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1.0 INTRODUCTION 

1.1 Purpose and Scope 

MPE a division of Englobe (MPE) has developed this Preliminary Design based on the outcome and 

acceptance of various technical memoranda, assessments and field investigations. This report included 

the following: 

• Prepare preliminary design drawings of the selected alternative including intake components and 

associated protection measures.  

• Include a revegetation/restoration plan for the site.  

• Prepare and submit an application package with design drawings to Alberta Environment and 

Protected Areas (AEPA) for Water Act and EPEA approvals. 

• Prepare a disturbance footprint plan for submittal under the Historical Resources Act, compiled 

and submitted by others.  

• Prepare a design information package for use in First Nations Consultation (FNC), by others.  

• Prepare specifications identifying scope of work for the Contractor.  

• Compile a complete set of ‘For Approval’ Documents.  

• Preparation of a Preliminary Class D cost estimate.  

To achieve these objectives, work was completed under several separate, yet interrelated tasks. The tasks 

were as developed in the project proposal and include. 

• Water Intake Concept Technical Memorandum by MPE. 

• Pump Station Concept Technical Memorandum by MPE. 

• Preliminary Hydrotechnical Design by Northwest Hydraulic Consultants (NHC). 

• Geotechnical Investigation Report – On Land by Englobe Corp. 

• Preliminary Assessment of Construction Berm Hydraulics for Rock Cofferdam by NHC. 

• Preliminary Assessment of Hydraulics for Sheet Pile Cofferdam by NHC. 

• Initial Ice Design of an Ice Platform for Geotechnical Drilling in the River by NHC. 

The interrelationships among the various reports are notable. The preliminary hydrotechnical design 

formed the basis for the water intake concept design and location of the pump station concept. The 

on-land geotechnical report provides conceptual requirements for the pump station concept construction 
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requirements and the intake civil/landscape finishes. NHC also completed preliminary assessments of the 

hydraulics associated with a rock or sheet pile cofferdam. This winter, river geotechnical investigations 

are being conducted to confirm the most feasible cofferdam option and the initial ice platform design 

provides requirements for completing this investigation.  

This preliminary design report includes all the aforementioned reports appended for reference. 

1.2 Water Demand 

The water demand for the Greenview Industrial Gateway was estimated for each lot as 10,000 m3 per day 

based on similar industrial use in the area. There are currently a total of six lots proposed that will be 

serviced over three phases. The storage ponds require a minimum of 18-weeks (4.5 months) of storage 

assuming raw water withdrawal from the Smoky River would not be possible during this period due to 

low flow conditions. The corresponding total storage capacity required is 7,560,000 m3, or 2,520,000 m3 

per phase. The total estimated annual water demand for all 6six lots is projected to be 21,840,000 m3. The 

maximum daily withdrawal from the Smoky River is 109,728 m3/d (1,270 L/s) with a maximum annual 

withdrawal of 24,000,000 m3. 

Each phase will be designed for a flow rate of a Design Flow Rate of 355 L/ s for  the ultimate flow of 

1,065 L/s. 

1.3 System Overview 

The intake and pumping system will generally comprise of the following: 

• A four-chamber intake structure embedded in the Smoky River banks.  

o Each chamber will have an intake port fitted with bar screens and an isolation sluice gate. 

• A fish screen in each chamber and conveyance piping to a common wetwell. 

• Erosion protection at the intake and opposite banks. 

• An underground wetwell chamber and aboveground pump station. 

• Four vertical turbine pumps each capable of 355 L/s. 

• A pump station building housing the pumping system, and electrical equipment. 

• Road access from the pump station and intake.  
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2.0 PROCESS MECHANICAL 

2.1 Design Standards & References 

All process equipment design shall conform to all applicable local, provincial, and/or federal codes, 

standards, regulations, and references in effect at the time of quote including but not limited to:  

• Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage, Alberta 

Environment and Parks; 2013.  

• Wastewater Systems Standards for Performance and Design; Alberta Environment and Parks; 

2013. 

The design will comply with the requirements of the following organizations at a minimum:  

• CSA, Canadian Standards Association. 

• NEC, National Electric Code. 

• NEMA, Standards of National Electrical Manufacturers Association. 

• ANSI, American National Standards Institute. 

• ASTM, American Society for Testing and Materials. 

• AISI, American Iron and Steel Institute. 

• AGMA, American Gear Manufacturer’s Association. 

• AISC, American Institute of Steel Construction. 

• AWS, American Welding Society. 

• ASME, American Society of Mechanical Engineers. 

• AWWA, Applicable Standards. 

• CSA, Canadian Standards Association. 

• CEC, Canadian Electrical Code. 

• IEEE, Institute of Electrical and Electronic Engineers. 

• EEMAC, Electrical and Electronic Equipment Manufacturers Association of Canada. 
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2.2 Raw Water Intake 

The following provides a general description of the major process mechanical components of the raw 

water intake. 

2.2.1 Trash Bars 

Each intake chamber inlet port will be equipped with a trash bar to screen out large debris and large fish 

from entering the chamber. Specifications for the trash bars are summarized in Table 2.1. 

