. 

.2 Treat surfaces of material with wood preservative, before installation. 

.3 Apply preservative by dipping, or by brush to completely saturate and maintain wet film on surface for 
minimum 3 minute soak on lumber and one minute soak on plywood. 

.4 Re-treat surfaces exposed by cutting, trimming or boring with liberal brush application of preservative before 
installation. 

.5 Treat following material : 

.1 Wood cants, fascia backing, curbs, nailers, sleepers on roof deck not in direct contact with dampproof 
membranes or bituminous vapour barriers. 

.2 Wood sleepers supporting wood subflooring over concrete slabs in contact with ground or fill. 

3.2 INSTALLATION 

.1 Comply with requirements of NBC, supplemented by the following paragraphs. 

.2 Install the wood elements wood according to lines, levels and elevations indicated and space evenly. Make 
continuous items from the longest parts. 

.3 Nailing of sills must conform to the national building code of Canada 2010 (part 4). 

.4 Install furring and blocking as required to space-out and support casework, cabinets, wall and ceiling finishes, 
facings, fascia, soffit, siding and other work as required. 

.5 Align and plumb faces of furring and blocking to tolerance of 1:600. 

.6 Install rough bucks, nailers and linings to rough openings as required to provide backing for frames and other 
work. 

.7 Install wood cants, fascia backing, nailers, curbs and other wood supports as required and secure using 
galvanized steel fasteners. 

.8 Provide electrical equipment backboards for mounting electrical equipment as indicated. Use 19 mm thick 
plywood on 19 x 38 mm furring around perimeter and at maximum 300 mm intermediate 

.9 Install wood backing, dressed, tapered and recessed slightly below top surface of roof insulation for roof 
hopper. 

.10 Install sleepers as indicated. 

.11 Use caution when working with particle board. Use dust collectors and high quality respirator masks. 
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3.3 ERECTION 

.1 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity. 

.2 Countersink bolts where necessary to provide clearance for other work. 

3.4 CONNECTIONS 

.1 Brackets and other connections must be calculated by the contractor’s engineer specialized in wood 
framework. Assemblies will hold loads indicated on the drawings under the combination of CNB 2010. Submit 
for approval the connection plans. The shop drawings of connections must be signed and sealed by an oiq 
member engineer. 

.2 The details of the wood connections are shown on the drawings. They are typical arrangements. The 
manufacturer’s engineer must adapt to the various configurations met taking into account size, loads, angles, 
directions, and inclination of parts to assemble. 

.3 Assemblies must be composed of minimum 6.4 mm plates.   

.4 All metal parts required for assembly of wood (plates, bolts, washers, brackets, etc.) Are to be galvanized. 

.5 Lag-screws: pre-drill holes which consist of a pilot hole for the threaded part and a counter sink for the smooth 
part of the lag screw in accordance with standard CSA-O86.09. 

3.5 STUD WORK : 

.1 Studs must be in spruce, stud class except where otherwise indicated on the drawings. If other wood qualities 
are used, contractor must get a written approval from the engineering manager and change in spacing and 
dimensions. 

.2 Maintain one or more continuous chords to each stud where covering of bearing walls is not nailed over the 
full height on each stud. Girt spacing must not exceed 1200 mm. 

.3 Studs must be doubled on each side of openings and under lintels unless otherwise indicated on plans. 

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED REQUIREMENTS 

.1 Section 01 33 00 – Submittal Procedures 

.2 Section 04 05 10 – Common Work Results for Masonry 

.3 Division 6 – Wood Plastics and Composites 

.4 Division 8 – Openings 

1.2 SCOPE OF WORK 

.1 The work includes the provision of expertise, materials, labour, equipment and everything that is required for 
the manufacture and installation of prefabricated trusses wood such requested in the drawings and/or 
necessary for the full and satisfactory completion of all these works. 

.2 Also refer to the related sections and other disciplines for the exact scope of the work. 

1.3 REFERENCES 

.1 CSA International 

.1 Series CSA O80-F97 (C2002 Wood Preservation. 

.2 CAN/CSA-O86.1-09, Engineering Design in Wood. 

.3 CAN/CSA-O141-05, Softwood Lumber. 

.4 CSA S307-FM1980 (C2001 Load Test Procedure for Wood Roof Trusses for Houses and Small 
Buildings. 

.5 CSA S347-99 (R2004), Method of Test for Evaluation of Truss Plates Used in Lumber Joints. 

.6 CSA W47.1-F03, Certification of Companies for Fusion Welding of Steel. 

.2 Health Canada – Information system on Hazardous Materials (WHMIS) 

.1 Material Safety Data Sheets (MSDS). 

.3 National Lumber Grades Authority (NLGA) 

.1 Standard Grading Rules for Canadian Lumber [2010]. 

.4 National Research Council (NRC)/Institute for Research in Construction (IRC) – Canadian Construction 
Materials Centre (CCMC) 

.1 CCMC, Registry of Product Evaluations. 

.5 Truss Plate Institute of Canada (TPIC) 

.1 TPIC – 1996 (R2001), Truss Design Procedures and Specifications for Light Metal Plate Connected 
Wood Trusses (Limit States Design). 
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1.4 CALCULATION CRITERIA AND DESIGN REQUIREMENTS 

.1 Light wood trusses with metal connectors must be designed in accordance with the methods TPIC regarding 
chords, and conform to the calculation requirements CAN/CSA O86 for the webs. 

.2 Light trusses with metal connectors must be designed according to methods of the TPIC in terms of joints; 
they must meet the test requirements of CSA S347 standard and be included in the CCMC registry of product 
evaluations. 

.3 Calculate trusses, bridging, and bracing according to CAN/CSA O86.1 according to the loads indicated to 
drawings and point loads and uniform minimums stipulated in the comments of the National Building Code of 
Canada 

.4 Deformation caused by overload must not exceed 1/360 of the span in the case of ceilings suspended directly 
from the trusses. 

.5 Specify the camber of the trusses according to the indications. 

.6 At supports the crushing stresses shall not exceed the limitations permitted in the CAN/CSA-086.09. 

.7 Provide bracing lines according to the characteristics of the trusses and joists shown on the drawings and ties 
required for all the trusses. Install bracing so that the distance between a support and a brace or between two 
braces does not exceed 2.1 metres. 

.8 If necessary, the bracing must consist of cross bracing of 38 mm x 38 mm sections minimum or full section. 

.9 All parts cut or damaged by pipe passages must be doubled. 

1.5 QUALITY ASSURANCE 

.1 Qualifications 

.1 Fabricator for trusses to show evidence of quality control program such as provided by regional wood 
truss associations, or equivalent. 

.2 Fabricator for welded steel connections to be certified in accordance with CSA W47.1. 

.2 Health and Safety 

.1 Respect health and safety during construction according to the following documents and 
organisations: 

.1 Canadian Code of safety on construction sites. 

.2 CSA S350-M1980 

.3 Code de sécurité pour les travaux de construction  S-2.1 r.6 (current edition) au Québec. 

.4 Also comply with the National Building Code of Canada, Part 8 Safety Measures on Work 
sites. 

.5 All other municipal and provincial regulations. 

1.6 SHOP DRAWINGS, SAMPLES AND DATA SHEETS 

.1 Submit the documents, data sheets, shop drawings and samples in accordance with Section 01 33 00 – 
Submittal Procedures 

.2 Consult the table of shop drawings and data sheets in appendix 1 of the structural technical specifications.  

.3 Each submittal of assembly shop drawings showing the assembly details must carry a seal and signature of 
by professional engineer registered or licensed in Quebec. 
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.4 Each drawing must indicate special structural application and specification as according to local authorities 
having jurisdiction 

.5 Indicate TPIC Truss Design Procedure and CSA O86 Engineering Design in Wood and specific CCMC 
Product Registry number of the truss plates 

.6 Indicate species, sizes, and stress grades of lumber used as truss members. Show pitch, span, camber, 
configuration and spacing of trusses. Indicate connector types, thicknesses, sizes, locations and design value. 
Show bearing details. Indicate design load for members. 

.7 Submit stress diagram or print-out of computer design indicating design load for truss members. Indicate 
allowable load and stress increase. 

.8 Indicate arrangement of webs or other members to accommodate ducts and other specialties. 

.9 Show lifting points for handing and assembly. 

.10 Show location of lateral bracing for compression members. 

1.7 DELIVERY, STORAGE AND HANDLING 

.1 The trusses must be stored on site in accordance with the manufacturer's instructions. Provide and install 
necessary supports and bracing to prevent, among other things, the weakening, warping and the tipping of the 
trusses. 

1.8 AUTORISATION OR APPROVAL OF THE DEPARTMENTAL REPRESENTATIVE 

.1 Where required in accordance with the requirements of this section of the specification, the authorization or 
approval of the Departmental Representative shall not be deemed to have been obtained until it has been 
notified in writing or recorded in the minutes of meeting, ratified by all present, a site meeting which he 
attended. 

1.9 COMPLETED WORKS  

.1 The structural, mechanical, electrical, civil and architectural drawings and specifications are part of a whole in 
order to achieve the construction in full. They must be read together and integrally with each other to take 
account of all the implications thereof. 

.2 These implications include, in addition to the requirements in the contract documents, all demolition, piercing, 
connecting and finishing work that is not specifically identified, but which is required to execute complete 
works. 

.3 In the event of items related to discipline are included in another discipline, but failed to appear in the 
discipline concerned, the general contractor must still plan and include these elements in his bid. 

1.10 PAYMENT 

.1 All works of this section are paid as an overall lump sum according to the item(s) of the planned schedule(s) 
for this purpose. The price includes materials, equipment, fixtures and fittings and the labour for the 
implementation, verifications and any incidental expenses. It must cover the losses and damages resulting 
from the nature of the work, the fluctuation of prices and wages, business risk, strikes, delays not attributable 
to the client, restrictions relative to transportation, accidents and the action of the elements of nature. 
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PART 2 PRODUCTS 

2.1 MATERIALS 

.1 Lumber: Softwood category S-P-F no1/no2 or MSR classification, milled on 4 sides (S4S), and meet the 
following standards: 

.1 CAN/CSA-O141-05, Softwood Lumber 

.2 Standard Grading Rules for Canadian Lumber of the National Lumber Grades Authority (NLGA) 

.2 All parts must be stamped S-dry (oven dried) ,with a moisture content not exceeding 19 % at the time of 
manufacture of the trusses 

.3 Fastenings: to CAN/CSA O86. 

.4 All parts located outside or in contact with concrete must be of pressure treated wood and not incised in 
accordance with Quebec standards. All cut sections must be covered with treatment product. Cell bulding: 
wood trusses must be in treated wood. 

2.2 FABRICATION 

.1 Fabricate wood trusses in accordance with reviewed and approved shop drawings. 

.2 Cut elements of the trusses accurately to length, the angle and dimensions desired, to obtain tight joints 
during final assembly. 

.3 Assemble the elements in accordance with the theoretical layout, using jigs or staples. 

.4 Provide for design camber and roof slopes when positioning truss members. 

.5 Connect members using metal connector plates or galvanized metal gussets. 

2.3 SOURCE QUALITY CONTROL 

.1 Identify lumber by grade stamp of an agency certified by Canadian Lumber Standards Administration Board. 

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 ERECTION 

.1 Erect wood trusses [as indicated] [in accordance with [reviewed] [approved] shop drawings]. 

.2 Handling, installation, erection, bracing and lifting in accordance with manufacturers instructions. Use the 
indicated lifting points to lift and position the trusses into their final position 

.3 Make adequate provisions for handling and erection stresses. 

.4 Exercise care to prevent out-of-plane bending of trusses. 

.5 Install temporary horizontal and cross bracing to hold trusses plumb and in safe condition until permanent 
bracing and decking are installed. 
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.6 Install the final bracing before submitting trusses to the loads, in accordance with verified and approved shop 
drawings. 

.7 Do not cut or remove any truss material without approval of Departmental Representative. 

.8 It is forbidden to make any on-site repairs to the truss elements.  

.9 Remove chemical and other surface deposits on treated wood, in preparation for applied finishes. 

3.3 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services: 

.1 Have manufacturer of products supplied under this Section review work involved in handling, 
installation/application, protection and cleaning of its product(s), and submit written reports, in 
acceptable format, to verify compliance of work with Contract. 

.2 Manufacturer's field services: provide manufacturer's field services, consisting of product use 
recommendations and periodic site visits for inspection of product installation, in accordance with 
manufacturer's instructions. 

.3 Schedule site visits to review work at stages listed: 

.1 After delivery and storage of products, and when preparatory work on which work of this 
Section depends is complete, but before installation begins. 

.2 Upon completion of work, after cleaning is carried out. 

3.4 CLEANING 

.1 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment  

END OF SECTION 
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PART 1 GENERAL 

1.1 RELATED REQUIREMENTS 

.1 Section 33 31 13 – Public Sanitary Utility Sewerage Piping. 

.2 Section 33 31 13 – Sanitary Utility Sewerage Piping. 

.3 Section 33 41 00 – Storm Utility Drainage Piping. 

1.2 REFERENCES 

.1 Ministère du Développement durable, de l’Environnement et de la Lutte contre les changements 
climatiques 

.1 Statutes and Regulations of the Ministry 

.2 Bureau de normalisation du Québec   

.1 BNQ 1809-300/2004 (R2007): Construction Work - General Technical Specifications - Drinking 
Water and Sewer Lines. 

.3 Government of Quebec, Ministère des Transports 

.1 Normes, Tome VII: Matériaux (lastest version) 

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

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

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

.3 ASTM D422-63-2002, Standard Test Method for Particle-Size Analysis of Soils. 

.4 ASTM D698-00ae1, Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (12,400 ft-lbf/ft3) (600 kN-m/m3). 

.5 ASTM D1557-02e1, Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/ft3) (2,700 kN-m/m3). 

.6 ASTM D4318-05, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of 
Soils. 

1.3 DEFINITIONS 

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

.1 Rock : solid material in excess of 0.5 m³  and which cannot be removed by means of heavy duty 
mechanical excavating equipment with 0.95 m³ bucket. Frozen material not classified as rock. 

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

.2 Unclassified excavation: excavation of deposits of whatever character encountered in Work. 
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.3 Topsoil: 

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

.2 Material reasonably free from subsoil, clay lumps, brush, objectionable weeds, and other litter, 
and free from cobbles, stumps, roots, and other objectionable material larger than 25 mm in any 
dimension. 

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

.5 Borrow material: material obtained from locations outside area to be graded, and required for 
construction of fill areas or for other portions of Work. 

.6 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 D4318, and 
gradation within limits specified when tested to ASTM D422 and ASTM C136: Sieve sizes to 
CAN/CGSB-8.1 

.2 Table: 

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. 

.7 Unshrinkable fill: very weak mixture of cement, concrete aggregates and water that resists settlement 
when placed in utility trenches, and capable of being readily excavated. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS 

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

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

.1 Submit condition survey of existing conditions as described in EXISTING CONDITIONS article 
of this Section. 

.2 Submit for review by Departmental Representative proposed dewatering 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 written notice when bottom of excavation is reached. 

.5 Submit to Departmental Representative results, testing and inspections report as described in 
PART 3 of this Section. 
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.3 Preconstruction Submittals: 

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

.4 Samples: 

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

.2 Inform Departmental Representative at least four (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  

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

1.5 QUALITY ASSURANCE 

.1 Qualification Statement:  submit proof of insurance coverage for professional liability. 

.2 Submit design and supporting data at least 2 weeks prior to beginning Work. 

.3 Design and supporting data submitted to bear stamp and signature of qualified professional engineer 
registered or licensed in Quebec. 

.4 Keep design and supporting data on site. 

.5 Do not use soil material until written report of soil test results are reviewed and approved by 
Departmental Representative. 

.6 Health and Safety Requirements: 

.1 Do construction occupational health and safety. 

1.6 WASTE MANAGEMENT AND DISPOSAL 

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

.2 Divert excess aggregate materials from landfill to local recycling facility for reuse as directed by 
Departmental Representative. 

1.7 EXISTING CONDITIONS 

.1 Examine soil report  

.2 Buried services: 

.1 Before commencing work verify and 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. 
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.5 Prior to beginning excavation Work, establish location and state of use of buried utilities and 
structures and notify Departmental Representative.  

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

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

.8 Where utility lines or structures exist in area of excavation, obtain direction of Departmental 
Representative before removing.  

.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 buildings, trees and 
other plants, lawns, fencing, service poles, wires, rail tracks, pavement, survey bench marks 
and monuments which may be affected by Work. 

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

PART 2 PRODUCTS 

2.1 MATERIALS 

.1 Fill CG-14 : In accordance with CCDG 2101 and Ministère des Transports standards. 

.2 Fill MG-20 (type 1) : In accordance with CCDG 2101 and Ministère des Transports standards. 

.3 Fill MG-112 (type 2) : In accordance with CCDG 2101 and Ministère des Transports standards. 

.4 Type 3 fill: 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. 

.5 Borrow quarry pit run. 
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2.2 GRADATION OF MG-20, MG-112, CG-14 FILL MATERIALS 

.1 As follows : 

 

 Sieve Sizes (mm) 

% passant  
(according to MTQ-2010) 

CG-14 MG-20 MG-112 

Characteristics 6 5 3 

112 mm none none 100 

31,5 mm none 100 none 

20 mm 100 90 – 100 none 

14 mm none 68 – 93 none 

5 mm 35 – 100 35 – 60 12 – 100 

1,25 mm  none 15 – 38 none 

0,315 mm none 5 – 17 none 

0,160 mm none none none 

0,080 mm 0 – 10,0 2 – 7 0 - 10 

 
Notes :  - « none » (not used) means there are no requirements for sieve. 

- The characteristics could vary depending on the planned use. 

PART 3 EXECUTION 

3.1 SITE PREPARATION 

.1 Remove obstructions, ice and snow, from surfaces to be excavated within limits indicated. 

.2 Cut pavement or sidewalk neatly along limits of proposed excavation in order that surface may break 
evenly and cleanly. 

3.2 PREPARATION/PROTECTION 

.1 Protect existing features.  

.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 approval. 

.4 Protect natural and man-made features required to remain undisturbed. Unless otherwise indicated or 
located in an area to be occupied by new construction, protect existing trees from damage. 

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

.6 To prevent adverse effects from freezing, all footings subject to changes in outdoor temperature are 
covered with a minimum 2.1m layer of soil for heated buildings, and 2100 mm for non-heated works. 
That protection can be provided by thermal insulation, with 30 psi (207 kpa) compression resistance. 
Overlap sheet joints. 
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.7 Frost protection to all footings during construction must be equivalent to 1.8 m depth. Contractor shall 
provide and maintain this protection using a combination of soil, insulation and straw as required. 

3.3 STOCKPILING 

.1 Stockpile fill materials in areas designated by Departmental Representative. 

.1 Stockpile granular materials in manner to prevent segregation. 

.2 Protect fill materials from contamination. 

.3 Implement sufficient erosion and sediment control measures to prevent sediment release off 
construction boundaries and into water bodies. 

.4 No fill or borrow material can be placed outside construction boundaries. 

3.4 DEWATERING AND HEAVE PREVENTION 

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

.2 Provide for Departmental Representative's approval details of proposed dewatering  

.3 Protect open excavations against flooding and damage due to surface run-off. 

.4 Dispose of water in accordance with Section 01 35 43 – Environmental Procedures collection runoff 
areas and in manner not detrimental to public and private property, or portion of Work completed or 
under construction. 

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

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

3.5 EXCAVATION 

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

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

.3 Under each pavement or concrete structures, excavate existing fill, organic soil and wastes materials 
to a thickness varying between 0.85 m and 1.2 m from the present surface of the terrain. Otherwise, 
excavate down to silty clay or deconsolidated rock assimilated to a soil. The Contractor must refer to 
the geotechnical study and to the plans and specifications. 

.4 Remove concrete masonry paving walks demolished foundations and rubble and other obstructions 
encountered during excavation  

.5 Excavation must not interfere with bearing capacity of adjacent foundations. 

.6 Do not disturb soil within branch spread of trees or shrubs that are to remain. 

.1 If excavating through roots, excavate by hand and cut roots with sharp axe or saw. 

.7 Restrict vehicle operations directly adjacent to open trenches. 

.8 Eliminate surplus and unsuitable excavated material from site. 

.9 Do not obstruct flow of surface drainage or natural watercourses. 

.10 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic matter. 
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.11 Notify Departmental Representative when bottom of excavation is reached. 

.12 Obtain Departmental Representative approval of completed excavation. 

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

.14 As soon as the excavation is completed, the deconsolidated rock, like a soil, exposed must be 
protected as soon as possible by proceeding to fill. 

.15 Slopes of excavation must respect the prescription of CNESST 

3.6 BEDDING AND COVER OF UNDERGROUND SERVICES 

.1 Place and compact granular material for bedding and surround of underground services as indicated 
Section 33 31 13 – Public Sanitary Utility Sewerage Piping, 33 11 16 – Water Distribution Network, and 
33 41 00 – Storm Utility Drainage Piping. 

.2 Place bedding and surround material in unfrozen condition. 

3.7 ENVIRONMENTAL PROTECTION 

.1 Goal of protection measures is to control and contain sediments within site, protect slopes and 
stockpiles from erosion, promote natural infiltration of water and control run-off during and after Work. 

.2 Soil protection measures against aerial and hydraulic erosion 

.1 Cover Work site surfaces with stable material, such as sod, gravel or geotextile membrane. 

.2 Maintain at minimum reserves of loose material, such as sand, soil or gravel. Materials 
stockpiled over 2.0 m high should be protected from erosion by canvases or membranes. 

.3 During dry weather, water site for dust control. 

.3 Protection measures against release of sediment in drainage system or environment 

.1 Arrange sloping surfaces towards inside of Work site to avoid run-off water cleaning material 
towards outside of Work site. 

.2 Install geotextile membrane under sump grills impacted by Work site operations. 

.3 Arrange 20-56 mm clean stone treadways to help clean tires of Work site vehicles and 
machinery. 

.4 Arrange silt fences to protect areas surrounding Work site. 

.5 Water cleared from Work site should be pre-filtered. 

.6 As needed, clean surrounding roads using mechanical broom. 

.4 Maintenance activities 

.1 Inspect installations periodically and clean after each period of rain or snow. 

.2 Maintain entrances in good condition to prevent traces or sediment deposits on public roads. 
On treadways, depending on Work site conditions, add or replace 20-56 mm clean stone. 

.3 Clean sediment landed or left on public roads. 
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3.8 BACKFILLING 

.1 Do not proceed with backfilling operations until completion of following: 

.1 Departmental Representative has inspected and approved installations. 

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

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

.4 Removal of concrete formwork. 

.5 Removal of shoring and bracing; 

.6 Backfilling of voids with satisfactory soil material. 

.2 The cut of natural soil may be used as class “B” borrow material. See requirements of geotechnical 
report. 

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

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

.5 Place backfill material in uniform layers not exceeding 300 mm compacted thickness up to grades 
indicated. Compact each layer before placing succeeding layer. 

.6 Following mass excavation, backfill under pavement structures and concrete structures shall be made 
using MG-112 granular materials to be placed per layer of maximum 300 mm. The material shall be 
compacted to a minimum dry density of 90 % of the maximum Proctor modified under pavement 
structures and a minimum dry density of 95 % of the modified Proctor maximum value under the 
concrete structures. The Contractor must refer to the geotechnical report, drawings and specifications 

.7 Backfilling around installations: 

.1 Place bedding and surround material as specified elsewhere. 

.2 Allong the foundation walls the filling will be done with a fill material MG-112 set in layers not 
exceeding 300 mm thick densified to 95 % test modified proctor. 

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

.4 Place layers simultaneously on both sides of installed Work to equalize loading. Difference not 
to exceed 0.5 m. 

.5 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 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. 

.8 Slab on grade 

.1 After having excavated the existing fill, waste material, organic soil and other unclean soils of a 
thickness varying between 0.85 m and 1.2 m, place a geotextile over the silty clay. Then place 
the controlled fill composed of granular materials MG-112 by 300mm maximum layer, 
compacted to 95 % modified proctor density. Finishes with a 150 mm of MG-20 fill compacted 
to 95 % modified proctor density. In areas indicated on the drawings, place membranes and 
thermal insulation (see geotechnical report). 
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.9 Foundations: 

.1 The foundations must be supported on the deconsolidated rock by an intermediary of 150mm 
MG-20 caliber material, compacted @ 95% of the modified proctor. 

.10 Under the sidewalk and pavement: refer to geotechnical report and other sections 

3.9 RESTORATION 

.1 Upon completion of Work, remove waste materials and debris in accordance to Section 01 74 21 - 
Construction/Demolition Waste Management and Disposal, trim slopes, and correct defects as directed 
by Departmental Representative. 

.2 Replace topsoil as directed by Departmental Representative. 

.3 Reinstate pavements and sidewalks disturbed by excavation to thickness, structure and elevation 
which existed before excavation. 

.4 Clean and reinstate areas affected by Work as directed by Departmental Representative. 

.5 Protect newly graded areas from traffic and erosion and maintain free of trash or debris. 

3.10 FIELD QUALITY CONTROL 

.1 Where tests or inspections by testing laboratory reveal Work or materials not in accordance with 
Contract requirements, Contractor pays costs for additional tests as required by Departmental 
Representative to verify acceptability of corrected Work. The same rule applies for required tests to 
verify materials in place after correction. 

END OF SECTION 
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1 Introduction 

SNC-Lavalin’s professional services in Environment and Geoscience, previously known as 
Qualitas and now known as SNC-Lavalin GEM, has been asked by the department of Public 
Works and Government Services Canada (for the department of the Correctional Service 
Canada [CSC]) to make a geotechnical study and an environmental characterization for a firing 
range construction in Donnacona. 

The geotechnical investigation has been done according to the work proposal no 16-01144-rév1 
from August16th, 2016. 

The objective of the geotechnical study was to determine the nature and characteristics of the 
underground material and the conditions of the underground water at the proposed building and 
the related facilities. The results would allow us to determine the carrying capacity of the ground 
at the ultimate limit state and at the serviceability limit state and to determine the design for the 
parking lot pavement, the access road and a U-turn. 

This report contains the description of the work method used for the geotechnical investigation 
and the results presentation for the tests done on-site and in the laboratory. It also contains 
comments and geotechnical recommendations related to the planned works. 

The results and the conclusion of the environmental characterization are separately presented 
in the report no 2 of the same project. In addition, SNC-Lavalin is in charge of the engineering 
for this project. At the time of the study, the engineering for the whole project was in progress. It 
is also planned that SNC-Lavalin will provide the quality control of the material during the work. 

This report has been specifically and exclusively prepared for the department of Public Works 
and Government Services Canada and the consultants affiliated to the project. The conclusion 
and the recommendations identified are only valid for the conditions and the hypotheses 
described in the report. SNC-Lavalin will have to be informed of any changes regarding the 
location, the nature or the design of the project in order to evaluate the impact and, if necessary, 
change in a written document the conclusion and recommendations stated in this report. The 
scope of the report is detailed in the appendix 1. 
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2 Site Description 

According to the obtained information, the project is the construction of a firing range including a 
shelter, a bullet catcher, a training building, a parking lot, an access road, a U-turn and training 
cells. 

The building is located in 1537, route 138 in Donnacona, between the route 138 and the 
autoroute 40. It is accessible via le chemin du Pénitencier (approximately 1.5 km long). It is a 
maximum security prison. However, the works will take place outside the security perimeter. 
Figure 1 shows an overview of the site. 

Figure 1  Overview of the study site (from Google Map, Sept. 15th, 2016) 

 

 
A kick-off meeting and a site visit took place on June 13, 2016. 

The study site is currently used as a material and machine storage site. Many containers and 
sheds and a lot of material are noted on the site. The site surface is relatively flat, and a wooded 
area with mature trees is located on the edge of this area. According to the information 
disclosed at the kick-off meeting, a 1 m backfill is covering the whole site. 

The following figures (2–5) show an overview of the site. 
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Figure 2  Study Site (August 30, 2016) 

 
 

Figure 3  Study Site (August 30, 2016) 
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Figure 4  Study Site (August 30, 2016) 

 
 

Figure 5  Study Site (August 30, 2016) 
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3 Recognition Process  

3.1 Fieldwork 

The fieldwork consists of 3 drillings (F-1 to F-3) and 4 exploratory wells (PU-4 and PU-6 to 
PU-8). The exploratory drilling took place from August 30th to September 1, 2016, under the 
constant supervision of a geotechnical technician of SNC-Lavalin.  

The exploratory well PU-5, located on the planned access road to the firing range has been 
canceled because of buried underground pipes non-located before the fieldwork. 

Table 1 presents the exploratory drillings list and their levels and depths. 

Table 1  Information on the exploratory drillings 

Exploratory 
Drilling n° 

Date 

Level of the 
exploratory drilling 

surface               
(m) 

Level of the 
exploratory drilling 

bottom 

 (m) 

Exploratory drilling 
depth 

(m) 

F-1 2016-30-08 73,41 66,21 7,20 

F-2 2016-30-08 73,50 68,00 5,50 

F-3 2016-31-08 73,54 68,04 5,50 

PU-4 2016-01-09 73,08 70,78 2,30 

PU-6 2016-01-09 73,71 71,26 2,45 

PU-7 2016-01-09 73,53 71,33 2,20 

PU-8 2016-01-09 73,52 71,02 2,50 

Note 1: The levels are geodesics (see section 3.2). 
Note 2: The exploratory drilling PU-5 has been canceled during the fieldwork. 

 
The exploration drilling is presented at the appendix 2. 

The exploratory drillings has been made with a Diedrich (D-50) hydraulic drill mounted on 
rubber tracks and equipped with an automatic hammer. The drilling equipment was supplied by 
a subcontractor (Forage Comeau inc.) 

The progression of the exploratory drillings was mostly done by the rotation of an earth auger 
with an open center of an outside diameter 200 mm (8 inches). Only the F-2 exploratory drilling 
was partially done by a HW casing and a roller bit. 
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Between the exploratory drillings, soil samples have been collected using a standard slotted 
core drill of 610 mm long (B type) with an outside diameter of 51 mm. The N-value of the 
standard penetration test (STP) (ASTM D 1586) was simultaneously calculated. The N-value 
indicates the state of compactness of cohesionless soils. The samples of the upper part of the 
exploratory drillings have been made with an H type slotted core drill. This non-standard core 
drill is used to pick up a greater amount of soils than a standard B type slotted core drill. 
However, the H type can’t be used to calculate the N-value of the STP. 

Solid rock (other than unconsolidated rock) has been reached in the exploratory drillings F-1 to 
F-3 and has been drilled with a HQ type diamond double tube core drill in order to determine the 
rock quality designation (RQD) 

Observation wells have been constructed inside the exploratory drilling holes. They are made of 
PVC pipes with diameters of 51 mm. They are perforated at the bottom part and installed to 
intercept the surface of the water-table. The annulus was filled with silica sand up to about 0.50 
m above the perforated casing and then with a granular bentonite stopper to prevent the runoff 
water infiltration in the piezometer. An aluminum protective cover was put at the ground level at 
the F-1 and F-2 exploratory drillings whereas the PVC pipe is off-soil at F-3. The graphics for 
the piezometer are in the exploratory drilling reports in the appendix 2. 

Exploration wells have been made with a John Deere hydraulic shovel (50G). This equipment 
was supplied by Les Entreprises Paul Bertrand. 

3.2 Survey Work 

The installation of the exploratory drilling has been done by SNC-Lavalin according to the 
planned work location. The location plan 638589-1 of appendix 4 shows the exploratory drilling 
location. In addition, the MTM coordinates location (SCOPQC, NAD83, zone 7) is presented on 
this location plan and in the exploratory drilling reports in the appendix 2. The location has been 
determined by a GPS with a 3 m (x and y) precision. 

All levels indicated in this report are geodesic. The surface level at the exploratory drillings 
location has been determined by SNC-Lavalin’s employees with a surveying level. The bench 
mark used is a permanent one inlaid in the concrete base of a street light. The exploratory 
drillings location and the benchmark are shown in appendix 4 on the location plan. 

3.3 Laboratory Work 

All the soil samples collected have been carried to the SNC-Lavalin geotechnical laboratory, 
where they passed a detailed visual exam. The geotechnical analyses are summarized in 
table 2. 
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Table 2  Laboratory tests 

Soil samples tests Number 

Screening article-size analysis with a 5 mm screen and washing with a 
80 µm screen 3 

Natural water content 4 

Atterberg limits (3 points) 4 

 

The results of the soil sample tests are presented in figures 3.1 and 3.2 in the appendix 3, and 
when appropriate, in the specific column of the individual exploratory drilling reports in the 
appendix 2. 

All the soil and rock samples from F-1 to F-3, PU-4 and PU-6 to PU-8, will be kept in a storage 
unit of SNC-Lavalin for a 6-month period, starting at the release date of this report. After that, 
they will all be destroyed if no written request from the department of Public Works and 
Government Services Canada has been made.  
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4 Soil and Rock Description 

The detailed soil description for the F-1 to F-3, PU-4 and PU-6 to PU-8 exploratory drillings is 
presented in the individual exploratory drilling reports in the appendix 2. A summary of the 
stratigraphy is presented in table 3. 

Table 3  Stratigraphy Summary 

Exploratory drilling 
no 

Backfill Organic soil Silty clay 
Unconsolidated 
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Rock  
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F-1 73,41 0,90 72,51 0,10 72,41 0,40 72,01 1,65 70,36 4,15 

F-2 73,50 0,60 72,90 0,30 72,60 0,60 72,00 0,95 71,05 3,05 

F-3 73,54 0,75 72,79 0,10 72,69 0,95 71,74 0,50 71,24 3,20 

PU-4 73,08 1,00 - - - - 72,08 1,30 70,78 0 

PU-6 73,71 0,80 72,91 0,35 72,56 0,60 71,96 0,70 71,26 0 

PU-7 73,53 0,80 72,73 0,20 72,53 0,70 71,83 0,50 71,33 0 

PU-8 73,52 1,00 72,52 0,20 72,32 0,60 71,72 0,70 71,02 0 

Note 1: The levels are geodesics (see section 3.2). 
Note 2: «-» = Non-intercepted stratigraphic unit for the exploratory drilling depth. 

 

The description of those stratigraphic units is described below. 

4.1 Backfill  

Backfill has been found on the soil surface of every exploratory drilling. This backfill thickness 
varies from 0.60 to 1.00 m. Gravel sand to gravel and sand, silt to silty sand, a little gravel and 
silt is first reached at the ground surface for a thickness between 0.05 and 0.75 m depending on 
the location. At F-1 and PU-4, those materials are crushed stones. At PU-6 and PU-8, under 
those materials, there is usually a heterogeneous sand backfill composed of a variable amount 
of silt and gravel. Debris (masonry, concrete, plastic, metal) have also been observed in this 
layer at PU-6 and PU-8. Also, organic soil was found in those exploratory drillings. At F-1, under 
the crushed stones is sand, a bit of silt and to a bit of gravel on a 0.46 m thickness. After all, 
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under the thin layer of crushed stones at PU-4, a backfill, probably composed of silt with a bit of 
gravel, sand and clay, has been noted. It is important to note the indurated nature of those 
materials. 

All in all, 2 granulometric analyses have been done on representative crushed stone samples 
observed on the surface and in a sand backfill. The results are presented at figure 3.1 of 
appendix 3. The results indicate a gravel content between 2% and 52%, a sand content 
between 37% and 96%, and a particle of a diameter less than 0.08 mm content between 2% 
and 8%. 

4.2 Organic Soil 

At every exploratory drilling location, except at PU-4, there was, under the backfill already 
described, an organic soil layer which thickness varies between 0.10 m and 0.35 m. 

4.3 Silty Clay 

A silty clay deposit has been found under the organic soil layer at every exploratory drilling 
except at PU-4. The deposit thickness varies between 0.40 and 0.95 m depending on the 
location. 

The consistency and the natural water content of the silty clay have been determined in a 
laboratory on 3 representative samples. The results of those tests are presented in the 
exploratory drilling reports PU-6 to PU-8 in appendix 2, in the plasticity abacus with the figure 
3.2 in appendix 3 and in the following table. 

Table 4 Silty Clay Physical Characteristics 

Exploratory 
drilling 

n° 

Sample 
n° 

Depth at 
the top (m) 

Depth at 
the bottom 

(m) 

Water 
content 
w (%) 
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x 
P

l (
%
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PU-6 VR-4 1,15 1,75 26 37 22 15 0,3 CL 

PU-7 VR-4 1,00 1,70 29 38 19 19 0,5 CL 

PU-8 VR-4 1,20 1,80 27 36 22 14 0,4 CL 

 

According to the USCS regarding the fine-grained soils and based on the Casagrande’s 
plasticity abacus, this material is qualified as medium plastic silty clay. 

The natural water content of the 3 samples is below the liquid limit, meaning the liquid limit 
value is between 0.3 and 0.5 and indicates that it is a material not very sensitive to remodeling. 
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4.4 Rock  

The upper part of the basement rock is unconsolidated. It has been observed in all the 
exploratory drillings from a depth varying between 1.00 and 1.80 m. The thickness of this 
material was between 0.50 and 1.65 m. 

The solid rock (other than the one unconsolidated previously described) has been reached in all 
the exploratory drillings from a depth varying between 2.20 and 3.05 m, therefore, at levels of 
70.36 to 71.33 m. 

More specifically, the rock reached at F-1 to F-3 is composed of calcareous clay pelites and 
calcareous stoneware. An oriented stratification in relation to the core axis of 0 ° to 5 ° is usually 
noted. 

At F-1 to F-3, the rock has been cored for lengths between 3.05 and 4.15 m which made 
possible to determine the rock quality designation (RQD). Essentially, based on RQD values, 
the rock quality is from completely weathered rock to weathered rock on the surface and from 
moderately weathered rock to hard rock deeper in the soil. The RQD measured in areas with a 
prevalence of calcareous clay pelites are lower than the areas primarily composed of 
calcareous stoneware.   
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5 Underground Water 

The underground water level has been measured in the observation wells at the exploratory 
drillings F-1 to F-3. A low water infiltration has also been noted in the observation well PU-6. 
Table 5 shows the underground water level at those exploratory drillings.. 

Table 5  Underground water level measured by the exploratory drilling 

Exploratory drilling No Date Underground water depth 
(m) 

Corresponding level 
(m) 

F-1 
2016-06-09 3,05 70,36 

2016-13-09 3,13 70,28 

F-2 

2016-31-08 2,62 70,88 

2016-06-09 2,79 70,71 

2016-13-09 2,82 70,68 

F-3 
2016-06-09 2,53 71,01 

2016-13-09 2,96 70,58 

PU-4 2016-01-09 > 2,30 (not observed) < 70,78 

PU-6 2016-01-09 Low infiltration at 1,60 m 72,11 

PU-7 2016-01-09 > 2,20 (not observed) < 71,33 

PU-8 2016-01-09 > 2,50 (not observed) < 71,02 

Because of the soil properties, it’s possible that the underground water level is not stable. 

On June 13th, some water was accumulated in some places on the surface of the wooded area 
near F-3. 

Furthermore, at the beginning of the project, the department of Public Works and Government 
Services Canada had given us some previous studies conducted near the actual study site. For 
information purpose, the study conducted by WSP (previously known as GENIVAR) (report No 
121-14779-00 from May 2012) for the generic building (see figure 1) indicates an underground 
water level between 71.7 and 72.1 m at the 4 exploratory drillings then carried out at to the 
building and its parking lot. 

It is important to note that the underground water level may be higher or lower from a year to 
another depending on the season, weather conditions (heavy rainfall, melting snow, dry periods, 
etc.) and modifications to the environment (excavation, pumping, etc.). 
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6 Comments and Recommendations 

6.1 Project Description 

The project consists of the construction of a firing range on the ground of Donnacona 
Establishment. This project includes: 

› The construction of a firing range of 50 m long and 17 m wide. The area will be defined on 
the east and west sides by two reinforced concrete walls of 6 m high. There will be no roof. 
As we understood, the firing range will be accessible all year and heavy equipment will 
access the area in winter for the snow removal.  

 

› The firing range project includes a shelter (7.3 m x 15.0 m) at the northeastern tip. It will not 
be heated, but a space heater should be available for the user’s comfort. 

 

› A bullet collector shelter (8.2 m x 17.1 m) will be located at the southwestern tip which will 
not be heated either. 

 

› The construction of a training building (8.2 m x 11.4 m) with only one floor. This building will 
be heated. 

 

› The construction of training cells near the training building. This is not included in this study. 

 

› The construction of an access road and a parking lot, both paved. 

 

› A non-paved U-turn. 
 

At the time of the preparation and realization of the study, the building and other planned 
facilities design details are not finished. 

 

6.2 Stratigraphy Summary 

The soil stratigraphy at F-1 to F-3, PU-4 and PU-6 to PU-8 exploratory drillings can be 
summarized like this: 

› Heterogeneous cohesionless backfill (thickness between 0.60 and 1.00 m), debris and 
organic soils. 

› Organic soils (thickness between 0.10 and 0.35 m), reached from depths between 0.60 
and 1.00 m. 

› Silty Clay (thickness between 0.40 and 0.95 m), reached from depths between 0.85 and 
1.20 m. 
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› The unconsolidated rock (thickness between 0.50 and 1.65 m), reached from depths 
between 1.00 and 1.80 m. 

› Solid rock reached in all exploratory drillings from depths between 2.20 and 3.05 m. 
 
The underground water levels at F-1 to F-3 exploratory drillings on September 13, 2016, was 
between 2.82 and 3.13 m.  

6.3 Preliminary Works 

Preliminary works are required for the construction of travel lanes, parking lots and for the 
foundations.  

Those preliminary works must include, but not be limited to, the excavation of existing backfill, 
organic soils, debris and other contaminated soils, and the leveling. Also, they must include the 
removal and re-localization of the containers, shelters and other materials currently on the site. 
The stagnant water will have to be removed before the excavation work.  

6.4 Measures Against Freezing  

For the planned training building, which will be heated, all the peripheral foundation elements 
will have to be buried to a minimal depth of 1.80 m under the finished ground level in order to 
protect them from the freezing and unfreezing impacts. Furthermore, a measure against 
freezing corresponding to 2.10 m will have to be added to every non-heated building foundation 
(shelter, bullet collector and the 2 reinforced concrete walls of the firing range). A corresponding 
artificial protection can also be used. 

Those recommendations only apply to building foundations. Higher measures against freezing 
might be necessary for pipe installations (if needed). In this case, the BNQ 1809-300/R2007 
standard will have to be followed. 

In the case of construction work during a frost period, it will be the contractor’s responsibility to 
take the necessary precautions to protect the foundations of the frost penetration during the 
works. 

6.5 Seismic Response 

6.5.1 Site Category  

The site category depending on the seismic response is determined by the criteria in table 
4.1.8.4. A of section 4.1 in the 2010 edition of the National Building Code of Canada (NBC 
2010). 

The study site can be classified as a ‘’C“ type according to: 

› The criteria of table 4.1.8.4. A from the NBC 2010; 
› The stratigraphy identified at F-1 to F-3;  
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› The fact that the building foundations will be on unconsolidated rock. 

 
If the foundations are set at a higher level than the one of the unconsolidated rock, it is 
recommended to consider a ‘’D“ type soil for the construction. 

6.5.2 Liquefaction 

The buildings foundations should be on unconsolidated rock or on a structural backfill. Those 
soils are not considered prone to liquefaction. 

6.6 Foundations 

6.6.1 Generalities 

This section presents the relevant recommendations for the design of the planned building 
foundations. By taking into account of the stratigraphy reached in the exploratory drillings, 
conventional foundations composed of strip or individual footing could be used in this project. 

Les commentaires et recommandations qui suivent sont formulés selon le Code national du 
bâtiment du Canada 2010 (CNBC 2010) et selon la quatrième édition du Manuel canadien 
d’ingénierie des fondations (MCIF 2013). 

6.6.2 Preparation of the foundation beds 

6.6.2.1 Foundations on loose rock (depth of 1.80 to 2.10 m) 

It is recommended to set up the foundation beds of the new buildings, and the one of the 
reinforced concrete walls of the firing range, on or in unconsolidated rock. For this purpose, the 
level of the foundation beds could be from 1.80 to 2.10 m depth from the current ground surface 
in order to correspond to the needed measures against freezing. 

The foundation soils will have to be dried, free of organic soils, debris, uncontrolled backfills and 
frozen soils. It is recommended to eliminate or minimize the circulation of heavy equipment on 
the foundation beds. 

The contractor will have to take the needed measures to keep the foundations bed surfaces in 
an undisturbed state. Any disturbed. Saturated or unstable soil on the foundation bed surfaces 
will have to be excavated until the natural and undisturbed soil, and will have to be replaced by 
a controlled backfill put as described below. 

If needed, the difference between the bottom part of the excavation and level planned for the 
foundation basis will have to be filled with controlled backfill composed of 112 gm or 20 gm 
granular materials put in layers of maximum 300 mm thick and compacted at 95% of the 
modified Proctor. As shown in figure 6 below, the width of the controlled backfill base should be 
at least equal to the width of the footing pressed on this controlled backfill and the height of it. 
The footing will have to be centered in relation to the controlled backfill. 
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Figure 6  Drawing of the controlled backfill dimensions 

 

The unconsolidated rock can be sensitive to water, air and humidity alterations. An extended 
exposure is not recommended. As soon as the excavating limits are reached, it is 
recommended that the unconsolidated rock exposed surfaces should be protected as soon as 
possible.  

It is recommended to put a 20 gm crushed stone layer with a minimal thickness of 150 mm 
directly under the foundations. This layer will be compacted to 95% of the modified Proctor. It is 
possible to replace it with 100 mm thick lean concrete layer. 

The fill material used will have to be non-reactive, meaning it is free of potentially blowing 
minerals such as pyrite. Also, those materials will have to be certified ‘’matériaux DB“ according 
to the BNQ 2560-510 standards. 

The bottom of the excavation will have to be verified by a geotechnical specialized engineer or 
by its representative before the setup of borrow materials (crushed stones, 112 gm, etc.) and 
the foundation concreting. This will ensure that the foundation bed corresponds to the 
recommendations of this study. This will also be used to determine the soil natures, and the 
foundation bed quality in order to determine any unobservable particularities from the 
geotechnical investigation. 

6.6.2.2 Foundations at a Higher Level 

If the designer wants to put the foundations higher than 1.80 to 2.10 m depth, using a thermal 
insulation to protect it from the freezing and unfreezing impacts, the foundations have to sit on a 
deposit of silty clay or a controlled backfill. 

Ground surface 
 

     h 

   Uncontrolled backfill 
 

   Natural ground 
 

B:  Foundation width 
h:  Backfill height under the foundation  

Excavation slope  
See section 6.12 of the 
report 
 

B 

h/2 

Controlled backfill (112 gm or 20 gm) 
compacted to at least 95 % of the 
modified Proctor, in layers of a 
maximum thickness of 300 mm. 

B h/2 
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According to the exploratory drillings, the silty clay is present at depths between 0.85 m and 
1.20 m in relation to the current ground surface. This option involves the excavation of existing 
backfills, debris and organic soils up to those depths.  

If the foundation bed is on silty clay, it is recommended having a lean concrete layer of 100 m 
thick or to have an appropriate geotextile between the foundation bed and the granular cushion. 

All the precautions will have to be taken to minimize the disturbance of the materials in place 
including the use of a smooth bucket for the excavating of the last 600 mm before reaching the 
limits of the excavation. 

The works will have to be done during dry weather and in addition to minimizing the vibrations 
and avoiding the movement of equipment on the clay surface. As soon as the limits of 
excavation are reached, it is recommended that the surfaces exposed to clay deposits be 
protected from surface erosion as soon as possible. 

All the recommendations of the sections above are also effective.  

6.6.3 Bearing capacity at the ultimate limit state (ULS) 

For the calculation of the bearing capacity at the ultimate limit state (ULS), the designer will 
have to use the Terzaghi’s equation, as mentioned in the section 10.2.1 of chapter 10 of the 
CFEM 2013, and according to the indications of section 10.2.2 related to drained conditions of a 
pulverulent soil deposit or for non-drained conditions of a cohesive deposit, depending on the 
level of the footings.  
 

 
 

Where: 
 

qu : Bearing capacity at the ultimate limit state (kPa) 

c : cohesion of soil under the foundation (kPa) 

Nc, Nq, Nγ : Bearing capacity factors, depending on soil friction angle, φ’ 

Sc, Sq, Sγ : shape factors and the depth factors of the foundation, inclined load factors, the 
gradient of the supporting surface, the gradient of the ground surface (See CFEM 
2013, chapter 10) 

qs : maxiumum gross pressure wich the soil can carry safely without shear failure(kPa) 
= 20, 36 and 42 kPa for embedments of 1.0; 1.8 and 2.1 m. 

γ : unit weight (g’) of the supporting soil (kN/m³) 

B : width of footing largeur at the base according to the  vertical loads(m) 

The values presented in table 6 can be used in this equation. 
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Table 6 Geotechnical parameters for the calculation of the bearing capacity at the ULS of the foundations 

Soil type c (kPa) 
ou su 

φ’(°) ou  
φu 

Nc Nq Nγ γtotal (kN/m3) γ’ (kN/m3) 

Controlled backfill 

(112 gm or 20 gm) 
0 32 35 23 22 21,0 11,2 

Silty clay 

(hard consistency) 
75 0 5,14 1 0 19,5 9,7 

Unconsolidated rock  0 33 39 26 27 22,0 12,2 

The mechanical properties of the unconsolidated rock are difficult to evaluate due to its nature 
and state (heterogeneity, structure, friability, etc.). 

As mentioned in table K-1 of the NBC 2010, a resistance factor (Φ) equal to 0.5 will have to be 
used with the bearing capacity at the ultimate limit state (qu) obtained with the equation 10.1 of 
the CFEM 2013 to obtain an adjusted geotechnical resistance.  

The modification factors of table 10.2 from the CFEM will have to be used if needed to take into 
account:  

› The shape of the foundations. 

› The inclined loads. 

› The installation depth. 

› The inclination of the surface and the foundation (if applicable). 

6.6.4 Bearing Capacity at the Serviceability limit state (SLS) 

The recommended values for the bearing capacity at the serviceability limit state (SLS) are 125 
kPa for a foundation sited on a clay deposit and 150 kPa for a foundation sited on a controlled 
backfill of at least 1 m thick. For a foundation on unconsolidated rock, the bearing capacity at 
the SLS to consider would be 500 kPa. Those values are only valid if the recommendations of 
section 6.6.2 are followed. Under the mentioned pressures, being the bearing capacity at SLS 
values, the total anticipated settlement will be lower than 25 mm. The bearing capacity at SLS is 
defined as the contact pressure under the foundation that can be transmitted to the soil, in 
addition to the current ground weight. Any additional backfill weight to the ground weight will 
have to be considered and subtracted from those bearing capacity values. 
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6.7 Backfilling of the Foundation Walls  

Outside the foundation walls, the backfilling will have to be done with a 112 gm non-frost-riven 
material compacted up to 90 % of the reference value obtain at the modified Proctor test. The 
backfill will have to be made of layers with a maximal thickness of 300 mm. 

More specifically, the materials used for the backfilling and the needed soil density will have to 
take into account, if applicable, the planned utilities (sidewalk, access, parking lots, etc.) and will 
have to be adjusted consequently. Appropriate transitions (3.0 H: 1.0 V or softer) will also have 
to be used for materials with a different frost potential. 

6.8 Slab-on-Ground  

According to the information obtained on the project, a slab-on-ground is planned for training the 
building and for the two shelters. The use of a conventional slab-on-ground (structurally 
separate from the structure) could be considered. Construction joints will have to be planned so 
that the loads of the structure will only be transmitted to the foundations, the slab-on-ground 
having to be independent of the building structure. 

For the installation of the slabs-on-ground, the materials of existing backfills, debris, organic 
soils and other contaminated soils will have to be excavated on their full-thickness up to the silty 
clay deposit as reached in the exploratory drillings F-1, F-2, F-3, and PU-6 to PU-8. If needed, 
the difference between the bottom of the excavation and the planned level for the slab base will 
have to be filled with a controlled backfill composed of 112 or 20 mg granular materials put in 
layers of 300 mm maximum and compacted up to 95 % of the modified Proctor, as described in 
section 6.6.2. 

The foundation soils will have to be stable and correctly drained. 

It is recommended planning, directly under the slab-on-ground, a support layer of 20 gm 
crushed stones compacted up to 95% of the modified Proctor. The thickness of it will have to be 
determined by the designer depending on the slab-on-ground thickness and the planned 
utilization, but, in all cases, will have to be of at least 150 mm. 

Since the shelters will not be heated, a thermal insulation well chosen and with the right 
dimensions will have to be put under those slabs. 

The fill material used will have to be non-reactive, meaning it is free of potentially blowing 
minerals such as pyrite. Also, those materials will have to be certified ‘’matériaux DB“ according 
to the BNQ 2560-510 standards. 

The bottom of the excavation will have to be verified by a geotechnical specialized engineer or 
by its representative as soon as the works begin. This will ensure that the foundation bed 
corresponds to the recommendations of this section. 
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6.9 Pavement Structure  

According to the information obtained, a parking lot, an access road and a U-turn is planned. 

At the moment of the report redaction, the parking lot and the access road are planned to be 
paved, but not the U-turn as shown in the drawing 638589-1 in appendix 4.  

6.9.1 Basic Data 

6.9.1.1 Support Soil Nature 

According to the results of the exploratory drillings, the access road, the parking lot and the 
U-turn pavement could be sat on two different infrastructure types if the pavement elevation is 
comparable to the one of the existing ground: 

› Silty clay: liquidity index between 0.3 and 0.5 and plastic index between 14 and 19 (with PI > 
12 and LI < 0.9). 

› Unconsolidated rock: soil available with a CL-ML type. 

 
In both cases, the soils for the new pavement must be considered frost-riven. The pavement 
structure will have to be thick enough to limit frost penetration in those soils in order to prevent 
frost heaves and asphalt pavement breakages. This minimal thickness will also take away from 
the soils the soil horizons which are less supporting during the thaw period. 

According to the Structures de chaussée du Tome II - Construction routière des normes pour 
Ouvrages routiers standard of the Ministère des Transports, de la Mobilité durable et de 
l'Électrification des transports (MTMDET), a local pavement build on a frost-riven infrastructure 
made of sandy silt (classified as ‘’CL-ML’’) and located in an area where the freezing index is 
about 1,200°C – day (as in Donnacona), should be constructed with at least 1,450 mm of non-
frost-riven materials. In the case of silty clay (with PI> 12 and LI <0.9), this minimal thickness is 
about 1,050 mm. A paved area composed with a smaller thickness could degrade faster after 
freezing and unfreezing cycles and due to frost heaves.  

Near the planned parking lot (F-1 to F-3 and PU-6 to PU-8) silky clay is reached from depths 
between 0.85 and 1.20 m. At the U-turn, the unconsolidated rock is reached at a 1.00 m depth. 

The underground water levels at F-1 to F-3, on September 13, 2016, was between 2.82 and 
3.13.  

6.9.1.2 Expected Traffic 

No information about traffic was given to us. For the access road and the parking lot, an annual 
average daily traffic (AADT) lower than 1,000 is planned. A 2 % truck is considered. Thus, for 
the dimensions, the hypothesis of a traffic design of a maximum of 100,000 ESAL (Equivalent 
Single Axle Load) has been considered. If the traffic is underestimated, SNC-Lavalin must be 
informed in order to review and validate the following recommendations.  
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6.9.2  Recommendations 

6.9.2.1 Site Preparation  

According to the deposit found on the site, it is recommended excavating the existing backfill, 
organic soil and the indurated soil nature up to the silty clay deposit or the unconsolidated rock 
in order to install the pavement structure presented on table 7. 

If the planned level for the infrastructures suggested is higher than the level reached after the 
excavation of the contaminated materials, the ground will be lifted until the level planned for the 
infrastructure with a structural backfill composed of 112 gm put in layers of 300 mm and 
compacted to a minimal dry density of 90% of the modified Proctor maximal value. 

In areas where the unconsolidated rock is reached at a shallow depth, it must completely be 
removed up to the pavement structure depth required or up to the reach of solid rock. Solid rock 
means rock that cannot be excavated with a high-performance hydraulic shovel. 

The infrastructure soils must be free of pebbles, blocs, existing backfills, organic soils, debris 
and indurated soils. The infrastructure surface must also be free of disturbed materials or of any 
deformation caused by heavy equipment. The pavement structure must never be put on frozen 
soils. 

Before the installation of the pavement, the infrastructure will have to be subjected to a bearing 
capacity test as described in the Cahier des charges et devis généraux (CCDG) of the 
MTMDET. All the soft and flexible areas detected on the infrastructure surface will have to be 
excavated and filled with material of the same nature as the properly thickened surrounding 
ground. Essentially, it is about having a stable and homogeneous base to construct the 
pavement structure.  

If the subgrade materials do not respect the filter criteria for an anti-contaminating layer 
depending on the infrastructure type, an appropriate geotextile membrane will have to be put.  

The infrastructure surface will have to be designed in order to help the soil drainage and to 
avoid water accumulation in the granular foundations. The excavation works must be done 
during a dry period since the materials can lose their bearing capacity if disturbed, especially in 
contact with water. 

6.9.2.2 Flexible Pavement Structure 

According to the information above, we recommend to use the pavement structures presented 
in table 7. They have been conceived with the tables 2.1-5 to 2.5-3 from the Structures de 
chaussée du Tome II – Construction routière des Normes pour Ouvrages routiers of the 
MTMDET. 
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Table 7  Proposition of Pavement Structures 

Pavement 
component Material 

Thickness (mm) 

Silty clay 
(with PI > 12 and LI < 0.9 

Unconsolidated rock 
(ML-CL) 

Road Surface 

Surface course ESG-10  
(asphalt PG 58-34) 

40 40 

Base course ESG-14  
(bitume PG 58-34) 

60 60 

Granular material 

Foundation 20 gm 200 200 

Subgrade 112 gm 750 1 150 

Total thickness (mm) 1 050 1 450 

 

Those two options do not ensure a complete protection against freezing; therefore frost heaves 
must be anticipated. 

In addition, has previously mentioned in this report, the exploratory drilling located on the level 
of the access road leading to the firing range parking lot has not been done due to buried 
underground pipes non-located before the fieldwork. Depending on the soil nature at the 
location of the access road after the excavation of the existing backfills, organic soils and other 
contaminated soils, one of these pavement structures may be used. It will need to be confirmed 
by a geotechnical engineer or its representative. Material samples and laboratory analyses 
might be necessary. 

For the U-turn, which will not be paved, the pavement structure may be composed of 100 mm of 
20b gm, 200 mm of 20 gm and 500 mm of 112 gm. The granular surface will have to be leveled 
periodically and a granular filling might be necessary after some years. The pavement cannot 
be covered, because a granular filling of about 650 mm might be required before the asphalt 
pavement can be done to reach thicknesses presented at table 7. This operation won’t be 
considered with the buildings and structures on the site. This solution will only be considered is 
the department of Public Services and Procurement Canada is absolutely sure that the site will 
never be paved. Otherwise, it is recommended using the thicknesses of the foundation and the 
subgrades indicated in table 7 and to replace the asphalt pavement with 100 mm of 20b gm, 
which could eventually be removed to put the asphalt. 
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6.9.2.3 General Conditions 

The granular materials will have to respect the NQ 2560-114 standard and be put in layers of 
maximum 300 mm. The use of recycled materials compliant with the NQ 2560-600 standard 
might be considered for the foundation and the subgrade. Recycled materials MR-1 or MR-2 
corresponding to a 20 gm granular material could be used for the foundation, while granular 
material MR-1, MR-2, MR-3, MR-4 or MR-5 corresponding to a 112 gm granular material could 
be used for the subgrade. 

The asphalt concrete must respect the requirement of the 4202 standard of the MTMDET. The 
pavement must respect the 4101 standard of the MTMDET. 

If required, the separation geotextile must respect the 13101 standard of the MTMDET. 

All materials must be installed with respect to the specifications of the Cahier des charges et 
devis généraux of the MTMDET. 

6.9.2.4 Transitions 

To rectify the complications due to soils and rock different behavior with the frost effects, an 
appropriate transition must be considered between the materials. 

For the excavation and refill of the existing infrastructure soils, a 3H: 1V or softer transition must 
be considered, while a 4H: 1V or softer transition for the soil-rock contact must be considered. 

6.10 Firing Range 

The construction of a firing range of 50 m long and 17 m wide is planned. As we understood, 
the Firing range will be accessible all year and heavy equipment will access the area in winter 
for the snow removal. The exposed surface of the firing range will be covered with crushed 
stones. 

At the firing range, it is recommended excavating the current soils composed of the existing 
backfill and organic soil up to the silty clay. Then, the ground would be raised with a structural 
backfill composed of 112 gm material and put by layers of 300 mm and compacted to a minimal 
dry density of 95 % of the modified Proctor maximal value. A surface layer of 100 mm 
composed of a 20b gm covering a 200 mm layer of 20 gm compacted to a minimal dry density 
of 95% of the modified Proctor maximal value could be appropriate. 

This option will not ensure a complete protection against freezing; therefore frost heaves must 
be anticipated. 

For the long-term maintenance, the granular surface will have to be periodically leveled and a 
granular refill might be necessary after some years. 

The rise of the field level in relation to its current level will have to be accepted by a 
geotechnical engineer first. 
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The infrastructure surface will have to be designed to help the soil drainage and to avoid water 
accumulation in the granular foundations. The excavation works must be done during a dry 
period since the materials can lose their bearing capacity if disturbed, especially in contact with 
water. 

All of the other recommendations of section 6.9 are valid for the firing range. 

6.11 Permanent Drainage 

The finished ground surfaces around the planned buildings will have to be designed in order to 
take the runoff water away from the site.  
 
Even if the buildings will not have a basement, it is recommended to put a drain along the 
foundations. It is also recommended to put a drain on each side of the walls of the firing range. 
 
The drain will be composed of a plastic pipe perforated on its upper half, covered with clean 
stones with a diameter of 20 mm. The drain—clean stone set will have to be surrounded by a 
non-woven geotextile. 
 
The upper part of the perforated plastic pipe must be placed at the level corresponding to the 
bottom of the superficial footing to lower the water table. The water will have to drain off towards 
an appropriate outfall. 
 
In addition, a sealing layer composed of not very permeable and compactible materials of more 
than 300 mm thick will also have to be put near the ground surface around the building. This 
sealing barrier, with a slope inclined towards the outside, must be put on the whole excavation 
area. This will prevent water from accumulating around the structures and will help its 
evacuation. 

6.12 Temporary Excavating 

The building foundations will be at a depth between 1.8 and 2.1 m, while an excavation between 
1.0 and 1.5 m will be necessary to put the pavement structures. An exceeding excavation will 
also be necessary for a support layer for the building foundations and to replace, if needed, 
contaminated materials such as existing backfill, debris and organic soils. 

According to the material nature reached at F-1 to F-3, PU-4 and PU-6 to PU-8, and as 
described in section 4 of this report, the soils needing to be excavated are mainly composed of 
existing backfills, organic soils, and natural deposits such as silty clay and unconsolidated rock.  

The excavation method will have to be adapted to access conditions, depths to reach and soils 
type. On an indicative basis, the excavation of backfills, natural deposits and unconsolidated 
rock may be done with a high-performance hydraulic shovel. In solid rock, the excavation must 
be done with particular equipment such as a pick hammer or explosives.  

It is recommended that the temporary excavation slopes needed for the foundations respect the 
latest requirements of the Safety Code for the construction industry (CNESST). 
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The excavation of saturated soils, under the underground water level, require less steeper 
slopes compared to those for an unsaturated soil. It is highly recommended avoiding excavation 
in a saturated area and to follow the recommendation of section 6.13 below. 

Since the work method that will be used is currently unknown and that it is considered as 
temporary excavations, the slope stability and the security of the workers and buildings is the 
contractor’s responsibility. 

The inclination of the excavation sloped must be softened if there is any instability signs. The 
excavation walls must be regularly inspected in order to see if any part of it may be detached 
and put the workers’ safety at risk. In addition, vehicles and heavy equipment circulation, 
material storage and stockpiling of excavated soils must be avoided near the excavation crest 
for a distance at least equal to the excavation depth with a minimum of 3 m distance. The filling 
of the excavation must be done in as soon as possible to avoid the slopes degradation. 

If there is not enough space for the excavation slopes to be compliant with the CNESST 
recommendations, a temporary land cofferdam may be considered. Since it is a temporary 
work, the contractor is responsible for its design. The excavation works must never affect the 
stability of existing structures. 

6.13 Temporary Drainage 

Due to the measurements of the underground water lever at the exploratory drillings, it is 
possible that the excavations have to be done above the underground water level. Otherwise, 
the contractor has to plan the required actions to lower the underground water level at the level 
of the silty clay level or at the unconsolidated or solid rock level. He also has to plan the needed 
time to backfill around the foundations. 

During the works, infiltration water and all precipitation and runoff water will have to be 
eliminated to keep the bottom of the excavation dry and avoid the formation of unstable and 
disturbed zones. It will be the contractor’s responsibility to plan the required actions to properly 
control water infiltration in the excavations in order to have dry conditions for the controlled 
backfill and the concreting work. 

6.14 Re-use of Excavated Materials 

It will be possible to re-use a small amount of the excavated materials as B type ‘’borrow 
material“. B-type soils will, however, have to fulfill the requirements below: 

› Water content to allow the material compacting to the required density; 

› Free of pebbles and blocks of a diameter above 200 mm, and of debris; 

› Free of putrescible organic material and frozen material; 

› Appropriate materials from an environmental perspective. 
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The re-use will not be considered for fine particles high content (diameter <80 µm), as those of 
the heterogeneous backfill reached in some places and described in section 4, as well as for the 
organic soil, clay deposit or unconsolidated rock. The silty clay could, eventually, be re-used for 
the flood coat as described in section 6.11.   

Finally, at some exploratory drillings, materials of the granular backfill contain less than 10% of 
fine particles. In conclusion regarding the re-use of those granular materials, they will have to be 
subjected to characterization analyses in the laboratory after being excavated and put in 
homogeneous stacks on the site. 

6.15 Soils and Contaminated Water Management 

If needed, the excavated and contaminated materials management or their off-site disposal and 
the pumping water management will have to be done according to the environmental acts and 
regulations in effect. See the environmental characterization study report by SNC-Lavalin 
(638589, report no 2). 

6.16 Quality Control 

It is recommended that the quality control of the materials (soils, concrete, asphalt concrete and 
roof) and their installation should be done by a materials engineering specialized firm. 
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SCOPE OF REPORT 
 

 
1. Use of report 
a. Use of report 
This report has been prepared, and the work mentioned herein was carried out by SNC-
Lavalin GEM Québec Inc. (SNC-Lavalin) exclusively for the client (the Client), to whom 
the report is addressed, and who took part in developing the scope of work and 
understands the limitations. The methodology, findings, recommendations and results 
cited in this report are based solely on the scope of work and are subject to the 
requirements of time and budget, as described in the offer of services and/or the contract 
under which this report was issued. Use of this report or any decision based on its 
content by third parties is the sole responsibility of the third parties. SNC-Lavalin is not 
responsible for any damage incurred by third parties due to the use of this report or of 
any decision based on its content. The findings, recommendations and results cited in 
this report (i) have been prepared in accordance with the skill level normally 
demonstrated by professionals operating in similar conditions in the sector, and (ii) are 
determined according to the best judgment of SNC-Lavalin, taking into account the 
information available at the time the report was prepared. The professional services 
provided to the Client and the findings, recommendations and results cited in this report 
are not subject to any guarantee, express or implied. The findings and results cited in this 
report are only valid on the date of the report and may be based in part on information 
provided by third parties. This report may require modifications in case of inaccurate 
information, discovery of new information or changes in project parameters. The results 
of this study are in no way a guarantee that the site in the study is free of contamination. 
This report must be considered as a whole and its parts or sections must not be taken out 
of context. If discrepancies were to appear between the draft and the final version of this 
report, the final version shall prevail. Nothing in this report is mentioned with the intention 
to provide or constitute legal advice. The content of this report is confidential and 
proprietary. It is prohibited for any person other than the Client to reproduce or distribute 
this report, to use or take a decision based on its content, in whole or in part, without the 
express written permission of the Client and SNC-Lavalin. 
b. Modifications to project  
The evidence, interpretations and recommendations contained in this report relate to the 
specific project as described in the report and do not apply to any other project or any 
other site. If the project is modified from a perspective of design, dimensioning, location 
or level, SNC-Lavalin must be consulted to confirm that the recommendations already 
given remain valid and enforceable. 
c. Number of soundings 
The recommendations in this report are intended only as a guide for the design engineer. 
The number of soundings to determine all subsurface conditions that may affect 
construction (costs, techniques, equipment, schedule) should normally be greater than 
that for the purpose of design. The number of sample sites and chemical analyzes as well 
as the sampling frequency and choice of parameters can influence the nature and extent 
of corrective actions as well as treatment or disposal technology and cost. Contractors 
bidding or subcontracting the work should rely on their own research and their own 
interpretations of the surveys' factual results to assess how underground conditions can 
affect their work and the cost of work. 
d. Interpretation of data, comments and recommendations 
Unless otherwise noted, data and results interpretation, comments and recommendations 
contained in this report are based, to the best of our knowledge, on environmental 
policies, criteria and regulations in force at the location of the project and on the 
production date of the report. If these policies, criteria and regulations are subject to 
change after submission of the report, SNC-Lavalin must be consulted to review the 
recommendations in the light of these changes. When no policy, criteria or regulation is 
available to allow for the interpretation of data and analytical results, comments or 
recommendations expressed by SNC-Lavalin are based on the best knowledge of the 
rules accepted in professional practice. The analyzes, comments and recommendations 
contained in this report are based on data and observations collected on the site, which 
come from sample work on the site. It is understood that only the data collected directly at 
the survey sites, sample sites and on the sample date are accurate and that any 
interpolation or extrapolation of these results to all or part of the site carries the risk of 
errors, which may themselves influence the nature and extent of the actions required on 
the site. 
2. Sounding reports and interpretation of subsurface conditions 
a. Soil and rock descriptions 
The soil and rock descriptions given in this report are from classification and identification 
methods commonly accepted and used in the practice of geotechnical engineering. The 
classification and identification of soil and rock involves judgment. SNC-Lavalin does not 
guarantee that the descriptions will be identical in all respects to those made by another 
geotechnician possessing the same knowledge of geotechnical rules, but ensures 
accuracy only to what is commonly used in geotechnical practice. 
b. Condition of soil and rock at sounding sites 
The sounding reports only provide subsurface conditions and only at sounding sites. The 
boundaries between different layers on sounding reports are often approximate, rather 
corresponding to the transition zones and therefore subject to interpretation. The 
precision of subsurface conditions depends on the sounding method, frequency and 
method of sampling and consistency of the terrain encountered. The spacing between 
surveys, the sampling frequency and the type of sounding also reflect budgetary 
considerations and timelines that are outside the control of SNC-Lavalin.   
c. Condition of soil and rock between sounding sites  
The soil and rock formations are variable over a considerably large area. Subsurface 
conditions between sounding sites are interpolated and may vary significantly from the 
conditions encountered at sounding sites. SNC-Lavalin can guarantee the results at the 
site where sounding are conducted. Any interpretation of the conditions presented 
between sounding sites carries risks. These interpretations can lead to the discovery of 
conditions that are different from those that were expected. SNC-Lavalin cannot be held 
responsible for the discovery of different soil and rock conditions from those described 
elsewhere than at the site where soundings are conducted. 

d. Groundwater levels 
The groundwater levels provided in this report only correspond to those observed at the 
site and on the date indicated in the report and depends on the type of piezometric 
installation used. These conditions may vary based on the season or due to 
construction work on the site or on adjacent sites. These variations are beyond the 
control of SNC-Lavalin. 
3. Contamination levels 
The contamination levels described in this report (if within the scope) correspond to 
those detected at the site and on the date indicated in the report. These levels can vary 
based on the season or due to activities on the study site or on adjacent sites. These 
variations are beyond our control. Contamination levels are determined from the results 
of chemical analyzes of a limited number of soil, surface water or groundwater samples. 
The nature and degree of contamination between sample site may vary greatly. The 
chemical composition of groundwater at each sample site is likely to change due to 
groundwater flow, surface recharge conditions, stress of the formation investigated (i.e. 
pump or injection wells near the site) and natural seasonal variability. The accuracy of 
groundwater contamination levels depends on the frequency and the number of 
analyzes. The list of parameters analyzed is based on our best knowledge of the history 
of the site and the contaminants likely to be found on the site and is also a reflection of 
budgetary considerations and timelines. The fact that a parameter has not been 
analyzed does not exclude its presence at a concentration above the background noise 
or the detection limit of this parameter. 
4. Study and work monitoring 
a. Final phase verification  
All design and construction details are not known at the time of issue of the report. It is 
therefore recommended that SNC-Lavalin's services be retained to provide light on the 
possible consequences of construction on the final work. 
b. Inspection during execution  
It is recommended that SNC-Lavalin's services be retained during construction to verify 
and confirm that groundwater conditions throughout the site do not differ from those 
given in the report and that the construction work will not have an adverse effect on the 
conditions of the site. 
5. Changing conditions 
The soil conditions described in this report are those observed during the study. Unless 
otherwise stated, these conditions are the basis for recommendations in the report. Soil 
conditions can be significantly affected by construction work (traffic, excavation, etc.) on 
the site or on adjacent sites. Excavation may expose the soil to changes due to 
humidity, drying or freezing. Unless otherwise indicated, the soil must be protected from 
these changes or rearrangements during construction. When conditions encountered at 
the site differ significantly from those provided in this report, due to the heterogeneous 
nature of the subsurface or due to construction work, it is the responsibility of the Client 
and the user of this report to notify SNC-Lavalin of changes and give SNC-Lavalin the 
opportunity to review the report's recommendations. Recognizing a change in ground 
conditions requires experience. It is therefore recommended that an experienced 
geotechnical engineer be dispatched to the site to see if conditions have changed 
significantly. 
6. Drainage 
Groundwater drainage is often required for both temporary and permanent project 
facilities. An incorrect drainage design or execution can have serious consequences. 
SNC-Lavalin cannot under any circumstance take responsibility for the effects of 
drainage unless SNC-Lavalin is specifically involved in the detailed design and 
monitoring of the drainage system's construction. 
7. Environmental characterization – Phase I  
This report was written after diligent research and evaluation of point data sources or 
information obtained from third parties that may present uncertainties, gaps or 
omissions. These sources of information are subject to change over time, for example, 
according to the progress of activities on the site and surrounding area. Phase I 
includes no testing, sampling or characterization analysis by a laboratory. Subject to 
exceptions, Phase I is based on the observation of visible and accessible components 
on the property and those nearby and could bring environmental harm to the quality of 
the land in the study. The property titles mentioned in this report are used to identify the 
former owners of the study site and cannot under any circumstance be considered as 
an official document for reproduction or other uses. Finally, any sketch, plan view or 
diagram appearing in the report or any statement specifying dimensions, capacities, 
quantities or distances are approximate and are included to help the reader visualize the 
property. 
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Notes 

Exploratory drillings F-1 à F-3, PU-4, PU-5 à PU-8 



EXPLANATORY NOTES 
BOREHOLE AND TEST PIT LOG 

(page 1 of 2) 

The object of the borehole and test pit log is to present field and laboratory data concerning soil, bedrock and groundwater 
conditions. The purpose of this note is to explain the terminology, symbols and abbreviations used on the log. 

1. DEPTH - ELEVATION

The depth and elevation of contacts between the various geological 
strata are given in relation to the ground surface at the borehole or test 
pit location.  Elevations refer to a datum as specified in the general 
heading of the log. 

2. SOIL DESCRIPTION

Soils are described according to their physical and geotechnical 
properties. 

Soil particle size classification is given below: 

IDENTIFICATION PARTICLE SIZE 
(mm) 

Clay < 0.002 
Silt 0.002 - 0.08 
Sand 0.08 - 5 
Gravel 5 - 80 
Cobble 80 - 300 
Boulder > 300 

The proportion of each soil constituent, as identified by the particle 
size range, is defined by the following descriptive terms: 

DESCRIPTION PARTICLE SIZE FRACTION 
       (%) 

Trace 1 - 10 
Some 10 - 20 
Adjective (ex.:  sandy silt, silty) 20 - 35 
And (ex.:  sand and gravel) > 35 

2.1 STATE OF COMPACTNESS OF COHESIONLESS SOILS 

The state of compactness of cohesionless soils is evaluated using the 
"N-value" obtained during the Standard Penetration Test (SPT). 

COMPACTNESS N-VALUE 
(blows / 300 mm) 

Very loose < 4 
Loose 4 - 10 
Compact 10 - 30 
Dense 30 - 50 
Very dense > 50 

2.2 CONSISTENCY AND PLASTICITY OF COHESIVE SOIL 

The consistency of cohesive soils is defined by the undrained 
shear strength.  The undrained shear strength of the intact clay 
(su) and remoulded clay (sr) is measured in situ or in the 
laboratory. 

CONSISTENCY UNDRAINED SHEAR STRENGTH, su 
  (kPa)  

Very soft 
Soft 
Fir m 
Stiff 
Very stiff 
Hard 

12 
25 
50 

100 

<
- 
- 
- 
- 
>

12 
25 
50 
100 
200 
200 

DEGREE OF PLASTICITY LIQUID LIMIT, WL (%) 

Low < 30 
Medium 30 - 50 
High > 50 

3. ROCK DESCRIPTION

Rock is described according to its geological origin, composition, 
structural characteristics and mechanical properties. 

The Rock Quality Designation (RQD) is determined according to 
the ASTM D 6032 Standard. 

CLASSIFICATION RQD VALUE 
(%) 

Very poor quality <   25 
Poor quality 25 -   50 
Fair quality 50 -   75 
Good quality 75 -   90 
Excellent quality 90 -   100 

JOINT 
SPACING CLASSIFICATION 

SPACING WIDTH 
(mm) 

Extremely close 0 -   60 
Close 60 -   200 
Moderately close 200 -   600 
Wide 600 -   2000 
Very wide >   2000 

STRENGTH UNCONFINED COMPRESSIVE 
STRENGTH, qu (MPa) 

Extremely weak <   1 
Very weak 1 -   5 
Weak 5 -   25 
Medium strong 25 -   50 
Strong 50 -   100 
Very strong 100 -   250 
Extremely strong >   250 

STRATIGRAPHY 
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EXPLANATORY NOTES 
BOREHOLE AND TEST PIT LOG 

(page 2 of 2) 

The column "Groundwater 
Level" gives the groundwater 
level measured in a stand 
pipe, piezometer, monitoring 
well or directly in the borehole 
or test pit.  The survey date is 
also indicated in this column. 
The sketch opposite illustrates 
the different symbols used. 

 

1. TYPE AND NUMBER

The column "Type and Number" corresponds to the sample number.  It 
includes 2 letters indicating the sample type followed by a sequence 
number.  The sample types are as follows: 

SS : Split spoon RC : Rock core 
LS : Large diameter sampler GS : Grab sample 
TW : Thin wall tube AS : Auger sample 
TU : Geoprobe™ sampling tube 

2. CONDITION

The depth, strength and condition of each sample is given in this 
column.  The following symbols indicate the condition of the sample: 

3. RECOVERY

Sample recovery corresponds to the recovered length of the sample in 
relation to the length of penetration of the sampler, expressed in 
percentage. The sample length is equal to the distance from the top of 
the sampler to the cutting edge whether or not the lower part of the 
sample is lost. 

In situ and laboratory test results are indicated in the column 
"In Situ and Laboratory Tests" at the corresponding depth. 

The following list of abbreviations identifies these tests. 
 

A Absorption, L/min-m (Packer Test in rock) 

CA Chemical analysis 

C Consolidation test 

Cc Curvature coefficient  

CU Uniformity coefficient 

su Intact undrained shear strength, measured with the field 
vane, kPa 

sur Remoulded undrained shear strength, measured with the 
field vane, kPa 

suc Intact undrained shear strength, measured with the Swedish 
fall-cone, kPa 

surc Remoulded undrained shear strength, measured with the 
Swedish fall-cone, kPa 

sup Intact undrained shear strength, measured with the portable 
vane apparatus, kPa 

srp Remoulded undrained shear strength, measured with the 
portable vane apparatus, kPa 

Dr Relative density 

EM Pressuremeter modulus, kPa or MPa 

G Particle size distribution by sieve and washing 

IL Liquidity index 

Ip Plasticity index, % 

kc Coefficient of permeability (hydraulic conductivity), 
measured in situ, m/s 

kL Coefficient of permeability (hydraulic conductivity), 
measured in the laboratory, m/s 

Ndc Dynamic cone penetrometer blow count (DCPT) 

N Standard penetration test (SPT) index 

P80 Sieve analysis by washing on the 80 µm sieve 

PL Pressuremeter limit pressure, kPa 

Pr Proctor Test 

γ Unit weight, kN/m3 

γ’ 
 

Effective unit weight, kN/m3 

qu Unconfined compressive strength of rock, MPa 

R Split spoon penetration refusal 

S Particle size distribution by hydrometer testing 

St Sensitivity (su/sr) 

CPV Corrosivity point value 

w Water content, % 

wL Liquid limit, % 

wp Plastic limit, % 

GROUNDWATER LEVEL 

SAMPLES 

IN SITU AND LABORATORY TESTS 

ABBREVIATIONS 

 Remoulded   Lost  Intact Symbol used for 
core sampling 

Fill 
Tube 

 Plug 
Groundwater level

 Sand 
  Piezometer 
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Fill: sand, some gravel and silt.
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SAMPLES

Page 1  of 1

Track-mounted hydraulic drill rig, Diedrich D-50 equiped with an automatic SPT hammer.

COORDINATES :

DATE :

213482 5172784

BOREHOLE : F-3

MTM  7  NAD83
E : N :

CLIENT

PROJECT

LOCATION

FILE

: Public Works and Government Services Canada 

: Construction of a Firing Range 

: Donnacona Establishment, 1537, route 138, Donnacona (Québec) 

: 638589

2016-08-31
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Organic soil.

Silty clay. Medium plasticity (CL).
Deemed stiff.
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Bedrock: alternation between a limestone
clay and a calcareous sandstone.
Stratification from 0 to 5 ° to core axis.
Rock quality: very poor to poor.

End of borehole
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Rotation of hollow-stem auger down to 1.80 m. Cased wash boring (HW) from 1.80 to 2.44 m and coring (HQ).
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DRILLING METHOD :
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c

SAMPLES

Page 1  of 1

Track-mounted hydraulic drill rig, Diedrich D-50 equiped with an automatic SPT hammer.

COORDINATES :

DATE :

213456 5172735

BOREHOLE : F-2

MTM  7  NAD83
E : N :

CLIENT

PROJECT

LOCATION

FILE

: Public Works and Government Services Canada 

: Construction of a Firing Range 

: Donnacona Establishment, 1537, route 138, Donnacona (Québec) 

: 638589

2016-08-30



0

1

2

3

4

5

6

7

8

0

1

2

3

4

5

6

7

8

0.00

0.15

0.61

0.90
1.00

1.40

3.05

7.20

D
E

P
T

H
 (

m
)

73.41

73.26

72.80

72.51
72.41

72.01

70.36

66.21

E
L

E
V

A
T

IO
N

 (
m

)
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silt).
Fill: sand, some silt, trace to some gravel.

Fill: sand, some silt to silty.

Organic soil.
Silty clay. Medium plasticity (CL).
Deemed stiff.
Fragmented and weathered bedrock
(soil-like behavior).

Bedrock: alternation between a limestone
clay and a calcareous sandstone.
Stratification from 0 to 5° to core axis.
Rock quality: very poor becoming
average at 3.66 m.

End of borehole
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Track-mounted hydraulic drill rig, Diedrich D-50 equiped with an automatic SPT hammer.
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Fill: sandy gravel, traces to some silt.
Heterogeneous fill: composed of silt and sand, traces of gravel. Presence
of organics and concrete debris.

Organic soil.

Silty clay. Medium plasticity (CL). Deemed stiff.

Fragmented and weathered bedrock (soil-like behavior).

Refusal on possible sound bedrock.
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IN SITU AND LABORATORY TESTSSAMPLES

REMARKS :

No water seepage observed.

John Deere 50G, hydraulic excavator.EQUIPMENT :

TEST PIT LOG
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Organic soil.

Silty clay. Medium plasticity (CL). Deemed stiff.
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IN SITU AND LABORATORY TESTSSAMPLES

REMARKS :

No water seepage observed.

John Deere 50G, hydraulic excavator.EQUIPMENT :

TEST PIT LOG
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Fill: gravel and sand, traces of silt.

Heterogeneous fill: composed of a sandy silt to silty sand. Presence of
organics, concrete, plastic and metal debris.

Organic soil.

Silty clay. Medium plasticity (CL). Deemed stiff.

Fragmented and weathered bedrock (soil-like behavior).

Refusal on possible sound bedrock.
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IN SITU AND LABORATORY TESTSSAMPLES

REMARKS :

Weak water seepage observed at 1.60 m.

John Deere 50G, hydraulic excavator.EQUIPMENT :

TEST PIT LOG
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Fill: crushed rock (gravel and silty sand).
Possible fill: silt, some gravel, sand and clay. Indurated soil.

Fragmented and weathered bedrock (soil-like behavior).

Refusal on possible sound bedrock.
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IN SITU AND LABORATORY TESTSSAMPLES

REMARKS :

No water seepage observed.