Table 2.1: Trash Bar Specifications 

Parameter Specification 

Bar Orientation Horizontal  

Bar Material of construction Stainless Steel 

No. of Bar Screens 4 

Bar Thickness 20 mm (3/4”)  

Bar Spacing 75 mm (3”) 

Port Opening 3.1m Long X 1.3m Wide 

Minimum Effective Area 3.98 m2 

Maximum Approach Velocity 0.098 m/s 

 

2.2.2 Fish Screen System 

Each intake chamber will be equipped with a fish screen designed to meet Fisheries and Oceans Canada 

(DFO) requirements for safely shielding fish from entering the wetwell. The two main components of the 

fish screen system include the screen and the air backwash system. Specifications are provided in 

Table 2.2. 
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Table 2.2: Fish Screen System Specifications 

Parameter Specification 

Screen  

Location Intake  

Type Cylindrical  

Number of Screens 4 

Slots 0.254mm 

Material of Construction 304 stainless steel 

Maximum Approach Velocity 0.035 ft/s 

Design Flow Rate 355 L/s 

Installation Depth Approx 7.5 m 

Collapse Rating 10.66 psi 

Outlet AWWA C-207 Class D Flange 

End Connection Endplate x Endplate 

Effective Screen Area 11.57 m2 

Open Area 6.77 m2 

Size 1.07 m diameter x 3.8 m long 

Air Backwash System  

Location Pump Station (Indoors) 

Capacity 78 cfm @ 175 psi 

Distance between Air Receiver and 
Screen 

Approx. 50 m 

Airline Size 100 mm (4”) 

Air Line Material Schedule 10 Stainless Steel 

Installation Depth 7.5 m 

Maximum Air Receiver Recharge Time 15 minutes 

Compressor Type Rotary Screw  

Power 600V/3pH/60 Hz 

Motor 15 HP TEFC Electric 

Enclosure Sound proof to 67 dBa 

Controls Controls to be performed by Main PLC 
No integra control panel required 
Control logic to be provided for integration into main PLC  

Mode of Operation 1. Manual start of air burst system to run for specified time 
period 

2. Automatic operation frequency and duration all 
adjustable via the Main control panel 

Accessories Four On/Off Actuated Butterfly Control Valve 
Pressure Transducer 
Pressure Gauge 
Air Filter/Regulator 
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2.2.3 Fish Return System  

Fish smaller than the trash bar spacing of 75 mm (3”) would enter the intake chamber and be guided by 

a crowder system to a fish pump that would pump the fish through a pipeline to the downstream end of 

the intake. Specifications for the Fish Return system are provided in Table 2.3. 

Table 2.3: Fish Return System 

Parameter Specification 

Type Submersible Fish Friendly Axial or Bowl Pumps 

Design Flow 35.5 L/s 

Design Head TBD 

Suction Size TBD 

Discharge Size TBD 

Minimum Free Bowl Passage 100 mm (4”) 

Impeller Type Screw 

Power Requirements 600V/3pH/60 Hz 

Speed 800 rpm 

Material of Construction 304 Stainless Steel 

Enclosure IP 68 

Start Method Soft Start 

Installation  Vertical 

Discharge Piping Material 304 SS 

Controls Via main PLC 

Mode of Operation Pumps to run continuously during operation of the 
corresponding intake screen. 

Design of the crowder system would require fluid dynamics modeling using a physical laboratory model 

that should be completed at the commencement of detailed design. 

2.2.4 Sluice Gates 

Sluice gates will be mounted on the inside of the port opening at each intake chamber to allow for isolating 

the river for maintenance or downtime. Specifications are summarized in Table 2.4. 
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Table 2.4: Sluice Gate Specifications 

Parameter Specification 

Type Self-contained frame, double rising stem, AWWA C561-14 

Design Flow 35.5 L/s 

Dimensions 3.1 m long by 1.3 m wide 

Material of Construction 316 Stainless Steel 

Installation Depth 2.94 m 

Mounting Wall Thimble 

Operator Yoke mounted tandem gearboxes and handwheel 

 

2.3 Pumping Station 

The following provides a general description of the major process mechanical components of the pumping 

station. 

2.3.1 Raw Water Pumps 

Proposed raw water pumping for the GIG project consists of four (4) identical 1,250 HP vertical turbine 

pumps, as outlined in Technical Memorandum #3. The pumping capacity is such that, with one pump out 

of service, the remaining pumps can handle peak flow requirements. At full build-out, it is expected three 

pumps will be staged accordingly to operate during the reservoir fill period. 

Each pump would be sized to provide 355 L/s and controlled by variable frequency drivers (VFDs). The 

required head of the pumps and corresponding sizing would need to be revised during detailed design 

once a new location of the raw water ponds is established and the raw water pipeline alignment and 

profile finalized. Following that, initial pump selections and subsequent analysis can be conducted 

(i.e. system curve, net positive suction head available, variable speed curves, intake, and transient). 

General specifications for the raw water pumps are summarized in Table 2.5. 
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Table 2.5: Raw Water Pumps 

Parameter Specification 

Installation Type Vertical Turbine  

Shaft Diameter 400 mm (16”) 

Impeller Material 316 SS 

Design Flow 355 L/s 

Design Head 194 m (TBC) 

Efficiency TBD 

Motor Type Vertical Hollow Shaft 

Motor Size 1250 HP (TBC) 

Power 600V/3ph/60 Hz 

Accessories Inverter Duty, Premium Efficiency 

Starting Method VFD 

 

2.3.2 Piping & Valving 

General specifications for the process piping and valving are presented in Table 2.6. 

Table 2.6: Piping & Valving 

Parameter Specification 

Pipe Maximum Velocity 3 m/s 

Pipe Material Sch. 40 A106B Seamless Carbon Steel 

Pump Discharge Piping Size: 400 mm dia. 
Check Valve 
Pump Control Valve 
Isolation butterfly valve  

Transmission Main Header Size: 900 mm dia.  
Air Release Valve 

Hydraulic Backwash Header Size: 900 mm dia.  
Pressure control valve 
Check valve 
Butterly valve 

Hydraulic Backwash Supply Lines Four (4) 900mm dia. main header 
Each with flow control valve 

Wetwell Inlet Piping Knife Gate Valve 

Flanges ASME B16.5 Class 3004 
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3.0 CIVIL 

3.1 River Intake Isolation – Cofferdam 

Isolation of portion of the Smoky River is required to allow for construction of the intake structure and 

piping either using a rockfill cofferdam or a sheet pile cofferdam. Englobe Corp. is conducting river 

geotechnical works in February 2025 to further the design of the cofferdam. 

For this pre-design report, a rock cofferdam is assumed in conjunction with Technical Memorandum #2 

and berm hydraulic analysis, and will have the following characteristics: 

• Material will be a mixer of riprap and small well grained rock. 

• Top of berm elevation of about 577.23 m  

• The inside and outside side slopes would be a minimum of 2:1.  

• The total width of the cofferdam top of berm would be a minimum of 6.0 m.  

• Minimum distance between the inside toe of the cofferdam and the intake structure will be about 

8.0 m.  

• The wet side of the cofferdam will be armored with riprap that has a median diameter of 0.8 m 

and a thickness of 1.5 m.  

• A 2.0 m thick riprap apron will be placed at the base to the riprap slope extending out 5.6 m to 

protect against scour.  

• A non-woven geotextile will be placed under the riprap slope.  

• Erosion protection with Class 3 rock riprap on the exposed surface of the cofferdam.  

• Temporary Erosion protection with Class 2 rock riprap on  the east bank on the opposite side of 

the intake.  

3.2 Intake Structure 

Civil siteworks for the intake structure would include the following.  

• Permanent erosion protection with Class 2 rock riprap on east bank opposite of the intake 

structure. 

• Permanent scour erosion protection with Class 3 rock riprap around the intake structure base. 

• Permanent erosion projection protection around the banks upstream and downstream of the 

intake structure. 
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• Imported fill from the raw water pond site would be used to fill the space between the intake and 

the bank up to the intake access elevations.  

• The top of the fill will be designed to have a smooth cemented surface sloped towards the river 

and act as access for the intake structure. 

3.3 Pump Station 

Civil siteworks for the intake structure would include the following.  

• Access road to the site is proposed to be 8 m wide gravel road. 

• Drainage around the pump station will be positive with a minimum of 2% towards the river and 

designed to AEPA Stormwater Management Guidelines (1999).  

•  A designated parking lot will be located directly west of the new facility and will also be granular 

surfaced. The lot will be sufficiently sized to accommodate trucks as well as provide parking for 

several passenger vehicles.  

• To provide adequate site security, a 1.8-meter-high perimeter chain link fence fitted with security 

wire will enclose the pump station.  

• An electric cantilevered gate will be located at the access point and will be locked when 

maintenance personnel are not present.  

• The fence will also include single man gates and one 7.3 m (24’) cantilever gate for delivery truck 

access. 
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4.0 ARCHITECTURAL 

4.1 Design Standards & References 

The design of the building for the proposed Raw Water Transfer Station will follow the following codes 

and standards. 

• National Building Code – 2019 Alberta Edition (ABC). 

• National Energy Code of Canada for Buildings 2017 (NECB). 

4.2 Building Code Review 

Preliminary Building code review is summarized in Table 4.1 in accordance to the NBC(AE), fire protection, 

occupant safety and accessibility Division B Part 3 of the NBC(AE). 
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Table 4.1: Preliminary Building Code Review 

Code Review Comments Reference 

Applicable Code National Building Code: Alberta 2019 
Edition 

Division B, Part 3 

Importance Category Post-Disaster Div. B, Part 4 Table 4.1.2.1 

Major Use and Occupancy Group F Division 3, up to 2 Storeys 3.2.2.85 

Construction Combustible 3.2.2.85 

Sprinklering Not Sprinklered 3.2.2.85  

High Buildings Classification Not applicable 3.2.6.1 

Fire Suppression 

     Sprinkler System Not required 3.2.2.85 

     Standpipe Not required 3.2.5.8 

     Fire alarm Not required 3.2.4.1 

Fire Ratings/Separation 

     Floor Assemblies There will be fire separations and, if of 
combustible construction, shall have 
a fire-resistance rating not less than 
45 min. 

3.2.2.85 

     Roof Assemblies No requirement 3.2.2.85 

     Supporting Assemblies loadbearing walls, columns and 
arches supporting an assembly 
required to have a fire-resistance 
rating shall have a fire-resistance 
rating not less than 45 min, or be of 
non-combustible construction 

3.2.2.85 

    Service Rooms (Gas Fired) A fire separation having a 1-hour fire 
resistance rating  

3.6.2.1.1 

Exits 

    Maximum Travel Distance   
        Served by 2 Exits 30 m 3.4.2.5.1f 

        Served by 1 Exit 15 m Table 3.4.2.1.-A 

        Mezzanine 15 m 3.4.2.2.2 

Accessibility Design Not required 3.8.2.1 

 

4.3 Building Envelope 

The building envelope for the proposed raw water pump station is to be designed to meet the 

requirement of the NECB Division B, Part 3.  
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For this project, the following building envelopes are proposed and its proposed Overall Thermal 

Transmittance (U-Value) of the building envelope: 

Table 4.2: Proposed Building Envelope U-Values 

Component Exterior Wall Construction Assembly Roof Construction Assembly 

Proposed 
Assembly 

100 x 200 x 400 Concrete Block Wall (Standard 
Gray) 

Ceiling Finish – 28 ga. Prefinished metal 
liner 

38 Air Space  12 mm Plywood sheathing 

100 Type 2 EPS Insulation 150 Micrometre Poly Vapour Barrier 

Peel and Stick Air and Vapour Seal 400 mm thick Loose-Fill Insulation 

200 x 200 x 400 Concrete Block Wall (Painted) Pre-Engineered Wood Trusses 

Strapping and Drywall finish (Lab and Control 
Room) 

16mm Plywood sheathing 

 Underlayment 

 24 Gauge Standing Seam Metal Roof 

U-Value 0.24 W/(m2-K) 0.136 W/(m2-K) 

The U-Value of the proposed wall construction assembly does not meet the requirement for the 

Prescriptive Path in accordance to the NECB. Simple Trade-off Path Method will be used to comply with 

the NECB. The remaining building components including fenestrations (windows, louvers, etc.) and doors 

will meet the following requirements: 

• Maximum Overall U-value of Fenestrations = 2.2 W/(m2-K). 