John Deere 50G, hydraulic excavator.EQUIPMENT :

TEST PIT LOG
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Appendix 3 

Laboratory tests 

Figures 3.1 et 3.2 
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Appendix 4 

Exploratory drillings location plan 638589-1 
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1. Introduction 

SNC-Lavalin's professional services Environment and geosciences (SNC-Lavalin), previously known as 
Qualitas and now operating under the legal entity SNC-Lavalin GEM Québec inc., have been retained by 
Public Works and Government Services Canada (PWGSC), to conduct an environmental characterization 
study, within the framework of the Construction of a firing range on the grounds of the Donnacona 
Penitentiary Québec (hereinafter: "The Site"). This study is carried out on behalf of Correctional Services of 
Canada. The site is located at 1537 Route 138 in Donnacona between Route 138 and Highway 40. The 
geographic coordinates at the center of the site are 46.687610 N, - 71.689278 O (NAD-83). 

The site under study is shown on drawing 638589.02-01, Appendix 3. 
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2. Methodology 

2.1 Establishment of Test Boring 

The work plan was prepared by the project design team of the firing range project. A total of 3 boreholes 
and 5 exploration wells were requested to understand the nature of the soil in place at the construction site 
and then be able to make recommendations for foundations, road structures, soil management, etc. Due to 
existing underground infrastructure in the roadway near the potable water pumping station, one of the 
exploration wells was canceled. 

Surveys were requested in areas where foundation construction for buildings would be carried out either in 
the area of the firing range, the bullet collector or the training building. The exploration well was required in 
the central section of the firing to assess whether the existing soil could be conserved while allowing the 
drainage of the zone. The other exploration wells were designed to allow for pavement structures for 
parking, the access road and turn-around loop. 

Before starting the sampling campaign on the site, a work plan describing the works, the location of the 
borehole drilling and exploration wells, and associated costs was forwarded to the PWGSC Project 
Manager. The work plan was approved prior to the start of work on the ground. 

2.2 Test Boring Work 

Test boring works were conducted between August 30 and September 13, 2016. In total, 3 boreholes (F-1 
to F-3) and 4 exploration wells (PU-4, PU-6 to PU-8) were carried out (due to the presence of non-localized 
underground infrastructures, the PU-5 survey was abandoned). These holes were used for environmental 
and geotechnical studies. All wells that were transformed into observation wells (identified boreholes F-1 to 
F-3), were carried out under the constant supervision of a technician experienced in Geoenvironment from 
our firm. Drill reports are presented in appendix 2 , and appendix 4 presents photographs of the work carried 
out. 

Drilling was carried out using a Diedrich hydraulic drill, model D-50 crawler mounted and equipped with an 
automatic hammer. Drilling was advanced by the rotation of augers with hollow centers. Between the bores 
of the auger sections, soil samples were taken using a standard 51 mm outside diameter by 610 mm in 
length borehole drill. The boreholes were of varying depths. 

2.3 Observation Wells and Tubes 

In order to verify the quality of the groundwater, the 3 boreholes (F-1 to F-3) were transformed into 
observation wells (OWs). In each of the observation wells, a PVC tube was installed in its cavity. This tube 
has a diameter of 50 mm, the length of the borehole and is screened over its lower end. In order to avoid 
possible breakages or vandalism, the observation wells were provided with a protective metal cover. The 
observation wells are shown on the drill reports in appendix 2. The approximate location of the exploratory 
wells and observation tubes is shown on the drawing 638589.02-02 in appendix 3, while appendix 4 
contains photographs of the works made. 

2.4 Measurement of Free Phase, Purging and Groundwater Sampling  

Observation wells were developed on September 6, 2016. The absence of a free phase at the surface of the 
observation wells was checked using a "bailer" ball scoop. The wells were developed using a dedicated 
high-density polyethylene tubing equipped with an inertial pump, all connected to a mechanical arm. 
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2.5 Groundwater Sampling 

Groundwater sampling operations were conducted in accordance with the Sampling methodology as set out 
in booklet 3 of the “Guide d'échantillonnage à des fins d'analyses environnementales, échantillonnage des 
eaux souterraines” (Sampling Guide for Environmental analysis, Groundwater Sampling) of the MDDELCC 

Groundwater sampling was conducted using the passive method of direct sample by Hydrasleeve®. The 
Hydrasleeves® were installed on September 6, 2016. After a period of stabilization of 7 days, the sampling 
was carried out on September 13, 2016. No solid or floating phase was observed within the Hydrasleeves®. 
In total, three (3) samples were taken and analyzed. 

2.6 Survey 

The MTM coordinates (x, y, z) of the surveys were collected by SNC-Lavalin using a GPS. These 
coordinates are presented on the drill reports in appendix 2 and have an accuracy of about 3 m. The 
elevation benchmark used is a flat medallion embedded in the concrete base of a light post located in a 
nearby parking lot. The location of boreholes and the benchmark is shown in appendix 3 on drawing 
638589.02-02. 

3. Analytic Program 

3.1 General 

Soil sampling operations were carried out in accordance with the Specified method in the "Guide 
d’échantillonnage à des fins d’analyses environnementales, cahier 5, échantillonnage des sols” (Sampling 
Guide for Environmental Analysis, book 5, Soil Sampling) of the MDDELCC.  

Groundwater sampling operations were conducted in accordance with the sampling methodology as set out 
in "Guide d’échantillonnage à des fins d’analyses environnementales, cahier 3, échantillonnage des sols” 
(booklet 3 of the Sampling Guide for Environmental analysis, groundwater sampling) of the MDDELCC 

All recovered samples were handled and stored in accordance with Guidelines set out in “Guide 
d’échantillonnage à des fins d’analyses Environnementales, Cahier 1 » ( Book 1 of the Sampling Guide for 
Analytical Purposes Environmental issues) of the MDDELCC. Soil and groundwater specimens were 
collected in suitable jars supplied by AGAT Laboratories, accredited by the MDDELCC, which carried out 
the chemical analyses. 

3.2 Analytical Parameters 

Some soil samples from unknown quality fill and underlying natural deposits underwent chemical analyses 
to establish the concentration of certain parameters for the detection of contamination indices, namely 
petroleum hydrocarbons HP C10-C50, polyaromatic hydrocarbons (PAHs), volatile organic compounds 
(VOCs) and metals. 

3.3 Quality Control 

Laboratory chemical analyses were submitted to AGAT’s control program. This program includes, but is not 
limited to, method blanks, certified controls and dosed additions. The results of these checks are presented 
in the chemical analyses certificates issued by AGAT, in appendix 6. 

3.4 Organoleptic Indications of Contamination 

For each sample taken from each borehole (geotechnical and environmental) in the field, an organoleptic 
examination was performed. 
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4. Results 

4.1 Stratigraphy Summary 

Briefly, the results of the boreholes indicate the presence of a sand, silt and gravel fill, combined in varying 
proportions. Within PU-6 and PU-8, dry waste, or pieces of concrete, plastic and metal. The fill covers a 
layer of black earth. Under this level, a layer of clayey silt which is supported by a disintegrated, friable rock 
which can be assimilated to a soil. This level rests on a rock base and is an alternation of limestone clay and 
calcareous sandstone. The detail of the stratigraphy can be found in the drill reports in appendix 2. 

4.2 Organoleptic Observations 

Dry debris: pieces of concrete, plastic and metal were encountered within the fill in the PU-6 and PU-8 wells. 
In the other boreholes, no organoleptic contamination was found in the soil and groundwater sampled during 
the borehole drilling. 

4.3 Free Phase Measurements and Piezometric Readings  

Table 1 presents the results of the piezometric surveys at the installed observation wells. It should be noted 
that no free-phase of oily nature was detected at the location of observation wells. 

Table 1 Groundwater Level Measured in Observation Wells as of September 13, 2016 

Observation Well Level of Groundwater (m) 

F-1 (PO) 70.36 m 

F-2 (PO) 70.68 m 

F-3 (PO) 70.58 m 

 

4.4 Classification of soils 

As a first step, the criteria of the Politique de protection des sols et de réhabilitation des terrains contaminés  
(Soil Protection and Rehabilitation Policy Contaminated Sites) of the Ministère du Développement durable , 
Environnement et Lutte contre les changements climatiques (MDDELCC) were used for the soil 
classification. The policy establishes three thresholds of contamination, namely the A-B-C criteria.  

The corrective actions required and the acceptable levels according to MDDELCC are based on use or 
future use of a site. The definition of each of the 3 reference levels Is given in Table 2. 
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Table 2  Definition of Generic A-B-C Contamination Criteria of MDDELCC 

Level Definition 

A Background levels for inorganic parameters and limit of 
quantification for parameters organic. The limit of 
quantification is defined as the minimum concentration 
that can be quantified using an analytical method with a 
defined reliability. 

B (Regulatory Limit Values in Schedule I of the TPRR): 
Maximum Acceptable Limit for residential land or land in 
which certain institutional uses take place (primary or 
secondary education, early childhood centers, child care 
centers, hospitals, residential and long-term care centers, 
rehabilitation centers, and youth facilities, detention 
facilities) and the first meter of municipal parks. 

C (Regulatory limit values in annex II to the TPRR): 
Maximum acceptable limit for Industrial, commercial, 
institutional and non-recreational (bike paths and 
municipal parks, except the first meter of playgrounds), as 
well as for the base of a pavement or a sidewalk at the 
edge of it. 

 
For the present project, it is in the area of a detention facility. The Criterion B, prescribed by the MDDELCC 
for more sensitive (residential) uses, was retained for the purposes of this environmental assessment. 

In addition, since it is a federal site, the analytical results were compared Canadian recommendations for 
the quality of the environment for soil quality of the Canadian Council of Ministers of the Environment 
(CCME) in the context of residential or park use. 

4.5 Classification of Groundwater  

The groundwater classification was determined on the basis of the criteria prescribed by the MDDELCC for 
the provincial and CCME for the federal government. 

› The groundwater classification was determined on the basis of the prescribed criteria by the 
MDDELCC for the resurgence of groundwater in surface waters. 

› In addition, since this is a federal site, the analytical results were compared to the recommendations 
of the Canadian Council of Ministers of the Environment (CCME) for the Quality of fresh water 

4.6 Chemical Analysis Results 

4.6.1  Soils 

An examination of the results presented in Table 1 of appendix 5 shows the classification of the soil: 

4.6.1.1  Application of Provincial Criteria (MDDELCC, 2014) 

› At F-2 Borehole:  

o F-2 / CF-2A of drilling F-2, located between 0.61 to 0.90 m depth, is classified B-C in HP 
C10-C50. 

o F-2 / CF-4, drilling F-2, located between 1.83 to 2.44 m deep, is rated A-B in HP C10-C50. 
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› Within the PU-4:  

o PU-4 / Dup-1, of the PU-4 exploration well, between 1.83 and 2.44 m deep, is Rated A-B in 
HP C10-C50.  

o PU-4 / VR-4, of the PU-4 exploration well, between 1.00 and 1.50 m deep, is Class A-B 
metal (Arsenic). 

› Within the PU-6: 

o PU-6 / VR-2, of the PU-6 exploration well, between 0.30 and 0.80 m deep, is Rated A-B 
Metals (Lead) and HP C10-C50. 

o PU-6 / VR-3, of the PU-6 exploration well, between 0.80 and 1.15 m deep, is Class A-B in 
metals (Lead, Molybdenum) and PAH. 

› Within the PU-8:  

o PU-8 / VR-2A, of the PU-8 exploration well, between 0.08 and 0.50 m deep, is Rated A-B in 
HP C10-C50.  

o PU-8 / VR-4, of the PU-8 exploration well, between 1.20 and 1.80 m deep, is Classified A-B 
in HP C10-C50 and in metals (Arsenic). 

4.6.1.2  Application of the Federal Criteria (CCME) 

The Canadian recommendations for quality of the environment with respect to residences and parks are 
exceeded: 

› For metals (Nickel), at the PU-4 / VR-2 level between 0.05 and 0.50 m deep PU-4 exploration wells. 

› For fraction F-3 (C10-C34) at the F-2 CF-2A, between 0.61 and 0.90 m depth of drilling F-2. 

The other samples do not exceed these recommendations. The AGAT analytical certificates no. 16Q135034 
and 16Q141781 are in appendix 6 for more information. 

4.6.2 Groundwater 

The results of analyses of groundwater samples obtained in the study are shown on Table 2 of appendix 5 
and certificates of analysis of the AGAT laboratory no. 16Q137583, 16Q141781 are presented in appendix 
6. 

4.6.2.1  Application of Provincial Criteria (MDDELCC, 2014) 

Generally, the results presented fall under the criteria prescribed by the MDDELCC for groundwater 
resurgences in surface waters. They are even often close to the detection limits of the laboratory for organic 
parameters characterized. The exception is Barium, for which there is an excess for resurgence in fresh 
water, at the level of the three wells of observations. When analyzed as a whole, the presence of this 
parameter does not appear to be at the bottom, the Donnacona sector not having this type of "anomaly". 
Without prejudice to, the presence of barium could be explained by the agricultural past of the sector where 
the Donnacona Penitentiary is situated. Indeed, barium, in certain forms, has been and is being used as an 
agricultural fertilizer. These concentrations may therefore be past agricultural activities in and around the 
past. 

4.6.2.2  Application of the Federal Criteria (CCME) 

There is no evidence that the CCME guidelines for freshwater have been exceeded. 

4.6.2.2.1  Classification of the site according to the National Classification System Contaminated Sites 
(NCSCS) 

The NCSCS is a tool designed specifically for the classification and prioritization of places Contaminated 
sites in order to facilitate the assessment of national contaminated sites. The NCSCS Does not provide a 
qualitative or quantitative risk assessment, but rather scientific and technical support to identify and prioritize 
sites of high, medium or low risk. The system allows the selection of places according to the need 
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(characterization, risk assessment, rehabilitation, etc.) with a view to protecting human health and the 
environment. 

According to the analytical results obtained, the site under study is found in class N corresponding to "No 
intervention priority", due to a total rating of the NCSCS less than 37. This result indicates that a significant 
environmental effect or threat Important for human health are unlikely. Probably no intervention will be 
necessary unless new information reveals a more serious problem, In which case the site should be 
reassessed. 

4.7 Quality Control  

The relative difference was calculated between the duplicate PU-4/DUP-1 and the corresponding soil 
sample PU-4/VR-2 for analysis of HP C10-C50 petroleum hydrocarbons, metals and PAHs. The results 
obtained represent deviations below the 30% value recommended by the MDDELCC. The accuracy of the 
results obtained is considered satisfactory. 

5. Conclusions and Recommendations  

The environmental characterisation study was carried out by means of soundings (boreholes and 
exploration wells) at a maximum depth of 7.20 m on part of the Donnacona penitentiary site. Soil and 
groundwater samples were the subject of observations and laboratory analyses for some common 
screening tracers of selected alteration. A total of 7 holes characterized the soil samples while the 3 
boreholes were converted into observation wells to assess and characterise groundwater. 

5.1 Soils  

5.1.1 Provincial Criteria  

Our study revealed that the land contains soils that meet the criteria for residential use B of the MDDELCC 
except in drilling F-2 where the soils are B-C in HP C10-C50 between 0.61 and 0.90 m depth. Elsewhere, 
the distribution of soil alteration is as follows: 

At the F-2 level, soils classified as A-B:  

› In HP C10-C50 between 1.83 and 2.44 m depth.  

At the level of PU-4, soils are classified A-B:  

› In HP C10-C50 between 1.83 and 2.44 m depth.  

› Metals (Arsenic) between 1.00 m and 1.50 m deep. 

At the level of the PU-6, the soils are classified A-B:  

› Metals (lead, molybdenum) in HP C10-C50 and in PAH between 0.30 and 1.15 m of depth.  

At the level of PU-8, soils are classified A-B:  

› In HP C10-C50 between 0.08 and 0.50 m depth.  

› In HP C10-C50 and in metals (arsenic) between 1.20 and 1.80 m depth. 

5.1.2 At The Federal Level  

The Canadian recommendations for quality of the environment with respect to residences and parks is 
exceeded at the level of: 

› PU-4 for metals (nickel) between 1.00 and 1.50 m deep.  

› F-2 for the fraction of F-3 (C10-C34) of petroleum hydrocarbons, between 0.61 and 0.90 m of depth. 
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Regarding the exceedance of metals (nickel), according to the CCME, one must compare its measured 
content of 48 ppm to the lower level of the geological province of the St-Lawrence Lowlands, which is 
50 ppm. It is noted that the nickel content measured is lower than its content in the provincial lower level 
(geological province of the St-Lawrence Lowlands).Therefore, no intervention is necessary. 

With regard to hydrocarbon exceedance, the area is classified as N – Priority intervention null (Total rating 
of SNCLCC <37), according to the CCME. Find in appendix 7 the CCME National Classification System. It 
should be added that this contamination is due to the presence of nuggets (fine particles) of disseminated 
bitumen in the fill material.  Therefore, no intervention is required. 

Since it is a federal site, the CCME's recommendations are applicable, however, in terms of management, 
the applicable provincial regulations will apply. As mentioned above, the environmental intervention is null, 
so during the work of mass excavation these soils can be reused on site. On the other hand, if soils are 
surplus and must be disposed off-site, we recommend controlling the contaminated areas. Once delineation 
is made, these soils must be managed as recommended by the MDDELCC. A-B soils can be reused on 
site, however B-C soils should be managed following the excavated soil management grid shown In 
appendix 8. 

5.2 Groundwater  

5.2.1 Provincial Criterion 

With regard to groundwater, the results of analyses obtained in the study for characterized alterations show 
concentrations above the resurgence in surface water, for metals (barium) within the three (3) observations 
wells  

5.2.2 Federal Criterion 

There is no evidence that the CCME guidelines for freshwater have been exceeded. 

5.2.3 Recommendations  

In an off-site management framework, groundwater is non-compliant for barium. To offset the high cost of 
managing barium during mass excavation work, we recommend carrying out a water sampling and analysis 
campaign prior to the start of the work in order to validate the concentrations. 

The conclusions of this report are based on the analytical results of the soil samples in the sectors 
investigated for the above-mentioned specific parameters and at the locations investigated. Consequently, 
these results do not constitute a guarantee for the property not investigated at the time of this 
characterisation. 
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SCOPE OF REPORT 
 

 
1. Use of report 
a. Use of report 
This report has been prepared, and the work mentioned herein was carried out by SNC-
Lavalin GEM Québec Inc. (SNC-Lavalin) exclusively for the client (the Client), to whom 
the report is addressed, and who took part in developing the scope of work and 
understands the limitations. The methodology, findings, recommendations and results 
cited in this report are based solely on the scope of work and are subject to the 
requirements of time and budget, as described in the offer of services and/or the contract 
under which this report was issued. Use of this report or any decision based on its 
content by third parties is the sole responsibility of the third parties. SNC-Lavalin is not 
responsible for any damage incurred by third parties due to the use of this report or of 
any decision based on its content. The findings, recommendations and results cited in 
this report (i) have been prepared in accordance with the skill level normally 
demonstrated by professionals operating in similar conditions in the sector, and (ii) are 
determined according to the best judgment of SNC-Lavalin, taking into account the 
information available at the time the report was prepared. The professional services 
provided to the Client and the findings, recommendations and results cited in this report 
are not subject to any guarantee, express or implied. The findings and results cited in this 
report are only valid on the date of the report and may be based in part on information 
provided by third parties. This report may require modifications in case of inaccurate 
information, discovery of new information or changes in project parameters. The results 
of this study are in no way a guarantee that the site in the study is free of contamination. 
This report must be considered as a whole and its parts or sections must not be taken out 
of context. If discrepancies were to appear between the draft and the final version of this 
report, the final version shall prevail. Nothing in this report is mentioned with the intention 
to provide or constitute legal advice. The content of this report is confidential and 
proprietary. It is prohibited for any person other than the Client to reproduce or distribute 
this report, to use or take a decision based on its content, in whole or in part, without the 
express written permission of the Client and SNC-Lavalin. 
b. Modifications to project  
The evidence, interpretations and recommendations contained in this report relate to the 
specific project as described in the report and do not apply to any other project or any 
other site. If the project is modified from a perspective of design, dimensioning, location 
or level, SNC-Lavalin must be consulted to confirm that the recommendations already 
given remain valid and enforceable. 
c. Number of soundings 
The recommendations in this report are intended only as a guide for the design engineer. 
The number of soundings to determine all subsurface conditions that may affect 
construction (costs, techniques, equipment, schedule) should normally be greater than 
that for the purpose of design. The number of sample sites and chemical analyzes as well 
as the sampling frequency and choice of parameters can influence the nature and extent 
of corrective actions as well as treatment or disposal technology and cost. Contractors 
bidding or subcontracting the work should rely on their own research and their own 
interpretations of the surveys' factual results to assess how underground conditions can 
affect their work and the cost of work. 
d. Interpretation of data, comments and recommendations 
Unless otherwise noted, data and results interpretation, comments and recommendations 
contained in this report are based, to the best of our knowledge, on environmental 
policies, criteria and regulations in force at the location of the project and on the 
production date of the report. If these policies, criteria and regulations are subject to 
change after submission of the report, SNC-Lavalin must be consulted to review the 
recommendations in the light of these changes. When no policy, criteria or regulation is 
available to allow for the interpretation of data and analytical results, comments or 
recommendations expressed by SNC-Lavalin are based on the best knowledge of the 
rules accepted in professional practice. The analyzes, comments and recommendations 
contained in this report are based on data and observations collected on the site, which 
come from sample work on the site. It is understood that only the data collected directly at 
the survey sites, sample sites and on the sample date are accurate and that any 
interpolation or extrapolation of these results to all or part of the site carries the risk of 
errors, which may themselves influence the nature and extent of the actions required on 
the site. 
2. Sounding reports and interpretation of subsurface conditions 
a. Soil and rock descriptions 
The soil and rock descriptions given in this report are from classification and identification 
methods commonly accepted and used in the practice of geotechnical engineering. The 
classification and identification of soil and rock involves judgment. SNC-Lavalin does not 
guarantee that the descriptions will be identical in all respects to those made by another 
geotechnician possessing the same knowledge of geotechnical rules, but ensures 
accuracy only to what is commonly used in geotechnical practice. 
b. Condition of soil and rock at sounding sites 
The sounding reports only provide subsurface conditions and only at sounding sites. The 
boundaries between different layers on sounding reports are often approximate, rather 
corresponding to the transition zones and therefore subject to interpretation. The 
precision of subsurface conditions depends on the sounding method, frequency and 
method of sampling and consistency of the terrain encountered. The spacing between 
surveys, the sampling frequency and the type of sounding also reflect budgetary 
considerations and timelines that are outside the control of SNC-Lavalin.   
c. Condition of soil and rock between sounding sites  
The soil and rock formations are variable over a considerably large area. Subsurface 
conditions between sounding sites are interpolated and may vary significantly from the 
conditions encountered at sounding sites. SNC-Lavalin can guarantee the results at the 
site where sounding are conducted. Any interpretation of the conditions presented 
between sounding sites carries risks. These interpretations can lead to the discovery of 
conditions that are different from those that were expected. SNC-Lavalin cannot be held 
responsible for the discovery of different soil and rock conditions from those described 
elsewhere than at the site where soundings are conducted. 

d. Groundwater levels 
The groundwater levels provided in this report only correspond to those observed at the 
site and on the date indicated in the report and depends on the type of piezometric 
installation used. These conditions may vary based on the season or due to 
construction work on the site or on adjacent sites. These variations are beyond the 
control of SNC-Lavalin. 
3. Contamination levels 
The contamination levels described in this report (if within the scope) correspond to 
those detected at the site and on the date indicated in the report. These levels can vary 
based on the season or due to activities on the study site or on adjacent sites. These 
variations are beyond our control. Contamination levels are determined from the results 
of chemical analyzes of a limited number of soil, surface water or groundwater samples. 
The nature and degree of contamination between sample site may vary greatly. The 
chemical composition of groundwater at each sample site is likely to change due to 
groundwater flow, surface recharge conditions, stress of the formation investigated (i.e. 
pump or injection wells near the site) and natural seasonal variability. The accuracy of 
groundwater contamination levels depends on the frequency and the number of 
analyzes. The list of parameters analyzed is based on our best knowledge of the history 
of the site and the contaminants likely to be found on the site and is also a reflection of 
budgetary considerations and timelines. The fact that a parameter has not been 
analyzed does not exclude its presence at a concentration above the background noise 
or the detection limit of this parameter. 
4. Study and work monitoring 
a. Final phase verification  
All design and construction details are not known at the time of issue of the report. It is 
therefore recommended that SNC-Lavalin's services be retained to provide light on the 
possible consequences of construction on the final work. 
b. Inspection during execution  
It is recommended that SNC-Lavalin's services be retained during construction to verify 
and confirm that groundwater conditions throughout the site do not differ from those 
given in the report and that the construction work will not have an adverse effect on the 
conditions of the site. 
5. Changing conditions 
The soil conditions described in this report are those observed during the study. Unless 
otherwise stated, these conditions are the basis for recommendations in the report. Soil 
conditions can be significantly affected by construction work (traffic, excavation, etc.) on 
the site or on adjacent sites. Excavation may expose the soil to changes due to 
humidity, drying or freezing. Unless otherwise indicated, the soil must be protected from 
these changes or rearrangements during construction. When conditions encountered at 
the site differ significantly from those provided in this report, due to the heterogeneous 
nature of the subsurface or due to construction work, it is the responsibility of the Client 
and the user of this report to notify SNC-Lavalin of changes and give SNC-Lavalin the 
opportunity to review the report's recommendations. Recognizing a change in ground 
conditions requires experience. It is therefore recommended that an experienced 
geotechnical engineer be dispatched to the site to see if conditions have changed 
significantly. 
6. Drainage 
Groundwater drainage is often required for both temporary and permanent project 
facilities. An incorrect drainage design or execution can have serious consequences. 
SNC-Lavalin cannot under any circumstance take responsibility for the effects of 
drainage unless SNC-Lavalin is specifically involved in the detailed design and 
monitoring of the drainage system's construction. 
7. Environmental characterization – Phase I  
This report was written after diligent research and evaluation of point data sources or 
information obtained from third parties that may present uncertainties, gaps or 
omissions. These sources of information are subject to change over time, for example, 
according to the progress of activities on the site and surrounding area. Phase I 
includes no testing, sampling or characterization analysis by a laboratory. Subject to 
exceptions, Phase I is based on the observation of visible and accessible components 
on the property and those nearby and could bring environmental harm to the quality of 
the land in the study. The property titles mentioned in this report are used to identify the 
former owners of the study site and cannot under any circumstance be considered as 
an official document for reproduction or other uses. Finally, any sketch, plan view or 
diagram appearing in the report or any statement specifying dimensions, capacities, 
quantities or distances are approximate and are included to help the reader visualize the 
property. 
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EXPLANATORY NOTES 
BOREHOLE AND TEST PIT LOG 

(page 1 of 2) 

The object of the borehole and test pit log is to present field and laboratory data concerning soil, bedrock and groundwater 
conditions. The purpose of this note is to explain the terminology, symbols and abbreviations used on the log. 

1. DEPTH - ELEVATION

The depth and elevation of contacts between the various geological 
strata are given in relation to the ground surface at the borehole or test 
pit location.  Elevations refer to a datum as specified in the general 
heading of the log. 

2. SOIL DESCRIPTION

Soils are described according to their physical and geotechnical 
properties. 

Soil particle size classification is given below: 

IDENTIFICATION PARTICLE SIZE 
(mm) 

Clay < 0.002 
Silt 0.002 - 0.08 
Sand 0.08 - 5 
Gravel 5 - 80 
Cobble 80 - 300 
Boulder > 300 

The proportion of each soil constituent, as identified by the particle 
size range, is defined by the following descriptive terms: 

DESCRIPTION PARTICLE SIZE FRACTION 
       (%) 

Trace 1 - 10 
Some 10 - 20 
Adjective (ex.:  sandy silt, silty) 20 - 35 
And (ex.:  sand and gravel) > 35 

2.1 STATE OF COMPACTNESS OF COHESIONLESS SOILS 

The state of compactness of cohesionless soils is evaluated using the 
"N-value" obtained during the Standard Penetration Test (SPT). 

COMPACTNESS N-VALUE 
(blows / 300 mm) 

Very loose < 4 
Loose 4 - 10 
Compact 10 - 30 
Dense 30 - 50 
Very dense > 50 

2.2 CONSISTENCY AND PLASTICITY OF COHESIVE SOIL 

The consistency of cohesive soils is defined by the undrained 
shear strength.  The undrained shear strength of the intact clay 
(su) and remoulded clay (sr) is measured in situ or in the 
laboratory. 

CONSISTENCY UNDRAINED SHEAR STRENGTH, su 
  (kPa)  

Very soft 
Soft 
Fir m 
Stiff 
Very stiff 
Hard 

12 
25 
50 

100 

<
- 
- 
- 
- 
>

12 
25 
50 
100 
200 
200 

DEGREE OF PLASTICITY LIQUID LIMIT, WL (%) 

Low < 30 
Medium 30 - 50 
High > 50 

3. ROCK DESCRIPTION

Rock is described according to its geological origin, composition, 
structural characteristics and mechanical properties. 

The Rock Quality Designation (RQD) is determined according to 
the ASTM D 6032 Standard. 

CLASSIFICATION RQD VALUE 
(%) 

Very poor quality <   25 
Poor quality 25 -   50 
Fair quality 50 -   75 
Good quality 75 -   90 
Excellent quality 90 -   100 

JOINT 
SPACING CLASSIFICATION 

SPACING WIDTH 
(mm) 

Extremely close 0 -   60 
Close 60 -   200 
Moderately close 200 -   600 
Wide 600 -   2000 
Very wide >   2000 

STRENGTH UNCONFINED COMPRESSIVE 
STRENGTH, qu (MPa) 

Extremely weak <   1 
Very weak 1 -   5 
Weak 5 -   25 
Medium strong 25 -   50 
Strong 50 -   100 
Very strong 100 -   250 
Extremely strong >   250 

STRATIGRAPHY 
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EXPLANATORY NOTES 
BOREHOLE AND TEST PIT LOG 

(page 2 of 2) 

The column "Groundwater 
Level" gives the groundwater 
level measured in a stand 
pipe, piezometer, monitoring 
well or directly in the borehole 
or test pit.  The survey date is 
also indicated in this column. 
The sketch opposite illustrates 
the different symbols used. 

 

1. TYPE AND NUMBER

The column "Type and Number" corresponds to the sample number.  It 
includes 2 letters indicating the sample type followed by a sequence 
number.  The sample types are as follows: 

SS : Split spoon RC : Rock core 
LS : Large diameter sampler GS : Grab sample 
TW : Thin wall tube AS : Auger sample 
TU : Geoprobe™ sampling tube 

2. CONDITION

The depth, strength and condition of each sample is given in this 
column.  The following symbols indicate the condition of the sample: 

3. RECOVERY

Sample recovery corresponds to the recovered length of the sample in 
relation to the length of penetration of the sampler, expressed in 
percentage. The sample length is equal to the distance from the top of 
the sampler to the cutting edge whether or not the lower part of the 
sample is lost. 

In situ and laboratory test results are indicated in the column 
"In Situ and Laboratory Tests" at the corresponding depth. 

The following list of abbreviations identifies these tests. 
 

A Absorption, L/min-m (Packer Test in rock) 

CA Chemical analysis 

C Consolidation test 

Cc Curvature coefficient  

CU Uniformity coefficient 

su Intact undrained shear strength, measured with the field 
vane, kPa 

sur Remoulded undrained shear strength, measured with the 
field vane, kPa 

suc Intact undrained shear strength, measured with the Swedish 
fall-cone, kPa 

surc Remoulded undrained shear strength, measured with the 
Swedish fall-cone, kPa 

sup Intact undrained shear strength, measured with the portable 
vane apparatus, kPa 

srp Remoulded undrained shear strength, measured with the 
portable vane apparatus, kPa 

Dr Relative density 

EM Pressuremeter modulus, kPa or MPa 

G Particle size distribution by sieve and washing 

IL Liquidity index 

Ip Plasticity index, % 

kc Coefficient of permeability (hydraulic conductivity), 
measured in situ, m/s 

kL Coefficient of permeability (hydraulic conductivity), 
measured in the laboratory, m/s 

Ndc Dynamic cone penetrometer blow count (DCPT) 

N Standard penetration test (SPT) index 

P80 Sieve analysis by washing on the 80 µm sieve 

PL Pressuremeter limit pressure, kPa 

Pr Proctor Test 

γ Unit weight, kN/m3 

γ’ 
 

Effective unit weight, kN/m3 

qu Unconfined compressive strength of rock, MPa 

R Split spoon penetration refusal 

S Particle size distribution by hydrometer testing 

St Sensitivity (su/sr) 

CPV Corrosivity point value 

w Water content, % 

wL Liquid limit, % 

wp Plastic limit, % 

GROUNDWATER LEVEL 

SAMPLES 

IN SITU AND LABORATORY TESTS 

ABBREVIATIONS 

 Remoulded   Lost  Intact Symbol used for 
core sampling 

Fill 
Tube 

 Plug 
Groundwater level

 Sand 
  Piezometer 
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Fill: sand, some gravel and silt.

Organic soil.
Silty clay. Medium plasticity (CL).
Deemed stiff.

Fragmented and weathered bedrock
(soil-like behavior).

Bedrock: alternation between a limestone
clay and a calcareous sand stone.
Stratification from 0 to 5° to core axis.
Rock quality: poor becoming average at
3.50 m.

End of borehole
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Rotation of hollow-stem auger and coring (HQ).
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DRILLING METHOD :

G
eo

de
si

c

SAMPLES

Page 1  of 1

Track-mounted hydraulic drill rig, Diedrich D-50 equiped with an automatic SPT hammer.

COORDINATES :

DATE :

213482 5172784

BOREHOLE : F-3

MTM  7  NAD83
E : N :

CLIENT

PROJECT
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FILE

: Public Works and Government Services Canada 

: Construction of a Firing Range 

: Donnacona Establishment, 1537, route 138, Donnacona (Québec) 

: 638589

2016-08-31
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Fill: sandy gravel, some silt.

Organic soil.

Silty clay. Medium plasticity (CL).
Deemed stiff.

Fragmented and weathered bedrock
(soil-like behavior).

Bedrock: alternation between a limestone
clay and a calcareous sandstone.
Stratification from 0 to 5 ° to core axis.
Rock quality: very poor to poor.

End of borehole
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BOREHOLE LOG

IN SITU AND LABORATORY TESTS

Rotation of hollow-stem auger down to 1.80 m. Cased wash boring (HW) from 1.80 to 2.44 m and coring (HQ).
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DRILLING METHOD :

G
eo

de
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c

SAMPLES

Page 1  of 1

Track-mounted hydraulic drill rig, Diedrich D-50 equiped with an automatic SPT hammer.
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Fill: crushed rock (sandy gravel, some
silt).
Fill: sand, some silt, trace to some gravel.

Fill: sand, some silt to silty.

Organic soil.
Silty clay. Medium plasticity (CL).
Deemed stiff.
Fragmented and weathered bedrock
(soil-like behavior).

Bedrock: alternation between a limestone
clay and a calcareous sandstone.
Stratification from 0 to 5° to core axis.
Rock quality: very poor becoming
average at 3.66 m.

End of borehole
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IN SITU AND LABORATORY TESTS

Rotation of hollow-stem auger and coring (HQ).
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DRILLING METHOD :

G
eo

de
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c

SAMPLES

Page 1  of 1

Track-mounted hydraulic drill rig, Diedrich D-50 equiped with an automatic SPT hammer.
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: Donnacona Establishment, 1537, route 138, Donnacona (Québec) 
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2016-08-30
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Fill: sandy gravel, traces to some silt.
Heterogeneous fill: composed of silt and sand, traces of gravel. Presence
of organics and concrete debris.

Organic soil.

Silty clay. Medium plasticity (CL). Deemed stiff.

Fragmented and weathered bedrock (soil-like behavior).

Refusal on possible sound bedrock.

DESCRIPTION
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Page 1  of 1

IN SITU AND LABORATORY TESTSSAMPLES

REMARKS :

No water seepage observed.

John Deere 50G, hydraulic excavator.EQUIPMENT :

TEST PIT LOG

COORDINATES :

DATE : 2016-09-01

TEST PIT : PU-8

MTM  7  NAD83

213465 5172757E : N :

CLIENT
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: Donnacona Establishment, 1537, route 138, Donnacona (Québec) 

: 638589-02
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Fill: gravel and sand, traces of silt. Local presence of silty bed.

Fill: sand, traces of silt and gravel.

Organic soil.

Silty clay. Medium plasticity (CL). Deemed stiff.

Fragmented and weathered bedrock (soil-like behavior).

Refusal on possible sound bedrock.
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Page 1  of 1

IN SITU AND LABORATORY TESTSSAMPLES

REMARKS :

No water seepage observed.

John Deere 50G, hydraulic excavator.EQUIPMENT :

TEST PIT LOG

COORDINATES :

DATE : 2016-09-01

TEST PIT : PU-7

MTM  7  NAD83
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Fill: gravel and sand, traces of silt.

Heterogeneous fill: composed of a sandy silt to silty sand. Presence of
organics, concrete, plastic and metal debris.

Organic soil.

Silty clay. Medium plasticity (CL). Deemed stiff.

Fragmented and weathered bedrock (soil-like behavior).

Refusal on possible sound bedrock.

DESCRIPTION

VR-1

VR-2

VR-3

VR-4

VR-5

T
Y

P
E

 A
N

D
N

U
M

B
E

R

C
O

N
D

IT
IO

N

10 20 3010 20 30

22 3726

WATER CONTENT

AND ATTERBERG

LIMITS (%)

G, CA

CA

CA

OTHER

TESTS
W

WLWP

F
:\

G
e

o
te

c8
0

\S
ty

le
_

p
ro

je
t 

6
3

8
5

8
9

L
O

G
-T

P
(P

H
O

T
O

)-
2

0
1

4
(A

M
).

st
y 

  
P

L
O

T
T

E
D

: 
2

0
1

7
-0

5
-3

1
 1

1
:5

6
 h

rs

G
eo

de
si

c

Page 1  of 1

IN SITU AND LABORATORY TESTSSAMPLES

REMARKS :

Weak water seepage observed at 1.60 m.

John Deere 50G, hydraulic excavator.EQUIPMENT :

TEST PIT LOG

COORDINATES :

DATE : 2016-09-01

TEST PIT : PU-6
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: Donnacona Establishment, 1537, route 138, Donnacona (Québec) 
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Fill: crushed rock (gravel and silty sand).
Possible fill: silt, some gravel, sand and clay. Indurated soil.

Fragmented and weathered bedrock (soil-like behavior).

Refusal on possible sound bedrock.
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Page 1  of 1

IN SITU AND LABORATORY TESTSSAMPLES

REMARKS :

No water seepage observed.