• Maximum Overall U-value of Doors = 2.2 W/(m2-K). 

4.4 Building Finishes 

The proposed building finishes are chosen based on MPE’s experience for similar buildings and aim to 

balance durability, aesthetic, and cost. 

4.4.1 Exterior Finishes 

MPE proposes the following finishes for the exterior of the building: 

• Walls: Concrete block wall, split face. Colour to be chosen by the Client. 

• Roof: 24-gauge prefinished standing seam metal roof. Colour to be chosen by the Client. 

• Doors: Metal door painted to colour chosen by the Client. 

• Fascia, soffit: Prefinished metal. 
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4.4.2 Interior Finishes 

MPE proposes the following Interior finishes. 

Table 4.3: Proposed Building Interior Finishes 

Room Floor Base Walls Ceiling 

Control Room Epoxy Rubber Base Drywall Ceiling Tiles 

Pump House Epoxy Epoxy 
Block 
Wall/Painted 

Prefinished metal 
liner 

Electrical Room (Low 
Voltage) 

Epoxy Epoxy 
Block 
Wall/Painted 

Prefinished metal 
liner 

Electrical Room 
(Medium Voltage) 

Epoxy Epoxy 
Block 
Wall/Painted 

Prefinished metal 
liner 
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5.0 STRUCTURAL 

5.1 Codes and Standards 

The structural design of the RWWTF will conform to the following Codes and Standards:  

• National Building Code - Alberta 2019 Edition (NBC(AE)). 

• Structural Commentaries (User’s Guide – NBC 2015, Part 4 of Division B). 

• CAN/CSA A23.3-14, Design of Concrete Structures. 

• CAN/CSA O86-14, Engineering Design in Wood. 

• CAN/CSA S304-14, Design of Masonry Structures. 

• CAN/CSA S16-14 Design of Steel Structures. 

• CAN/CSA S157-05 Strength Design in Aluminum. 

• CISC/ICCA 2013, Crane-Supporting Steel Structures: Design Guide. 

For the purpose of determining specified snow, wind, and seismic loads, buildings shall be assigned an 

Importance Category based on intended use and occupancy. The pump station’s primary use is raw water 

pumping; it is considered as a building that is essential in the event of a disaster. In accordance with 

NBC(AE) Division B Part 4 Table 4.1.2.1., the building is categorized as Post-disaster. 

5.2 Design Loads 

Design loads include dead loads, live loads, snow loads, wind loads, seismic loads, and lateral earth 

pressure. Loads are determined based on the building material and the use of the building. The following 

sections will outline the loads that will be used for the design of the proposed pump station in accordance 

with the following requirements: 

• National Building Code - Alberta 2019 Edition (NBC(AE)), Part 4 of Division B. 

• Structural Commentaries (User’s Guide – NBC 2015, Part 4 of Division B). 

Dead loads are gravitational loads including the self-weight of the structure, finishes and basic mechanical 

and electrical components inside the building and will vary depending on the material.  
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Live loads are used and occupancy loads based on the assigned usage of the spaces within the building. 

Minimum live loads are provided for common usage in Table 4.1.5.3 of the NBC(AE). All equipment loads 

and water inside all the concrete tanks will also be considered as live loads for this project. 

Snow load is calculated based on the climatic data provided in Division B, Appendix C Climate and Seismic 

Information for Building Design in Alberta Table C-2 of the NBC(AE) for Greenview, Alberta. The following 

parameters will also be used to determine the design snow load for the building. 

Table 5.1: Building Snow Loads 

 
Ultimate Limit State Design Service Limit State Design 

Full Load 
Case 

Partial Load 
Case 

Full Load 
Case 

Partial Load 
Case 

Ground Snow Load, Ss 1.9 kPa 

Associated Rain, Sr 0.1 kPa 

Importance Factor, Is 1.25 0.9 

Basic Roof Snow Load Factor, Cb 0.8 

Wind Exposure Factor, Cw 1 1 1 1 

Slope Factor, Cs 1 

Accumulation Factor, Ca 1 1.17 1 1.17 

Design Roof Snow Load, S 2.0 kPa 2.3kPa 1.5 kPa 1.7 kPa 

In addition to the basic design roof snow load, for multi-level roofs, drifting load of snow on a roof adjacent 

to a higher roof shall be taken as trapezoidal, in accordance with Section 4.1.6.5 of the NBC(AE). 

Wind loads for the Greenview will be determined using the Static Procedure in accordance with 

Section 4.1.7.3 of the NBC(AE). The specified external pressure or suction due to wind is also based on the 

climatic data provided in Division B, Appendix C Climate and Seismic Information for Building Design in 

Alberta Table C-2 of the NBC(AE) for Greenview, Alberta. The following parameters will also be used to 

determine the design wind load for the building. 
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Table 5.2: Building Wind Loads 

 
Ultimate Limit State Design Service Limit State Design 

Roof Wall Roof Wall 

Hourly Wind Pressure, q 0.36 kPa 

Importance Factor, Iw 1.25 0.75 

Exposure Factor, Ce 0.92 

Topographic Factor, Ct 1 

CpCg -2 -1.3 1.46 0.97 -2 -1.3 1.46 0.97 

External Wind Pressure 
(kPa) 

-0.83 
-

0.54 
0.61 0.4 -0.5 -0.32 0.36 0.24 

Internal Wind Pressure 
(kPa) 

0.25 -0.37 0.15 -0.22 

Net Specified Pressure 
(kPa) 

-1.08 
-

0.79 
0.98 0.77 

-
0.65 

-0.47 0.98 0.78 

Earthquake Loads: The deflections and specified loading due to earthquake motions will be determined 

according to the requirements of Section 4.1.8.2 to 4.1.8.22 of the NBC(AE). Earthquake load for the pump 

station and intake structure shall be based on the seismic data provided in Table C-3 Seismic Design Data 

for Selected Locations in Alberta, in Division B, Appendix C of the NBC(AE) for Greenview, Alberta. 