John Deere 50G, hydraulic excavator.EQUIPMENT :

TEST PIT LOG

COORDINATES :
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MTM  7  NAD83

213597 5172707E : N :

CLIENT

PROJECT

LOCATION

FILE

: Public Works and Government Services Canada 

: Construction of a Firing Range 

: Donnacona Establishment, 1537, route 138, Donnacona (Québec) 

: 638589-02



SNC-Lavalin – 638589, Final Report – Construction of Firing Range – Donnacona Establishment 

Preliminary Environmental Characterisation Study – Phase II 

 

 

 

March 2017 – N/File n° 638589.02 

 

 

 

APPENDIX 3 – Drawing 635252.02-01: Approximate Location of Study Site 
 Drawing 635252.02-02: Location Plan of Boreholes and Contamination  
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APPENDIX 4 – Photomontage of the Work Carried Out 

  



 

 

 

Picture 1 : Site under study: General view and survey positioning 

 

Picture 2 : Diedrich Model D-50 Crawler mounted drill rig



 

 

 

Picture 3 : Realization of hollow auger boreholes 

 

Picture 4 : Slotted spoon sampling - Drilling F-2 



 

Picture 5 : Development of an observation well – Above-ground protection 

 

 

Picture 6 : Development of an observation well – Low level protection



 

 

Picture 7 : Realization of exploratory shovels 

 

 

Picture 8 : Example of exploration well walls (1/2) 



 

Picture 9 : Example of exploration well walls (2/2) 

 

 

Picture 10 : Leveling an Exploration Well 
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APPENDIX 5 – Detailed Tables of Chemical Analyses Results of Soils and Groundwater 

  



Étude de Caractérisation environnementale

TRAVAUX PUBLICS ET SERVICES GOUVERNEMENTAUX CANADA,

1537, Route 138

Donnacona (Québec)

Tableau 1: Résultats des analyses chimiques des sols (critères de la Politique, MDDELCC 2014)

Source

Paramètres Unité Critère A Critère B Critère C RESC Échantillon
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 C
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Profondeur 0,15  à 0,61 1,00 à 1,22 0,00 à 0,61 0,61 à 0,90 1,83 à 2,44 0,00 à 0,61 0,85 à 1,22 1,00 à 1,50 0,00 à 0,30 0,00 à 0,30 0,30 à 0,80 0,80 à 1,15 0,00 à 0,50 0,50 à 0,80 0,80 à 1,70 0,08 à 0,50 1,20 à 1,80

Hydrocarbures pétroliers C10 à C50 mg/kg 300 700 3500 10000 nd nd 157 1620 413 298 155 306 293 4% 204 109 nd 340 197 148 nd 183 379 452

 HP C10-C50_IPP huiles/Bitume Diesel/Huiles Huiie/Bitume Diesel/Huiles Diesel/Huiles

IPP NA -- -- -- -- nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzène mg/kg 0,2 0,5 5 5 nd -- nd -- -- nd -- -- nd nd -- -- -- <0.1 -- nd -- -- nd --

Chlorobenzène mg/kg 0,2 1 10 10 nd -- nd -- -- nd -- -- nd nd -- -- -- <0.2 -- nd -- -- nd --

Dichloro-1,2 benzène mg/kg 0,2 1 10 10 nd -- nd -- -- nd -- -- nd nd -- -- -- <0.2 -- nd -- -- nd --

Dichloro-1,3 benzène mg/kg 0,2 1 10 10 nd -- nd -- -- nd -- -- nd nd -- -- -- <0.2 -- nd -- -- nd --

Dichloro-1,4 benzène mg/kg 0,2 1 10 10 nd -- nd -- -- nd -- -- nd nd -- -- -- <0.2 -- nd -- -- nd --

Éthylbenzène mg/kg 0,2 5 50 50 nd -- nd -- -- nd -- -- nd nd -- -- -- <0.2 -- nd -- -- nd --

Styrène mg/kg 0,2 5 50 50 nd -- nd -- -- nd -- -- nd nd -- -- -- <0.2 -- nd -- -- nd --

Toluène mg/kg 0,2 3 30 30 nd -- nd -- -- nd -- -- nd nd -- -- -- <0.2 -- nd -- -- nd --

Xylènes mg/kg 0,4 5 50 50 nd -- nd -- -- nd -- -- nd nd -- -- -- <0.2 -- nd -- -- nd --

Acénaphtène mg/kg 0,1 10 100 100 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Acénaphtylène mg/kg 0,1 10 100 100 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Anthracène mg/kg 0,1 10 100 100 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo (a) anthracène mg/kg 0,1 1 10 134 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo (a) pyrène mg/kg 0,1 1 10 34 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo (b) fluoranthène mg/kg 0,1 1 10 136 nd nd nd nd nd nd nd nd nd nd nd nd nd nd 0,2 nd nd nd nd nd

Benzo (b+j+k) fluoranthène mg/kg 0,1 1 10 136 nd nd nd nd nd nd nd nd nd nd nd nd nd nd 0,2 nd nd nd nd nd

Benzo (c) phénanthrène mg/kg 0,1 1 10 56 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo (e) pyrène mg/kg 0,1 1 10 -- nd nd nd nd nd nd nd nd nd nd nd nd nd nd 0,1 nd nd nd nd nd

Benzo (g,h,i) pérylène mg/kg 0,1 1 10 18 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo (j) fluoranthène mg/kg 0,1 1 10 136 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo (k) fluoranthène mg/kg 0,1 1 10 136 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chrysène mg/kg 0,1 1 10 34 nd nd nd nd nd nd nd nd nd nd nd nd nd nd 0,2 nd nd nd nd nd

Dibenzo (a,h) anthracène mg/kg 0,1 1 10 82 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Dibenzo (a,h) pyrène mg/kg 0,1 1 10 34 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Dibenzo (a,i) pyrène mg/kg 0,1 1 10 34 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Dibenzo (a,l) pyrène mg/kg 0,1 1 10 34 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Diméthyl-1,3 naphtalène mg/kg 0,1 1 10 56 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Diméthyl-7,12 benzo (a) anthracène mg/kg 0,1 1 10 34 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Fluoranthène mg/kg 0,1 10 100 100 nd nd nd nd nd nd nd nd nd nd nd nd nd nd 0,2 nd nd nd nd nd

Fluorène mg/kg 0,1 10 100 100 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Indéno (1,2,3-cd) pyrène mg/kg 0,1 1 10 34 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Méthyl-1 naphtalène mg/kg 0,1 1 10 56 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Méthyl-2 naphtalène mg/kg 0,1 1 10 56 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Méthyl-3 cholanthrène mg/kg 0,1 1 10 150 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Naphtalène mg/kg 0,1 5 50 56 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Phénanthrène mg/kg 0,1 5 50 100 nd nd nd nd nd nd nd nd nd nd nd nd nd nd 0,2 nd nd nd nd nd

Pyrène mg/kg 0,1 1 10 100 nd nd nd nd nd nd nd nd nd nd nd nd nd nd 0,1 nd nd nd nd nd

Triméthyl-2,3,5 naphtalène mg/kg 0,1 1 10 56 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Argent mg/kg 2 20 40 200 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Arsenic mg/kg 6 30 50 250 nd nd nd nd 6 nd nd 5 5 0% 8 nd nd nd nd nd nd nd nd 9

Baryum mg/kg 340 500 2000 10000 24 187 34 60 309 60 80 111 106 5% 168 26 28 44 125 106 nd 254 66 208

Cadmium mg/kg 1,5 5 20 100 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chrome mg/kg 100 250 800 4000 nd nd nd nd nd nd nd nd nd nd nd nd nd 51 nd 50 nd nd nd nd

Cobalt mg/kg 25 50 300 1500 nd nd nd nd nd nd nd nd nd nd 18 nd nd nd nd nd nd nd nd 18

Cuivre mg/kg 50 100 500 2500 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Étain mg/kg 5 50 300 1500 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Manganèse mg/kg 1000 1000 2200 11000 101 68 133 88 714 198 79 294 281 5% 183 82 90 111 106 211 49 74 136 685

Mercure mg/kg 0,2 2 10 50 nd -- nd -- -- nd -- nd nd nd -- -- -- nd -- nd -- -- nd --

Molybdène mg/kg 2 10 40 200 nd nd nd nd nd nd nd nd nd nd 2 nd nd nd 3 nd nd nd nd 2

Nickel mg/kg 50 100 500 2500 nd nd nd nd nd nd nd 32 30 6% 48 nd nd nd nd nd nd 30 nd 43

Plomb mg/kg 50 500 1000 5000 nd nd nd nd nd nd nd nd nd nd nd nd nd 138 68 nd nd nd nd nd

Sélénium mg/kg 1 30 10 50 nd -- nd -- -- nd -- nd nd nd -- -- -- nd -- nd -- -- nd --

Zinc mg/kg 140 500 1500 7500 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Critère basé sur la province géologiques des basses terres Saint Laurent 

P
U
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P
U

-7

P
U
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 Métaux

HAP

 HAM

 HP C10-C50

F
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F
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F
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0,05 à 0,50

P
U

-4
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Étude de Caractérisation environnementale

TRAVAUX PUBLICS ET SERVICES GOUVERNEMENTAUX CANADA,

1537, Route 138

Donnacona (Québec)

Tableau 2 : Résultats des analyses chimiques des sols  (Recommandations du CCME)

Source

Paramètres Unité
Residentiel / 

Parc
Commerciale industriel 

Residentiel / 
Parc

Commerciale industriel Échantillon

F-
1

 C
F-

1
B

F-
1

 C
F-

2
C

F-
2

 C
F-

1

F-
2

 C
F-

2
A

F-
2

 C
F-

4

F-
3

 C
F-

1

F-
3

 C
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2
C

P
U

-4
/D

U
P

-1

P
U

-4
/V

R
-2

Éc
ar

t

P
U

-4
/V

R
-4

Profondeur 0,15  à 0,61 1,00 à 1,22 0,00 à 0,61 0,61 à 0,90 1,83 à 2,44 0,00 à 0,61 0,85 à 1,22 1,00 à 1,50

 HP C10-C50
F1 (C6 - C10) -3 -3 -3 30 320 320 --

F2 (>C10 - C16) -3 -3 -3 150 260 260 <50.0 14,9

F3 (C16 - C34) -3 -3 -3 300 1,700 1,700 618 163

F4 (>C34 - C50) -3 -3 -3 2,800 3,300 3,300 2220 79,9

huiles/Bitume Diesel/Huiles

IPP NA

Benzène mg/kg -3 -3 -3
0,03 0,03 0,03 nd nd nd nd nd

Chlorobenzène mg/kg -3 -3 -3
1 10 10 nd nd nd nd nd

Dichloro-1,2 benzène mg/kg -3 -3 -3
1 10 10 nd nd nd nd nd

Dichloro-1,3 benzène mg/kg -3 -3 -3
1 10 10 nd nd nd nd nd

Dichloro-1,4 benzène mg/kg -3 -3 -3
1 10 10 nd nd nd nd nd

Éthylbenzène mg/kg -3 -3 -3
0,082 0,082 0,082 nd nd nd nd nd

Styrène mg/kg -3 -3 -3
5 50 50 nd nd nd nd nd

Toluène mg/kg -3 -3 -3
0,37 0,37 0,37 nd nd nd nd nd

Xylènes mg/kg -3 -3 -3
11 11 11 nd nd nd nd nd

Acénaphtène mg/kg -3 -3 -3
-3 -3 -3 nd nd nd nd nd nd nd nd nd nd nd

Acénaphtylène mg/kg -3 -3 -3 -3 -3 -3
nd nd nd nd nd nd nd nd nd nd nd

Anthracène mg/kg -3 -3 -3
-3 -3 -3 nd nd nd nd nd nd nd nd nd nd nd

Benzo (a) anthracène mg/kg -3 -3 -3 1 10 10 nd nd nd nd nd nd nd nd nd nd nd

Benzo (a) pyrène mg/kg -3 -3 -3
20 72 72 nd nd nd nd nd nd nd nd nd nd nd

Benzo (b) fluoranthène mg/kg -3 -3 -3 1 10 10 nd nd nd nd nd nd nd nd nd nd nd

Benzo (j) fluoranthène mg/kg -3 -3 -3
-3 -3 -3 nd nd nd nd nd nd nd nd nd nd nd

Benzo (k) fluoranthène mg/kg -3 -3 -3 1 10 10 nd nd nd nd nd nd nd nd nd nd nd

Benzo (b+j+k) fluoranthène mg/kg -3 -3 -3
1 10 10 nd nd nd nd nd nd nd nd nd nd nd

Benzo (c) phénanthrène mg/kg -3 -3 -3 -3 -3 -3
nd nd nd nd nd nd nd nd nd nd nd

Benzo (e) pyrène mg/kg -3 -3 -3
nd nd nd nd nd nd nd nd nd nd nd

Benzo (g,h,i) pérylène mg/kg -3 -3 -3 -3 -3 -3
nd nd nd nd nd nd nd nd nd nd nd

Chrysène mg/kg -3 -3 -3
-3 -3 -3 nd nd nd nd nd nd nd nd nd nd nd

Dibenzo (a,h) anthracène mg/kg -3 -3 -3 1 10 10 nd nd nd nd nd nd nd nd nd nd nd

Dibenzo (a,h) pyrène mg/kg -3 -3 -3
-3 -3 -3 nd nd nd nd nd nd nd nd nd nd nd

Dibenzo (a,i) pyrène mg/kg -3 -3 -3 -3 -3 -3
nd nd nd nd nd nd nd nd nd nd nd

Dibenzo (a,l) pyrène mg/kg -3 -3 -3
-3 -3 -3 nd nd nd nd nd nd nd nd nd nd nd

Diméthyl-1,3 naphtalène mg/kg -3 -3 -3 -3 -3 -3
nd nd nd nd nd nd nd nd nd nd nd

Diméthyl-7,12 benzo (a) anthracène mg/kg -3 -3 -3
-3 -3 -3 nd nd nd nd nd nd nd nd nd nd nd

Fluoranthène mg/kg -3 -3 -3 50 180 180 nd nd nd nd nd nd nd nd nd nd nd

Fluorène mg/kg -3 -3 -3
-3 -3 -3 nd nd nd nd nd nd nd nd nd nd nd

Indéno (1,2,3-cd) pyrène mg/kg -3 -3 -3 1 10 10 nd nd nd nd nd nd nd nd nd nd nd

Méthyl-1 naphtalène mg/kg -3 -3 -3
-3 -3 -3 nd nd nd nd nd nd nd nd nd nd nd

Méthyl-2 naphtalène mg/kg -3 -3 -3 -3 -3 -3
nd nd nd nd nd nd nd nd nd nd nd

Méthyl-3 cholanthrène mg/kg -3 -3 -3
-3 -3 -3 nd nd nd nd nd nd nd nd nd nd nd

Naphtalène mg/kg -3 -3 -3 0,6 22 22 nd nd nd nd nd nd nd nd nd nd nd

Phénanthrène mg/kg -3 -3 -3
5 50 50 nd nd nd nd nd nd nd nd nd nd nd

Pyrène mg/kg -3 -3 -3 10 100 100 nd nd nd nd nd nd nd nd nd nd nd

Triméthyl-2,3,5 naphtalène mg/kg -3 -3 -3
-3 -3 -3

nd nd nd nd nd nd nd nd nd nd nd

Argent mg/kg 20 40 40 N/A N/A N/A nd nd nd nd nd nd nd nd nd nd nd

Arsenic mg/kg 12 12 12 N/A N/A N/A nd nd nd nd 6 nd nd 5 5 0% 8

Baryum mg/kg 500 2000 2000 N/A N/A N/A 24 187 34 60 309 60 80 111 106 5% 168

Cadmium mg/kg 10 22 22 N/A N/A N/A nd nd nd nd nd nd nd nd nd nd nd

Chrome mg/kg 64 87 87 N/A N/A N/A nd nd nd nd nd nd nd nd nd nd nd

Cobalt mg/kg 50 300 300 N/A N/A N/A nd nd nd nd nd nd nd nd nd nd 18

Cuivre mg/kg 63 91 91 N/A N/A N/A nd nd nd nd nd nd nd nd nd nd nd

Étain mg/kg 50 300 300 N/A N/A N/A nd nd nd nd nd nd nd nd nd nd nd

Manganèse mg/kg - - - N/A N/A N/A 101 68 133 88 714 198 79 294 281 5% 183

Mercure mg/kg 6,6 24 50 N/A N/A N/A nd -- nd -- -- nd -- nd nd nd --

Molybdène mg/kg 10 40 40 N/A N/A N/A nd nd nd nd nd nd nd nd nd nd 2

Nickel mg/kg 45 89 89 N/A N/A N/A nd nd nd nd nd nd nd 32 30 6% 48

Plomb mg/kg 140 260 600 N/A N/A N/A nd nd nd nd nd nd nd nd nd nd nd

Sélénium mg/kg 1 2,9 2,9 N/A N/A N/A nd -- nd -- -- nd -- nd nd nd --

Zinc mg/kg 200 360 360 N/A N/A N/A nd nd nd nd nd nd nd nd nd nd nd

1: standard Pancanadien relatif aux hydrocarbures pétroliers dans le sol,  et Recommandations canadiennes pour la qualité de l'environnement

2: sols gorssiers, dont la granulo est supérieur à 75 µm

3: pas de valeur

 Métaux

 HAM

HAP

 HP C10-C50_IPP

0,05 à 0,50

Recommandations canadiennes pour la 

qualité de l'environnement 1
Standards pancanadien relatifs aux 

hydrocarbures pétroliers dans les sols 1,2 F
-1

F
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F
-3
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Étude de Caractérisation environnementale

TRAVAUX PUBLICS ET SERVICES GOUVERNEMENTAUX CANADA,

1537, Route 138

Donnacona (Québec)

Tableau 2 : Résultats des analyses chimiques des sols  (Recommandations du CCME)

Source

Paramètres Unité
Residentiel / 

Parc
Commerciale industriel 

Residentiel / 
Parc

Commerciale industriel Échantillon

Profondeur

 HP C10-C50
F1 (C6 - C10) -3 -3 -3 30 320 320
F2 (>C10 - C16) -3 -3 -3 150 260 260
F3 (C16 - C34) -3 -3 -3 300 1,700 1,700
F4 (>C34 - C50) -3 -3 -3 2,800 3,300 3,300

IPP NA

Benzène mg/kg -3 -3 -3
0,03 0,03 0,03

Chlorobenzène mg/kg -3 -3 -3
1 10 10

Dichloro-1,2 benzène mg/kg -3 -3 -3
1 10 10

Dichloro-1,3 benzène mg/kg -3 -3 -3
1 10 10

Dichloro-1,4 benzène mg/kg -3 -3 -3
1 10 10

Éthylbenzène mg/kg -3 -3 -3
0,082 0,082 0,082

Styrène mg/kg -3 -3 -3
5 50 50

Toluène mg/kg -3 -3 -3
0,37 0,37 0,37

Xylènes mg/kg -3 -3 -3
11 11 11

Acénaphtène mg/kg -3 -3 -3
-3 -3 -3

Acénaphtylène mg/kg -3 -3 -3 -3 -3 -3

Anthracène mg/kg -3 -3 -3
-3 -3 -3

Benzo (a) anthracène mg/kg -3 -3 -3 1 10 10
Benzo (a) pyrène mg/kg -3 -3 -3

20 72 72

Benzo (b) fluoranthène mg/kg -3 -3 -3 1 10 10
Benzo (j) fluoranthène mg/kg -3 -3 -3

-3 -3 -3

Benzo (k) fluoranthène mg/kg -3 -3 -3 1 10 10
Benzo (b+j+k) fluoranthène mg/kg -3 -3 -3

1 10 10

Benzo (c) phénanthrène mg/kg -3 -3 -3 -3 -3 -3

Benzo (e) pyrène mg/kg -3 -3 -3

Benzo (g,h,i) pérylène mg/kg -3 -3 -3 -3 -3 -3

Chrysène mg/kg -3 -3 -3
-3 -3 -3

Dibenzo (a,h) anthracène mg/kg -3 -3 -3 1 10 10
Dibenzo (a,h) pyrène mg/kg -3 -3 -3

-3 -3 -3

Dibenzo (a,i) pyrène mg/kg -3 -3 -3 -3 -3 -3

Dibenzo (a,l) pyrène mg/kg -3 -3 -3
-3 -3 -3

Diméthyl-1,3 naphtalène mg/kg -3 -3 -3 -3 -3 -3

Diméthyl-7,12 benzo (a) anthracène mg/kg -3 -3 -3
-3 -3 -3

Fluoranthène mg/kg -3 -3 -3 50 180 180
Fluorène mg/kg -3 -3 -3

-3 -3 -3

Indéno (1,2,3-cd) pyrène mg/kg -3 -3 -3 1 10 10
Méthyl-1 naphtalène mg/kg -3 -3 -3

-3 -3 -3

Méthyl-2 naphtalène mg/kg -3 -3 -3 -3 -3 -3

Méthyl-3 cholanthrène mg/kg -3 -3 -3
-3 -3 -3

Naphtalène mg/kg -3 -3 -3 0,6 22 22
Phénanthrène mg/kg -3 -3 -3

5 50 50

Pyrène mg/kg -3 -3 -3 10 100 100
Triméthyl-2,3,5 naphtalène mg/kg -3 -3 -3

-3 -3 -3

Argent mg/kg 20 40 40 N/A N/A N/A

Arsenic mg/kg 12 12 12 N/A N/A N/A
Baryum mg/kg 500 2000 2000 N/A N/A N/A
Cadmium mg/kg 10 22 22 N/A N/A N/A
Chrome mg/kg 64 87 87 N/A N/A N/A
Cobalt mg/kg 50 300 300 N/A N/A N/A
Cuivre mg/kg 63 91 91 N/A N/A N/A
Étain mg/kg 50 300 300 N/A N/A N/A
Manganèse mg/kg - - - N/A N/A N/A
Mercure mg/kg 6,6 24 50 N/A N/A N/A
Molybdène mg/kg 10 40 40 N/A N/A N/A
Nickel mg/kg 45 89 89 N/A N/A N/A
Plomb mg/kg 140 260 600 N/A N/A N/A
Sélénium mg/kg 1 2,9 2,9 N/A N/A N/A
Zinc mg/kg 200 360 360 N/A N/A N/A

1: standard Pancanadien relatif aux hydrocarbures pétroliers dans le sol,  et Recommandations canadiennes pour la qualité de l'environnement

2: sols gorssiers, dont la granulo est supérieur à 75 µm

3: pas de valeur

 Métaux

 HAM

HAP

 HP C10-C50_IPP

Recommandations canadiennes pour la 

qualité de l'environnement 1
Standards pancanadien relatifs aux 

hydrocarbures pétroliers dans les sols 1,2
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R
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R
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-8
/V

R
-2

A

P
U

-8
/V

R
-4

0,00 à 0,30 0,00 à 0,30 0,30 à 0,80 0,80 à 1,15 0,00 à 0,50 0,50 à 0,80 0,80 à 1,70 0,08 à 0,50 1,20 à 1,80

<10.0 <10.0 20,2

167 164 290

269 70,4 117

Huiie/Bitume Diesel/Huiles Diesel/Huiles

<0.1 nd nd

<0.2 nd nd

<0.2 nd nd

<0.2 nd nd

<0.2 nd nd

<0.2 nd nd

<0.2 nd nd

<0.2 nd nd

<0.2 nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd 0,2 nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd 0,2 nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd 0,1 nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd 0,2 nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd 0,2 nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd nd 0,2 nd nd nd nd nd

nd nd nd 0,1 nd nd nd nd nd

nd nd nd nd nd nd nd nd nd

nd nd <0.5 nd nd nd nd nd nd

nd nd <5 nd nd nd nd nd 9

26 28 44 125 106 nd 254 66 208

nd nd <0.9 nd nd nd nd nd nd

nd nd 51 nd 50 nd nd nd nd

nd nd <15 nd nd nd nd nd 18

nd nd <40 nd nd nd nd nd nd

nd nd <5 nd nd nd nd nd nd

82 90 111 106 211 49 74 136 685

-- -- <0.2 -- nd -- -- nd --

nd nd <2 3 nd nd nd nd 2

nd nd <30 nd nd nd 30 nd 43

nd nd 138 68 nd nd nd nd nd

-- -- <1.0 -- nd -- -- nd --

nd nd <100 nd nd nd nd nd nd
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Tableau 3: Résultats des analyses chimiques des eaux souterraines 
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F
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-3
/S

T
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00 HP C10-C50 --

Hydrocarbures pétroliers C10 à C50 µg/L 2800 -- nd nd nd

IPP NA -- -- nd nd nd

HAM --

Benzène µg/L 590 370 nd nd nd

Chlorobenzène µg/L 130 1,3 nd nd nd

Dichloro-1,2 benzène µg/L 70 0,7 nd nd nd

Dichloro-1,3 benzène µg/L 100 150 nd nd nd

Dichloro-1,4 benzène µg/L 100 26 nd nd nd

Éthylbenzène µg/L 160 90 nd nd nd

Styrène µg/L 800 72 nd nd nd

Toluène µg/L 200 2 nd nd nd

Xylènes (o,m,p) µg/L 370 - nd nd nd

HAP -- -- -- -- -- --

Acénaphtène µg/L 100 5,8 -- nd nd

Anthracène µg/L -- 0,012 -- nd nd

Benzo (a) anthracène µg/L 1,8 0,018 -- nd nd

Benzo (a) pyrène µg/L 1,8 0,015 -- nd nd

Benzo (b) fluoranthène µg/L 1,8 -3
-- nd nd

Benzo (b+j+k) fluoranthène µg/L 1,8 -3
-- nd nd

Benzo (j) fluoranthène µg/L 1,8 -3
-- nd nd

Benzo (k) fluoranthène µg/L 1,8 -3
-- nd nd

Chrysène µg/L 1,8 -3
-- nd nd

Dibenzo (a,h) anthracène µg/L 1,8 0,04 -- nd nd

Fluoranthène µg/L 14 3 -- nd nd

Fluorène µg/L 110 -3
-- nd nd

Indéno (1,2,3-cd) pyrène µg/L 1,8 1,1 -- nd nd

Naphtalène µg/L 100 0,4 -- nd nd

Phénanthrène µg/L 4,7 0,025 -- nd nd

Pyrène µg/L 1,8 -- -- nd nd

Métaux --

Aluminium dissous µg/L - 100 nd nd nd

Antimoine dissous µg/L 1100 -3
nd nd nd

Argent dissous µg/L 0,62 0,25 nd nd nd

Arsenic dissous µg/L 340 5 nd nd nd

Baryum dissous µg/L 600 -3
1510 1670 3170

Cadmium dissous µg/L 1,1 1,00 nd nd nd

Chrome dissous µg/L -3 -3
0,9 2 6,5

Cobalt dissous µg/L 370 -3
nd nd nd

Cuivre dissous µg/L 7,3 4,0 nd nd nd

Manganèse dissous µg/L 2300 -3
281 400 906

Mercure dissous (Hg) µg/L 0,013 0,026 -- -- --

Molybdène dissous µg/L 29000 73 nd nd nd

Nickel dissous µg/L 260 25 nd nd nd

Plomb dissous µg/L 34 1 nd nd 0,2

Sélénium dissous µg/L 62 -3
nd nd nd

Sodium dissous µg/L -3 1 - - -

Zinc dissous µg/L 67 30 nd nd nd
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APPENDIX 6 – Section 1: Certificates of Chemical Analyzes AGAT Soils – Certificate No. 
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QUEBEC , QC   G2J1P7    
(418) 626-5211
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Québec, Québec
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TEL (418)266-5511
FAX (418)653-2335
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1VERSION*:

Should you require any information regarding this analysis please contact your client services representative at (418) 266-5511

16Q135034AGAT WORK ORDER:
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PROJECT: 638589

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

Laboratories (V1)

*NOTES

Page 1 of 23

This version replaces and cancels all previous versions, if applicable. Reproduction of this document is prohibited, in whole or part, unless authorised in writing by the laboratory. The
results relate only to the samples analyzed



F-2 CF-2AF-1 CF-2C F-2 CF-4 F-3 CF-2C PU-4/VR-4SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-09-012016-08-30 2016-08-30 2016-08-312016-08-30DATE SAMPLED:

7828869 7828871 7828872 7828874 7828877G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A]Silver 0.52mg/kg 20 40 200

<5[<A] <5[<A] 6[A] <5[<A] 8[A-B]Arsenic 56mg/kg 30 50 250

187[<A] 60[<A] 309[<A] 80[<A] 168[<A]Barium 20340mg/kg 500 2000 10000

<0.9[<A] <0.9[<A] <0.9[<A] <0.9[<A] <0.9[<A]Cadmium 0.91.5mg/kg 5 20 100

<45[<A] <45[<A] <45[<A] <45[<A] <45[<A]Chromium 45100mg/kg 250 800 4000

<15[<A] <15[<A] <15[<A] <15[<A] 18[<A]Cobalt 1525mg/kg 50 300 1500

<40[<A] <40[<A] <40[<A] <40[<A] <40[<A]Copper 4050mg/kg 100 500 2500

<5[<A] <5[<A] <5[<A] <5[<A] <5[<A]Tin 55mg/kg 50 300 1500

68[<A] 88[<A] 714[<A] 79[<A] 183[<A]Manganese 101000mg/kg 1000 2200 11000

<2[<A] <2[<A] <2[<A] <2[<A] 2[A]Molybdenum 22mg/kg 10 40 200

<30[<A] <30[<A] <30[<A] <30[<A] 48[<A]Nickel 3050mg/kg 100 500 2500

<30[<A] <30[<A] <30[<A] <30[<A] <30[<A]Lead 3050mg/kg 500 1000 5000

<100[<A] <100[<A] <100[<A] <100[<A] <100[<A]Zinc 100140mg/kg 500 1500 7500
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PU-6/VR-3PU-6/VR-1 PU-6/DUP-2 PU-7/VR-2 PU-7/VR-4SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-09-012016-09-01 2016-09-01 2016-09-012016-09-01DATE SAMPLED:

7828878 7828880 7828881 7828883 7828884G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A]Silver 0.52mg/kg 20 40 200

<5[<A] <5[<A] <5[<A] <5[<A] <5[<A]Arsenic 56mg/kg 30 50 250

28[<A] 125[<A] 26[<A] <20[<A] 254[<A]Barium 20340mg/kg 500 2000 10000

<0.9[<A] <0.9[<A] <0.9[<A] <0.9[<A] <0.9[<A]Cadmium 0.91.5mg/kg 5 20 100

<45[<A] <45[<A] <45[<A] <45[<A] <45[<A]Chromium 45100mg/kg 250 800 4000

<15[<A] <15[<A] <15[<A] <15[<A] <15[<A]Cobalt 1525mg/kg 50 300 1500

<40[<A] <40[<A] <40[<A] <40[<A] <40[<A]Copper 4050mg/kg 100 500 2500

<5[<A] <5[<A] <5[<A] <5[<A] <5[<A]Tin 55mg/kg 50 300 1500

90[<A] 106[<A] 82[<A] 49[<A] 74[<A]Manganese 101000mg/kg 1000 2200 11000

<2[<A] 3[A-B] <2[<A] <2[<A] <2[<A]Molybdenum 22mg/kg 10 40 200

<30[<A] <30[<A] <30[<A] <30[<A] 30[<A]Nickel 3050mg/kg 100 500 2500

<30[<A] 68[A-B] <30[<A] <30[<A] <30[<A]Lead 3050mg/kg 500 1000 5000

<100[<A] <100[<A] <100[<A] <100[<A] <100[<A]Zinc 100140mg/kg 500 1500 7500
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PU-8/VR-4SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

2016-09-02DATE SAMPLED:

7828886G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.5[<A]Silver 0.52mg/kg 20 40 200

9[A-B]Arsenic 56mg/kg 30 50 250

208[<A]Barium 20340mg/kg 500 2000 10000

<0.9[<A]Cadmium 0.91.5mg/kg 5 20 100

<45[<A]Chromium 45100mg/kg 250 800 4000

18[<A]Cobalt 1525mg/kg 50 300 1500

<40[<A]Copper 4050mg/kg 100 500 2500

<5[<A]Tin 55mg/kg 50 300 1500

685[<A]Manganese 101000mg/kg 1000 2200 11000

2[A]Molybdenum 22mg/kg 10 40 200

43[<A]Nickel 3050mg/kg 100 500 2500

<30[<A]Lead 3050mg/kg 500 1000 5000

<100[<A]Zinc 100140mg/kg 500 1500 7500

RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to QC PTC 2016 A, B Refers to QC PTC 2016 B, C Refers to QC PTC 2016 C, D Refers to QC RESC (Annex 1)Comments:
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F-2 CF-1F-1 CF-1B F-3 CF-1 PU-4/VR-2 PU-4/DUP-1SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-09-012016-08-30 2016-08-31 2016-09-012016-08-30DATE SAMPLED:

7828867 7828870 7828873 7828875 7828876G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A]Silver 0.52mg/kg 20 40 200

<5[<A] <5[<A] <5[<A] 5[<A] 5[<A]Arsenic 56mg/kg 30 50 250

24[<A] 34[<A] 60[<A] 106[<A] 111[<A]Barium 20340mg/kg 500 2000 10000

<0.9[<A] <0.9[<A] <0.9[<A] <0.9[<A] <0.9[<A]Cadmium 0.91.5mg/kg 5 20 100

<45[<A] <45[<A] <45[<A] <45[<A] <45[<A]Chromium 45100mg/kg 250 800 4000

<15[<A] <15[<A] <15[<A] <15[<A] <15[<A]Cobalt 1525mg/kg 50 300 1500

<40[<A] <40[<A] <40[<A] <40[<A] <40[<A]Copper 4050mg/kg 100 500 2500

<5[<A] <5[<A] <5[<A] <5[<A] <5[<A]Tin 55mg/kg 50 300 1500

101[<A] 133[<A] 198[<A] 281[<A] 294[<A]Manganese 101000mg/kg 1000 2200 11000

<0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A]Mercury 0.20.2mg/kg 2 10 50

<2[<A] <2[<A] <2[<A] <2[<A] <2[<A]Molybdenum 22mg/kg 10 40 200

<30[<A] <30[<A] <30[<A] 30[<A] 32[<A]Nickel 3050mg/kg 100 500 2500

<30[<A] <30[<A] <30[<A] <30[<A] <30[<A]Lead 3050mg/kg 500 1000 5000

<1.0[<A] <1.0[<A] <1.0[<A] <1.0[<A] <1.0[<A]Selenium 1.01mg/kg 3 10 50

<100[<A] <100[<A] <100[<A] <100[<A] <100[<A]Zinc 100140mg/kg 500 1500 7500
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PU-7/VR-1PU-6/VR-2 PU-8/VR-2ASAMPLE DESCRIPTION:

SoilSoilSoilSAMPLE TYPE:

2016-09-01 2016-09-022016-09-01DATE SAMPLED:

7828879 7828882 7828885G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.5[<A] <0.5[<A] <0.5[<A]Silver 0.52mg/kg 20 40 200

<5[<A] <5[<A] <5[<A]Arsenic 56mg/kg 30 50 250

44[<A] 106[<A] 66[<A]Barium 20340mg/kg 500 2000 10000

<0.9[<A] <0.9[<A] <0.9[<A]Cadmium 0.91.5mg/kg 5 20 100

51[<A] 50[<A] <45[<A]Chromium 45100mg/kg 250 800 4000

<15[<A] <15[<A] <15[<A]Cobalt 1525mg/kg 50 300 1500

<40[<A] <40[<A] <40[<A]Copper 4050mg/kg 100 500 2500

<5[<A] <5[<A] <5[<A]Tin 55mg/kg 50 300 1500

111[<A] 211[<A] 136[<A]Manganese 101000mg/kg 1000 2200 11000

<0.2[<A] <0.2[<A] <0.2[<A]Mercury 0.20.2mg/kg 2 10 50

<2[<A] <2[<A] <2[<A]Molybdenum 22mg/kg 10 40 200

<30[<A] <30[<A] <30[<A]Nickel 3050mg/kg 100 500 2500

138[A-B] <30[<A] <30[<A]Lead 3050mg/kg 500 1000 5000

<100[<A] <100[<A] <100[<A]Zinc 100140mg/kg 500 1500 7500

<1.0[<A] <1.0[<A] <1.0[<A]Selenium 1.01mg/kg 3 10 50

RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to QC PTC 2016 A, B Refers to QC PTC 2016 B, C Refers to QC PTC 2016 C, D Refers to QC RESC (Annex 1)Comments:
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F-2 CF-1F-1 CF-1B F-3 CF-1 PU-4/VR-2 PU-6/VR-2SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-09-012016-08-30 2016-08-31 2016-09-012016-08-30DATE SAMPLED:

7828867 7828870 7828873 7828875 7828879G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzene 0.10.1mg/kg 0.5 5 5

<0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A]Chlorobenzene 0.20.2mg/kg 1 10 10

<0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A]Dichloro-1,2 benzene 0.20.2mg/kg 1 10 10

<0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A]Dichloro-1,3 benzene 0.20.2mg/kg 1 10 10

<0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A]Dichloro-1,4 benzene 0.20.2mg/kg 1 10 10

<0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A]Ethylbenzene 0.20.2mg/kg 5 50 50

<0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A]Styrene 0.20.2mg/kg 5 50 50

<0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A]Toluene 0.20.2mg/kg 3 30 30

<0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A]Xylenes 0.20.2mg/kg 5 50 50

5.5 5.1 6.3 8.9 12.9% Moisture 0.2%

Acceptable LimitsUnitSurrogate

112 113 117 120 117Fluorobenzene % 40-140
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PU-8/VR-2APU-7/VR-1SAMPLE DESCRIPTION:

SoilSoilSAMPLE TYPE:

2016-09-022016-09-01DATE SAMPLED:

7828882 7828885G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.1[<A] <0.1[<A]Benzene 0.10.1mg/kg 0.5 5 5

<0.2[<A] <0.2[<A]Chlorobenzene 0.20.2mg/kg 1 10 10

<0.2[<A] <0.2[<A]Dichloro-1,2 benzene 0.20.2mg/kg 1 10 10

<0.2[<A] <0.2[<A]Dichloro-1,3 benzene 0.20.2mg/kg 1 10 10

<0.2[<A] <0.2[<A]Dichloro-1,4 benzene 0.20.2mg/kg 1 10 10

<0.2[<A] <0.2[<A]Ethylbenzene 0.20.2mg/kg 5 50 50

<0.2[<A] <0.2[<A]Styrene 0.20.2mg/kg 5 50 50

<0.2[<A] <0.2[<A]Toluene 0.20.2mg/kg 3 30 30

<0.2[<A] <0.2[<A]Xylenes 0.20.2mg/kg 5 50 50

5.5 12.4% Moisture 0.2%

Acceptable LimitsUnitSurrogate

112 118Fluorobenzene % 40-140

RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to QC PTC (Criteria A), B Refers to QC PTC (Criteria B), C Refers to QC PTC (Criteria C), D Refers to QC RESC (Annex 1)Comments:
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F-1 CF-2CF-1 CF-1B F-2 CF-1 F-2 CF-2A F-2 CF-4SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-08-302016-08-30 2016-08-30 2016-08-302016-08-30DATE SAMPLED:

7828867 7828869 7828870 7828871 7828872G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Acenaphtene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Acenaphtylene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Anthracene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(a)anthracene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(a)pyrene 0.10.1mg/kg 1 10 34

<0.1 <0.1 <0.1 <0.1 <0.1Benzo(e)pyrene 0.1mg/kg

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(b)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(j)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(k)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo (b+j+k) fluoranthene 0.10.1mg/kg 1 10

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(c)phenanthrene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(g,h,i)perylene 0.10.1mg/kg 1 10 18

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Chrysene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,h)anthracene 0.10.1mg/kg 1 10 82

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,i)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,h)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,l)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dimethyl-7,12 benzo(a)anthracene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Fluoranthene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Fluorene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Indeno(1,2,3-cd)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-3 cholanthrene 0.10.1mg/kg 1 10 150

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Naphtalene 0.10.1mg/kg 5 50 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Phenanthrene 0.10.1mg/kg 5 50 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Pyrene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-1 naphtalene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-2 naphtalene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dimethyl-1,3 naphtalene 0.10.1mg/kg 1 10 56
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F-1 CF-2CF-1 CF-1B F-2 CF-1 F-2 CF-2A F-2 CF-4SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-08-302016-08-30 2016-08-30 2016-08-302016-08-30DATE SAMPLED:

7828867 7828869 7828870 7828871 7828872G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Trimethyl-2,3,5 naphtalene 0.10.1mg/kg 1 10 56

5.5 19.3 5.1 33.0 3.5% Moisture 0.2%

Acceptable LimitsUnitSurrogate

91 98 135 88 98Rec. Acenaphtene-D10 % 40-140

91 98 139 93 100Rec. Benzo(a)anthracene-D12 % 40-140

87 94 135 86 98Rec. Pyrene-D10 % 40-140
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F-3 CF-2CF-3 CF-1 PU-4/VR-2 PU-4/DUP-1 PU-4/VR-4SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-09-012016-08-31 2016-09-01 2016-09-012016-08-31DATE SAMPLED:

7828873 7828874 7828875 7828876 7828877G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Acenaphtene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Acenaphtylene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Anthracene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(a)anthracene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(a)pyrene 0.10.1mg/kg 1 10 34

<0.1 <0.1 <0.1 <0.1 <0.1Benzo(e)pyrene 0.1mg/kg

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(b)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(j)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(k)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo (b+j+k) fluoranthene 0.10.1mg/kg 1 10

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(c)phenanthrene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(g,h,i)perylene 0.10.1mg/kg 1 10 18

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Chrysene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,h)anthracene 0.10.1mg/kg 1 10 82

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,i)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,h)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,l)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dimethyl-7,12 benzo(a)anthracene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Fluoranthene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Fluorene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Indeno(1,2,3-cd)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-3 cholanthrene 0.10.1mg/kg 1 10 150

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Naphtalene 0.10.1mg/kg 5 50 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Phenanthrene 0.10.1mg/kg 5 50 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Pyrene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-1 naphtalene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-2 naphtalene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dimethyl-1,3 naphtalene 0.10.1mg/kg 1 10 56
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F-3 CF-2CF-3 CF-1 PU-4/VR-2 PU-4/DUP-1 PU-4/VR-4SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-09-012016-08-31 2016-09-01 2016-09-012016-08-31DATE SAMPLED:

7828873 7828874 7828875 7828876 7828877G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Trimethyl-2,3,5 naphtalene 0.10.1mg/kg 1 10 56

6.3 18.6 8.9 9.1 20.1% Moisture 0.2%

Acceptable LimitsUnitSurrogate

97 97 102 100 94Rec. Acenaphtene-D10 % 40-140

96 96 99 100 91Rec. Benzo(a)anthracene-D12 % 40-140

94 93 97 99 87Rec. Pyrene-D10 % 40-140
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PU-6/VR-2PU-6/VR-1 PU-6/VR-3 PU-6/DUP-2 PU-7/VR-1SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-09-012016-09-01 2016-09-01 2016-09-012016-09-01DATE SAMPLED:

7828878 7828879 7828880 7828881 7828882G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Acenaphtene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Acenaphtylene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Anthracene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(a)anthracene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(a)pyrene 0.10.1mg/kg 1 10 34

<0.1 <0.1 0.1 <0.1 <0.1Benzo(e)pyrene 0.1mg/kg

<0.1[<A] <0.1[<A] 0.2[A-B] <0.1[<A] <0.1[<A]Benzo(b)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(j)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(k)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] 0.2[A-B] <0.1[<A] <0.1[<A]Benzo (b+j+k) fluoranthene 0.10.1mg/kg 1 10

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(c)phenanthrene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(g,h,i)perylene 0.10.1mg/kg 1 10 18

<0.1[<A] <0.1[<A] 0.2[A-B] <0.1[<A] <0.1[<A]Chrysene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,h)anthracene 0.10.1mg/kg 1 10 82

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,i)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,h)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,l)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dimethyl-7,12 benzo(a)anthracene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] 0.2[A-B] <0.1[<A] <0.1[<A]Fluoranthene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Fluorene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Indeno(1,2,3-cd)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-3 cholanthrene 0.10.1mg/kg 1 10 150

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Naphtalene 0.10.1mg/kg 5 50 56

<0.1[<A] <0.1[<A] 0.2[A-B] <0.1[<A] <0.1[<A]Phenanthrene 0.10.1mg/kg 5 50 56

<0.1[<A] <0.1[<A] 0.1[A] <0.1[<A] <0.1[<A]Pyrene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-1 naphtalene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-2 naphtalene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dimethyl-1,3 naphtalene 0.10.1mg/kg 1 10 56
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PU-6/VR-2PU-6/VR-1 PU-6/VR-3 PU-6/DUP-2 PU-7/VR-1SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-09-012016-09-01 2016-09-01 2016-09-012016-09-01DATE SAMPLED:

7828878 7828879 7828880 7828881 7828882G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Trimethyl-2,3,5 naphtalene 0.10.1mg/kg 1 10 56

2.8 12.9 69.6 2.4 5.5% Moisture 0.2%

Acceptable LimitsUnitSurrogate

87 94 92 95 95Rec. Acenaphtene-D10 % 40-140

79 95 86 103 95Rec. Benzo(a)anthracene-D12 % 40-140

75 93 84 96 95Rec. Pyrene-D10 % 40-140
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PU-7/VR-4PU-7/VR-2 PU-8/VR-2A PU-8/VR-4SAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:

2016-09-01 2016-09-02 2016-09-022016-09-01DATE SAMPLED:

7828883 7828884 7828885 7828886G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Acenaphtene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Acenaphtylene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Anthracene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(a)anthracene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(a)pyrene 0.10.1mg/kg 1 10 34

<0.1 <0.1 <0.1 <0.1Benzo(e)pyrene 0.1mg/kg

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(b)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(j)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(k)fluoranthene 0.10.1mg/kg 1 10 136

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo (b+j+k) fluoranthene 0.10.1mg/kg 1 10

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(c)phenanthrene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Benzo(g,h,i)perylene 0.10.1mg/kg 1 10 18

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Chrysene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,h)anthracene 0.10.1mg/kg 1 10 82

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,i)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,h)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dibenzo(a,l)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dimethyl-7,12 benzo(a)anthracene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Fluoranthene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Fluorene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Indeno(1,2,3-cd)pyrene 0.10.1mg/kg 1 10 34

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-3 cholanthrene 0.10.1mg/kg 1 10 150

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Naphtalene 0.10.1mg/kg 5 50 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Phenanthrene 0.10.1mg/kg 5 50 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Pyrene 0.10.1mg/kg 10 100 100

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-1 naphtalene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Methyl-2 naphtalene 0.10.1mg/kg 1 10 56

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Dimethyl-1,3 naphtalene 0.10.1mg/kg 1 10 56
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PU-7/VR-4PU-7/VR-2 PU-8/VR-2A PU-8/VR-4SAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:

2016-09-01 2016-09-02 2016-09-022016-09-01DATE SAMPLED:

7828883 7828884 7828885 7828886G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<0.1[<A] <0.1[<A] <0.1[<A] <0.1[<A]Trimethyl-2,3,5 naphtalene 0.10.1mg/kg 1 10 56

3.4 21.2 12.4 20.9% Moisture 0.2%

Acceptable LimitsUnitSurrogate

100 99 102 101Rec. Acenaphtene-D10 % 40-140

96 93 96 92Rec. Benzo(a)anthracene-D12 % 40-140

95 91 96 94Rec. Pyrene-D10 % 40-140

RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to QC PTC 2016 A, B Refers to QC PTC 2016 B, C Refers to QC PTC 2016 C, D Refers to QC RESC (Annex 1)Comments:
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F-1 CF-2CF-1 CF-1B F-2 CF-1 F-2 CF-2A F-2 CF-4SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-08-302016-08-30 2016-08-30 2016-08-302016-08-30DATE SAMPLED:

7828867 7828869 7828870 7828871 7828872G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<100[<A] <100[<A] 157[<A] 1620[B-C] 413[A-B]Petroleum Hydrocarbons C10-C50 100300mg/kg 700 3500 10000

NA NA NA Huile/Bitume NIPetroleum Product Identification NANA

5.5 19.3 5.1 33.0 3.5% Moisture 0.2%

Acceptable LimitsUnitSurrogate

102 107 108 113 110Rec. Nonane % 40-140

F-3 CF-2CF-3 CF-1 PU-4/VR-2 PU-4/DUP-1 PU-4/VR-4SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-09-012016-08-31 2016-09-01 2016-09-012016-08-31DATE SAMPLED:

7828873 7828874 7828875 7828876 7828877G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

298[<A] 155[<A] 293[<A] 306[A-B] 204[<A]Petroleum Hydrocarbons C10-C50 100300mg/kg 700 3500 10000

NA NA NA Diesel/Huile NAPetroleum Product Identification NANA

6.3 18.6 8.9 9.1 20.1% Moisture 0.2%

Acceptable LimitsUnitSurrogate

108 107 105 108 105Rec. Nonane % 40-140

PU-6/VR-2PU-6/VR-1 PU-6/VR-3 PU-6/DUP-2 PU-7/VR-1SAMPLE DESCRIPTION:

SoilSoilSoil Soil SoilSAMPLE TYPE:

2016-09-012016-09-01 2016-09-01 2016-09-012016-09-01DATE SAMPLED:

7828878 7828879 7828880 7828881 7828882G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<100[<A] 340[A-B] 197[<A] 109[<A] 148[<A]Petroleum Hydrocarbons C10-C50 100300mg/kg 700 3500 10000

NA Huile/Bitume NA NA NAPetroleum Product Identification NANA

2.8 12.9 69.6 2.4 5.5% Moisture 0.2%

Acceptable LimitsUnitSurrogate

88 109 108 105 101Rec. Nonane % 40-140
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PU-7/VR-4PU-7/VR-2 PU-8/VR-2A PU-8/VR-4SAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:

2016-09-01 2016-09-02 2016-09-022016-09-01DATE SAMPLED:

7828883 7828884 7828885 7828886G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<100[<A] 183[<A] 379[A-B] 452[A-B]Petroleum Hydrocarbons C10-C50 100300mg/kg 700 3500 10000

NA NA Diesel/Huile Diesel/HuilePetroleum Product Identification NANA

3.4 21.2 12.4 20.9% Moisture 0.2%

Acceptable LimitsUnitSurrogate

101 112 113 114Rec. Nonane % 40-140

RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to QC PTC 2016 A, B Refers to QC PTC 2016 B, C Refers to QC PTC 2016 C, D Refers to QC RESC (Annex 1)Comments:

7828872 Non identified
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14 Extractable Metals + Hg (Soil)

Silver 7828875 7828875 <0.5 <0.5 NA < 0.5 116% 80% 120% 112% 80% 120% 116% 70% 130%

Arsenic 7828875 7828875 5 6 NA < 5 110% 80% 120% 110% 80% 120% 112% 70% 130%

Barium 7828875 7828875 106 109 3.0% < 20 NA 80% 120% 102% 80% 120% NA 70% 130%

Cadmium 7828875 7828875 <0.9 <0.9 NA < 0.9 105% 80% 120% 103% 80% 120% 105% 70% 130%

Chromium
 

7828875 7828875 <45 <45 NA < 45 119% 80% 120% 116% 80% 120% 116% 70% 130%

Cobalt 7828875 7828875 <15 <15 NA < 15 101% 80% 120% 118% 80% 120% 119% 70% 130%

Copper 7828875 7828875 <40 <40 NA < 40 100% 80% 120% 100% 80% 120% 102% 70% 130%

Tin 7828875 7828875 <5 <5 NA < 5 99% 80% 120% 94% 80% 120% 101% 70% 130%

Manganese 7828875 7828875 281 294 4.5% < 10 120% 80% 120% 94% 80% 120% 97% 70% 130%

Mercury
 

7828867 7828867 <0.2 <0.2 NA < 0.2 100% 80% 120% 114% 80% 120% 108% 70% 130%

Molybdenum 7828875 7828875 <2 <2 NA < 2 112% 80% 120% 102% 80% 120% 105% 70% 130%

Nickel 7828875 7828875 30 32 NA < 30 105% 80% 120% 102% 80% 120% 103% 70% 130%

Lead 7828875 7828875 <30 <30 NA < 30 110% 80% 120% 103% 80% 120% 106% 70% 130%

Selenium 7828875 7828875 <1.0 <1.0 NA < 1.0 107% 80% 120% 109% 80% 120% 108% 70% 130%

Zinc
 

7828875 7828875 <100 <100 NA < 100 107% 80% 120% 104% 80% 120% 104% 70% 130%

13 Extractable Metals (Soil)

Silver 7828875 7828875 <0.5 <0.5 NA < 0.5 116% 80% 120% 112% 80% 120% 116% 70% 130%

Arsenic 7828875 7828875 5 6 NA < 5 110% 80% 120% 110% 80% 120% 112% 70% 130%

Barium 7828875 7828875 106 109 3.0% < 20 74% 80% 120% 102% 80% 120% NA 70% 130%

Cadmium 7828875 7828875 <0.9 <0.9 NA < 0.9 105% 80% 120% 103% 80% 120% 105% 70% 130%

Chromium
 

7828875 7828875 <45 <45 NA < 45 119% 80% 120% 116% 80% 120% 116% 70% 130%

Cobalt 7828875 7828875 <15 <15 NA < 15 101% 80% 120% 118% 80% 120% 119% 70% 130%

Copper 7828875 7828875 <40 <40 NA < 40 100% 80% 120% 100% 80% 120% 102% 70% 130%

Tin 7828875 7828875 <5 <5 NA < 5 99% 80% 120% 94% 80% 120% 101% 70% 130%

Manganese 7828875 7828875 281 294 4.5% < 10 120% 80% 120% 94% 80% 120% 97% 70% 130%

Molybdenum
 

7828875 7828875 <2 <2 NA < 2 112% 80% 120% 102% 80% 120% 105% 70% 130%

Nickel 7828875 7828875 30 32 NA < 30 105% 80% 120% 102% 80% 120% 103% 70% 130%

Lead 7828875 7828875 <30 <30 NA < 30 110% 80% 120% 103% 80% 120% 106% 70% 130%

Zinc 7828875 7828875 <100 <100 NA < 100 107% 80% 120% 104% 80% 120% 104% 70% 130%
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PAHs + Benzo (b,j,k) fluoranthene (Soil)

Acenaphtene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 98% 70% 130% NA 100% 100% 79% 60% 140%

Acenaphtylene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 90% 70% 130% NA 100% 100% 78% 60% 140%

Anthracene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 98% 70% 130% NA 100% 100% 94% 60% 140%

Benzo(a)anthracene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 106% 70% 130% NA 100% 100% 101% 60% 140%

Benzo(a)pyrene
 

1 7828882 < 0.1 < 0.1 0.0% < 0.1 93% 70% 130% NA 100% 100% 95% 60% 140%

Benzo(e)pyrene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 101% 70% 130% NA 100% 100% 97% 60% 140%

Benzo(b)fluoranthene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 100% 70% 130% NA 100% 100% 93% 60% 140%

Benzo(j)fluoranthene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 100% 70% 130% NA 100% 100% 102% 60% 140%

Benzo(k)fluoranthene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 110% 70% 130% NA 100% 100% 102% 60% 140%

Benzo (b+j+k) fluoranthene
 

1 7828882 < 0.1 < 0.1 0.0% < 0.1 103% 70% 130% NA 100% 100% 99% 60% 140%

Benzo(c)phenanthrene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 98% 70% 130% NA 100% 100% 94% 60% 140%

Benzo(g,h,i)perylene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 91% 70% 130% NA 100% 100% 96% 60% 140%

Chrysene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 107% 70% 130% NA 100% 100% 101% 60% 140%

Dibenzo(a,h)anthracene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 84% 70% 130% NA 100% 100% 88% 60% 140%

Dibenzo(a,i)pyrene
 

1 7828882 < 0.1 < 0.1 0.0% < 0.1 117% 70% 130% NA 100% 100% 135% 60% 140%

Dibenzo(a,h)pyrene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 104% 70% 130% NA 100% 100% 133% 60% 140%

Dibenzo(a,l)pyrene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 120% 70% 130% NA 100% 100% 131% 60% 140%

Dimethyl-7,12 benzo(a)anthracene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 75% 70% 130% NA 100% 100% 73% 60% 140%

Fluoranthene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 105% 70% 130% NA 100% 100% 99% 60% 140%

Fluorene
 

1 7828882 < 0.1 < 0.1 0.0% < 0.1 102% 70% 130% NA 100% 100% 81% 60% 140%

Indeno(1,2,3-cd)pyrene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 80% 70% 130% NA 100% 100% 99% 60% 140%

Methyl-3 cholanthrene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 88% 70% 130% NA 100% 100% 111% 60% 140%

Naphtalene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 91% 70% 130% NA 100% 100% 90% 60% 140%

Phenanthrene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 107% 70% 130% NA 100% 100% 101% 60% 140%

Pyrene
 

1 7828882 < 0.1 < 0.1 0.0% < 0.1 96% 70% 130% NA 100% 100% 92% 60% 140%

Methyl-1 naphtalene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 95% 70% 130% NA 100% 100% 82% 60% 140%

Methyl-2 naphtalene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 98% 70% 130% NA 100% 100% 86% 60% 140%

Dimethyl-1,3 naphtalene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 98% 70% 130% NA 100% 100% 81% 60% 140%

Trimethyl-2,3,5 naphtalene 1 7828882 < 0.1 < 0.1 0.0% < 0.1 96% 70% 130% NA 100% 100% 76% 60% 140%

Rec. Acenaphtene-D10
 

1 7828882 95 95 0.0% 96 96% 40% 140% NA 100% 100% 97% 40% 140%

Rec. Benzo(a)anthracene-D12 1 7828882 95 103 8.1% 99 102% 40% 140% NA 100% 100% 98% 40% 140%

Rec. Pyrene-D10 1 7828882 95 99 4.1% 95 96% 40% 140% NA 100% 100% 95% 40% 140%

% Moisture 7828867 7828867 5.5 6.0 8.6% < 0.2 100% 80% 120% NA 100% 100% NA 100% 100%

 

Petroleum Hydrocarbons (C10-C50) Identification (Soil)

Petroleum Hydrocarbons C10-C50 1 7828882 148 134 NA < 100 94% 70% 130% NA 100% 100% 136% 60% 140%

Rec. Nonane 1 7828882 101 105 3.9% 107 105% 40% 140% NA 100% 100% 107% 40% 140%

% Moisture 7828867 7828867 5.5 6.0 8.6% < 0.2 100% 80% 120% NA 100% 100% NA 100% 100%

 

Monocyclic Aromatic Hydrocarbons (MAH) (Soil)

Benzene 1 7828867 < 0.1 < 0.1 0.0% < 0.1 102% 80% 120% NA 100% 100% 107% 70% 130%

Chlorobenzene 1 7828867 < 0.2 < 0.2 0.0% < 0.2 99% 80% 120% NA 100% 100% 93% 70% 130%

Dichloro-1,2 benzene 1 7828867 < 0.2 < 0.2 0.0% < 0.2 92% 80% 120% NA 100% 100% 73% 70% 130%
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Dichloro-1,3 benzene 1 7828867 < 0.2 < 0.2 0.0% < 0.2 93% 80% 120% NA 100% 100% 79% 70% 130%

Dichloro-1,4 benzene
 

1 7828867 < 0.2 < 0.2 0.0% < 0.2 92% 80% 120% NA 100% 100% 72% 70% 130%

Ethylbenzene 1 7828867 < 0.2 < 0.2 0.0% < 0.2 102% 80% 120% NA 100% 100% 98% 70% 130%

Styrene 1 7828867 < 0.2 < 0.2 0.0% < 0.2 99% 80% 120% NA 100% 100% 88% 70% 130%

Toluene 1 7828867 < 0.2 < 0.2 0.0% < 0.2 101% 80% 120% NA 100% 100% 104% 70% 130%

Xylenes 1 7828867 < 0.2 < 0.2 0.0% < 0.2 96% 80% 120% NA 100% 100% 91% 70% 130%

Fluorobenzene
 

1 7828867 112 114 1.8% 111 101% 40% 140% NA 100% 100% 109% 40% 140%

% Moisture 7828867 7828867 5.5 6.0 8.6% < 0.2 100% 80% 120% NA 100% 100% NA 100% 100%
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Soil Analysis

Silver MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Arsenic MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Barium MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Cadmium MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Chromium MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Cobalt MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Copper MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Tin MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Manganese MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Molybdenum MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Nickel MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Lead MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Zinc MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Silver MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Arsenic MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Barium MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Cadmium MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Chromium MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Cobalt MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Copper MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Tin MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Manganese MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Mercury MET-161-6107F EPA 245.5 COLD VAPOR/AA2016-09-09 2016-09-09

Molybdenum MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Nickel MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Lead MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Zinc MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09

Selenium MET-161-6106F, 6108F MA. 200 - Mét 1.2 ICP/MS2016-09-09 2016-09-09
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Trace Organics Analysis

Benzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-08 2016-09-08

Chlorobenzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-08 2016-09-08

Dichloro-1,2 benzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-08 2016-09-08

Dichloro-1,3 benzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-08 2016-09-08

Dichloro-1,4 benzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-08 2016-09-08

Ethylbenzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-08 2016-09-08

Styrene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-08 2016-09-08

Toluene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-08 2016-09-08

Xylenes VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-08 2016-09-08

Fluorobenzene VOL-160-5002F MA. 400 - COV. 2.0 GC/MS2016-09-08 2016-09-08

% Moisture INOR-161-6006F MA. 100 - S.T. 1.0 SCALE2016-09-08 2016-09-09

Acenaphtene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Acenaphtylene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Anthracene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Benzo(a)anthracene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Benzo(a)pyrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Benzo(e)pyrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Benzo(b)fluoranthene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Benzo(j)fluoranthene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Benzo(k)fluoranthene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Benzo (b+j+k) fluoranthene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Benzo(c)phenanthrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Benzo(g,h,i)perylene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Chrysene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Dibenzo(a,h)anthracene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Dibenzo(a,i)pyrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Dibenzo(a,h)pyrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Dibenzo(a,l)pyrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Dimethyl-7,12 benzo(a)anthracene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Fluoranthene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Fluorene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Indeno(1,2,3-cd)pyrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Methyl-3 cholanthrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Naphtalene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Phenanthrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Pyrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Methyl-1 naphtalene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Methyl-2 naphtalene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Dimethyl-1,3 naphtalene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Trimethyl-2,3,5 naphtalene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Rec. Acenaphtene-D10 ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Rec. Benzo(a)anthracene-D12 ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

Rec. Pyrene-D10 ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-09 2016-09-09

% Moisture INOR-161-6006F MA. 100 - S.T. 1.0 SCALE2016-09-08 2016-09-09

Petroleum Hydrocarbons C10-C50 ORG-160-5100F MA 400 - HYD. 1.1 GC/FID2016-09-09 2016-09-09

Rec. Nonane ORG-160-5100F MA. 400 - HYD. 1.1 GC/FID2016-09-09 2016-09-09

Petroleum Product Identification ORG-160-5101F MA. 408 – IdePet 1.0 GC/FID2016-09-09 2016-09-09

% Moisture INOR-161-6006F MA. 100 - S.T. 1.0 SCALE2016-09-08 2016-09-09
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FE-2/ST2FE-1/ST1 FE-3/ST3SAMPLE DESCRIPTION:

Gr. WaterGr. WaterGr. WaterSAMPLE TYPE:

2016-09-13 2016-09-132016-09-13DATE SAMPLED:

7844752 7844754 7844755G / S RDLUnitParameter

<0.3 <0.3 <0.3Benzene 0.3µg/L

<1.0 <1.0 <1.0Chlorobenzene 1.0µg/L

<1.0 <1.0 <1.0Dichloro-1,2 benzene 1.0µg/L

<1.0 <1.0 <1.0Dichloro-1,3 benzene 1.0µg/L

<1.0 <1.0 <1.0Dichloro-1,4 benzene 1.0µg/L

<0.3 <0.3 <0.3Ethylbenzene 0.3µg/L

<1.0 <1.0 <1.0Styrene 1.0µg/L

<1.0 <1.0 <1.0Toluene 1.0µg/L

<1.0 <1.0 <1.0Xylenes (o,m,p) 1.0µg/L

Acceptable LimitsUnitSurrogate

79 73 72Rec. Fluorobenzene % 40-140

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
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FE-2/ST2FE-1/ST1 FE-3/ST3SAMPLE DESCRIPTION:

Gr. WaterGr. WaterGr. WaterSAMPLE TYPE:

2016-09-13 2016-09-132016-09-13DATE SAMPLED:

7844752 7844754 7844755G / S RDLUnitParameter

<100 <100 <100Petroleum Hydrocarbons C10-C50 1003500µg/L

NA NA NAPetroleum Product Identification NANA

RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to QC PTC (Res.)Comments:
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FE-2/ST2FE-1/ST1 FE-3/ST3SAMPLE DESCRIPTION:

Gr. WaterGr. Water Gr. WaterSAMPLE TYPE:

2016-09-13 2016-09-132016-09-13DATE SAMPLED:

7844752 7844754 RDL 7844755G / S RDLUnitParameter

<10 <10 10 <10Dissolved Aluminium 10µg/L

<1 <1 1 <1Dissolved Antimony 1µg/L

<0.1 <0.1 0.1 <0.1Dissolved Silver 0.1µg/L

<0.3 <0.3 0.3 <0.3Dissolved Arsenic 0.3µg/L

1510 1670 10 3170Dissolved Barium 10µg/L

<0.1 <0.1 0.1 <0.1Dissolved Cadmium 0.1µg/L

0.9 2.0 0.5 6.5Dissolved Chromium 0.5µg/L

<0.5 <0.5 0.5 <0.5Dissolved Cobalt 0.5µg/L

<1.0 <1.0 1.0 <1.0Dissolved Copper 1.0µg/L

281 400 1 906Dissolved Manganese 1µg/L

<1 <1 1 <1Dissolved Molybdenum 1µg/L

<1 <1 1 <1Dissolved Nickel 1µg/L

<0.1 <0.1 0.1 0.2Dissolved Lead 0.1µg/L

23100 60900 10000 254000Dissolved sodium 1000µg/L

<1 <1 1 <1Dissolved selenium 1µg/L

<3 <3 3 <3Dissolved Zinc 3µg/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
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FE-2/ST2FE-1/ST1 FE-3/ST3SAMPLE DESCRIPTION:

Gr. WaterGr. WaterGr. WaterSAMPLE TYPE:

2016-09-13 2016-09-132016-09-13DATE SAMPLED:

7844752 7844754 7844755G / S RDLUnitParameter

<0.1 <0.1 <0.1Dissolved Mercury 0.1µg/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
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Petroleum hydrocarbons (C10-C50) Identfication (Water)

Petroleum Hydrocarbons C10-C50 1 NA NA NA 0.0% < 100 91% 70% 130% NA 100% 100% NA 60% 140%

 
Comments: Positive blank was subtracted from samples.
 

Monocyclic Aromatic Hydrocarbons (MAH) (Water)

Benzene 1 NA NA NA 0.0% < 0.3 97% 80% 120% NA 100% 100% NA 70% 130%

Chlorobenzene 1 NA NA NA 0.0% < 1.0 97% 80% 120% NA 100% 100% NA 70% 130%

Dichloro-1,2 benzene 1 NA NA NA 0.0% < 1.0 99% 80% 120% NA 100% 100% NA 70% 130%

Dichloro-1,3 benzene 1 NA NA NA 0.0% < 1.0 105% 80% 120% NA 100% 100% NA 70% 130%

Dichloro-1,4 benzene
 

1 NA NA NA 0.0% < 1.0 100% 80% 120% NA 100% 100% NA 70% 130%

Ethylbenzene 1 NA NA NA 0.0% < 0.3 97% 80% 120% NA 100% 100% NA 70% 130%

Styrene 1 NA NA NA 0.0% < 1.0 101% 80% 120% NA 100% 100% NA 70% 130%

Toluene 1 NA NA NA 0.0% < 1.0 100% 80% 120% NA 100% 100% NA 70% 130%

Xylenes (o,m,p) 1 NA NA NA 0.0% < 1.0 103% 80% 120% NA 100% 100% NA 70% 130%

Rec. Fluorobenzene
 

1 NA NA NA 0.0% 87 89% 40% 140% NA 100% 100% NA 40% 140%
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Dissolved Mercury (Water)

Dissolved Mercury 7843270 <0.1 <0.1 NA < 0.1 89% 80% 120% 118% 80% 120% 118% 70% 130%

 

16 Dissolved Metals (Water)

Dissolved Aluminium 7860679 <10 <10 NA < 10 92% 80% 120% 88% 80% 120% NA 70% 130%

Dissolved Antimony 7860679 <1 <1 NA < 1 91% 80% 120% 95% 80% 120% NA 70% 130%

Dissolved Silver 7860679 <0.1 <0.1 NA < 0.1 NA 80% 120% 91% 80% 120% 112% 70% 130%

Dissolved Arsenic 7860679 0.5 0.5 NA < 0.3 85% 80% 120% 86% 80% 120% NA 70% 130%

Dissolved Barium
 

7860679 139 138 1.3% < 1 83% 80% 120% 95% 80% 120% NA 70% 130%

Dissolved Cadmium 7860679 <0.1 <0.1 NA < 0.1 93% 80% 120% 97% 80% 120% NA 70% 130%

Dissolved Chromium 7860679 2.3 2.1 NA < 0.5 89% 80% 120% 90% 80% 120% NA 70% 130%

Dissolved Cobalt 7860679 0.9 0.9 NA < 0.5 95% 80% 120% 91% 80% 120% NA 70% 130%

Dissolved Copper 7860679 <1.0 <1.0 NA < 1.0 93% 80% 120% 92% 80% 120% 128% 70% 130%

Dissolved Manganese
 

7860679 270 268 0.9% < 1 92% 80% 120% 94% 80% 120% NA 70% 130%

Dissolved Molybdenum 7860679 5 5 7.6% < 1 83% 80% 120% 90% 80% 120% NA 70% 130%

Dissolved Nickel 7860679 <1 <1 NA < 1 91% 80% 120% 91% 80% 120% 128% 70% 130%

Dissolved Lead 7860679 <0.1 <0.1 NA < 0.1 95% 80% 120% 93% 80% 120% NA 70% 130%

Dissolved sodium 7860679 10200 10000 1.8% < 100 81% 80% 120% 83% 80% 120% NA 70% 130%

Dissolved selenium
 

7860679 <1 <1 NA < 1 95% 80% 120% 99% 80% 120% NA 70% 130%

Dissolved Zinc 7860679 4 3 NA < 3 92% 80% 120% 93% 80% 120% 129% 70% 130%
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Trace Organics Analysis

Benzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-15 2016-09-15

Chlorobenzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-15 2016-09-15

Dichloro-1,2 benzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-15 2016-09-15

Dichloro-1,3 benzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-15 2016-09-15

Dichloro-1,4 benzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-15 2016-09-15

Ethylbenzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-15 2016-09-15

Styrene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-15 2016-09-15

Toluene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-15 2016-09-15

Xylenes (o,m,p) VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-15 2016-09-15

Rec. Fluorobenzene VOL-160-5002F MA. 400 - COV. 2.0 (P&T)GC/MS2016-09-15 2016-09-15

Petroleum Hydrocarbons C10-C50 ORG-160-5100F MA. 400 - HYD. 1.1 GC/FID2016-09-16 2016-09-16

Petroleum Product Identification ORG-160-5101F MA. 408 – IdePet 1.0 GC/FID2016-09-16 2016-09-16

Water Analysis

Dissolved Aluminium 
MET-161-6106F, 
unaccredited MDDELCC

MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Antimony MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Silver
MET-161-6106F, 
unaccredited MDDELCC

MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Arsenic MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Barium MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Cadmium MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Chromium MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Cobalt MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Copper MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Manganese MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Molybdenum MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Nickel MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Lead MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved sodium MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved selenium MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Zinc MET-161-6106F MA. 200 - Mét 1.2 ICP/MS2016-09-22 2016-09-22

Dissolved Mercury MET-161-6107F
MA. 200 Hg 1.0 ; EPA 
245.5

COLD VAPOR/AA2016-09-16 2016-09-16
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FE-3/ST3

{7844755}

FE-2/ST2

{7844754}SAMPLE DESCRIPTION:

Gr. WaterGr. WaterSAMPLE TYPE:

2016-09-132016-09-13DATE SAMPLED:

7878802 7878811G / S RDLUnitParameter

<0.1 <0.1Acenaphtene 0.1µg/L

<0.1 <0.1Anthracene 0.1µg/L

<0.1 <0.1Benzo(a)anthracene 0.1µg/L

<0.01 <0.01Benzo(a)pyrene 0.01µg/L

<0.1 <0.1Benzo (b) fluoranthene 0.1µg/L

<0.1 <0.1Benzo (j) fluoranthene 0.1µg/L

<0.1 <0.1Benzo (k) fluoranthene 0.1µg/L

<0.1 <0.1Benzo (b+j+k) fluoranthene 0.1µg/L

<0.1 <0.1Chrysene 0.1µg/L

<0.1 <0.1Dibenzo(a,h)anthracene 0.1µg/L

<0.1 <0.1Fluoranthene 0.1µg/L

<0.1 <0.1Fluorene 0.1µg/L

<0.1 <0.1Indeno(1,2,3-cd)pyrene 0.1µg/L

<0.1 <0.1Naphthalene 0.1µg/L

<0.1 <0.1Phenanthrene 0.1µg/L

<0.1 <0.1Pyrene 0.1µg/L

<0.1 <0.1*Sum of PAHs 0.1µg/L

Acceptable LimitsUnitSurrogate

80 77Rec. Acenaphtene-D10 % 40-140

87 81Rec. Benzo(a)anthracene-D12 % 40-140

85 82Rec. Pyrene-D10 % 40-140

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:

7878802-7878811 *Sum of PAHs: benzo(a)anthracene, benzo(b)fluoranthene, benzo(j)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-c,d)pyrene. Resurgence in 
surface water - Intervention guide -  Protection des sols et réhabilitation des terrains contaminés, Annex 7

This version replaces and cancels all previous versions, if applicable. Reproduction of this document is prohibited, in whole or part, unless authorised in writing by the laboratory. The results relate only to the samples analyzed
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F-2 CF-2A

{7828871}

PU-4/DUP-1

{7828876}

PU-6/VR-2

{7828879}

PU-8/VR-2A

{7828885}SAMPLE DESCRIPTION:

SoilSoil Soil SoilSAMPLE TYPE:

2016-09-022016-09-01 2016-09-012016-09-01DATE SAMPLED:

7878812 RDL 7878813 7878814 7878815G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

<50.0 10.0 14.9 <10.0 <10.0C>10-C16 (F2) 50.0mg/kg

618 10.0 163 167 164C>16-C34 (F3) 50.0mg/kg

2220 10.0 79.9 269 70.4C>34-C50 (F4) 50.0mg/kg

6290 300 NA 816 NA
Heavy Hydrocarbons by gravimetry 
(F4G-sg)

300mg/kg

32.2 0.2 9.0 12.8 9.7% Moisture 0.2%

Acceptable LimitsUnitSurrogate

113 1 92 52 91Rec. Nonane (F2-F4) % 40-140

PU-8/VR-4

{7828886}SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

2016-09-02DATE SAMPLED:

7878816G / S: A RDLUnit G / S: B G / S: C G / S: DParameter

20.2C>10-C16 (F2) 10.0mg/kg

290C>16-C34 (F3) 10.0mg/kg

117C>34-C50 (F4) 10.0mg/kg

NA
Heavy Hydrocarbons by gravimetry 
(F4G-sg)

300mg/kg

21.2% Moisture 0.2%

Acceptable LimitsUnitSurrogate

91Rec. Nonane (F2-F4) % 40-140
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RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to QC PTC (Criteria A), B Refers to QC PTC (Criteria B), C Refers to QC PTC (Criteria C), D Refers to QC RESC (Annex 1)Comments:

7878812 The LDR have been augmented because of a dilution to the sample. Results are express on a dry basic. Fraction F2, F3 and F4 are quantify in function of medium answer factor of alcanes nC10, nC16 
and nC34. The answer factor of the alcane nC50 don't vary for more than 10% from each other. The linearity domain restpect a maximal variation of 15%. The base line of the chromatogramm come back 
before the retention time of the alcane nC50. If not, the analysis of the fraction F4G is done. The fraction F4G présents the heavy hydrocarbon by gravimetry after a silicium gel treatment. The result of the 
heavy hydrocarbons can't be add to the results of hydrocarbons C6 to C50. Results of the quality controls are available in the section quality control of the analysis certificate. The conservation delay for 
the extraction and the analysis have been respected.

7878813-7878816 Results are express on a dry basic. Fraction F2, F3 and F4 are quantify in function of medium answer factor of alcanes nC10, nC16 and nC34. The answer factor of the alcane nC50 don't vary for more 
than 10% from each other. The linearity domain restpect a maximal variation of 15%. The base line of the chromatogramm come back before the retention time of the alcane nC50. If not, the analysis of 
the fraction F4G is done. The fraction F4G présents the heavy hydrocarbon by gravimetry after a silicium gel treatment. The result of the heavy hydrocarbons can't be add to the results of hydrocarbons C6 
to C50. Results of the quality controls are available in the section quality control of the analysis certificate. The conservation delay for the extraction and the analysis have been respected.
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PAHs + Separated Benzo (b,j,k) fluoranthene (Water)

Acenaphtene 1 NA NA NA 0.0% < 0.1 94% 70% 130% NA 100% 100% NA 60% 140%

Anthracene 1 NA NA NA 0.0% < 0.1 94% 70% 130% NA 100% 100% NA 60% 140%

Benzo(a)anthracene 1 NA NA NA 0.0% < 0.1 109% 70% 130% NA 100% 100% NA 60% 140%

Benzo(a)pyrene 1 NA NA NA 0.0% < 0.01 103% 70% 130% NA 100% 100% NA 60% 140%

Benzo (b) fluoranthene
 

1 NA NA NA 0.0% < 0.1 106% 70% 130% NA 100% 100% NA 60% 140%

Benzo (j) fluoranthene 1 NA NA NA 0.0% < 0.1 108% 70% 130% NA 100% 100% NA 60% 140%

Benzo (k) fluoranthene 1 NA NA NA 0.0% < 0.1 112% 70% 130% NA 100% 100% NA 60% 140%

Benzo (b+j+k) fluoranthene 1 NA NA NA 0.0% < 0.1 109% 70% 130% NA 100% 100% NA 60% 140%

Chrysene 1 NA NA NA 0.0% < 0.1 108% 70% 130% NA 100% 100% NA 60% 140%

Dibenzo(a,h)anthracene
 

1 NA NA NA 0.0% < 0.1 103% 70% 130% NA 100% 100% NA 60% 140%

Fluoranthene 1 NA NA NA 0.0% < 0.1 103% 70% 130% NA 100% 100% NA 60% 140%

Fluorene 1 NA NA NA 0.0% < 0.1 97% 70% 130% NA 100% 100% NA 60% 140%

Indeno(1,2,3-cd)pyrene 1 NA NA NA 0.0% < 0.1 107% 70% 130% NA 100% 100% NA 60% 140%

Naphthalene 1 NA NA NA 0.0% < 0.1 85% 70% 130% NA 100% 100% NA 60% 140%

Phenanthrene
 

1 NA NA NA 0.0% < 0.1 104% 70% 130% NA 100% 100% NA 60% 140%

Pyrene 1 NA NA NA 0.0% < 0.1 96% 70% 130% NA 100% 100% NA 60% 140%

*Sum of PAHs 1 NA NA NA 0.0% < 0.1 106% 70% 130% NA 100% 100% NA 60% 140%

Rec. Acenaphtene-D10 1 NA NA NA 0.0% 71 73% 40% 140% NA 100% 100% NA 40% 140%

Rec. Benzo(a)anthracene-D12 1 NA NA NA 0.0% 84 83% 40% 140% NA 100% 100% NA 40% 140%

Rec. Pyrene-D10
 

1 NA NA NA 0.0% 81 81% 40% 140% NA 100% 100% NA 40% 140%

Petroleum Hydrocarbons TPH CCME F2-F4 (Soil)

C>10-C16 (F2) 1 NA NA NA 0.0% < 10.0 82% 70% 130% NA 100% 100% NA 60% 140%

C>16-C34 (F3) 1 NA NA NA 0.0% < 10.0 84% 70% 130% NA 100% 100% NA 60% 140%

C>34-C50 (F4) 1 NA NA NA 0.0% < 10.0 82% 70% 130% NA 100% 100% NA 60% 140%

Heavy Hydrocarbons by gravimetry 
(F4G-sg)

1 NA NA NA 0.0% < 300 72% 70% 130% NA 100% 100% NA 100% 100%

Rec. Nonane (F2-F4)
 

1 NA NA NA 0.0% 77 87% 40% 140% NA 100% 100% NA 40% 140%

% Moisture 7877849 5.0 5.0 0.6% < 0.2 100% 80% 120% NA 100% 100% NA 100% 100%

 
Comments: 
The analysis of TPH CCME F2-3-4 petroleum hydrocarbons in soil is not controlled by the MDDELCC accreditation program.
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Trace Organics Analysis

Acenaphtene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Anthracene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Benzo(a)anthracene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Benzo(a)pyrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Benzo (b) fluoranthene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Benzo (j) fluoranthene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Benzo (k) fluoranthene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Benzo (b+j+k) fluoranthene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Chrysene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Dibenzo(a,h)anthracene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Fluoranthene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Fluorene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Indeno(1,2,3-cd)pyrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Naphthalene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Phenanthrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Pyrene ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

*Sum of PAHs ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Rec. Acenaphtene-D10 ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Rec. Benzo(a)anthracene-D12 ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

Rec. Pyrene-D10 ORG-160-5102F MA. 400 - HAP 1.1 GC/MS2016-09-27 2016-09-27

C>10-C16 (F2) ORG-160-5110F CCME Method GC/FID2016-09-27 2016-09-27

C>16-C34 (F3) ORG-160-5110F CCME Method GC/FID2016-09-27 2016-09-27

C>34-C50 (F4) ORG-160-5110F CCME Method GC/FID2016-09-27 2016-09-27

Heavy Hydrocarbons by gravimetry 
(F4G-sg)

ORG-160-5110F CCME Method GRAVIMETRY2016-09-27 2016-09-28

Rec. Nonane (F2-F4) ORG-160-5110F CCME Method GC/FID2016-09-27 2016-09-27

% Moisture INOR-161-6006F MA. 100 - S.T. 1.0 SCALE2016-09-27 2016-09-28

This version replaces and cancels all previous versions, if applicable. Reproduction of this document is prohibited, in whole or part, unless authorised in writing by the laboratory. The
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SNC-Lavalin – 638589, Final Report – Construction of Firing Range – Donnacona Establishment 

Preliminary Environmental Characterisation Study – Phase II 
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APPENDIX 7 – National Classification System for Contaminated Sites. Guidance Document 

  



Système national de classification des lieux contaminés du CCME (2008, 2010 v 1.2)
Liste de vérification pour la présélection

Réponse
(oui / non)

1. Non

2. Non

3. Non

4. Non

5. Non

6. Non

7. Non

Si aucun des cas qui précèdent ne s'applique, procéder à la cotation au moyen du SNCLC.

Y a-t-il des indicateurs d'effets négatifs graves dans 
la zone d'exposition (la zone où les récepteurs 
peuvent entrer en contact avec les contaminants)? Par 
exemple :
-liquides non aqueux ou minces films superficiels 
d'hydrocarbures;
-biote très perturbé ou inexistant;
-matériaux à la surface du sol ou sédiments ayant de 
fortes concentrations soupçonnées de contaminants, 
par exemple résidus miniers, grenailles de sablage, 
scories et goudron de houille.

Si oui, ranger automatiquement le lieu dans la 
classe 1, classe prioritaire pour la réhabilitation 
ou la gestion des risques, quelle que soit la cote 
totale obtenue (si on choisit de la calculer, p. ex. 
pour comparer avec d'autres lieux de classe 1).

Les concentrations mesurées de substances volatiles 
ou d'explosifs présentent-elles un danger 
d'explosion? 

Si oui, ranger automatiquement le site dans la 
classe 1, classe prioritaire pour la réhabilitation 
ou la gestion des risques. Ne pas continuer tant 
que les risques pour la sécurité n'ont pas été 
maîtrisés. Consulter les guides de votre 
administration sur la santé et la sécurité au 
travail ou la législation sur les dangers 
d'explosion et la mesure des limites inférieures 
d'explosivité.

Y a-t-il des preuves directes et significatives d'effets 
sur les humains dans le lieu, ou hors du lieu si les 
contaminants ont migré?

Si oui, ranger automatiquement le lieu dans la 
classe 1, classe prioritaire pour la réhabilitation 
ou pour la gestion des risques, quelle que soit la 
cote totale obtenue (si on choisit de la calculer, 
p. ex. pour comparer avec d'autres lieux de 
classe 1).

Y a-t-il des preuves directes et significatives d'effets 
sur les récepteurs écologiques dans le lieu, ou hors 
du lieu si les contaminants ont migré? 

Certains effets faibles sur les récepteurs 
écologiques sont jugés acceptables, en 
particulier dans les sites commerciaux et 
industriels. Toutefois, si les effets écologiques 
sont graves, le lieu peut être rangé dans la 
classe 1, quelle que soit la cote numérique 
totale obtenue par le SNCLC. Pour l'application 
du SNCLC, les effets jugés graves englobent 
les effets observés sur la survie, la croissance 
ou la reproduction qui pourraient menacer la 
viabilité d'une population de récepteurs 
écologiques dans le lieu. D'autres effets 
négatifs graves peuvent être déterminés 
d'après le jugement professionnel et en 
concertation avec l'administration compétente.

Il n'y a aucun dépassement (connu ou soupçonné) 
de la contamination? 
La détermination des dépassements se fait d'après 1) 
les recommandations du CCME pour la qualité de 
l'environnment, 2) les normes ou recommandations 
provinciales équivalentes, s'il n'existe pas de 
recommandations du CCME au sujet d'une substance 
chimique dans le milieu évalué ou 3) les valeurs 
toxicologiques de référence publiées dans la 
documentation à l'égard des produits chimiques non 
visés par le CCME ni par les normes ou 
recommandations provinciales.

Si oui (s'il n'y a aucun dépassement), ne pas 
aller plus loin dans le SNCLC. 

Le lieu n'a fait l'objet d'aucune étude 
environnementale de site ou les études effectuées 
sont incomplètes?

Si oui, ne pas aller plus loin dans le SNCLC. 

Question Commentaire
Y a-t-il présence possible dans le lieu de matières 
radioactives, d'une contamination bactérienne ou 
de dangers biologiques. 

Si oui, ne pas aller plus loin dans le SNCLC. 
Communiquer immédiatement avec l'organisme 
de réglementation compétent.
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Système national de classification des lieux contaminés du CCME (2008, 2010 v 1.2)
Résumé de l'état du lieu
Lieu :

Adresse municipale :
(ou autre description de 

l'emplacement)

Nom commun du lieu :
(le cas échéant)

Propriétaire ou gardien du 
lieu : (organisme et personne-

ressource)

Description officielle ou 

description par mesurage 
et délimitation:

Superficie approximative :

No(s) d'identification de la 
parcelle :

Latitude :    
Longitude : 

 __46__ degrés   __41__ min _14,2___ sec 
 _71___ degrés   _41___ min  __20,4__ sec

Coordonnées 
MTU :  

Ordonnée _____46.687610 N_____  
Abscisse -71.689278 O 

Actuelle :
une partie du site pénitencier de Donnacona, il est présentement utilisé comme lieu 
d’entreposage de matériaux et de machineries. Plusieurs conteneurs, abris et matériaux sont 
observés sur le terrain

Proposée :
.D’après les informations obtenues, le projet consiste en la construction d’un champ de tir 
incluant un abri des pas de tir et collecteur de balles, d’un bâtiment de formation, d’un 
stationnement, d’une voie d’accès, d’une boucle de virage et des cellules d’exercicesPlan du lieu

Brève description du lieu :

Milieux touchés et 
contaminants 
potentiellement 
préoccupants (CPP) :

Inscrire la lettre qui décrit le mieux le niveau d'information disponible pour le lieu à évaluer :

Cote alphabétique du lieu D

Cotation exécutée par :
Date d'exécution : 

Mohammed Afoundo
2016-0930

Centre du lieu :
(donner la latitude/longitude ou 

les coordonnées MTU)

Utilisation du terrain :

Si la cote alphabétique est F, ne pas continuer. Il faut disposer au minimum d'une évaluation environnementale de site de phase I ou 
l'équivalent.

Un plan DOIT être joint pour délimiter le lieu. Le plan doit être tracé à l'échelle et indiquer les limites du 
lieu en fonction de points de référence bien définis et/ou d'une description officielle. Il faudrait aussi 
tracer les limites de la contamination sur ce plan.

Sols

une partie du site pénitencier de Donnacona, il est présentement utilisé comme lieu d’entreposage de 
matériaux et de machineries. Plusieurs conteneurs, abris et matériaux sont observés sur le terrain..D’après les 
informations obtenues, le projet consiste en la construction d’un champ de tir incluant un abri des pas de tir et 
collecteur de balles, d’un bâtiment de formation, d’un stationnement, d’une voie d’accès, d’une boucle de 
virage et des cellules d’exercices

Lieu d'essai

1537, Route 138, Donnacona (Québec) G3M 1C9

Établissement Donnacona

Travaux publics et Services gouvernementaux Canada
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Système national de classification des lieux contaminés du CCME (2008, 2010 v 1.2)
Guide de l'utilisateur – Instructions

I. Caractéristiques des contaminants II. Potentiel de migration III. Exposition

1. Milieux de séjour 1. Récepteurs humains
2. Danger chimique A. Exposition connue

2. Mouvement des eaux de surface B. Exposition potentielle
3. Sols a. Utilisation du terrain

4. Quantité de contaminants 4. Vapeurs b. Accessibilité
5. Facteurs modificatifs 5. Mouvement des sédiments c. Voie d'exposition

6. Facteurs modificatifs 2. Facteurs modifiant l'exposition humaine
3. Récepteurs écologiques

A. Exposition connue
B. Exposition potentielle

a. Milieu terrestre
b. Milieu aquatique

a. Espèces en péril
b. Aspects esthétiques

5. Autres récepteurs
a. Pergélisol

1) Prendre connaissance du survol qui suit. Le Système national de classification des lieux contaminés (SNCLC) révisé du CCME 
consiste en une liste de vérification pour la présélection, une description du lieu et un sommaire de cotation, ainsi que trois feuilles 
de travail, avec feuilles d'instructions correspondantes, à remplir par l'utilisateur : Caractéristiques des contaminants, Potentiel de 
migration et Exposition. Pour faciliter l'impression, la méthode d'évaluation à appliquer pour chaque cotation dans les feuilles de 
travail est donnée sous un onglet distinct (Instructions). De la documentation est aussi fournie pour aider à l'évaluation. Voici une 
brève description de chaque feuille :

Feuille de travail sur les caractéristiques des contaminants  avec instructions - L'utilisateur est incité à fournir les renseignements 
sur les contaminants potentiellement préoccupants (CPP) trouvés dans le lieu.