5.3 Water Intake Structure 

• The proposed intake preliminary structure design will be constructed with cast in place concrete. 

The upcoming geotechnical investigation of the subsurface conditions of the Smoky River will 

confirm the type of foundation suitable to avoid uplift and sliding.  

• The design will account for the total intake face length of 19.2 m which includes a 3.0 m leading 

edge.. 

• The overall footprint of the concrete intake structure is approximately 126 m2 which is a length 

and width of 14.0 m and 9.0 m, respectively.  

• Additionally, there will be concrete walls that extend from the south side and north side of the 

structure towards the bank of the river.  

• Fill material will be used to cover the structure up to the access hatch elevation and outward to 

the concrete walls. This will allow for ease of access to complete maintenance and will lessen the 

steepness of the nearby slope.  

• The proposed concrete mix design for the Intake structure is to meet the requirement for 

exposure class of F-1 according to CSA A23.1, Concrete Materials and Methods of Concrete 
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Construction, where concrete is exposed to freezing and thawing in a saturated condition, but 

not to chlorides.  

• However, if further geotechnical investigation determined that the soil surrounding the intake 

structure contains excessive sulphate content, concrete mix design to meet the exposure class of 

S-1 or S-2 will be required. “S” classes are designed to resist sulphate attack of the concrete 

structure. 

5.4 Pump Station 

The proposed pump station will consist of underground reinforced concrete wetwell structure supported 

by a shallow foundation system, completed with reinforced concrete slabs. The superstructure is 

proposed to be of pre-engineered wood trusses supported by reinforcement concrete block walls on top 

of the main floor concrete slab. The following provide characteristics for the structural portion of the 

pump station. 

• The proposed wet well would have a floorplan area of approximately 130 m2 and provide 

retention of approximately 650 m3 to 1500 m3 at minimum and maximum water levels, 

respectively.  

• Bottom slab elevation and top slab elevations are established at 567.14 m and 581.50 m geodetic, 

respectively. This will give a total approximate wet well depth of slightly more than 14.4 m.  

• A minimum 2% slope from the intake outlet to the wetwell inlet shall be maintained.  

• Within the rectangular wetwell there are four (4) proposed pumping bays that will be separated 

by partitions.  

• The bottom slab of the wetwell will also be sloped towards the pumping bays to aid in passing 

sediment.  

• Accommodation can be made for a shallow wash out sump and solids handling pump to 

accommodate cleanout and maintenance. 

A CFD modelling will be completed as part of detailed design of the pump bays and wetwell. The CFD 

modelling should include phasing scenarios to determine the fluid dynamics as additional pumps are 

added. 
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6.0 HEATING, VENTILATION & AIR CONDITIONING (HVAC) 

6.1 General 

The proposed pump station heating, ventilation, and air conditioning system will be comprised of a gas 

fired forced air furnace, heat-recovery ventilation system, exhaust fans, and associated louvres and 

dampers. 

6.1.1 Design Standards & References 

The design shall conform to all applicable local, provincial, and/or federal codes, standards, regulations, 

and references in effect at time of quote including but not limited to: 

• Alberta Building Code (including National Energy Code); 2019. 

• Alberta Fire Code; 2019. 

• Safety Code Act. 

• Occupational Health & Safety Act. 

• Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems; 

(2012). 

• National Plumbing Code of Canada (2015) and as amended by the Province of Alberta Regulation. 

• Occupational Health and Safety Regulation. 

The design will comply with the requirements of the following organizations, at a minimum: 

• CSA, Canadian Standards Association. 

• NEC, National Electric Code. 

• NEMA, Standards of National Electrical Manufacturers Association. 

• ANSI, American National Standards Institute. 

• ASTM, American Society for Testing and Materials. 

• AISI, American Iron and Steel Institute. 

• AGMA, American Gear Manufacturer’s Association. 

• AISC, American Institute of Steel Construction. 

• AWS, American Welding Society. 

• ASME, American Society of Mechanical Engineers. 

• AWWA, Applicable Standards. 
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• CSA, Canadian Standards Association. 

• CEC, Canadian Electrical Code. 

• IEEE, Institute of Electrical and Electronic Engineers. 

• EEMAC, Electrical and Electronic Equipment Manufacturers Association of Canada. 

• NFPA (National Fire Protection Association). 

• ACGIH (American Conference of Governmental Industrial Hygienists). 

• American National Standards Association – International Safety Equipment Association. 

• SMACNA (Sheet Metal and Air Conditioning Contractors' National Association). 

The design will comply in particular with the following standards and manuals, at a minimum: 

• ASHRAE 62.1, Ventilation for Acceptable Indoor Air Quality; 2016. 

• ASHRAE 55, Thermal Environmental Conditions for Human Occupancy, 2017. 

• ACGIH Industrial Ventilation: A Manual of Recommended Practice for Design; 2016. 

• ANSI/SMACNA 006, Duct Construction Standards Metal and Flexible; 2006. 

• ANSI/ISEA Z358.1, Emergency Eyewash and Shower Equipment; 2014. 

• NFPA 10, Standard for Portable Fire Extinguishers; 2013. 

• NFPA 90.A, Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015. 

• NFPA 820, Standard for Fire Protection in Wastewater Treatment & Collection Facilities; 2016. 

6.2 Design Basis 

The following will be followed for the design of the building mechanical systems for the pump station. 

• Heating in all the rooms, including the control room, electrical rooms and pump room  will be 

performed by a forced air furnace.  

• A forced furnace complete with a heat recovery ventilator will perform ventilation in occupied 

areas (i.e. the control room). 