Feuille de travail sur le potentiel de migration avec instructions  - L'utilisateur est incité à fournir des renseignements sur les 
processus physiques de transport par lesquels les contaminants peuvent migrer hors du lieu ou se déplacer à l'intérieur du lieu. Le 
potentiel de migration englobe de nombreuses voies d'exposition, sans s'y limiter. La définition du potentiel de migration n'exige 
pas la détermination de récepteurs bien définis.

Résumé de l'état du lieu  - Feuille qui résume les renseignements sur le lieu. Elle indique aussi le niveau d'information (cote 
alphabétique) dont on dispose pour coter le lieu selon le SNCLC. Les renseignements sur les contaminants préoccupants connus 
et soupçonnés et sur les milieux touchés sont aussi résumés dans cette feuille.

Liste de vérification pour la présélection  - La liste sert à déterminer si le lieu peut être rangé dans la classe 1 (à réhabiliter 
immédiatement), s'il faut recueillir plus de renseignements avant de le classer ou si le lieu présente d'autres dangers dont il faut 
s'occuper avant de pouvoir le classer à l'aide du SNCLC révisé.

4. Facteurs modifiant l'exposition des récepteurs 
écologiques

Feuille de travail sur l'exposition avec instructions  - L'utilisateur est incité à fournir des renseignements sur les voies d'exposition 
et les récepteurs qui peuvent se trouver dans le lieu.

2) Il s'agit d'un formulaire électronique que doit remplir l'utilisateur. Selon les réponses fournies, le système calcule une cote pour le 
lieu contaminé visé. Le plus souvent, l'utilisateur doit faire son choix entre deux éléments ou plus qui sont présentés dans une liste 
déroulante. Pour avoir accès à la liste déroulante, il faut placer le curseur de la souris du côté droit de la « boîte d'action ». S'il y a 
une liste déroulante, une flèche apparaît sur laquelle il faut cliquer pour avoir accès aux choix. Lorsqu'il y a une boîte d'action, 
l'utilisateur doit faire un choix. Toutes les boîtes d'action ont un fond ambré.

3) Au moment de coter chaque facteur, il est fortement recommandé de donner une justification (une colonne a été prévue à cette fin dans les 
feuilles de travail I, II et III). Voici des renseignements qui peuvent être utiles pour justifier les cotes attribuées : énoncé des hypothèses, 
description des informations propres au lieu et renvoi à toute source de données (p. ex. visite du lieu, entrevues, rapport d'évaluation du site ou 
autres documents consultés).

Sommaire de cotation  - Cette feuille donne la cote totale du lieu par l'addition des cotes obtenues dans les trois feuilles de travail 
et indique le classement auquel cette cote correspond. La feuille fournit aussi une estimation de la certitude de la cote 
(pourcentage de certitude).

Les titres et rubriques des feuilles de travail sont les suivants.

3. Facteur de dépassement des contaminants

Documentation  - Renseignements supplémentaires qu'il peut être utile de consulter pour faire l'évaluation.
Classement du risque des contaminants
Exemples de substances persistantes
Exemples de substances dans les diverses classes chimiques
Propriétés des composés chimiques
Intervalle des coefficients de conductivité hydraulique et de perméabilité

1. Mouvement des eaux souterraines

boîte d'action
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Système national de classification des lieux contaminés du CCME (2008, 2010 v 1.2)
Guide de l'utilisateur – Instructions

Descriptions :

F

E

D

C

B

A

5) Quelques termes qui reviennent souvent dans les feuilles demandent à être définis :
Connu  - Qualifie les cotes qui sont attribuées sur la foi d'observations scientifiques et/ou techniques documentées.

Potentiel  - Qualifie les cotes qui sont attribuées lorsqu'on a peut-être des soupçons, mais pas de confirmation.

Remarque : Pour certaines questions dans les feuilles de travail, l'option retenue détermine l'attribution d'une cote « connu » ou « potentiel ». 
Dans ces cas, si l'option « Ne sais pas » est retenue, la cote est automatiquement indiquée comme « potentiel », alors que toutes les autres 
options dans la liste fournissent une cote « connu ».

Brut  - Qualifie les totaux des cotes qui n'ont pas été ramenés à la cote maximale totale pour la catégorie donnée. Dans la plupart des cas, 
la cote brute totale possible sera supérieure au maximum permis.

EES de phase I – Une étude documentaire préliminaire a été effectuée, dont la collecte non intrusive de données, pour 
déterminer s'il est possible que le lieu soit contaminé et pour produire des informations afin de diriger toutes études 
intrusives. La collecte des données peut comprendre l'examen des renseignements dont on dispose sur l'état actuel et 
l'historique du lieu, une inspection sur place et des entrevues du personnel connaissant bien le lieu. [Remarque : Cette 
étape est similaire à celle de « Phase I : Évaluation des connaissances sur le site » dans le Document d'orientation sur la 
gestion des lieux contaminés au Canada (CCME, 1997).]

4) La cote alphabétique se rattache au niveau d'information dont on dispose pour le lieu (tel que défini par l'utilisateur) et donne une 
indication de la complétude des informations d'après le niveau d'étude et de réhabilitation dont le lieu a fait l'objet. Les diverses 
cotes sont décrites ci-dessous.

Évaluation des risques avec ou sans plan de réhabilitation ou stratégie de gestion des risques – Une évaluation des 
risque a été réalisée et, si le risque a été jugé inacceptable, on a conçu un plan de réhabilitation propre au lieu pour atténuer 
les incidences environnementales et sanitaires s’y rattachant ou on a élaboré une stratégie de gestion des risques.

Échantillonnage de confirmation – On a effectué des travaux de réhabilitation, contrôlé les résultats et/ou vérifié la 
conformité, et l’échantillonnage de confirmation montre si la contamination a été supprimée ou correctement stabilisée et si 
les objectifs de réhabilitation ou de gestion des risques ont été atteints.

EES de phase II succincte – Une étude intrusive et une évaluation initiales du terrain ont été effectuées, centrées en 
général sur les sources possibles de contamination, pour déterminer si la contamination déroge aux recommandations ou 
aux critères de sélection pertinents et pour définir grossièrement les conditions des sols et des eaux souterraines. Des 
échantillons ont été prélevés et analysés en vue de déceler, de caractériser et de quantifier les contaminants dans l'air, le 
sol, l'eau souterraine, l'eau de surface ou les matériaux de construction. [Remarque : Cette étape est similaire à celle de 
« Phase II : Programme de reconnaissance » dans le Document d'orientation sur la gestion des lieux contaminés au Canada 
(CCME, 1997).]

EES de phase II détaillée – Des études intrusives approfondies ont été menées pour caractériser et délimiter la 
contamination, obtenir des renseignements détaillés sur l'état des sols et des eaux souterraines, déterminer les voies 
d'exposition et produire d'autres informations nécessaires à l'élaboration d'un plan de réhabilitation. [Remarque : Cette étape 
est similaire à celle de « Phase III : Programme détaillé des études et des tests » dans le Document d'orientation sur la 
gestion des lieux contaminés au Canada (CCME, 1997).]

6) Pourcentage de certitude : Le rapport entre les réponses « connu » et « potentiel » montre la certitude, ou confiance, qui s'attache à la cote 
résultante et au classement. Le SNCLC définit ce rapport comme étant le « pourcentage de certitude ». Le pourcentage de certitude est calculé 
à partir du nombre de sections dont les cotes sont fondées sur des éléments « connus » divisé par le nombre total de sections. Un pourcentage 
élevé indique que le lieu est bien connu et donc que la confiance dans son classement est plus grande, tandis qu'un pourcentage faible appelle 
à considérer le classement avec prudence.

Potentiel permis  - Si, dans une catégorie donnée, l'utilisateur fournit les cotes « connu » et « potentiel », le système inscrit normalement 
par défaut la cote « connu ». Si une cote « connu » est inscrite, la cote « potentiel permis » égale zéro. Il pourra y avoir des exceptions 
dans la catégorie « Facteurs modificatifs » de chaque feuille de travail, où il y a souvent plusieurs questions indépendantes. Ainsi, les cotes 
« connu » et « potentiel » peuvent contribuer à la cote totale des facteurs modificatifs.

Pré-EES de phase I – Aucune étude environnementale n'a été faite ou on ne dispose que d'une évaluation 
environnementale de site (EES) de phase I partielle ou incomplète. Il est déconseillé de poursuivre l'application du SNCLC 
par manque de données. Dans ce cas, il est généralement nécessaire d'effectuer une EES de phase I ou d'autres études du 
lieu afin de compléter la cotation du SNCLC.

Cote 
alphabétique :
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(2008, 2010 v 1.2) Page 4 de 33



Système national de classification des lieux contaminés du CCME (2008, 2010 v 1.2)
Guide de l'utilisateur – Instructions

Classe 1 - Priorité d'intervention élevée (cote totale du SNCLC supérieure à 70)

Classe 2 - Priorité d'intervention moyenne (cote totale du SNCLC entre 50 et 69,9)

Classe 3 - Priorité d'intervention faible (cote totale du SNCLC entre 37 et 49,9)

Classe N - Priorité d'intervention nulle (cote totale SNCLC inférieure à 37)

Classe INS - Renseignements insuffisants (> 15 % des réponses sont « Ne sais pas »)

Il n'y a pas assez de renseignements pour classer le lieu. Il faut combler cette lacune.

8) Outils en complément du SNCLC

Le SNCLC n'a pas été élaboré pour évaluer des lieux ayant un élément marin ou aquatique important et ne s'y prête donc pas bien. Les 
conditions d'environnement des sites marins et aquatiques se mesurent le mieux dans les sédiments, car ceux-ci constituent des 
réservoirs à long terme de produits chimiques pour le milieu aquatique et pour les organismes qui vivent dans les sédiments ou qui sont 
en contact direct avec eux. L'indice de qualité des sédiments (IQSe) du CCME offre un moyen pratique de résumer les données de qualité 
des sédiments et peut apporter un complément au SNCLC. L'IQSe fournit un cadre mathématique pour l'évaluation de la qualité des 
sédiments par la comparaison des concentrations de contaminants avec les recommandations de qualité des sédiments s'y rapportant.

Les renseignements disponibles indiquent qu'un effet environnemental important ou une menace importante pour la santé humaine sont 
peu probables. Il est vraisemblablement inutile d'intervenir, à moins que de nouveaux renseignements révèlent un problème plus grave, 
auquel cas il faudrait réévaluer le lieu.

L'indice de qualité des sols (IQSo) du CCME est un outil complémentaire qui est centré sur l'évaluation du danger relatif, par la 
comparaison des concentrations de contaminants avec les recommandations de qualité des sols qui s'y rapportent. L'IQSo fait intervenir 
trois facteurs dans ses calculs, soit : 1) l'étendue (% de contaminants dont les concentrations ne sont pas conformes aux 
recommandations applicables), 2) la fréquence (% des résultats d'analyses des contaminants qui ne sont pas conformes aux 
recommandations applicables) et 3) l'amplitude (l'écart entre les résultats d'analyses non conformes et les valeurs recommandées pour 
chacun des contaminants). L'indice de qualité des sols peut servir à comparer divers lieux touchés par le même genre de contamination et 
à vérifier si les exigences gouvernementales sont respectées après la réhabilitation d'un lieu particulier.

7) Catégories de classification des lieux : Il ne s'agit pas de classer les lieux les uns par rapport aux autres, mais de les évaluer d'après leurs 
caractéristiques propres afin de les ranger dans la classe qui convient à leur priorité d'intervention (classe 1, 2, 3 ou N) ou dans la classe INS 
(renseignements insuffisants) si les renseignements sont insuffisants et qu'il faut en obtenir d'autres pour classer le lieu. Les catégories sont les 
suivantes :

Les renseignements disponibles indiquent la nécessité d'intervenir (caractérisation détaillée du lieu, gestion des risques, réhabilitation, etc.) 
pour répondre aux préoccupations. En principe, les lieux de classe 1 sont une source de grandes préoccupations à l'égard de plusieurs 
facteurs. Des effets mesurés ou observés sont documentés.

Les renseignements disponibles indiquent une grande possibilité d'effet négatif, sans que le risque pour la santé humaine et pour 
l'environnement ne soit généralement imminent. En principe, il n'y a pas d'indication directe d'une contamination hors du lieu. Cependant, la 
possibilité que les contaminants migrent hors du lieu est élevée et une quelconque intervention est donc probablement nécessaire.

Les renseignements disponibles indiquent que le lieu ne soulève pas actuellement de grande préoccupation. Cela dit, il convient 
éventuellement de pousser l'étude pour confirmer le classement. Une quelconque intervention peut être nécessaire.
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Système national de classification du CCME (2008, 2010 v 1.2)
(I) Caractéristiques des contaminants
Lieu d'essai

Définition Cote
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations 
propres au lieu et fournir des références)

Méthode d'évaluation

1. Milieux de séjour (remplace État physique)

Dans lesquels des milieux de séjour suivant, y a-t-il (ou 
soupçonne-t-on fortement qu'il y a), un ou plusieurs 
dépassements des recommandations du CCME?

oui = dépassement connu ou fortement soupçonné

non = aucun dépassement connu ou fortement soupçonné

A. Sols Oui
Oui 2
Non
Ne sais pas ---

B. Eaux souterraines
Non

Oui 0
Non
Ne sais pas ---

C. Eaux de surface Non

Oui 0
Non
Ne sais pas ---

D. Sédiments Non

Oui 0
Non
Ne sais pas ---

Cote - « connu » 2

Cote - « potentiel » ---

2. Danger chimique
Quel est le degré de danger chimique du contaminant dans 
la liste de classement du danger proposée par le Plan 
d'action des sites contaminés fédéraux (PASCF)?

Ne sais pas

Élevé
Moyen
Faible
Ne sais pas

Cote - « connu » ---
Cote - « potentiel » 4

La cote globale est calculée en additionnant les cotes obtenues 
pour chaque milieu de séjour (affichant un ou plusieurs 
dépassements par rapport à la recommandation la plus 
prudente du CCME concernant le milieu ou l'utilisation du 
terrain).

Les tableaux sommaires des Recommandations canadiennes 
pour la qualité de l'environnement concernant les sols, les eaux 
(vie aquatique, eaux souterraines non potables et usages 
agricoles de l'eau) et les sédiments peuvent être consultés à 
partir du site Web du CCME à l'adresse 
http://www.ccme.ca/publications/ceqg_rcqe.fr.html?category_id
=124. 
 
À l'égard des eaux souterraines comme source d'eau potable, 
on peut consulter les Recommandations pour la qualité de l'eau 
potable au Canada (pour comparaison avec les données de 
surveillance des eaux souterraines) sur le site Web de Santé 
Canada à l'adresse http://www.hc-sc.gc.ca/ewh-
semt/pubs/water-eau/doc_sup-appui/sum_guide-
res_recom/index_f.html.

L'augmentation du nombre de milieux de séjour contenant 
des substances chimiques en excès signifie souvent que le 
risque potentiel est plus grand en raison de l'augmentation 
du nombre de voies d'expositions possibles.

Le degré de danger chimique devrait être choisi d'après le 
contaminant le plus dangereux dont la présence dans le lieu est 
connue ou soupçonnée.

Le degré de danger a été défini par le Plan d'action des sites 
contaminés fédéraux (PASCF), et une liste des substances et 
du danger qui les accompagne (faible, moyen et élevé) est 
fournie dans une feuille séparée du fichier.

Voir la feuille Documentation pour le classement du danger des 

contaminants.

Le danger défini selon le SNCLC révisé se rapporte aux 
propriétés physiques d'une substance chimique qui 
peuvent être dommageables. Ces propriétés sont le 
pouvoir toxique, la propension à la bioamplification, la 
persistance dans l'environnement, etc. Malgré qu'il y ait un 
certain recoupement entre le danger et le facteur de 
dépassement dont il est question plus loin, il est impossible 
d'établir le facteur de dépassement de nombreuses 
substances dont le danger chimique est défini, mais qui ne 
font pas l'objet d'une recommandation du CCME. La 
caractéristique « danger chimique » est définie pour éviter 
de négliger une mesure du potentiel toxique.

Notes
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Système national de classification du CCME (2008, 2010 v 1.2)
(I) Caractéristiques des contaminants
Lieu d'essai

Définition Cote
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations 
propres au lieu et fournir des références)

Méthode d'évaluation Notes

3. Facteur de dépassement des contaminants

Quel est le rapport entre la concentration mesurée du 
contaminant et la recommandation du CCME qui s'applique 
(ou autres « normes »)?

Faible (1x à 10x)

LNA mobiles
Élevé (> 100x)
Moyen (10x à 100x)
Faible (1x à 10x)
Ne sais pas

Cote - « connu » 2

Cote - « potentiel »

---

LNA mobiles = Le contaminant est un liquide non aqueux 
(c.-à-d. qu'en raison de sa faible solubilité, il ne se mélange pas 
à l'eau), et que le degré de saturation est suffisamment élevé 
(supérieur à la saturation résiduelle en LNA) qu'il est très 
possible que le contaminant se déplace vers le bas ou 
latéralement.
Les autres normes peuvent être les concentrations de fond 
locales ou les valeurs toxicologiques de réference publiées.
À défaut, on peut utiliser les résultats des essais de toxicité sur 
des échantillons prélevés au site. Cette option ne s'applique 
qu'aux contaminants qui ne se bioaccumulent pas dans le 
réseau alimentaire, car des essais de toxicité n'indiqueraient 
pas les effets possibles à des niveaux trophiques supérieurs.
Élevé = Létalité observée.
Moyen = Aucune létalité, mais des effets sublétaux observés.
Faible = Aucun effet létal ni sublétal observé.

4. Quantité de contaminants (connue ou fortement soupçonnée)

Quelle est la quantité connue ou fortement soupçonnée de 
l'ensemble des contaminants?

< 2 ha ou 1 000 m3

> 10 hectares (ha) ou 5 000 m3

2 à 10 ha ou 1 000 à 5 000 m3

< 2 ha ou 1 000 m3

Ne sais pas
Cote - « connu » 2

Cote - « potentiel » ---

En présence de fortes concentrations d'une matière qui ne 
fait pas l'objet d'une recommandation du CCME, il faut se 
baser sur les critères environnementaux de la province ou 
de l'USEPA. 

Le quotient de danger (parfois qualifié de quotient 
d'évaluation préliminaire dans les évaluations de risques) 
est le rapport de la concentration mesurée à la 
concentration qui constitue présumément le seuil de 
toxicité. Le facteur de dépassement des contaminants 
(FDC) se calcule ici de façon analogue. Une concentration 
supérieure à la recommandation applicable du CCME 
(FDC=>1) indique un risque possible. Les LNA mobiles 
obtiennent la cote correspondante la plus forte (8), parce 
qu'ils sont fortement concentrés et que la zone qu'ils 
contaminent est très susceptible d'augmenter.                      

Plus la quantité d'une substance potentiellement toxique 
est importante, plus la fréquence d'exposition et la 
probabilité de migration risquent d'être élevées; par 
conséquent, il faut attribuer une cote plus élevée à la 
substance présente en grande quantité.

Mesurer ou estimer la zone contaminée totale ou la quantité
totale de contaminants (c.-à-d. tous les contaminants dont la
présence au site est connue ou fortement soupçonnée). La
« zone de contamination » est définie comme la superficie ou le
volume des milieux contaminés (sols, sédiments, eaux
souterraines, eaux de surface) où les critères
environnementaux ne sont pas respectés.

Le « dépassement » est classé en comparant les 
concentrations du contaminant avec les recommandations pour 
la qualité de l'environnement du CCME les plus prudentes qui 
s'appliquent au milieu visé et à l'utilisation du terrain. Le 
classement devrait se fonder sur le contaminant dont la 
concentration dépasse le plus les recommandations du 
CCME.
Le danger présenté par un contaminant est classé élevé, 
moyen ou faible, comme suit :
Élevé = Au moins une concentration mesurée dépasse de plus 
de 100 fois les recommandations applicables du CCME.
Moyen = Au moins une concentration mesurée dépasse d'entre 
10 et 99,99 fois les recommandations applicables du CCME.
Faible = Au moins une concentration mesurée dépasse d'entre 
1 et 9,99 fois les recommandations applicables du CCME.

Système national de classification des lieux contaminés du CCME
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Système national de classification du CCME (2008, 2010 v 1.2)
(I) Caractéristiques des contaminants
Lieu d'essai

Définition Cote
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations 
propres au lieu et fournir des références)

Méthode d'évaluation Notes

5. Facteurs modificatifs

Ne sais pas

Oui ---

Non

Ne sais pas

1

Y a-t-il des contaminants qui risquent-ils d'endommager les 
ouvrages de services publics ou les infrastructures, 
maintenant ou dans l'avenir, vu leur emplacement?

Non

Oui 0
Non

Ne sais pas ---

Combien de classes de contaminants présentent des 
substances qui dépassent les recommandations du 
CCME?

une

une 0
deux à quatre
cinq ou plus
Ne sais pas ---

Cote - « connu » 0
Cote - « potentiel » 1

Total - Caractéristiques des contaminants

Cote brute totale - « connu » 6

Cote brute totale - « potentiel » 5

Cote brute totale combinée 11
Cote totale (cote brute combinée / 40 * 33) 9,1

D'après son comportement dans l'environnement, la 
substance chimique entre-t-elle dans la classe des 
substances persistantes?

Comme les substances chimiques persistantes (p. ex. BPC, 
pesticides chlorés) ne se dégradent pas ou mettent du temps à 
se dégrader, elles peuvent avoir des effets à long terme. Pour 
l'application de la Loi canadienne sur la protection de 

l'environnement  (LCPE), est persistante la substance qui 
présente au moins une des particularités suivantes :
a) dans l'air, selon le cas :
(i) sa demi-vie est égale ou supérieure à 2 jours,
(ii) elle est susceptible d'être transportée dans l'atmosphère 
jusqu'à des régions éloignées de sa source;
b) dans l'eau, sa demi-vie est égale ou supérieure à 182 jours;
c) dans les sédiments, sa demi-vie est égale ou supérieure à 
365 jours;
d) dans le sol, sa demi-vie est égale ou supérieure à 182 jours.

La liste n'englobe pas les métaux ou les métalloïdes qui, dans 
leur forme élémentaire, ne se dégradent pas. Les métaux et les 
métalloïdes forment toutefois dans l'environnement des 
espèces chimiques dont beaucoup ne sont pas facilement 
biodisponibles.

Des exemples de substances persistantes sont données 

dans la feuille Documentation.

Aux fins du SNCLC révisé, les substances chimiques suivantes 
représentent des « classes » chimiques distinctes : substances 
inorganiques (y compris les métaux), hydrocarbures pétroliers 
volatils, hydrocarbures pétroliers extractibles légers, 
hydrocarbures pétroliers extractibles lourds, HAP, substances 
phénoliques, hydrocarbures chlorés, halométhanes, phtalates, 
pesticides.

Voir la feuille Documentation pour obtenir une liste 

d'exemples de substances comprises dans les diverses 

classes chimiques.

Certains contaminants peuvent entrer en réaction ou être 
absorbés dans les ouvrages souterrains de services 
publics et les infrastructures. Ainsi, les solvants organiques 
peuvent dégrader certains plastiques, et les sels peuvent 
corroder les métaux.

Système national de classification des lieux contaminés du CCME
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Système national de classification du CCME (2008, 2010 v 1.2)

(II) Potentiel de migration (évaluation des voies de migration des contaminants)
Lieu d'essai

Définition Cote
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au lieu et fournir 
des références)

Méthode d'évaluation Notes

1. Mouvement des eaux souterraines

A. Dépassements connus des concentrations de contaminants 
potentiellement préoccupants (CPP) et voie opérante d'exposition par 
migration dans l'eau souterraine à l'intérieur et/ou au-delà des limites 
du terrain.

i) Dans les zones d'eaux souterraines potables, 1) concentrations 
qui dépassent les concentrations de fond et (1X) les 
Recommandations pour la qualité de l'eau potable au Canada 
(RQEPC) ou 2) contact connu des contaminants avec l'eau 
souterraine (preuves tangibles d'une contamination de l'eau 
souterraine.)
Dans les zones d'eaux souterraines non potables (habituellement 
des milieux urbains desservis par des réseaux municipaux), 
1) concentrations qui dépassent (1X) les recommandations 
applicables aux eaux non potables ou les recommandations 
génériques modifiées (qui excluent la voie d'exposition par ingestion 
d'eau de boisson) ou 2) contact connu des contaminants avec l'eau 
souterraine (preuves tangibles d'effets sur l'eau souterraine).

12

Étudier les données chimiques et évaluer la qualité de l'eau souterraine. 

La méthode d'évaluation se concentre sur 1) l'eau souterraine potable et non potable et 2) le 
régime d'écoulement de l'eau souterraine et la possibilité qu'il ouvre une voie d'exposition vers 
des récepteurs connus ou potentiels. 

L'aquifère se définit comme une unité géologique qui produit de l'eau souterraine en quantité 
utilisable et présentant les qualités d'une eau potable. L'aquifère sert à l'approvisionnement en 
eau potable ou pourra éventuellement servir à cette fin. Les zones d'eaux souterraines non 
potables sont des zones qui disposent d'une autre source d'approvisionnement en eau potable (le 
plus souvent en région urbaine). L'évaluation des zones d'eau non potable se fait au cas par cas. 

Le SNCLC de 1992 considérait la migration hors du lieu comme un problème 
réglementaire. L'évaluation de l'exposition et la classification des dangers devraient être 
envisagées indépendamment des limites du terrain. 

Quelqu'un d'expérience doit fournir une description détaillée des sources étudiées pour 
déterminer la présence ou l'absence d'une source d'approvisionnement en eaux 
souterraines à proximité du lieu contaminé. Les renseignements fournis doivent être 
consignés dans la feuille de travail du SNCLC pour la classification des lieux, avec les 
noms et numéros de téléphone des personnes-ressources et les courriels et/ou rapports 
et cartes de référence et les autres ressources comme les liens Internet.

Si l'eau souterraine potable fait aussi résurgence dans un plan d'eau de surface à 
proximité, il faut envisager d'appliquer les recommandations les plus exigentes en 
matière d'eau potable et de protection de la vie aquatique.  

ii) Même chose qu'en i) sauf que la contamination n'est pas connue 
mais fortement soupçonnée (observations indirectes).

9

Les preuves tangibles comprennent la présence de films superficiels, la contamination en phase 
liquide ou des sols saturés de contaminants. 

Les suintements et les points de résurgence sont considérés comme faisant partie de la voie 
d'exposition par l'eau souterraine. 

Bibliograhie choisie   

Zones d'eaux potables  

Recommandations pour la qualité de l'eau potable au Canada : www.hc-sc.gc.ca/ewh-
semt/pubs/water-eau/doc_sup-appui/sum_guide-res_recom/index_f.html

iii) Les RQEPC sont respectées à l'égard des zones d'eaux 
potables. Les critères pour les eaux non potables ou les critères 
génériques modifiés (qui excluent la voie d'exposition par ingestion 
d'eau de boisson) sont respectés à l'égard des zones d'eaux non 
potables. 
ou
Il n'y a pas de voie d'exposition par les eaux souterraines (c.-à-d. 
soit il n'y a pas d'aquifère – voir la définition à droite – dans le lieu, 
soit il existe une couche isolante suffisante entre l'aquifère et les 
contaminants, et, dans un rayon de 5 km du lieu il n'y a pas de 
milieu récepteur aquatique et l'eau souterraine ne fait pas 
résurgence).

0

Dans les milieux arctiques, la potabilité et l'évaluation de la couche active saisonnière (au-dessus 
du pergélisol) comme voie d'exposition par l'eau souterraine seront examinées en fonction des 
caractéristiques propres à chaque lieu.

Zones d'eaux non potables   

Recommandations canadiennes pour la qualité des eaux : protection de la vie aquatique, 
CCME, 1999.  www.ccme.ca

Compilation and Review of Canadian Remediation Guidelines, Standards and 
Regulations. Science Applications International Corporation (SAIC Canada). Rapport 
présenté à Environnement Canada, le 4 janvier 2002.   

Aller à Potentiel

0
Cote 0

REMARQUE : Si une cote est attribuée ici pour des dépassements connus de CPP, sauter la partie B (Migration potentielle par les eaux souterraines) et aller à la section 2 
(Mouvement des eaux de surface).

Système national de classification des lieux contaminés du CCME
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Système national de classification du CCME (2008, 2010 v 1.2)

(II) Potentiel de migration (évaluation des voies de migration des contaminants)
Lieu d'essai

Définition Cote
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au lieu et fournir 
des références)

Méthode d'évaluation Notes

B. Migration potentielle par les eaux souterraines

a. Mobilité relative

Matières organiques                            Métaux à mobilité accrue            Métaux à mobilité accrue
Kco (L/kg)                                          dans les milieux acides               dans les milieux alcalins

Élevée 4 Kco < 500 (c.-à-d. log Kco < 2,7)                                       pH < 5                              pH > 8,5

Modérée 2 Kco = 500 à 5 000 (c.-à-d. Kco = 2,7 à 3,7)                    pH = 5 à 6                        pH = 7,5 à 8.5

Faible 1 Kco = 5 000 à 100 000 (c.-à-d. log Kco = 3,7 à 5)         pH > 6                              pH < 7,5

Négligeable 0 Kco > 100 000 (c.-à-d. log Kco > 5)

Ne sais pas 2

Ne sais pas

Cote 2

b. Présence d'un ouvrage de confinement souterrain?

Aucun confinement 3

Confinement partiel 1,5

Confinement total 0

Ne sais pas 1,5

Ne sais pas
Cote 1,5

c. Épaisseur de la couche de confinement au-dessus de l'aquifère 
préoccupant ou de la voie d'exposition via les eaux souterraines

3 m ou moins (y compris couche de confinement absente ou 
discontinue)

1

3 à 10 m 0,5

> 10 m 0

Ne sais pas 0,5

Ne sais pas
Cote 0,5

d. Conductivité hydraulique de la couche de confinement

>10-4 cm/s ou absence de couche de confinement 1

10-4 à 10-6 cm/s 0,5

<10-6 cm/s 0

Ne sais pas 0,5

Ne sais pas

Cote 0,5

Le terme « couche de confinement » renvoie à un matériau géologique dont la perméabilité ou la 
conductivité hydraulique est faible ou nulle (comme l'argile non fracturée); l'eau ne traverse pas 
cette couche ou y circule de façon extrêmement lente.

Mesurer l'épaisseur et l'étendue des matériaux qui feront obstacle à la migration des 
contaminants dans les eaux souterraines.
L'évaluation dans cette catégorie se fonde :
1) soit sur la présence et l'épaisseur des matériaux de subsurface saturés qui font obstacle à la 
migration verticale des contaminants vers les aquifères inférieurs qui servent ou peuvent servir 
de sources d'eau potable 
2) soit sur la présence et l'épaisseur des matériaux de subsurface insaturés qui font obstacle à la 
migration verticale des contaminants entre l'emplacement de la source et la zone saturée (p. ex. 
aquifère à nappe libre, première unité hydrostratigraphique ou autre voie de passage de l'eau 
souterraine).

Référence : US EPA Soil Screening Guidance (Part 5 - Table 39). Voir la feuille 
Documentation.

Si la cote zéro est attribuée à la mobilité relative, il est tout de même recommandé 
d'effectuer l'évaluation et la cotation dans les sections qui suivent concernant la 
possibilité d'exposition via les eaux souterraines. Même si le coefficient de partage 
carbone organique-eau (Kco) d'un contaminant indique qu'il sera plutôt immobile, il est 
possible que si le contaminant se retrouve dans un mélange complexe sa mobilité soit 
accrue sous les effets de cosolvants. Par conséquent, on ne peut se fier uniquement au 
Kco pour mesurer la mobilité. L'évaluation d'autres facteurs, comme le confinement, 
l'épaisseur de la couche de confinement, les conductivités hydrauliques et le taux 
d'infiltration des précipitations est encore utile pour prévoir le potentiel de migration dans 
les eaux souterraines, même si, d'après sa chimie, le contaminant devrait avoir une 
mobilité négligeable. 

Quelqu'un d'expérience doit fournir une description détaillée des sources consultées pour 
déterminer le confinement à la source dans le lieu contaminé. Les renseignements 
doivent être consignés dans la feuille de travail du SNCLC sur la classification des lieux, 
avec les noms et numéros de téléphone des personnes-ressources, les courriels et/ou les 
cartes de référence, rapports géotechniques ou études de l'atténuation naturelle, ainsi 
que les autres sources comme les liens Internet.

Bibliographie choisie :
United States Environmental Protection Agency (USEPA) 1998. Technical Protocol for 
Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater. EPA/600/R-
98/128.
Environnement Canada – Région de l'Ontario – Atténuation naturelle – Bulletin 
d'assistance technique (BAT) numéros 19-21.

Étudier les divers ouvrages ou processus naturels d'atténuation présents dans le lieu et 
déterminer s'il y a confinement total ou partiel. 
Le confinement total est défini comme un ouvrage artificiel ou des processus naturels 
d'atténuation dont l'efficacité est vérifiée par une surveillance et qui permettent de capter 
entièrement et/ou de traiter les contaminants. Toutes les substances chimiques préoccupantes 
doivent être confinées de sorte à obtenir la cote de « confinement total ». La cotation des 
processus d'atténuation naturels doit être étayée par des données suffisantes et des rapports de 
surveillance confirmant l'état stationnaire et les processus d'atténuation. S'il n'y a pas de 
confinement ou si les processus d'atténuation naturels sont insuffisants, il faut attribuer une cote 
élevée dans cette catégorie. Si le confinement est incomplet ou incertain, attribuer la cote 
moyenne. Dans les milieux arctiques, le pergélisol sera évalué, comme il convient, d'après des 
évaluations détaillées et d'après l'efficacité et la fiabilité du confinement ou de la maîtrise de la 
migration des contaminants.

Déterminer la nature des matériaux géologiques et estimer la conductivité hydraulique en se 
fondant sur les documents publiés (ou utiliser la figure « Intervalle des valeurs de conductivité 
hydraulique et de perméabilité » dans la feuille Documentation). Attribuer une cote faible aux 
argiles non fracturées, une cote moyenne aux limons et une cote élevée aux sables et aux 
graviers. L'évaluation dans cette catégorie se fonde sur : 
1) la présence et la conductivité hydraulique (« K ») de matériaux de subsurface saturés qui font 
obstacle à la migration verticale des contaminants vers les unités aquifères inférieures qui 
servent ou peuvent servir de sources d'eau potable ou de voie de migration de l'eau souterraine 
2) la présence et la perméabilité (« k ») de matériaux de subsurface insaturés qui font obstacle à 
la migration verticale des contaminants entre l'emplacement de la source et la zone saturée 
(aquifère libre, première unité hydrostratigraphique ou autre voie de passage de l'eau 
souterraine).

Système national de classification des lieux contaminés du CCME
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Système national de classification du CCME (2008, 2010 v 1.2)

(II) Potentiel de migration (évaluation des voies de migration des contaminants)
Lieu d'essai

Définition Cote
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au lieu et fournir 
des références)

Méthode d'évaluation Notes

e. Taux d'infiltration des précipitations

(Facteur de précipitation annuelle x facteur de perméabilité 
relative du sol de surface)

Élevé 1
Modéré 0,6
Faible 0,4
Très faible 0,2
Nul 0
Ne sais pas 0,4

Ne sais pas
Cote 0,4

f. Conductivité hydraulique de l'aquifère

>10-2 cm/s 2

10-2 à 10-4 cm/s 1

<10-4 cm/s 0

Ne sais pas 1

Ne sais pas

Cote 1

Total - Migration potentielle par les eaux souterraines 5,9

Cote « potentiel »permise --- Remarque : S'il y a déjà une cote « connu », la cote « potentiel » est refusée.

Total - Migration par les eaux souterraines 0

2. Mouvement des eaux de surface

A. Migration démontrée des contaminants potentiellement préoccupants 
(CPP) dans les eaux de surface à des concentrations supérieures aux 
concentrations de fond

Concentrations connues dans les eaux de surface :

i)  Concentrations qui dépassent les concentrations de fond et les 
Recommandations canadiennes pour la qualité des eaux (RCQE) du 
CCME en vue de la protection de la vie aquatique, de l'irrigation, de 
l'abreuvement des animaux d'élevage et/ou des activités récréatives, 
selon l'utilisation du site (>1 X). 
ou
Contacts connus entre les contaminants et l'eau de surface d'après 
des observations sur place.
ou
En l'absence de RCQE, des analyses spécifiques effectuées sur place 
ont montré que les substances chimiques sont toxiques (p. ex. tests 
de toxicité ou autres tests d'indicateurs d'exposition).

12

Recueillir tous les renseignements disponibles sur la qualité des eaux de surface près du lieu. 
Évaluer les données en fonction des Recommandations canadiennes pour la qualité des eaux 
(choisir les recommandations pertinentes selon l'utilisation locale des eaux, p. ex. utilisation à des 
fins récréatives, irrigation, vie aquatique, abreuvement des animaux d'élevage). La méthode 
d'évaluation est centrée sur le régime d'écoulement des eaux de surface et sur la possibilité qu'il 
ouvre une voie d'exposition. La contamination est présente en surface (sur le sol) et risque d'avoir 
des répercussions sur les plans d'eau de surface.
Les eaux de surface sont des masses d'eau qui soutiennent une des utilisations suivantes : 
activités récréatives, irrigation, abreuvement du bétail, vie aquatique.

ii) Même chose qu'en i) sauf que la contamination n'est pas connue 
mais fortement soupçonnée (observations indirectes).

8

iii) Concentrations qui respectent les RCQE ou absence de voie 
d'exposition via les eaux de surface (les eaux de surface les plus 
proches sont à > 5 km). 

0

Aller à Potentiel
0

Cote 0

Remarques générales :
Quelqu'un d'expérience doit fournir une description détaillée des sources étudiées pour 
classer le plan d'eau de surface située à proximité du lieu contaminé. Les 
renseignements doivent être consignés dans la feuille de travail du SNCLC sur la 
classification des lieux, avec les noms et numéros de téléphone des personnes-
ressources, les courriels et/ou les cartes de référence et les rapports et les autres 
sources comme les liens Internet.

Bibliographie choisie :

CCME. 1999. Recommandations canadiennes pour la qualité des eaux : protection de la 
vie aquatique.  www.ccme.ca

CCME. 1999. Recommandations canadiennes pour la qualité des eaux : protection des 
utilisations de l'eau à des fins agricoles (irrigation et abreuvement du bétail).  
www.ccme.ca

Santé et Bien-être Canada. 1992. Recommandations au sujet de la qualité des eaux 
utilisées à des fins récréatives au Canada.

Précipitations
Consulter les relevés des précipitations (qui incluent la neige) d'Environnement Canada pour les 
régions visées. Diviser la précipitation annuelle par 1 000 et arrondir à la dizaine (p. ex.  667 mm 
= cote de 0,7).

Perméabilité
Pour la perméabilité relative du sol de surface (c.-à-d. l'infiltration), supposer : gravier (1), sable 
(0,6), loam (0,3) et argile ou surface pavée (0). 

Pour obtenir la cote du taux d'infiltration des précipitations, multiplier le facteur d'infiltration par le 
facteur de précipitation.

Déterminer la nature des matériaux géologiques et estimer la conductivité hydraulique de tous les 
aquifères préoccupants en se fondant sur les documents publiés (consulter la figure « Intervalle 
des valeurs de conductivité hydraulique et de perméabilité » dans la feuille Documentation).

REMARQUE : Si une cote est attribuée ici pour la migration démontrée par les eaux de surface, sauter la partie B (Migration potentielle de CPP par les eaux de surface) et aller 
à la section 3 (Sols superficiels).
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Système national de classification du CCME (2008, 2010 v 1.2)

(II) Potentiel de migration (évaluation des voies de migration des contaminants)
Lieu d'essai

Définition Cote
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au lieu et fournir 
des références)

Méthode d'évaluation Notes

B. Migration potentielle de CPP par les eaux de surface
a. Présence d'un ouvrage de confinement

Aucun confinement 5
Confinement partiel 3
Confinement total 0,5
Ne sais pas 3

Ne sais pas
Cote 3

b. Proximité d'eaux de surface

0 à <100 m 3
100 - 300 m 2
>300 m 0,5
Ne sais pas 2

Ne sais pas
Cote 2

c. Topographie
Contaminants à la surface du sol et pente forte 2
Contaminants au niv. du sol ou au-dessous et pente forte 1,5
Contaminants en surface et pente moyenne
Contaminants au niv. du sol ou au-dessous et pente moyenne
Contaminants en surface et pente faible 1
Contaminants au niv. du sol ou au-dessous et pente faible 0
Ne sais pas 1

Ne sais pas
Cote 1

d. Potentiel de ruissellement
Élevé             (cote de ruissellement pluvial > 0,6) 1
Modéré        (cote de ruissellement pluvial < 0,6) 0,6
Faible            (0,2 < cote de ruissellement pluvial < 0,4) 0,4
Très faible   (0 < cote de ruissellement pluvial < 0,2) 0,2
Nul                 (cote de ruissellement pluvial = 0) 0
Ne sais pas 0,4

Ne sais pas
Cote 0,4

e. Potentiel d'inondation

1 fois en 2 ans 1

1 fois en 10 ans 0,5

1 fois en 50 ans 0,2

Pas dans une plaine inondable 0,5

Ne sais pas Ne sais pas
Cote 0,5

Total - Migration potentielle par les eaux de surface 6,9
Cote « potentiel » permise --- Remarque : S'il y a déjà une cote « connu », la cote « potentiel » est refusée.

Total - Migration par les eaux de surface 0

Bibliographie choisie :
Lien à la page Web d'Environnement Canada : www.msc.ec.gc.ca
Conversion de la neige en pluie : appliquer un rapport de 15 (neige) pour 1 (eau).

Examiner les données publiées, comme les cartes des plaines inondables ou le potentiel 
d'inondation (p. ex. ruissellement printanier ou des montagnes) et les dossiers des offices de 
protection de la nature, pour évaluer le potentiel d'inondation par les cours d'eau situé à proximité, 
en amont et en aval. Attribuer une cote de zéro si le lieu ne se trouve pas dans une plaine 
inondable.

Étudier les cartes géographiques et les données de relevé existantes pour déterminer à quelle 
distance se trouvent les plans d'eau de surface les plus proches.

Examiner les documents techniques sur la topographie du lieu et le relief avoisinant.
Pente forte = > 50 %
Pente intermédiaire = entre 5 et 50 %
Pente faible = < 5 %
Remarque : Type d'aménagement des remblais (fossé, en surface, etc.).

Précipitations
Consulter les relevés des précipitations d'Environnement Canada pour les régions visées. Diviser 
la précipitation par 1 000 et arrondir à la dizaine (p. ex.  667 mm = cote de 0,7).
L'ancienne définition de « précipitation annuelle » n'englobait pas les précipitations sous forme de 
neige. Cette modification mineure a été apportée. La deuxième modification a consisté à inclure 
la perméabilité des matériaux de surface parmi les facteurs d'évaluation.

Perméabilité
Pour l'infiltration, supposer : gravier (0), sable (0,3), loam (0,6) et argile et surface pavée (1). 

Pour obtenir la cote de ruissellement, multipler le facteur d'infiltration par le facteur de 
précipitation.

Examiner les ouvrages en place, faire le lien avec l'état du lieu et de la proximité des eaux de 
surface et déterminer s'il y a confinement total : attribuer une cote faible s'il y a confinement total 
(p. ex. recouvrement, bermes, digues), une cote moyenne s'il y a confinement partiel (obstacles 
naturels, arbres, fossés, étangs de sédimentation) et une cote élevée s'il n'y a aucun obstacle 
entre le lieu et les eaux de surface avoisinantes. Le confinement total doit inclure le captage de 
toutes les substances chimiques.

Système national de classification des lieux contaminés du CCME
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Système national de classification du CCME (2008, 2010 v 1.2)

(II) Potentiel de migration (évaluation des voies de migration des contaminants)
Lieu d'essai

Définition Cote
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au lieu et fournir 
des références)

Méthode d'évaluation Notes

3. Sols de surface (exposition possible par l'inhalation de poussières, le 
contact cutané ou l'ingestion)

A. Présence démontrée de contaminants potentiellement préoccupants 
(CPP) dans les sols de surface (couche supérieure de 1,5 m)

Bibliographie choisie :
CCME. 1999. Recommandations canadiennes pour la qualité des sols : environnement et 
santé humaine. www.ccme.ca

Les concentrations de CPP mesurées dans les sols superficiels 
dépassent les recommandations pour la qualité des sols du CCME.

12

Le dépassement des recommandations est fortement soupçonné.
9

Les concentrations de CPP dans les sols de surface ne dépassent pas 
les valeurs recommandées pour la qualité des sols par le CCME ou il n'y 
a pas de CPP (roche).

0

Aller à Potentiel

12

Cote 12

B. Migration potentielle par les sols de surface (couche supérieure de 
1,5 m)

a. Les sols en question sont-ils recouverts?
Exposés 6
Végétalisés 4
Aménagés 2
Pavés 0
Ne sais pas 4

Ne sais pas

Cote 4
b. Durant quelle proportion de l'année le lieu reste-t-il couvert de 
neige?
0 à 10 % de l'année 6
10 à 30 % de l'année 4
Plus de 30 % de l'année 2
Ne sais pas 4

Ne sais pas

Cote 3
Total - Migration potentielle par les sols superficiels 7

Cote « potentiel » permise --- Remarque : S'il y a déjà une cote « connu », la cote « potentiel » est refusée.
Total - Migration par les sols 12

Le SNCLC révisé ne tient pas compte de la présence possible de contaminants dans la 
neige transportée par le vent, d'abord parce qu'il est difficile d'évaluer ce qui constitue 
une concentration inacceptable et ensuite parce qu'il est plus facile d'atténuer les effets 
de déversement dans la neige ou la glace tant qu'il gèle.

REMARQUE : Si une cote est attribuée ici pour la présence démontrée dans les sols de surface, sauter la partie B (Migration potentielle par les sols de surface) et aller à la 
section 4 (Vapeurs).

Recueillir tous les renseignements disponibles sur la qualité des sols de surface (couche 
supérieure de 1,5 m) dans le lieu. Évaluer les données disponibles en fonction des 
Recommandations canadiennes pour la qualité des sols. Choisir les recommandations qui 
conviennent d'après l'utilisation actuelle (ou projetée) du terrain (agricole, résidentielle/parc, 
commerciale ou industrielle) et la texture du sol (grossière ou fine), le cas échéant. 

Consulter les rapports techniques ou les rapports d'évaluation des risques portant sur le lieu. On 
peut aussi examiner les photographies ou se rendre au lieu. 
Les sols de surface aménagés doivent avoir une couche arable d'au moins 0,5 m.

Consulter les renseignements climatiques concernant le lieu. La gradation couvre les sols qui sont 
toujours mouillés ou recouverts de neige (et donc moins susceptibles de produire des poussières) 
jusqu'aux sols qui sont généralement secs et non recouverts de neige (et donc susceptibles de 
produire des poussières).

Système national de classification des lieux contaminés du CCME
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Système national de classification du CCME (2008, 2010 v 1.2)

(II) Potentiel de migration (évaluation des voies de migration des contaminants)
Lieu d'essai

Définition Cote
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au lieu et fournir 
des références)

Méthode d'évaluation Notes

4. Vapeurs

A. Présence démontrée de contaminants potentiellement préoccupants 
(CPP) dans les vapeurs

On a mesuré dans les vapeurs (intérieures et extérieures) des 
concentrations dépassant les concentrations fondées sur le risque.

12

Le dépassement est fortement soupçonné (d'après les observations 
et/ou la modélisation).

9

On n'a pas mesuré de vapeurs sur place ni trouvé d'hydrocarbures 
volatils dans les sols ou les eaux souterraines du lieu.

0

Aller à Potentiel

0
Cote 0

B. Présence potentielle de CPP dans les vapeurs

a. Volatilité relative d'après la constante de la loi de Henry, H' (sans 
dimension)

Élevée (H > 1,0E-1) Référence : US EPA Soil Screening Guidance (Part 5 - Table 36).

Modérée (H = 1,0E-1 à 1,0E-3)

Faible (H < 1,0E-3) Document fourni dans la feuille Documentation.

Substance non volatile

Ne sais pas Subst. non 
volatile

Cote 0
b. Quelle est la granulométrie du sol?

Fine
Grossière
Ne sais pas

Fine

Cote 0

c. La profondeur jusqu'à la source est-elle inférieure à 10 m?
Oui
Non
Ne sais pas

Non

Cote 0

d. Y a-t-il des voies de migration privilégiées?

Oui
Non
Ne sais pas

Non

Cote

0
Total - Migration potentielle par les vapeurs 0

Cote « potentiel » permise --- Remarque : S'il y a déjà une cote « connu », la cote « potentiel » est refusée.
Total - Migration par les vapeurs 0

Se rendre au lieu par temps sec en été et/ou étudier les photographies disponibles.

S'il y a un substrat rocheux, les fractures constitueraient vraisemblablement des voies de 
migration privilégiées.

Les voies de migrations privilégiées renvoient aux zones où la migration des vapeurs est 
le plus susceptible de se produire, en raison d'une moindre résistance à l'écoulement 
dans les matériaux environnants. Par exemple, les canalisations souterraines comme les 
égouts et les gaines des services publics, les drains ou les installations septiques 
peuvent devenir des voies privilégiées. Dans les bâtiments, certaines caractéristiques 
peuvent aussi favoriser la migration : sols en terre battue, joints de dilatation, fissures 
dans les murs ou perforations des fondations pour le passage des canalisations de 
services publics, les puisards et les drains.

Si la constante de la loi de Henry appliquée à une substance indique que celle-ci n'est 
pas volatile et qu'on attribue une cote de zéro ici à l'égard de la volatilité relative, une 
cote de zéro sera automatiquement attribuée en réponse aux trois questions dans cette 
section sur la présence possible de CPP. Sauter à la section 5.

Revoir les profondeurs de l'eau souterraine par rapport à la surface du lieu.

Revoir les données sur la perméabilité des sols dans les rapports techniques. Plus les sols sont 
perméables, plus les vapeurs peuvent se déplacer.

Les sols à texture fine sont ceux dont plus de 50 % (en poids) des éléments ont un diamètre 
moyen inférieur à 75 µm (D50 < 75 µm). Les sols à texture grossière sont ceux dont plus de 50 % 
(en poids) des éléments ont un diamètre moyen supérieur à 75 µm (D50 > 75 µm).

Consulter les études antérieures, notamment les évaluations des risques pour la santé humaine 
pour savoir si des vapeurs ont déjà été détectées.

REMARQUE : Si une cote est attribuée ici pour la présence démontrée de CPP dans les vapeurs, sauter la partie B (Présence potentielle de CPP dans les vapeurs) et aller à la 
section 5 (Mouvements des sédiments).

Système national de classification des lieux contaminés du CCME
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Système national de classification du CCME (2008, 2010 v 1.2)

(II) Potentiel de migration (évaluation des voies de migration des contaminants)
Lieu d'essai

Définition Cote
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au lieu et fournir 
des références)

Méthode d'évaluation Notes

5. Mouvement des sédiments

A. Migration démontrée de sédiments renfermant des contaminants 
potentiellement préoccupants (CPP)

Il y a des indications que des sédiments déposés à l'origine dans le lieu 
(dépassant les valeurs recommandées par le CCME pour la qualité des 
sédiments) auraient migré.

12

Étudier les rapports d'évaluation des sédiments. Toute preuve de migration des contaminants par 
les sédiments doit être signalée par quelqu'un ayant de l'expérience dans le domaine.

Migration fortement soupçonnée (d'après des observations et/ou la 
modélisation) 9

Les sédiments ont été confinés, et rien n'indique qu'ils migreront. 
ou
Il n'y a pas de voie d'exposition par les sédiments (c.-à-d. il n'y a pas de 
milieu aquatique récepteur, et donc pas de sédiments, dans un rayon 
de 5 km).

0

Aller à Potentiel

0
Cote 0

B. Migration potentielle par les sédiments

a. Les sédiments dont les concentrations de CPP dépassent les 
valeurs recommandées sont-ils recouverts de sédiments dont les 
concentrations respectent les recommandations (« sédiments 
propres »)? Non

   Oui
   Non
   Ne sais pas 4

b. Dans les habitats lacustres et marins, les sédiments contaminés 
se trouvent-ils dans les eaux peu profondes et sont-ils donc 
susceptibles de subir l'action des marées et des vagues ou du 
remous des hélices? Non

   Oui
   Non
   Ne sais pas 0

c. Dans les rivières, les sédiments contaminés se trouvent-ils dans 
des zones sujettes à l'affouillement? Non

   Oui
   Non
   Ne sais pas 0

Total - Migration potentielle par les sédiments 4
Cote « potentiel » permise --- Remarque : S'il y a déjà une cote « connu », la cote « potentiel » est refusée.

Total - Migration par les sédiments 0

6. Facteurs modificatifs

Y a-t-il des canalisations souterraines de services publics dans la zone 
touchée par la contamination? Oui

   Oui
   Non
   Ne sais pas

Connu 4
Potentiel 0

Total - Potentiel de migration

Total brut « connu » 16
Total brut « potentiel » 0,0

Total brut combiné 16,0

Total (max. 33) 8,3

Remarque : Si les cotes « connu » et « potentiel » sont fournies, le système inscrit « connu » par 
défaut. La cote « potentiel » totale peut donc ne pas correspondre à la somme des cotes 
« potentiel » particulières.

Consulter les rapports techniques. Les ouvrages souterrains de services publics peuvent servir 
de voie de migration aux contaminants.

Revoir les évaluations des sédiments. S'il y a eu carottage, les résultats peuvent indiquer que des 
sédiments contaminés dans le passé ont été recouverts par des sédiments « propres » plus 
récents. Aux fins de la présente évaluation, il faut que les carottes prélevées affichent de faibles 
concentrations près de la surface, les concentrations augmentant avec la profondeur des 
sédiments.

Revoir les évaluations des sédiments. Si les sédiments au site se trouvent dans une rivière, 
répondre « non » à cette question.

Revoir les évaluations des sédiments. Il importe que l'évaluation soit réalisée en fonction des 
débits du pire scénario (débits annuels élevés). En cas de débits annuels élevés, les zones qui 
sont habituellement des zones de sédimentation deviennent des zones d'affouillement. Si les 
sédiments au site se trouvent dans un lac ou un habitat marin, répondre « non » à cette question.

Cette migration n'est habituellement pas considérée comme très préoccupante dans les 
milieux lacustres et marins, mais pourrait l'être dans les rivières, où le transport en aval 
est parfois important.

REMARQUE : Si une cote est attribuée ici pour la migration démontrée des sédiments, sauter la partie B (Migration potentielle des sédiments) et aller à la section 6 (Facteurs 
modificatifs).
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Système national de classification du CCME (2008, 2010 v 1.2)

(III) Exposition (mise en évidence de la présence d'une voie d'exposition et de récepteurs)

Lieu d'essai

Définition Cote Méthode d'évaluation Notes

1. Exposition humaine

A. Exposition humaine connue

Effet négatif documenté ou forte exposition quantifiée qui a entraîné ou 
entraînera un effet négatif, un préjudice ou une atteinte à la sécurité des 
humains à cause de la contamination du lieu. (Lieu de classe 1*)

Même chose que ci-dessus, sauf que l'exposition est « fortement 
soupçonnée » (observations ou preuves indirectes).

Aucune exposition ni aucun effet quantifiés ou soupçonnés chez les 
humains.

0

Aller à Potentiel
0

Cote 0
Le classement dans cette catégorie peut être basé sur les résultats des évaluations des risques. On 
s'intéresse aux études qui indiquent des quotients de danger inférieurs à 0,2 dans le cas des 
substances chimiques non cancérogènes et un risque supplémentaire de cancer à vie dans le cas 
des substances chimiques cancérogènes qui respecte la valeur acceptable définie par les autorités 

(dans la plupart des cas, moins que 10-6 ou que 10-5).

B. Exposition humaine potentielle 

a) Utilisation du terrain (indication des scénarios possibles d'exposition 
humaine)

Voici le principal facteur « récepteur » utilisé pour coter les lieux. Une cote élevée suppose une exposition forte 
et/ou l'exposition de récepteurs humains sensibles (p. ex. des enfants).

Agricole 3
Résidentielle / Parc 2
Commerciale 1
Industrielle 0,5
Ne sais pas 1,5

Rés. / Parc

Cote

2

b) Degré d'accessibilité à la partie contaminée du lieu (indication de la 
possibilité d'entrer en contact avec des contaminants)

Obstacles limités pour empêcher l'accès au lieu; contaminants non 
recouverts.

2

Accès moyen ou absence d'obstacles; contaminants couverts. 
Endroits éloignés où les contaminants ne sont pas recouverts.

1

Accès contrôlé ou endroit éloigné; contaminants recouverts. 0

Ne sais pas 1

Moy. access., couverts

Cote 1

c) Absorption possible de sols, eaux, sédiments ou aliments contaminés 
pour les voies d'exposition opérantes ou potentiellement opérantes, 
telles qu'indiquées dans la feuille de travail II (Potentiel de migration).

i) contact direct

Prévoit-on un contact cutané avec des eaux de surface, eaux 
souterraines, sédiments ou sols contaminés? 

Oui
Non
Ne sais pas Ne sais pas

Cote 1,5

22

10

Parmi les effets négatifs connus figurent ceux qui sont attribuables aux sources locales et traditionnelles 
d'alimentation. Les effets négatifs attribuables au transfert des contaminants aux humains et/ou aux animaux via la 
chaîne alimentaire peuvent être classés dans cette catégorie. Toutefois, il faut faire la démonstration d'un lien 
direct entre la source d'aliments contaminés et l'ingestion (transfert) des contaminants par les humains. Les effets 
négatifs connexes pour l'environnement sont cotés séparément plus loin dans cette feuille de travail.
Quelqu'un d'expérience doit fournir une description détaillée des sources étudiées pour évaluer et déterminer 
l'exposition quantifiée ou l'effet négatif au voisinage du lieu contaminé. 

Bibliographie choisie :
Santé Canada – L'évaluation du risque pour les lieux contaminés fédéraux au Canada – Partie I (L'évaluation 
quantitative préliminaire des risques (ÉQPR) pour la santé humaine) et Partie II (les valeurs toxicologiques de 
référence (VTR) de Santé Canada). http://www.hc-sc.gc.ca/ewh-semt/pubs/contamsite/index_f.html.
United States Environmental Protection Agency, Integrated Risk Information System (IRIS) – 
http://toxnet.nml.nih.gov

*Si des effets négatifs sur les humains sont documentés, le lieu devrait automatiquement être rangé 
dans la classe 1 (intervention requise). Il est inutile d'appliquer le SNCLC dans ce cas. Toutefois, 
une cote de "22" est attribuée dans l'éventualité où on voudrait obtenir une cotation numérique pour 
le lieu (p. ex. pour le comparer à d'autres sites de classe 1).

Le classement dans cette catégorie peut être basé sur les résultats des évaluations des risques. On 
s'intéresse aux études qui indiquent des quotients de danger > 1 dans le cas de substances 
chimiques non cancérogènes et un risque supplémentaire de cancer à l'égard des substances 
chimiques cancérogènes qui dépasse la valeur acceptable définie par les autorités (dans la plupart 

des cas, > 10-5 ou > 10-6). Les effets connus peuvent aussi être évalués au moyen d'analyses 
sanguines (p. ex. plombémie > 10 mg/dL) ou d'autres analyses de santé.

Étudier l'emplacement, les ouvrages et les contaminants au lieu et déterminer si des obstacles 
s'interposent entre le lieu et les humains. Attribuer une cote faible à un lieu (couvert) entouré d'une 
clôture ou à un endroit éloigné, et une cote élevée à un lieu sans couverture, ni clôture ni obstacle 
naturel ou zone tampon.

S'il y a des sols ou des eaux souterraines potables qui dépassent les valeurs recommandées par le 
CCME, on suppose qu'il y a contact cutané. L'exposition à des eaux de surface, des eaux 
souterraines non potables ou à des sédiments qui dépassent les valeurs recommandées par le 
CCME varie selon le lieu. Choisir « Oui »  si on prévoit une exposition cutanée à des eaux de 
surface, des eaux souterraines non potables ou à des sédiments. Par exemple, on ne prévoirait pas 
un contact cutané avec des sédiments dans un port en activité. Seuls les sols de la couche 
supérieure (1,5 m) sont définis comme des sols de surface par le CCME (2006). Lorsque les sols 
contaminés sont situés à une profondeur supérieure à 1,5 m, le contact direct n'est pas considéré 
comme une voie d'exposition opérante.

Étudier les cartes de zonage et d'utilisation des terres sur les superficies indiquées. Si l'utilisation 
proposée est plus « sensible » que l'utilisation actuelle, évaluer le facteur en supposant que 
l'utilisation proposée est en vigueur. L'utilisation agricole se rapporte aux activités qui mettent en jeu 
la capacité de production du terrain ou de l'établissement (p. ex. une serre) et sont de nature 
agricole ou aux activités d'alimentation et d'hébergement d'animaux d'élevage. Les terrains à 
vocation résidentielle ou de parc servent à l'habitation permanente, temporaire ou saisonnière 
(utilisation résidentielle) et à des activités récréatives qui font appel à la capacité naturelle ou 
aménagée par l'homme du terrain de soutenir ces activités (parc). Les utilisations commerciale et 
industrielle se rattachent aux activités d'achat, de vente ou d'échange de marchandises ou de 
services (utilisation commerciale), ainsi qu'à la production, la fabrication ou l'entreposage de 
matériaux (utilisation industrielle).

L'exposition par la peau est généralement considérée comme une voie d'exposition mineure. Toutefois, pour 
certains contaminants organiques, l'exposition cutanée peut être une composante très importante de l'exposition 
globale. L'exposition cutanée peut se produire lorsqu'on nage dans des eaux contaminées, lorsqu'on fait sa 
toilette avec des eaux de surface ou souterraines contaminées, lorsqu'on creuse dans de la terre contaminée, etc.

Justification de la cote 
(indiquer les hypothèses, les rapports ou les informations propres au 

lieu et fournir des références)

REMARQUE : Si une cote est attribuée ici pour Exposition connue, sauter la partie B (Exposition humaine potentielle) et aller à la section 2 (Facteurs modifiant 
l'exposition humaine).

Système national de classification des lieux contaminés du CCME
(2008, 2010 v.1.2) Page 16 de 33



Système national de classification du CCME (2008, 2010 v 1.2)

(III) Exposition (mise en évidence de la présence d'une voie d'exposition et de récepteurs)

Lieu d'essai

Définition Cote Méthode d'évaluation Notes
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au 
lieu et fournir des références)

ii) inhalation (de poussières, de vapeurs)

Vapeurs - Y a-t-il dans le lieu des bâtiments habitables situés à 
moins de 30 m des sols ou eaux souterraines contaminés par des 
composés volatils, tel que déterminé dans la feuille de travail II 
(Potentiel de migration)?

Oui

Non

Ne sais pas Non

Cote 0

Poussières - S'il y a des sols de surface (couche supérieure de 
1,5 m) contaminés, indiquer s'il s'agit de sols à granulométrie fine ou 
grossière. Si on sait que les sols superficiels ne sont pas 
contaminés, attribuer une cote de zéro.

Fine 3

Grossière 2

Sols superficiels non contaminés ou absents (roche) 1

Granulométrie inconnue (Ne sais pas) 0

Cote Non contaminés

0

Total - Inhalation 0

iii) Ingestion (d'aliments, d'eaux et de sols [par des enfants], y compris 
les aliments traditionnels)

Eau potable : Choisir la cote en fonction de la proximité d'une 
réserve d'eau potable, pour indiquer la probabilité de contamination 
(actuelle et future).

0 à 100 m 3

100 à 300 m 2,5

300 m à 1 km 2

1 à 5 km 1,5

 Aucune présence d'eau potable

Ne sais pas 2

 Aucune présence d'eau potable

Cote 0

Une autre source d'approvisionnement en eau est-elle facilement 
accessible?

Oui
Non
Ne sais pas Non

Cote 1

L'ingestion de sols contaminés par des humains est-elle possible?

Oui
Non
Ne sais pas Non

Cote 0

Les aliments consommés par les humains (plantes, animaux 
domestiques ou espèces sauvages) proviennent-ils du lieu 
contaminé ou des environs?

Oui
Non
Ne sais pas Non

Cote 0

L'exposition par les poumons (inhalation) peut s'avérer une voie d'exposition très importante. On peut inhaler des 
particules (poussières) et des gaz (vapeurs). Les vapeurs peuvent poser un problème dans les bâtiments érigés 
sur d'anciens sites industriels ou dans les bâtiments sous lesquels des contaminants volatils ont migré et où des 
vapeurs risquent de s'introduire. 

Il s'agit d'évaluer la possible exposition humaine à des vapeurs provenant des sols du lieu. Plus le récepteur se 
trouve proche d'une source de substances chimiques volatiles dans le sol, plus l'exposition est probable. Par 
ailleurs, les sols à texture grossière laissent passer les vapeurs beaucoup plus facilement que les matériaux à 
texture fine comme les argiles et les limons. 

Remarques générales :
Quelqu'un d'expérience doit fournir une description détaillée des sources étudiées afin de déterminer s'il y a ou 
non migration de vapeurs et/ou production de poussières au voisinage du lieu contaminé. Les renseignements 
doivent être consignés dans la feuille de travail du SNCLC pour la classification des lieux, avec les noms et 
numéros de téléphone des personnes-ressources, les courriels et/ou les cartes de référence et les rapports et 
d'autres ressources comme les liens Internet.

Bibliographie choisie :
Conseil canadien des ministres de l'Environnement (CCME). 2006. Protocole d'élaboration de recommandations 
pour la qualité des sols en fonction de l'environnement et de la santé humaine. PN 1333.  www.ccme.ca
Golder, 2004. Soil Vapour Intrusion Guidance for Health Canada Screening Level Risk Assessment (SLRA). 
Présenté à Santé Canada, Burnaby (BC).

Bibliographie choisie :
Recommandations pour la qualité de l'eau potable au Canada : www.hc-sc.gc.ca/hecs-
sesc/water/publications/drinking_water_quality_guidelines/toc.htm

L'eau potable peut être une voie d'exposition extrêmement importante chez les humains. Si les eaux souterraines 
ou les eaux de surface du lieu ne sont pas utilisées comme eau de boisson, on peut considérer cette voie 
d'exposition comme inopérante. 

Tenir compte des aliments provenant des espèces sauvages (comme le saumon, le gibier, le caribou) et des 
produits agricoles, si le lieu contaminé se trouve dans des terrains à vocation agricole ou à proximité.

Consulter les rapports d'évaluation des risques pour la santé humaine (ou d'autres rapports) pour 
déterminer si les gens de l'endroit mangent beaucoup d'aliments traditionnels provenant du lieu. Les 
animaux chassés doivent-ils passer beaucoup de temps au lieu (p. ex. il arrive que les gros 
mammifères ne passent que très peu de temps dans un petit lieu contaminé)? Les rapports 
d'évaluation des risques pour la santé humaine concernant le lieu en question donnent aussi des 
renseignements sur la bioaccumulation possible des CPP en cause.

S'il y a des bâtiments habitables au site à moins de 30 m de sols ou d'eaux souterraines dont les 
concentrations de composés chimiques volatils dépassent les recommandations, il peut y avoir un 
risque pour la santé humaine (Santé Canada, 2004). Revoir les études portant sur le lieu pour 
déterminer où ont été prélevés les échantillons de sol (dont les concentrations de substances 
volatiles dépassent les valeurs prescrites) par rapport aux bâtiments. Consulter la feuille de 
travail (II) Potentiel de migration, 4B.a), Présence potentielle de CPP dans les vapeurs,  pour trouver 
une définition de la volatilité.

Voir les données sur la granulométrie des sols du lieu. Les sols (dont les concentrations dépassent 
les valeurs recommandées par le CCME pour la qualité des sols) constitués surtout de matériaux fins 
(dont la granulométrie médiane est de 75 microns, tel que défini par le CCME [2006]) sont plus 
susceptibles de produire des poussières.

Revoir les données disponibles sur le lieu pour déterminer si l'eau potable (eaux souterraines, eaux 
de surface, approvisionnements privés, commerciaux ou municipaux) contient ou est soupçonnée de 
contenir des concentrations de contaminants supérieures aux Recommandations pour la qualité de 
l'eau potable au Canada. Si l'on sait que les réserves d'eau potable sont contaminées, il faut prendre 
des mesures sans tarder (p. ex. assurer une autre source d'eau potable pour réduire ou éliminer 
l'exposition).

L'évaluation d'une probabilité élevée de dépassement des valeurs recommandées pour 
l'approvisionnement en eau potable à l'avenir peut se fonder sur les aires de captage des puits d'eau 
potable, sur le temps de déplacement des contaminants et sur la modélisation informatique de 
l'écoulement et du transport des contaminants.

Si les sols contaminés sont situés dans la couche supérieure (1,5 m), on suppose que l'ingestion des 
sols est une voie d'exposition opérante. Une exposition à des sols situés sous la couche supérieure 
est possible, mais moins probable, et sa durée plus courte. Voir les rapports d'évaluation des risques 
pour la santé humaine concernant le lieu en question.
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(III) Exposition (mise en évidence de la présence d'une voie d'exposition et de récepteurs)

Lieu d'essai

Définition Cote Méthode d'évaluation Notes
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au 
lieu et fournir des références)

Total - Ingestion 1

Cote « potentiel » total - Exposition humaine 5,5

Cote « potentiel » permise ---

Remarque : S'il existe une cote « connu », la cote « potentiel » est refusée.

Système national de classification des lieux contaminés du CCME
(2008, 2010 v.1.2) Page 18 de 33



Système national de classification du CCME (2008, 2010 v 1.2)

(III) Exposition (mise en évidence de la présence d'une voie d'exposition et de récepteurs)

Lieu d'essai

Définition Cote Méthode d'évaluation Notes
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au 
lieu et fournir des références)

2. Facteurs modifiant l'exposition humaine

a) Forte dépendance des gens de l'endroit à l'égard des ressources 
naturelles pour leur survie (aliments, eau, abri, etc.)

Non

Oui

Non

Ne sais pas
Connu 0

Potentiel ---
Cote brute totale « connu » - Exposition humaine 0

Contaminants au niv. du sol ou au-dessous et pente forte 0

Cote brute totale - Exposition humaine 0
Contaminants au niv. du sol ou au-dessous et pente faible 0,0

3. Récepteurs écologiques

A. Exposition connue des récepteurs écologiques

Effet négatif documenté ou forte exposition quantifiée qui a entraîné ou 
entraînera un effet négatif, un préjudice ou une atteinte à la sécurité des 
organismes terrestres ou aquatiques à cause de la contamination du 
lieu.

18

Un niveau faible d'effets sur les récepteurs écologiques est jugé acceptable, en particulier dans des 
terrains commerciaux et industriels. Toutefois, si les effets écologiques sont jugés graves, le lieu 
pourrait être rangé dans la classe 1 (c.-à-d. une priorité de réhabilitation ou de gestion des risques) 
quelle que soit la cote totale numérique du SNCLC. Aux fins de l'application du SNCLC, les effets 
considérés comme graves englobent les effets observés sur la survie, la croissance ou la 
reproduction qui peuvent menacer la viabilité d'une population de récepteurs écologiques au lieu. 
D'autres indications d'effets négatifs graves peuvent être déterminées selon le jugement 
professionnel et de concert avec l'administration compétente. Si les effets écologiques sont jugés 
graves et que le lieu est automatiquement rangé dans la classe 1, il est inutile d'appliquer le SNCLC. 
Toutefois, une cote de "18" est fournie dans l'éventualité où on voudrait obtenir une cotation 
numérique (p. ex. pour comparer le lieu à d'autres sites de classe 1).

CCME, 1999 : Recommandations pour la qualité de l'eau en vue de la protection de la vie aquatique.  
www.ccme.ca
CCME, 1999 : Recommandations pour la qualité de l'eau en vue de protéger les utilisations de l'eau à des fins 
agricoles.  www.ccme.ca
Sensitive receptors- review: Canadian Council on Ecological Areas/Conseil canadien des aires écologiques; 
www.ccea.org.

Les effets écologiques devraient être évalués au niveau d'une population ou d'une communauté et non au niveau 
des individus. Par exemple, des effets au niveau de la population pourraient englober la réduction de la 
reproduction, de la croissance ou de la survie au sein d'une espèce. Les effets au niveau de la communauté 
pourraient comprend la réduction de la diversité de l'espèce ou de son abondance relative. D'autres 
renseignements sur les paramètres de l'évaluation écologique sont donnés dans le Cadre pour l'évaluation du 
risque écotoxicologique : Orientation générale (CCME, 1996).

Même chose que ci-dessus, sauf que l'exposition est « fortement 
soupçonnée » (observations ou preuves indirectes).

12

Le classement dans cette catégorie peut être basé sur les résultats des évaluations des risques. On 
s'intéresse aux études qui indiquent des quotients de danger > 1. On peut aussi évaluer les impacts 
connus en se fondant sur l'analyse du poids de la preuve faisant appel à une combinaison 
d'observations sur les lieux, de dosage des tissus, d'analyse de la toxicité et d'appréciation 
quantitative des communautés. La cotation des effets négatifs sur chaque espèce rare ou en voie de 
disparition se fait au cas par cas en se fondant sur des données scientifiques exhaustives.

Aucun impact ni aucune exposition quantifiés ou soupçonnés chez les 
organismes terrestres et aquatiques.

0

Aller à Potentiel

0

Cote 0
0

Remarques :
Quelqu'un d'expérience doit fournir une description détaillée des sources étudiées pour classer les récepteurs 
écologiques au voisinage du lieu contaminé. Les renseignements doivent être consignés dans la feuille de travail 
du SNCLC pour la classification des lieux, avec les noms et numéros de téléphone des personnes-ressources, les 
courriels et/ou les cartes de référence et rapports et d'autres ressources comme les liens Internet.

Le classement dans cette catégorie peut être basé sur les résultats des évaluations des risques. On 
s'intéresse aux études qui ont indiqué des quotients de danger < 1 sans aucun autre signe 
observable ou mesurable d'effets. On peut aussi se fonder sur d'autres sources de données 
n'indiquant pas d'effets nocifs, comme des observations sur place, des dosage des tissus, des 
analyses de la toxicité et des appréciations quantitatives des communautés.

REMARQUE : Si une cote est attribuée ici pour l'exposition connue, sauter la partie B (Exposition potentielle des récepteurs écologiques) et aller à la section 4 (Facteurs 
modifiant l'exposition des récepteurs écologiques).
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Système national de classification du CCME (2008, 2010 v 1.2)

(III) Exposition (mise en évidence de la présence d'une voie d'exposition et de récepteurs)

Lieu d'essai

Définition Cote Méthode d'évaluation Notes
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au 
lieu et fournir des références)

B. Exposition potentielle des récepteurs écologiques (pour la partie 
contaminée du lieu)

a) Milieu terrestre

i) Utilisation du terrain

Agricole (ou milieux sauvages)
3

Résidentielle/Parc 2

Commerciale 1

Industrielle 0,5

Ne sais pas 1,5

Résidentielle/Parc

Cote 2

ii) Possibilité d'absorption
Contact direct - Les plantes et/ou les invertébrés du sol risquent-ils 
d'être exposés à des sols contaminés dans le lieu?

Oui
Non
Ne sais pas

Non

Cote 0

iii) Ingestion (animaux sauvages ou domestiques qui ingèrent des 
aliments, sols ou eaux contaminés)

Les animaux terrestres risquent-ils d'ingérer de l'eau contaminée 
dans le lieu?

Oui
Non
Ne sais pas Non

Cote 0

Les animaux terrestres risquent-ils d'ingérer des sols contaminés 
dans le lieu?

Oui
Non
Ne sais pas Non

Cote 0
Les contaminants identifiés peuvent-ils se bioaccumuler?

Oui
Non
Ne sais pas Non

Cote 0

Proximité d'une zone écologique sensible

0 à 300 m 3
300 m à 1 km 2
1 à 5 km 1
> 5 km 0,5
Ne sais pas 1,5

> 5 km
Cote 0,5

 Cote brute totale « potentiel » - Milieu terrestre 2,5

Cote totale « potentiel » permise - Milieu terrestre ---

Consulter une évaluation du risque écotoxicologique pour le site. S'il y a des eaux de surface 
contaminées, supposer que les organismes terrestres vont en ingérer.

Consulter un rapport d'évaluation du risque écotoxicologique. La plupart des animaux vont ingérer 
des sédiments en mangeant des matières végétales ou des invertébrés du sol.

Si les sols contaminés sont situés dans la couche supérieure de 1,5 m, on suppose que le contact 
direct des sols avec les plantes et les invertébrés du sol constitue une voie d'exposition. L'exposition 
aux sols se trouvant à une profondeur supérieure à 1,5 m est possible, mais moins probable.

Étudier les cartes de zonage et d'utilisation des terres. Si l'utilisation proposée du terrain est plus 
« sensible » que l'utilisation actuelle, évaluer ce facteur en supposant que l'utilisation proposée est 
en vigueur (indiquer dans la feuille de travail que l'utilisation future est celle dont il est tenu compte). 

L'utilisation agricole se rapporte aux activités qui mettent en jeu la capacité de production du terrain 
ou de l'établissement (p. ex. une serre) et sont de nature agricole ou aux activités d'alimentation et 
d'hébergement d'animaux d'élevage. Les milieux sauvages sont groupés avec les terrains agricoles 
en raison de la similitude des récepteurs qu'on s'attend à y trouver (p. ex. mammifères herbivores et 
oiseaux) et du besoin analogue d'un degré élevé de protection pour assurer le fonctionnement 
écologique. 

Les terrains à vocation résidentielle ou de parc servent à l'habitation permanente, temporaire ou 
saisonnière (utilisation résidentielle) et à des activités récréatives qui font appel à la capacité 
naturelle ou aménagée par l'homme du terrain de soutenir ces activités (parc). 
Les utilisations commerciale et industrielle se rattachent aux activités d'achat, de vente ou d'échange 
de marchandises ou de services (utilisation commerciale), ainsi qu'à la production, la fabrication ou 
l'entreposage de matériaux (utilisation industrielle).

La bioaccumulation d'un contaminant dans les aliments est jugée possible si :
1) le coefficient de partage octanol-eau (log Koe) du contaminant est supérieur à 4 (selon la feuille de 
travail sur les caractéristiques des contaminants) et sa concentration dans le sol dépasse les 
recommandations les plus prudentes du CCME pour la qualité des sols à l'égard de l'utilisation 
prévue du terrain ou 2) la concentration du contaminant relevée dans les échantillons de tissus 
dépasse les Recommandations canadiennes pour les résidus dans les tissus.

On considère qu'en deçà de 300 m d'un site, il y a risque de contamination. Par conséquent, un 
récepteur écologique situé dans ce rayon du lieu doit faire l'objet d'évaluations plus poussées. On 
considère également que tout récepteur écologique situé à plus de 5 km n'a pas à être évalué. 
Étudier les cartes et les documents des offices de protection de la nature et consulter notamment le 
site du Conseil canadien des aires écologiques : www.ccea.org [en anglais seulement].

Les récepteurs écologiques comprennent : les espèces locales, régionales ou provinciales d'intérêt ou 
importantes, les milieux arctiques (selon le lieu), les réserves naturelles, les habitats d'espèces en voie de 
disparition, les forêts sensibles, les forêts ou parcs naturels.

Remarque : S'il existe une cote « connu », la cote « potentiel » est refusée.
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(III) Exposition (mise en évidence de la présence d'une voie d'exposition et de récepteurs)

Lieu d'essai

Définition Cote Méthode d'évaluation Notes
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au 
lieu et fournir des références)

b) Milieu aquatique

i) Classification des milieux aquatiques
Sensible 3
Typique 1
Sans objet (absence de milieu aquatique)
Ne sais pas 2

Sans objet (absence de milieu aquatique)

Cote 0
ii) Possibilité d'absorption

Les concentrations de contaminants relevées dans les eaux 
souterraines qui font résurgence dans les eaux de surface 
dépassent-elles les valeurs recommandées par le CCME pour la 
qualité des eaux (protection de la vie aquatique) au point de 
contact?

Oui
Non
Ne sais pas Non

Cote 0

Proximité d'une importante ressource d'eau de surface

0 à 300 m 3
300 m à 1 km 2
1 à 5 km 1
> 5 km 0,5
Ne sais pas 1,5

> 5 km
Cote 0,5

Les espèces (poissons fourrage, invertébrés ou plantes) dont se 
nourrissent les poissons prédateurs ou d'autres consommateurs 
d'espèces sauvages, comme les mammifères et les oiseaux, 
sont-elles susceptibles d'accumuler les contaminants dans leurs 
tissus?

Voir la feuille Documentation concernant le log K oe .

Oui
Non (ou sans objet)
Ne sais pas

Non

Cote 0

Cote brute totale « potentiel » - Milieu aquatique 0,5

Cote totale « potentiel » permise - Milieu aquatique ---

Les récepteurs écologiques comprennent : les espèces locales, régionales ou provinciales d'intérêt ou 
d'importance, les milieux humides et tourbières sensibles et d'autres milieux aquatiques.

La bioaccumulation d'un contaminant dans les aliments est possible si :
1) Le coefficient de partage octanol-eau (log Koe) du contaminant est supérieur à 4 (selon la feuille 
de travail sur les caractéristiques des contaminants) et sa concentration dans les sédiments dépasse 
les valeurs des Recommandations provisoires pour la qualité des sédiments (RPQS) du CCME.
2) La concentration du contaminant relevée dans les échantillons de tissus dépasse les 
Recommandations canadiennes pour les résidus dans les tissus.

Les « milieux aquatiques sensibles » comprennent ceux dans les aires de récolte des poissons et 
des mollusques et crustacés, les parcs marins, les réserves écologiques et les voies migratoires de 
poissons, ou à proximité de ces endroits. Ils comprennent aussi les zones d'importance écologique, 
comme les aires d'alimentation et de fraye des poissons ou les zones abritant des espèces rares ou 
en voie de disparition.

Les « milieux aquatiques typiques » comprennent les zones autres que celles énumérées ci-dessus.

Il y a trois façons d'estimer la concentration en contaminants des eaux souterraines au point de 
contact avec un milieu récepteur aquatique :
1) par la comparaison des concentrations relevées dans les eaux souterraines près du rivage avec 
les recommandations du CCME pour la qualité des eaux (il s'agit d'une comparaison prudente, car la 
concentration en contaminants des eaux souterraines diminue souvent entre les puits situés près du 
rivage et le point de rejet);
2) par la modélisation des eaux souterraines pour estimer leur concentration immédiatement avant le 
rejet;
3) par l'installation d'échantillonneurs d'eau dans les sédiments de la zone d'affleurement des eaux 
souterraines.

On considère qu'en deçà de 300 m d'un site, il y a risque de contamination. Par conséquent, un 
récepteur écologique ou une importante ressource d'eau de surface situés dans ce rayon du lieu 
doivent faire l'objet d'évaluations plus poussées. On considère par ailleurs que tout récepteur 
écologique situé à plus de 5 km n'a pas à être évalué. Étudier les cartes et les documents des offices 
de protection de la nature, et consulter notamment le site du Conseil canadien des aires 
écologiques : www.ccea.org  [en anglais seulement].

Remarque : S'il existe une cote « connu », la cote « potentiel » est refusée.
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(III) Exposition (mise en évidence de la présence d'une voie d'exposition et de récepteurs)

Lieu d'essai

Définition Cote Méthode d'évaluation Notes
Justification de la cote 

(indiquer les hypothèses, les rapports ou les informations propres au 
lieu et fournir des références)

4. Facteurs modifiant l'exposition des récepteurs écologiques

a) Présence connue d'une espèce en péril
Une espèce en péril risque-t-elle de se trouver dans le lieu?

Oui

Non

Ne sais pas Non

0

Cote ---

b) Effets esthétiques potentiels (p. ex. enrichissement d'un lac ou 
altération de la saveur d'un aliment)

Y a-t-il des signes d'impact esthétique dans les plans d'eau 
récepteurs?

Non

Oui

Non 0
Ne sais pas ---

Y a-t-il des signes d'impact olfactif (odeur désagréable)? Non

Oui

Non 0

Ne sais pas ---
Y a-t-il des signes d'augmentation de la croissance des plantes dans 
le lac ou le plan d'eau?

Non

Oui
Non 0
Ne sais pas ---

Y a-t-il des signes que la chair de poisson ou la viande qui 
proviennent du lieu ou à proximité ont une odeur ou un goût 
différents?