• Ventilation systems will maintain pressure gradients between the process areas and the occupied 

areas of the building.  

• A potable water cistern will be provided to service sinks and toilets. 

• Floor drains and vents will be gravity and sized to applicable codes. Drains will be routed to the 

wetwell. 
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• Potable water distribution service fire protection is not available. Therefore, the proposed pump 

station will not be fitted with a sprinkler system. Fire extinguishers located in accordance with the 

ABC, AFC, NFPA 10, and other applicable NFPA standards will provide fire protection. The pump 

room will use 10 kg, cartridge operated, A:B:C dry chemical extinguishers while the electrical 

rooms will be fitted with 10 kg, pressurized CO2 extinguishers. 
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7.0 ELECTRICAL 

7.1 General 

The electrical and controls preliminary design summarizes the proposed design basis for the electrical 

servicing, emergency power generation requirements, and plant controls for the GIG project. 

7.1.1 Design Standards & References 

The design shall conform to all applicable local, provincial, and/or federal codes, standards, regulations, 

and references in effect at time of quote including but not limited to: 

• Alberta Building Code (including National Energy Code); 2014. 

• Alberta Fire Code; 2014. 

• Safety Code Act. 

• Occupational Health & Safety Act. 

• Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems; 

(2012). 

The design will comply with the requirements of the following organizations, at a minimum: 

• CSA, Canadian Standards Association. 

• NEC, National Electric Code. 

• NEMA, Standards of National Electrical Manufacturers Association. 

• ANSI, American National Standards Institute. 

• ASME, American Society of Mechanical Engineers. 

• CSA, Canadian Standards Association. 

• CEC, Canadian Electrical Code. 

• IEEE, Institute of Electrical and Electronic Engineers. 

• EEMAC, Electrical and Electronic Equipment Manufacturers Association of Canada. 

• NFPA (National Fire Protection Association). 

The design will comply with the following standards and manuals at a minimum: 

• NFPA 820, Standard for Fire Protection in Wastewater Treatment & Collection Facilities; 2016. 
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7.2 Electrical Servicing 

The proposed Raw Water Transfer Station will be supplied by a single 25 kV High Voltage Utility feed into 

a customer-owned outdoor switch yard. The switch yard will contain the following: 

• A 25 kV service entrance switchgear. 

• Two (2) pad-mounted 25 kV:5 kV power distribution transformers (one [1] duty, 

one [1] redundant). 

• A 25 kV: 600V step down transformer.  

• An exterior 300 kW (approximate) outdoor standby generator located within the fenced 

compound but outside of the switch yard. The standby generator will be sized to satisfy essential 

building loads only and will not be sufficient to power the main process equipment. It is assumed 

that a temporary operational shutdown will be acceptable during utility power loss.  

The Medium Voltage (MV) electrical room located inside the Raw Water Transfer Station will contain the 

5 kV Main-Tie-Main switchgear and VFDs for powering the distribution pumps. The 5 kV switchgear will 

be designed to accommodate full future buildout of the station to be fed from either 25 kV transformer 

with two (2) distribution pumps fed from each of the respective main busses. A Main-Tie-Main electrical 

service allows for the power for the distribution pumps to be fed from either 25 kV transformer 

simultaneously, or individually. During maintenance, a Main-Tie-Main electrical service also allows for half 

of the electrical distribution system to be isolated and shut off for maintenance, while the other half 

remains energized and operational. This allows for planned maintenance to be performed without 

needing to fully shut down the Raw Water Transfer Station.  

Each pump will include a motor protection relay for monitoring and safety interlocks ensuring the motor 

is not run outside of safe operating conditions. Each VFD will be specific to have an “active front end” or 

24 pulse configurations, ensuring harmonics are limited to well within the IEEE 519 recommended 

requirements.  

A separate Low Voltage (<750 V) electrical room will house the 600 V and 208 V distribution equipment 

for Raw Water Transfer Station building loads such as HVAC, smaller pumps, compressors, HVAC, along 

with network equipment and control panel. The outdoor standby generator will be connected to an 
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automatic transfer switch located in the electrical room to provide standby power for the 600 V and 208 V 

distribution.  

The wiring will be primarily run using RPVC, rigid metal, or armored teck/tray cable run in cable tray. 

Where possible, conduit will be run hidden in walls, below grade, or embedded in-slab.  

Lighting will be low maintenance, energy efficient LED fixtures throughout the facility. Interior lighting 

levels will be to Illuminating Engineers Society (IES) Standards and the National Energy Code for Canada 

for Buildings with a minimum of 250 lux in service rooms and 100 lux in plant rooms and an ideal level of 

500 lux in these areas. Emergency lighting will be provided throughout. External security lighting will be 

controlled by astronomical time clocks. Exterior process lighting will be controlled by personnel operated 

switches.  

Smoke and heat detectors will be provided in the electrical and blower rooms for onward transmission to 

the SCADA system. A full fire alarm system is not proposed.  
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8.0 CONTROLS & AUTOMATION 

The proposed Raw Water Transfer Station will house the control system for the raw water intake and 

transfer pumping system. A PC in the control room is proposed to act as the primary operator’s interface 

and will house the Supervisory Control and Data Acquisition (SCADA) system. The SCADA system would 

also be accessible remotely through a secure cellular or satellite-based internet connection.  

The Raw Water Transfer Station and Raw Water Intake equipment will be hard-wired and controlled via a 

programmable logic controller (PLC) in the main control panel. Because of the remoteness of the raw 

water storage ponds, water level feedback from the raw water ponds will need to be via a cellular or 

satellite internet connection. The system is proposed to be capable of automated operation based on a 

control narrative including but not limited to, flow setpoint and pressure-based pump control, river and 

wetwell level monitoring, and automated intake backflush.  
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9.0 PRELIMINARY FINANCIAL ANALYSIS  

Technical Memorandum #2 (Appendix E) and Technical Memorandum #3 (Appendix F) provide detailed 

preliminary capital and phased costs estimated for the intake structure and pumping station, respectively. 