Non

Oui 0

Non ---
Ne sais pas

Total « connu » - Facteurs modifiant l'exposition des récepteurs 
écologiques

0

Total « potentiel » - Facteurs modifiant l'exposition des 
récepteurs écologiques

---

Cote brute totale « connu » - Récepteurs écologiques 0
Cote brute totale « potentiel » - Récepteurs écologiques 0

Total brut - Récepteurs écologiques 0
Total - Récepteurs écologiques (max. 18) 0,0

5. Autres récepteurs possibles de contaminants

a) Exposition du pergélisol (entraînant des problèmes d'érosion et de 
structure)

Y a-t-il au site des aménagements (routes, bâtiments) dont l'intégrité 
structurelle dépend du pergélisol?

Non

Oui

Non 0

Ne sais pas ---

Y a-t-il une voie de migration susceptible de transporter des sols 
libérés par le pergélisol dégradé vers un milieu aquatique avoisinant?

Non

Oui
Non 0
Ne sais pas ---

Total « connu » - Autres récepteurs possibles 0

Total « potentiel » - Autres récepteurs possibles 0

Total - Exposition

Cote brute totale « connu » - Exposition humaine et écologique 0

Cote brute totale « potentiel » - Exposition humaine et écologique 0

Cote brute totale 0

Total - Exposition (max. 34) 0,0

Les plantes et les lichens forment une couche isolante naturelle qui aide à empêcher la fonte du pergélisol en été. 
Parfois aussi, les plantes et les lichens absorbent moins le rayonnement solaire. Le rayonnement solaire est 
transformé en chaleur, ce qui peut faire fondre la couche de pergélisol.

Consulter un rapport d'évaluation du risque écotoxicologique. Si l'information n'est pas disponible, 
utiliser des bases de données en ligne comme Eco Explorer. Le personnel régional, provincial 
(ministère de l'Environnement) ou fédéral (Pêches et Océans Canada ou Environnement Canada) 
devrait pouvoir donner des conseils.

La documentation peut comprendre des rapports d'étude environnementale, des articles de journaux, 
des pétitions ou d'autres dossiers.

Parmi les exemples d'altérations olfactives peuvent figurer l'odeur d'un CPP ou l'augmentation de la 
vitesse de décomposition d'un habitat aquatique.

Une espèce en péril est une espèce sauvage disparue du pays, en voie de disparition, menacée ou préoccupante. 
Pour obtenir la liste des espèces en péril, consulter l'annexe 1 de la Loi sur les espèces en péril  du gouvernement 
fédéral (http://www.sararegistry.gc.ca/species/schedules_f.cfm?id=1). De nombreux gouvernements provinciaux 
peuvent fournir des listes d'espèces en péril applicables à la région. Par exemple, en Colombie-Britannique, 
consulter : 
BCMWLAP. 2005. Endangered Species and Ecosystems in British Columbia. Provincial red and blue lists. Ministry 
of Sustainable Resource Management and Water, Land and Air Protection. http://srmwww.gov.bc.ca/atrisk/red-
blue.htm 

Pour cet élément, l'utilisateur devra fournir certains renseignements, notamment les noms, adresses, numéros de 
téléphone et adresses courriel des personnes-ressources. Les preuves de changement doivent être documentées; 
prière de joindre un exemplaire du rapport contenant les renseignements utiles.

L'augmentation manifeste de la croissance des plantes dans un milieu aquatique peut signaler un 
enrichissement. Les nutriments (p. ex. l'azote ou le phosphore) libérés dans un milieu aquatique 
peuvent agir comme engrais.

Certains contaminants peuvent entraîner un changement manifeste dans l'odeur ou le goût des 
aliments récoltés sur place.

Consulter les rapports techniques et examiner les plans ou les photos aériennes du lieu. Lorsque le 
pergélisol fond, la stabilité du sol diminue, entraînant une érosion. Les aménagements humains, 
comme les routes et les bâtiments, sont souvent tributaires de la stabilité que procure le pergélisol.

Lorsque le pergélisol fond, le sol dessous perd sa stabilité. L'érosion éolienne ou le ruissellement 
peuvent transporter des sols vers les milieux aquatiques situés à proximité. L'augmentation de la 
charge en sol dans une rivière peut entraîner une hausse des matières dissoutes totales et une 
diminution correspondante de la qualité de l'habitat aquatique. De plus, l'érosion peut transporter les 
contaminants provenant des sols dans les milieux aquatiques.

Ne comprend que la cote « potentiel » permise. Si une cote « connu » a été attribuée 
dans une catégorie donnée, la cote « potentiel » n'est pas incluse.
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Sommaire de cotation

Les cotes de chaque feuille de travail sont récapitulées dans ce sommaire.
Se reporter au sommaire après avoir rempli au complet les autres feuilles du SNCLC.

I. Caractéristiques des contaminants Connu Potentiel II. Potentiel de migration Connu Potentiel III. Exposition Connu Potentiel

1. Milieux de séjour 2 --- 1. Mouvement des eaux souterraines 0 --- 1. Récepteurs humains
2. Danger chimique --- 4 2. Mouvement des eaux de surface 0 --- A. Exposition connue 0
3. Facteur de dépassement des contaminants 2 --- 3. Sols 12 --- B. Exposition potentielle
4. Quantité de contaminants 2 --- 4. Vapeurs 0 --- a. Utilisation du terrain ---
5. Facteurs modificatifs 0 1 5. Mouvement des sédiments 0 --- b. Accessibilité ---

6. Facteurs modificatifs 4 0 c. Voie d'exposition
Cote brute totale 6 5 i. Contact direct ---

Cote brute totale (Connu + potentiel) 11 Cote brute totale 16 0 ii. Inhalation ---
Cote brute totale (Connu + potentiel) 16 iii. Ingestion ---

Cote totale rajustée (cote brute totale / 40 * 33) 9,1 (max. 33) 2. Facteurs modifiant l'exposition humaine 0 ---

Cote totale rajustée (cote brute totale / 64 * 33) 8,3 (max. 33) Cote brute totale - Exposition humaine 0 0

Cote brute totale - Exposition humaine (Connu + potentiel) 0
Cote totale rajustée - Exposition humaine 0,0 (max. 22)

3. Récepteurs écologiques
A. Exposition connue 0
B. Exposition potentielle

a. Milieu terrestre ---
b. Milieu aquatique ---

4. Facteurs modifiant l'exposition des récepteurs écologiques 0 ---
0 0

Cote brute totale - Exposition des récepteurs écologiques (Connu + potentiel) 0
Cote totale rajustée - Exposition des récepteurs écologiques (cote brute totale / 38 * 16) 0,0 (max. 16)

5. Autres récepteurs 0 0

Cote totale – Autres récepteurs (Connu + Potentiel) 0

Cote totale - Exposition (humaine + écologique + autres) 0,0

Cote totale rajustée - Exposition (cote totale / 46 * 34) 0,0 (max. 34)

Cote du lieu
Lieu d'essai
Cote alphabétique D
Pourcentage de certitude 94%
% des réponses qui sont « Ne sais pas » -38%

Cote totale selon le SNCLC 17,3
Classe du lieu N

Cote brute totale - Exposition des récepteurs 
écologiques

*Remarque : « intervention » ici ne signifie pas nécessairement réhabilitation, mais peut 
aussi renvoyer à l’évaluation des risques, à la gestion des risques ou à la caractérisation 
détaillée du lieu et à la collecte de données.

Classe N - Priorité d'intervention nulle (cote totale du SNCLC < 37)

Classe INS - Renseignements insuffisants (> 15 % des réponses sont « Ne sais pas »)

Classe 1 - Priorité d'intervention élevée (cote totale du SNCLC > 70)

Classe 2 - Priorité d'intervention moyenne (cote totale du SNCLC 50 - 69,9)
Classe 3 - Priorité d'intervention faible (cote totale du SNCLC 37 - 49,9)

Catégories de classification des lieux* :

Système national de classification des lieux contaminés du CCME
(2008, 2010 v 1.2) Page 23 de 33



Système national de classification du CCME (2008, 2010 v 1.2)
Classement du danger des contaminants

Paramètre chimique Danger LCPE Cancérogénicité Remarques

acétaldéhyde E * CPH
acétone F
acide (méthyl-2-chloro-4-phénoxy)acétique M
acide nitrilotriacétique E CPH
acroléine E *
acrylonitrile E * CPH
alachlore M
alcool allylique E
aldicarbe E
aldrine E
aluminium F
ammoniac F *
antimoine E
argent F
arséniate de plomb E
arsenic E *
atrazine M
azinphos-méthyl E

baryum F
bendiocarbe E
benzène E * CCH BTEX

benzènes chlorés
monochlorobenzène M
dichlorobenzène, 1,2- (o -DCB) M
dichlorobenzène, 1,3- (m -DCB) M
dichlorobenzène, 1,4- (p -DCB) E
trichlorobenzène, 1,2,3- M
trichlorobenzène, 1,2,4- M
trichlorobenzène, 1,3,5- M
tétrachlorobenzène, 1,2,3,4- M
tétrachlorobenzène, 1,2,3,5- M
tétrachlorobenzène, 1,2,4,5- M
pentachlorobenzène M
hexachlorobenzène E

benzidine E * CCH
béryllium E CCH
biphényle, 1,1- M
biphényles polybromés (BPB) E *
biphényles polychlorés (BPC) E
bis(butylène-2)tétrahydro-2,3,4,5 furfural-2 E
bore F
bromacil M
bromate M
bromochlorodifluorométhane M * HM
bromochlorométhane E * HM
bromodichlorométhane E HM
bromoforme (tribromométhane) E CPH HM
bromométhane (bromure de méthyle) M * HM
bromotrifluorométhane M * HM

(D'après le projet de classement du danger élaboré pour le Système de classification des sites contaminés du PASCF)

Renseignements utiles pour remplir la feuille I (Caractéristiques des contaminants), section 2 (Danger chimique).
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Paramètre chimique Danger LCPE Cancérogénicité Remarques
bromoxynil E
butadiène, 1,3- E * CCH

cadmium E * CCH
carbofurane M
captafol M
chloramine M *
chloroaniline, p - E
chlorobenzène (monochlorobenzène) M
chlorobenzilate M
chlorodiméforme M
chloroforme E CPH HM
chlorométhane M HM
(4-chlorophényl)cyclopropylméthanone, O -[(4-
nitrophényl)méthyl]oxime E
chlorophénol, 2- M CP
chlorothalonil E
chlorpyrifos E
chlorure F
chlorure de didécyldiméthylammonium E
chlorure de tributyltétradécylphosphonium E *
chlorure de vinyle (chloroéthène) E * CCH EEC
chrome (total) M *
chrome (III) F *
chrome (VI) E * CCH
cobalt F
créosote M * Voir les HAP
crocidolite F
cuivre F
cyanazine M
cyanure (libre) E

DDD E
DDE E
DDT E CPH
deltaméthrine M
diazinon M
dibenzofurane E * DF
dibromoéthane, 1,2- (bromure d'éthylène) E CPH
dibromoéthène (bromure d'éthylène) E CPH
1,2-dibromo-3-chloropropane E CPH
dibromochlorométhane M * HM
dibromotétrafluoroéthane M
dicamba E
dichlorobenzène, 1,2- (o -DCB) M BC
dichlorobenzène, 1,3- (m -DCB) M BC
dichlorobenzène, 1,4- (p -DCB) E BC
dichlorobenzidine, 3,3'- E CPH
dichloroéthane, 1,1- E EAC
dichloroéthane, 1,2- E CPH EAC
dichloroéthène, 1,1- E EEC
dichloroéthène, cis -1,2- M EEC
dichloroéthène, trans -1,2- M EEC
dichlorométhane (chlorure de méthylène) E CPH HM
dichlorophénol, 2,4- M CP
dichloropropane, 1,2- E
dichloropropène, 1,3- E CPH
diclofop-méthyl E
dieldrine E
diméthoate E
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Paramètre chimique Danger LCPE Cancérogénicité Remarques
dinitrophénol, 2,4- M
dinitrotoluène, 2,4- E
dinoseb E
dioxane, 1,4- E CPH
dioxines et furanes E
diquat M
diuron M

endosulfane E
endrine E
époxyde d'heptachlore E
étain F

éthanes chlorés
dichloroéthane, 1,1- M
dichloroéthane, 1,2- (dichlorure d'éthylène) E CPH
trichloroéthane, 1,1,1- E *
trichloroéthane, 1,1,2- M
tétrachloroéthane, 1,1,1,2- M
tétrachloroéthane, 1,1,2,2- M

éthènes chlorés
monochloroéthène (chloroéthène, chlorure de vinyle) E * CCH
dichloroéthène, 1,1- E
dichloroéthène, 1,2- (cis-  ou trans- ) M
trichloroéthène E *
tétrachloroéthène E *

éthoxylate de nonylphénol E *
éthylbenzène M BTEX
éthylèneglycol F GL

fer F
fluoroacétamide M
fluorure F *

glycols
éthylèneglycol (éthane-1,2-diol) F
diéthylèneglycol (2,2'-oxydiéthanol) F
propylèneglycol (propane-1,2-diol) F

glyphosate M
goudron de houille E CCH Voir les HAP

halométhanes
bromochlorodifluorométhane M *
bromochlorométhane M *
bromodichlorométhane E CPH
bromométhane (bromure de méthyle) M
bromotrifluorométhane M *
chloroforme M CPH HM
chlorométhane M
dibromochlorométhane M
dichlorométhane (chlorure de méthylène) E CPH
tetrachlorométhane (tétrachlorure de carbone) E
tribromométhane (bromoforme) E
trihalométhanes (THM) M

heptachlore E
herbicides de type phénoxy M
hexachlorobenzène E CPH
hexachlorobutadiène E
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Paramètre chimique Danger LCPE Cancérogénicité Remarques
hexachlorocyclohexane, gamma- E CPH
hexachloroéthane E CPH
hydrobromofluorocarbures (HBFC) M *

hydrocarbures aromatiques polycycliques E * CPH
acénaphthène M
acénaphtylène M
acridine E
anthracène M
benzo[a ]anthracène E CPH
benzo[a ]pyrène E CPH
benzo[b ]fluoranthène E CPH
benzo[g ,h ,i ]pérylène E
benzo[k ]fluoranthène E CPH
chrysène M
dibenzo[a ,h ]anthracène E CPH
fluoranthène M
fluorène M
indéno[1,2,3-c ,d ]pyrène E CPH
méthylnaphtalène M
naphtalène M
phénanthrène M
pyrène M
quinoléine E

hydrocarbures pétroliers
hydrocarbures pétroliers (essence) E
hydrocarbures pétroliers (kérosene, y compris les E
hydrocarbures pétroliers (diesel, y compris le mazout de 
chauffage) M
hydrocarbures pétroliers (pétroles lourds) F
hydrocarbures pétroliers (CCME F1) E
hydrocarbures pétroliers (CCME F2) M
hydrocarbures pétroliers (CCME F3) F
hydrocarbures pétroliers (CCME F4) F

hydrochlorofluorocarbures (HCFC) M *
hydroxyde de tricyclohexylétain E

3-iodo-2-propynyl butylcarbamate E

leptophos E
lindane E
linuron E
lithium F

malathion M
manganèse F
mercure E *
méthamidophos E
méthoxylchlore E
méthyléthylcétone F
méthylisobutylcétone F
méthylmercure E
méthylparathion E
métolachlore M
métribuzine E
molybdène F
monochloramine M
monocrotophos E

Classement fondé 
sur la fraction des 

constituants 
toxiques et 
mobiles du 
produit. Les 

composés légers, 
comme le 

benzène, sont 
plus toxiques et 

mobiles.
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Paramètre chimique Danger LCPE Cancérogénicité Remarques
nickel E * LCPE - inhalation
nitrate F
nitrite M

organoétains
tributylétain E
tricyclohexylétain E
triphénylétain E

oxyde de bis(chlorométhane) E * CCH
oxyde de bis(2-chloroéthyle) E CCH
oxyde de bis(2-chloroisopropyle) E
oxyde de chlorométhyle et d'éthyle M *
oxyde d'éthène E CCH
oxyde de méthyle et de tert -butyle M
oxydiéthanol, 2,2' (diétylène glycol) F GL

paraquat (sous forme de dichlorure) E
parathion E
pentachlorobenzène M BC
pentachlorophénol (PCP) E CP
phénol F

phénols chlorés *
monochlorophénols M

chlorophénol, 2- M
dichlorophénols

dichlorophénol, 2,4- M
trichlorophénols

trichlorophénol, 2,4,5- E
trichlorophénol, 2,4,6- E CPH

tétrachlorophénols
tétrachlorophénol, 2,3,4,6- E

pentachlorophénol (PCP) E

phorate E
phosphamidon E

phtalates
phtalate de bis(2-éthylhexyle) E *
phtalate de diéthyle E
phtalate de diméthyle E
phtalate de dioctyle E

plomb E *
neurotoxines / 
tératogènes

plomb tétraéthyle E
plomb tétraméthyle E *
propylèneglycol F GL

radium E
radon E

sélénium M
simazine M
sodium F
strontium 90 E
strychnine E
styrène E
sulfate F
sulfure F
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Paramètre chimique Danger LCPE Cancérogénicité Remarques
2,3,7,8-tétrachlorodibenzo-p -dioxine (TCDD) E * DF
tébuthiuron E
terphényles polychlorés E *
tétrachloroéthène E * EEC
tétrachlorobenzène, 1,2,3,4- E BC
tétrachlorobenzène, 1,2,3,5- E BC
tétrachlorobenzène, 1,2,4,5- E BC
tétrachloroéthane, 1,1,1,2- M EAC
tétrachloroéthane, 1,1,2,2- M EAC
tétrachlorophénol, 2,3,4,6- E CP
tétrachlorure de carbone (tétrachlorométhane) E CPH HM
thallium M
thiophène M
toluène M BTEX
toxaphène E
triallate M
tribromométhane (bromoforme) E HM
trichlorobenzéne, 1,2,3- E BC
trichlorobenzène, 1,2,4- E BC
trichlorobenzène, 1,3,5- E BC
trichloroéthane, 1,1,1- E * EAC
trichloroéthane, 1,1,2- M EAC
trichloroéthène (TCE) E * EEC
trichlorométhane (THM) M
trichlorophénol, 2,4,5- E CP
trichlorophénol, 2,4,6- E CPH CP
trifluraline E
tris(2,3-dibromopropyl)phosphate E
tritium F

uranium (non radioactif) / (radioactif) M/H

vanadium M

xylènes M BTEX
xylénol, 2,4(2,4-diméthylphénol) F

zinc F

E = danger élevé
M = danger moyen
F = danger faible

CPH = cancérogène potentiel chez l'humain
CCH = cancérogène confirmé chez l'humain

BTEX = benzène, toluène, éthylbenzène et xylènes
BC = benzènes chlorés
EAC = éthanes chlorés
EEC = éthènes chlorés
CP = chlorophénols
DF = dioxines et furanes
GL = glycols
HM = halométhanes
HAP = hydrocarbures aromatiques polycycliques
PH = phtalates

Le classement des dangers se fonde sur un certain nombre de facteurs, dont les effets possibles sur la santé humaine et 
l'environnement.
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Système national de classification du CCME (2008, 2010 v 1.2)
Documentation (renseignements pour aider à la cotation)

Exemples de substances persistantes
Renseignements utiles pour remplir la feuille I (Caractéristiques des contaminants), section 5 (Facteurs modificatifs)

aldrine dieldrine BPC
benzo[a ]pyrène hexachlorobenzène PCDD/PCDF (dioxines et furanes)
chlordane méthylmercure toxaphène
DDT mirex alkylplomb
DDE octachlorostyrène

Exemples de substances dans les diverses classes chimiques
Renseignements utiles pour remplir la feuille I (Caractéristiques des contaminants), section 5 (Facteurs modificatifs).

Classe chimique
substances inorganiques (y compris les 
métaux)
hydrocarbures pétroliers volatils

phtalates
pesticides

hydrocarbures pétroliers extractibles légers

hydrocarbures chlorés
halométhanes

phtalate de diisononyle, phtalate de diisodécyle, phtalate de bis(2-éthylhexyle)

hydrocarbures pétroliers extractibles lourds

HAP

substances phénoliques

BPC, tétrachloroéthène, trichloroéthène, dioxines et furanes, trichlorobenzène, 
tétrachlorobenzène, pentachlorobenzène, hexachlorobenzène

DDT, hexachlorocyclohexane

* Remarque : Il y a plus de substances dans les diverses classes que celles énumérées dans le tableau. Non exhaustif, celui-ci fournit 
simplement des exemples de substances qu'on trouve habituellement. 

Exemples *
arsenic, baryum, cadmium, chrome hexavalent, cuivre, cyanure, fluorure, plomb, mercure, 
nickel, sélénium, soufre, zinc; saumures ou sels
benzène, toluène, éthylbenzène, xylènes, HCP F1
HCP F2
HCP F3

benzo[a ]anthracène, benzo[b ]fluoranthène, benzo[k ]fluoranthène, benzo[a ]pyrène, 
dibenz[a ,h ]anthracène, indéno[1,2,3-c ,d ]pyrène, naphtalène, phénanthrène, pyrène 

phénol, pentachlorophénol, chlorophénols, phénols non chlorés (p. ex. 2,4-dinitrophénol, 
crésol)

tétrachlorure de carbone, chloroforme, dichlorométhane
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 No CAS Composé
Solubilité dans l'eau 
@ 20-25 °C (mg/L)

Constante de la loi de 

Henry (atm-m3/mol)  

Constante adimensionnelle de la 

loi de Henry (CLH [atm-m3/mol] * 
41) (25 °C)  Log Koe  

Log Kco 

(L/kg)
 83-32-9   acénaphthène  4,24E+00 1,55E-04 6,36E-03 3,92 3,85
108-05-4 acétate de vinyle 2,00E+04 5,11E-04 2,10E-02 0,73 0,72
 67-64-1   acétone  1,00E+06 3,88E-05 1,59E-03 -0,24 -0,24
 65-85-0   acide benzoïque 3,50E+03 1,54E-06 6,31E-05 1,86 —

 309-00-2   aldrine  1,80E-01 1,70E-04 6,97E-03 6,5 6,39
 120-12-7  anthracène  4,34E-02 6,50E-05 2,67E-03 4,55 4,47
 56-55-3   benz[a]anthracène  9,40E-03 3,35E-06 1,37E-04 5,7 5,6
 71-43-2   benzène  1,75E+03 5,55E-03 2,28E-01 2,13 1,77

 205-99-2   benzo[b]fluoranthène  1,50E-03 1,11E-04 4,55E-03 6,2 6,09
 207-08-9   benzo[k]fluoranthène  8,00E-04 8,29E-07 3,40E-05 6,2 6,09
 50-32-8   benzo[a]pyrène  1,62E-03 1,13E-06 4,63E-05 6,11 6,01

1336-36-3   BPC        — — — 5,58 5,49
 75-27-4  bromodichlorométhane  6,74E+03 1,60E-03 6,56E-02 2,1 1,74
 75-25-2   bromoforme  3,10E+03 5,35E-04 2,19E-02 2,35 1,94
74-83-9 bromométhane 1,52E+04 6,24E-03 2,56E-01 1,19 1,02

 71-36-3   butanol 7,40E+04 8,81E-06 3,61E-04 0,85 0,84
 86-74-8   carbazole 7,48E+00 1,53E-08 6,26E-07 3,59 3,53
 57-74-9   chlordane  5,60E-02 4,86E-05 1,99E-03 6,32 5,08

 106-47-8   p-chloroaniline  5,30E+03 3,31E-07 1,36E-05 1,85 1,82
 108-90-7   chlorobenzène  4,72E+02 3,70E-03 1,52E-01 2,86 2,34
 124-48-1   chlorodibromométhane  2,60E+03 7,83E-04 3,21E-02 2,17 1,8

75-01-4 chloroéthène 2,76E+03 2,70E-02 1,11E+00 1,5 1,27
 67-66-3   chloroforme 7,92E+03 3,67E-03 1,50E-01 1,92 1,6
 95-57-8  2-chlorophénol  2,20E+04 3,91E-04 1,60E-02 2,15 —

 218-01-9   chrysène  1,60E-03 9,46E-05 3,88E-03 5,7 5,6
95-48-7 O-crésol 2,60E+04 1,20E-06 4,92E-05 1,99 1,96

 72-54-8   DDD  9,00E-02 4,00E-06 1,64E-04 6,1 6
 72-55-9   DDE  1,20E-01 2,10E-05 8,61E-04 6,76 6,65
 50-29-3   DDT  2,50E-02 8,10E-06 3,32E-04 6,53 6,42
 53-70-3   dibenz[a,h]anthracène  2,49E-03 1,47E-08 6,03E-07 6,69 6,58
 95-50-1   1,2-dichlorobenzène  1,56E+02 1,90E-03 7,79E-02 3,43 2,79

 106-46-7   1,4-dichlorobenzène  7,38E+01 2,43E-03 9,96E-02 3,42 2,79
 91-94-1   3,3-dichlorobenzidine  3,11E+00 4,00E-09 1,64E-07 3,51 2,86
 75-34-3   1,1-dichloroéthane 5,06E+03 5,62E-03 2,30E-01 1,79 1,5
107-06-2 1,2-dichloroéthane 8,52E+03 9,79E-04 4,01E-02 1,47 1,24
75-35-4 1,1-dichloroéthène 2,25E+03 2,61E-02 1,07E+00 2,13 1,77

156-59-2 cis-1,2-dichloroéthène 3,50E+03 4,08E-03 1,67E-01 1,86 1,55
156-60-5 trans-1,2-dichloroéthène 6,30E+03 9,38E-03 3,85E-01 2,07 1,72
75-09-2 dichlorométhane 1,30E+04 2,19E-03 8,98E-02 1,25 1,07

120-83-2 2,4-dichlorophénol 4,50E+03 3,16E-06 1,30E-04 3,08 —
78-87-5 1,2-dichloropropane 2,80E+03 2,80E-03 1,15E-01 1,97 1,64

542-75-6 1,3-dichloropropène 2,80E+03 1,77E-02 7,26E-01 2 1,66
60-57-1 dieldrine 1,95E-01 1,51E-05 6,19E-04 5,37 4,33
84-66-2 diéthylphtalate 1,08E+03 4,50E-07 1,85E-05 2,5 2,46

105-67-9 2,4-diméthylphénol 7,87E+03 2,00E-06 8,20E-05 2,36 2,32
51-28-5 2,4-dinitrophénol 2,79E+03 4,43E-07 1,82E-05 1,55 —

121-14-2 2,4-dinitrotoluène 2,70E+02 9,26E-08 3,80E-06 2,01 1,98
606-20-2 2,6-dinitrotoluène 1,82E+02 7,47E-07 3,06E-05 1,87 1,84
 75-15-0   disulfure de carbone 1,19E+03 3,03E-02 1,24E+00 2 1,66
115-29-7 endosulfan 5,10E-01 1,12E-05 4,59E-04 4,1 3,33
72-20-8 endrine 2,50E-01 7,52E-06 3,08E-04 5,06 4,09

1024-57-3 époxyde d'heptachlore 2,00E-01 9,50E-06 3,90E-04 5 4,92
100-41-4 éthylbenzène 1,69E+02 7,88E-03 3,23E-01 3,14 2,56
206-44-0 fluoranthène 2,06E-01 1,61E-05 6,60E-04 5,12 5,03
86-73-7 fluorène 1,98E+00 6,36E-05 2,61E-03 4,21 4,14

319-84-6 a-HCH 2,00E+00 1,06E-05 4,35E-04 3,8 3,09
319-85-7 b-HCH 2,40E-01 7,43E-07 3,05E-05 3,81 3,1
58-89-9 g-HCH (lindane) 6,80E+00 1,40E-05 5,74E-04 3,73 3,03
76-44-8 heptachlore 1,80E-01 1,09E-03 4,47E-02 6,26 6,15

Propriétés des composés chimiques 
(d'après les critères d'évaluation initiale des sols de l'USEPA) 

Les renseignements sur le Kco sont utiles pour remplir la feuille II (Potentiel de migration), section 1.B.a (Mobilité relative). 

Les renseignements sur la constante adimensionnelle de la loi de Henry sont utilisés dans la feuille II (Potentiel de migration), section 4.B.a (Volatilité relative).

Les renseignements sur le log K oe  sont utiles pour remplir la feuille III (Exposition), section 3.B.a.iii (Exposition potentielle des récepteurs écologiques - Milieu 

terrestre - Ingestion) et la section 3.B.b.ii (Exposition potentielle des récepteurs écologiques - Milieu aquatique - Potentiel d'absorption).
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 No CAS Composé
Solubilité dans l'eau 
@ 20-25 °C (mg/L)

Constante de la loi de 

Henry (atm-m3/mol)  

Constante adimensionnelle de la 

loi de Henry (CLH [atm-m3/mol] * 
41) (25 °C)  Log Koe  

Log Kco 

(L/kg)
118-74-1 hexachlorobenzène 6,20E+00 1,32E-03 5,41E-02 5,89 4,74
87-68-3 hexachlorobuta-1,3-diène 3,23E+00 8,15E-03 3,34E-01 4,81 4,73
77-47-4 hexachlorocyclopentadiène 1,80E+00 2,70E-02 1,11E+00 5,39 5,3
67-72-1 hexachloroéthane 5,00E+01 3,89E-03 1,59E-01 4 3,25

193-39-5 indéno[1,2,3-c,d]pyrène 2,20E-05 1,60E-06 6,56E-05 6,65 6,54
78-59-1 isophorone 1,20E+04 6,64E-06 2,72E-04 1,7 1,67

7439-97-6 mercure — 1,14E-02 4,67E-01 — —
72-43-5 méthoxychlore 4,50E-02 1,58E-05 6,48E-04 5,08 4,99
91-20-3 naphthalène 3,10E+01 4,83E-04 1,98E-02 3,36 3,3
98-95-3 nitrobenzène 2,09E+03 2,40E-05 9,84E-04 1,84 1,81
86-30-6 N-nitrosodiphénylamine 3,51E+01 5,00E-06 2,05E-04 3,16 3,11

621-64-7 N-nitrosodi-n-propylamine 9,89E+03 2,25E-06 9,23E-05 1,4 1,38
 111-44-4   oxyde de bis(2-chloroéthyle) 1,72E+04 1,80E-05 7,38E-04 1,21 1,19

87-86-5 pentachlorophénol 1,95E+03 2,44E-08 1,00E-06 5,09 —
108-95-2 phénol 8,28E+04 3,97E-07 1,63E-05 1,48 1,46
 85-68-7   phtalate de benzyle et de butyle 2,69E+00 1,26E-06 5,17E-05 4,84 4,76

 117-81-7   phtalate de bis(2-éthylhexyle) 3,40E-01 1,02E-07 4,18E-06 7,3 7,18
 84-74-2   phtalate de dibutyle 1,12E+01 9,38E-10 3,85E-08 4,61 4,53
117-84-0 phtalate de dioctyle 2,00E-02 6,68E-05 2,74E-03 8,06 7,92
129-00-0 pyrène 1,35E-01 1,10E-05 4,51E-04 5,11 5,02
100-42-5 styrène 3,10E+02 2,75E-03 1,13E-01 2,94 2,89
79-34-5 1,1,2,2-tétrachloroéthane 2,97E+03 3,45E-04 1,41E-02 2,39 1,97

127-18-4 tétrachloroéthène 2,00E+02 1,84E-02 7,54E-01 2,67 2,19
 56-23-5   tétrachlorure de carbone 7,93E+02 3,04E-02 1,25E+00 2,73 2,24
108-88-3 toluène 5,26E+02 6,64E-03 2,72E-01 2,75 2,26
8001-35-2 toxaphène 7,40E-01 6,00E-06 2,46E-04 5,5 5,41
120-82-1 1,2,4-trichlorobenzène 3,00E+02 1,42E-03 5,82E-02 4,01 3,25
71-55-6 1,1,1-trichloroéthane 1,33E+03 1,72E-02 7,05E-01 2,48 2,04
79-00-5 1,1,2-trichloroéthane 4,42E+03 9,13E-04 3,74E-02 2,05 1,7
79-01-6 trichloroéthène 1,10E+03 1,03E-02 4,22E-01 2,71 2,22
95-95-4 2,4,5-trichlorophénol 1,20E+03 4,33E-06 1,78E-04 3,9 —
88-06-2 2,4,6-trichlorophénol 8,00E+02 7,79E-06 3,19E-04 3,7 —

108-38-3 m-xylène 1,61E+02 7,34E-03 3,01E-01 3,2 2,61
95-47-6 o-xylène 1,78E+02 5,19E-03 2,13E-01 3,13 2,56

106-42-3 p-xylène 1,85E+02 7,66E-03 3,14E-01 3,17 2,59

CAS = Chemical Abstracts Service
Koe = coefficient de partage octanol-eau

Source : United States Environmental Protection Agency. 1996. Soil Screening Guidance: Technical Background Document . EPA/540/R-95/128 
(http://www.epa.gov/superfund/resources/soil/toc.htm#p5).
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INTERVALLE DES VALEURS DE CONDUCTIVITÉ HYDRAULIQUE ET DE PERMÉABILITÉ
Les renseignements sur le Kco sont utiles pour remplir la feuille II (Potentiel de migration), section 1.B.f 

(Conductivité hydraulique)
CONDUCTIVITÉ HYDRAULIQUE (K) EN cm/s
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Correctional Service
Canada

Service correctionnel
Canada  

PROTECTED 
PROTÉGÉ B ONCE COMPLETED 

UNE FOIS REMPLI 

INSTITUTIONAL ACCESS  
CPIC CLEARANCE REQUEST  

ACCÈS À UN ÉTABLISSEMENT 
DEMANDE DE VÉRIFICATION  

DU DOSSIER AU CIPC 

PUT AWAY ON FILE – CLASSER AU DOSSIER 
ADMINISTRATIVE OR OPERATIONAL FILE 

DOSSIER ADMINISTRATIF OU OPÉRATIONNEL 

���� Original =   3170-12                         

����  PLEASE PRINT INFORMATION CLEARLY - VEUILLEZ ÉCRIRE EN LETTRES MOULÉES 

Institution – Établissement 
 Request received 

Demande reçue le 

Date (YYAA-MM-DJ) 
 PUT AWAY ON FILE 

CLASSER AU DOSSIER ► 3170-12 
321 - Donnacona       

 

A. PERSONAL INFORMATION – RENSEIGNEMENTS PERSONNELS 
Surname  
Nom de famille 

Full name (no nicknames or initials) 
Nom au complet (pas de surnoms ou d’initiales)  

Maiden name (if applicable) 
Nom de jeune fille (s'il y a lieu) 

                  
Date of birth   
Date de naissance (YYAA-MM-DJ) 

Place of birth – Lieu de naissance 
City/Town – Ville ou municipalité Province/State – Province ou état Country – Pays 

                        

B. PHYSICAL DESCRIPTION – DESCRIPTION PHYSIQUE 

 Male 
Homme  Female 

Femme 

Height – Grandeur Weight – Poids Eye color – Couleur des yeux 
Hair color  
Couleur des cheveux 

                        

C. ADDRESS – ADRESSE 

Street – Rue City/Town – Ville ou municipalité Province Postal Code - Code postal Telephone number – Numéro de 
téléphone 

                        
Home – Domicile  
      

Work – Bureau  
      

Representing (name of company/organization) – Représente (nom de la compagnie ou de l’organisation) 

      

D. GENERAL INFORMATION – RENSEIGNEMENTS GÉNÉRAUX 

1. 

Have you ever been convicted of a criminal offence for which you have not been granted a pardon, or an offence for which you have been granted a pardon and 
such a pardon has been revoked? 
Avez-vous déjà été reconnu coupable d'une infraction criminelle pour laquelle on ne vous a pas octroyé un pardon ou d'une infraction pour laquelle on vous a 
octroyé un pardon qui a été révoqué? 

 Yes 
Oui  No 

Non 

2. 
Do you personally know of any person incarcerated in a correctional facility?: 
Connaissez-vous personnellement une personne qui est incarcérée dans un établissement correctionnel?   
 

If so, provide names - Si oui, fournir son nom : 

 Yes 
Oui  No 

Non        

 
3. Do you have any reason to believe coming into contact with this person could pose a risk to your or their personal safety? 

Avez-vous des raisons de croire que le fait d'entrer en contact avec cette personne pourrait présenter un risque pour votre sécurité personnelle ou la sienne ?  Yes 
Oui  No 

Non 

4. Are you related/associated to an inmate or on an inmate's visiting list? 
Êtes-vous apparenté ou associé à un détenu ou inscrit sur la liste des visiteurs d’un détenu?  Yes 

Oui  No 
Non 

If you have answered YES to any of the above, please explain below. – Si vous avez répondu OUI à une des questions ci-dessus, veuillez fournir une explication ci-après. 

►       
E. SIGNATURE (When sections A to E are filled out completely, please return the completed form to the institution for approval.) 
 (Une fois que les sections A à E ont été remplies, veuillez retourner le formulaire dûment rempli à l'établissement aux fins d’approbation.) 
In making this application, I hereby give the Correctional Service of Canada my consent to use the 
information provided on this form to conduct such inquiries with police authorities as may be necessary 
to ascertain my suitability.  Finally, I acknowledge that the Correctional Service of Canada has no 
responsibility for any harm that may come to me in the course of my activities, except where such 
harm is a direct result of negligence on the part of an employee(s) of the Service. 
NOTE:  Access may be denied for submitting false information.  Passes may be issued for those 
receiving clearance and approval. 

En soumettant la présente demande, j’autorise le Service correctionnel du Canada à se servir des 
renseignements fournis dans le formulaire afin de mener, auprès des services de police, toute enquête 
jugée nécessaire pour vérifier mon admissibilité.  Par ailleurs, je conviens que le Service correctionnel 
du Canada ne peut être tenu responsable d’un préjudice subi dans le cadre de mes activités sauf si ce 
préjudice est directement attribuable à la négligence d’un ou de plusieurs employés du Service. 
NOTA : Tout demandeur qui fournit de faux renseignements peut se voir refuser l’accès à 
l’établissement.  Un laissez-passez peut être émis aux demandeurs dont la demande d’accès est 
approuvée. 

Applicant’s signature – Signature du demandeur Date (YYAA-MM-DJ) 

►        

F. FOR OFFICE USE ONLY – RÉSERVÉ AU SCC 
Reason for clearance – Motif justifiant la demande d’accès 

Services de construction et d'experts dans le cadre du projet 321-4601_Construction d'un champ de tir-Donnacona 
Department making the request (please print) 
Unité qui soumet la demande (en lettres moulées s.v.p.) 

Signature of Division Head 
Signature du chef de la division Date (YYAA-MM-DJ) 

      ►         

 
No criminal record 
Aucun casier judiciaire 
 

 
A possible criminal record #: 
Numéro du casier judiciaire 
possible : 

►       
Last entry: 

Dernière entrée : 
 
►       

 An outstanding warrant/charge held by: 
Auteur du mandat non exécuté/accusation en instance : 
 

►       
SIGNATURES The individual has been advised. – Le demandeur a été informé de la décision. 

►  Approved 
Approuvée  Not approved  

Non approuvée ►  Yes 
Oui  No 

Non 
By:  
Par :       

Security Intelligence Officer 
Agent de renseignements de sécurité 

Date  
(YYAA-MM-DJ) 

Institutional Head 
Directeur de l’établissement 

Date  
(YYAA-MM-DJ) 

Visit Review Board 
Comité des visites 

Date  
(YYAA-MM-DJ) 

►        ►        ►        
CSC/SCC 1279 (R-05-12) (Word Version) XP 
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Do you personally know of any person incarcerated in a correctional facility?: 
Connaissez-vous personnellement une personne qui est incarcérée dans un établissement correctionnel?   
 

If so, provide names - Si oui, fournir son nom : 

 Yes 
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Non        

 
3. Do you have any reason to believe coming into contact with this person could pose a risk to your or their personal safety? 

Avez-vous des raisons de croire que le fait d'entrer en contact avec cette personne pourrait présenter un risque pour votre sécurité personnelle ou la sienne ?  Yes 
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Êtes-vous apparenté ou associé à un détenu ou inscrit sur la liste des visiteurs d’un détenu?  Yes 

Oui  No 
Non 

If you have answered YES to any of the above, please explain below. – Si vous avez répondu OUI à une des questions ci-dessus, veuillez fournir une explication ci-après. 

►       
E. SIGNATURE (When sections A to E are filled out completely, please return the completed form to the institution for approval.) 
 (Une fois que les sections A à E ont été remplies, veuillez retourner le formulaire dûment rempli à l'établissement aux fins d’approbation.) 
In making this application, I hereby give the Correctional Service of Canada my consent to use the 
information provided on this form to conduct such inquiries with police authorities as may be necessary 
to ascertain my suitability.  Finally, I acknowledge that the Correctional Service of Canada has no 
responsibility for any harm that may come to me in the course of my activities, except where such 
harm is a direct result of negligence on the part of an employee(s) of the Service. 
NOTE:  Access may be denied for submitting false information.  Passes may be issued for those 
receiving clearance and approval. 

En soumettant la présente demande, j’autorise le Service correctionnel du Canada à se servir des 
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No criminal record 
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A possible criminal record #: 
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►  Approved 
Approuvée  Not approved  

Non approuvée ►  Yes 
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Non 
By:  
Par :       

Security Intelligence Officer 
Agent de renseignements de sécurité 

Date  
(YYAA-MM-DJ) 

Institutional Head 
Directeur de l’établissement 

Date  
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Visit Review Board 
Comité des visites 

Date  
(YYAA-MM-DJ) 
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      ►  

      ►        
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APPENDIX D 

PRICE SCHEDULE – COST BREAKDOWN FOR LUMP 
SUM WORK 



Project : Donnacona Establishment - Firing Range Construction

Project no. : 638589

Location Donnacona

Uniformat II, ASTM E-1557-05

$

A1010 $

A1030 $

B1020 $

B2010 $

B2020 and B2030 $

B3010 $

C1010 $

C1020 and C1030 $

C3010 and C3030 $

D2010 to D2030 $

D3040 to D3070
and D4030

$

D5010 to D5090 $

G1010 to G1030 $

G2010 to G2030 $

G2040 to G2050 $

G3010 to G3030 $

G4010 and G4020 $

G90 $

$

$

$

$

Pavement and walking surface

COST BREAKDOWN FOR LUMP SUM WORK

Foundations

HVAC distribution, packageg factory assembled components or one-piece units, regulation and 
instrumentation and testing and ajustment of HVAC systems and other fire protection accessories

Services and electricity distribution, secondary distribution of lighting, communication, security and 
other electrical systems

Clearing of site, displacement and demolition and earthwork, networks and services

Construction facilities, mobilization, demobilization, signage and security

Slabs

Roofing work

Exterior walls

Exterior doors and windows

Roof cladding 

Interior walls

Interior doors and integrated accessories

Walls, floors and ceiling finishes

Plumbing fixtures, domestic potable water and sanity sewer systems

TOTAL : 

Landscaping work

Water supply, sanitary sewer and storm systems

Power distribution and outdoor lighting

Special equipment (bullet trap)

QST (9.975 %) : 

Sub-total : 

GST (5 %) : 
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