Table 9.1 presents a summary of these costs. 

Table 9.1: Summary of Full Build-out and Phased Preliminary Cost Estimates (July 2024) 

DESCRIPTION 
FULL BUILD-OUT 

CAPITAL COST 
PHASED COSTS 

      Phase 1: 355 L/s Phase 2: 710 L/s Phase 3: 1065 L/s 

INTAKE STRUCTURE 

1 General Items $11,594,300.00  $11,376,000.00  $177,900.00  $289,700.00  

2 Coffer Dam $45,551,800.00  $45,551,800.00  $ $ 

3 Civil/Site Work $15,438,700.00  $15,438,700.00  $ $ 

4 Structural $10,827,300.00  $10,827,300.00  $ $ 

5 Electrical $1,207,500.00  $885,500.00  $262,300.00  $427,200.00  

6 Equipment $4,269,800.00  $3,136,300.00  $923,200.00  $1,503,700.00   
TOTAL $88,889,400.00  $87,215,600.00  $1,363,400.00  $2,220,600.00  

PUMP STATION 

1 General Items $8,507,300.00  $7,773,300.00  $755,300.00  $717,700.00  

2 Civil/Site Work $13,512,000.00  $13,512,000.00  $ $ 

3 Structural $17,663,500.00  $17,618,400.00  $36,800.00  $59,900.00  

4 HVAC Mechanical $904,100.00  $904,100.00  $ $ 

5 Electrical $13,974,800.00  $12,686,800.00  $2,098,100.00  $ 

6 Transfer Pumping System $9,935,700.00  $6,375,600.00  $2,899,500.00  $4,723,000.00  

7 Air Backflush $724,500.00  $724,500.00  $ $ 

  TOTAL $65,221,900.00  $59,594,700.00  $5,789,700.00  $5,500,600.00  

  

GRAND TOTAL $154,111,300.00  $146,810,300.00  $7,153,100.00  $7,721,200.00  

 

Note that preliminary costing for the access road from the Confor Road to the raw water transfer station 

is not included and has been part of the Pipeline project.  
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10.0 IMPLEMENTATION SCHEDULE 

10.1 General 

Based on the use of a rockfill cofferdam to isolate a portion of the Smoky River to allow for the 

construction of an intake for the GIG project, the following reviews potential start dates and construction 

durations in relation to the restricted activity period (RAP). The RAP runs from August 1 to July 15 for the 

following year, resulting in an allowable (non-RAP) two-week period to complete any work in the river 

between July 16 to July 31.  

The discussion following refers to seasons which will be defined as the 12-month period from January to 

December. 

10.2 Cofferdam Construction  

This section only discusses the Cofferdam construction during the first season. A reasonable period for a 

Rock cofferdam construction is assumed at 3 weeks during low flows. Two options were reviewed with 

the Team regarding the possible start dates for the construction of the cofferdam; these are: 

• Option 1: Start construction on July 16 during the onset of the non-RAP period. 

• Option 2: Start construction at the beginning on September 1 during low river flows. 

Table 10.1 compares the two options. 
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Table 10.1: Comparison of Options 1 and 2 

Construction Start Option 1: July 16 Start  Option 2: September 1 start  

River Hydraulics High flows: ~ 479 m3/s 
High Velocities: ~ 3.43 m/s 
NHC notes that velocities could be 
1.5 times higher. 

Lower Flows: ~ 155 m3/s 
Lower Velocities: ~ 1.87 m/s 
NHC notes that velocities could be 
1.5 times higher. 

Constructability Difficulties with constructability 
would be apparent due to the high 
flows and velocities. 

Constructability would likely be 
within manageable conditions 
typically encountered. 

Cost Construction cost would likely be 
very high due to unknown risks 
presented by the fast-moving water. 

Construction costs would likely be 
manageable based on expectations. 

Safety Increased safety risk of work 
personnel when working in fast 
moving water  

Safety risks would be decreased 
working in slower moving water. 

Construction Duration Cofferdam construction is expected 
to extend beyond the two-week 
non-RAP period So construction 
during the RAP period would be 
expected.  
 
Construction of cofferdam likely to 
take longer due to difficulties 
presented by fast-moving waters. 

Entire construction would be in the 
RAP period. 
 
Construction of cofferdam likely to 
be reasonable. 

Aquatic Impact Negative impact from rockfill 
material being washed away or 
displaced by the fast-flowing waters 
 
River peak velocities are higher than 
the scour velocity of 2.5 m/s, so 
erosion of the riverbed is expected.  

Lower flows allow for manageable 
construction of the cofferdam. 
 
River peak velocities would be lower 
than the scour velocities.  

Fish Migration Fish migration will be impacted for 
the White Sucker in July and the Bull 
Trout in August. 

The cofferdam construction and 
constriction would not impede fish 
passage during the first season of 
construction. 

For both options, construction of the cofferdam during the RAP period is expected and could be longer 

for Option 2. However, Option 2 construction seems to provide a more feasible and favorable opportunity 

to construct the cofferdam with less risks compared to Option 1. 
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10.3 Intake Structure Construction Period 

Following our team discussions, it is assumed that the rockfill cofferdam would remain for the duration of 

construction of the intake structure. Estimating the total duration of construction from cofferdam start to 

cofferdam removal following completion of the intake structure is difficult. However, for discussion 

purposes, a reasonable minimum construction period of 18 months could be used  

For Option 1, assuming a July 16, 2026, start date, construction would be completed around January 16, 

2028. For Option 2: a start date of September 1, 2026, would see construction completed around 

March  1, 2028. In both cases, constriction would be present during the sensitive fish migration months 

between May and August 2027. Boulders/fish migration enhancement measures would be needed as 

detailed in the Preliminary Assessment of Construction Berm Hydraulics Draft Report by NHC (i.e. boulders 

spaced at 0.2 m). Erosion protection, as recommended by NHC, would also be needed on the outer face 

of the rockfill cofferdam to protect the cofferdam from damage from the fast-moving waters during this 

period. 

Option 1 would have added disturbance of the river during the six-week sensitive fish migration period 

between July 16, 2026, and August 31, 2026.  

10.4 Conclusion 

A mid-July start satisfies the requirements for entering the river during the non-RAP however the duration 

of the Cofferdam construction would extend into the RAP period. Also, a mid-July start presents various 

risks to workman safety, fish migration, aquatic habitat and more, due to the fast-moving waters at that 

time. A cofferdam construction start on September 1 would be preferred. 
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1 24-12-18 FOR PRELIMINARY DESIGN REPORT

GREENVIEW INDUSTRIAL GATEWAY
WATER INTAKE AND RAW WATER TRANSFER
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CIVIL
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STA 1+000 TO STA 1+800

1:2500
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WATERSMART A HAZEN COMPANY

I.A.K., C.C.
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NOTES:
1. FOR INFORMATION REGARDING GENERAL NOTES,

UTILITIES, SYMBOLS AND ABBREVIATIONS REFER TO THE
LEGEND AND ABBREVIATIONS DRAWINGS.

2. ALL ELEVATIONS, STATIONS, PIPE LENGTHS AND
DIMENSIONS IN METRES AND PIPE SIZES IN MILLIMETRES
UNLESS NOTED OTHERWISE.

3. ALL BOLD ITEMS INDICATE WORK TO BE DONE AND ALL
LIGHT ITEMS INDICATE EXISTING CONDITIONS.

4. THE CONTRACTOR SHALL CALL ALBERTA ONE-CALL AT
1-800-242-3447 AT LEAST THREE (3) WORKING DAYS
PRIOR TO BEGINNING ANY EXCAVATION OR REMOVALS.

5. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING
UTILITY LINE CROSSING WITH UTILITY COMPANIES.

6. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING
ADEQUATE BARRICADES, CONSTRUCTION SIGNAGE,
TRAFFIC CONTROL, AND FLAG PERSONS.

7. THE CONTRACTOR IS RESPONSIBLE FOR NOTIFYING
RESIDENTS AND BUSINESSES AFFECTED BY
CONSTRUCTION PROCEDURES AT LEAST SEVEN (7) DAYS
PRIOR TO COMMENCING CONSTRUCTION.

8. THE CONTRACTOR IS RESPONSIBLE FOR MEETING
OCCUPATIONAL HEALTH AND SAFETY REGULATIONS.
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1 24-12-18 FOR PRELIMINARY DESIGN REPORT

GREENVIEW INDUSTRIAL GATEWAY
WATER INTAKE AND RAW WATER TRANSFER
STATION
CIVIL
ACCESS ROAD IMPROVEMENT
STA 1+900 TO 2+500

1:2500
5946-001-00

NOVEMBER 2023 C2.2

WATERSMART A HAZEN COMPANY
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NOTES:
1. FOR INFORMATION REGARDING GENERAL NOTES,

UTILITIES, SYMBOLS AND ABBREVIATIONS REFER TO THE
LEGEND AND ABBREVIATIONS DRAWINGS.

2. ALL ELEVATIONS, STATIONS, PIPE LENGTHS AND
DIMENSIONS IN METRES AND PIPE SIZES IN MILLIMETRES
UNLESS NOTED OTHERWISE.

3. ALL BOLD ITEMS INDICATE WORK TO BE DONE AND ALL
LIGHT ITEMS INDICATE EXISTING CONDITIONS.

4. THE CONTRACTOR SHALL CALL ALBERTA ONE-CALL AT
1-800-242-3447 AT LEAST THREE (3) WORKING DAYS
PRIOR TO BEGINNING ANY EXCAVATION OR REMOVALS.

5. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING
UTILITY LINE CROSSING WITH UTILITY COMPANIES.

6. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING
ADEQUATE BARRICADES, CONSTRUCTION SIGNAGE,
TRAFFIC CONTROL, AND FLAG PERSONS.

7. THE CONTRACTOR IS RESPONSIBLE FOR NOTIFYING
RESIDENTS AND BUSINESSES AFFECTED BY
CONSTRUCTION PROCEDURES AT LEAST SEVEN (7) DAYS
PRIOR TO COMMENCING CONSTRUCTION.

8. THE CONTRACTOR IS RESPONSIBLE FOR MEETING
OCCUPATIONAL HEALTH AND SAFETY REGULATIONS.
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1 24-12-18 FOR PRELIMINARY DESIGN REPORT

GREENVIEW INDUSTRIAL GATEWAY
WATER INTAKE AND RAW WATER TRANSFER
STATION
CIVIL
ACCESS ROAD IMPROVEMENT
STA 2+600 TO 3+300

1:2500
5946-001-00

NOVEMBER 2023 C2.3

WATERSMART A HAZEN COMPANY

I.A.K., C.C.
T.N.Q., C.C.
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ER NOTES:
1. FOR INFORMATION REGARDING GENERAL NOTES,

UTILITIES, SYMBOLS AND ABBREVIATIONS REFER TO THE
LEGEND AND ABBREVIATIONS DRAWINGS.

2. ALL ELEVATIONS, STATIONS, PIPE LENGTHS AND
DIMENSIONS IN METRES AND PIPE SIZES IN MILLIMETRES
UNLESS NOTED OTHERWISE.

3. ALL BOLD ITEMS INDICATE WORK TO BE DONE AND ALL
LIGHT ITEMS INDICATE EXISTING CONDITIONS.

4. THE CONTRACTOR SHALL CALL ALBERTA ONE-CALL AT
1-800-242-3447 AT LEAST THREE (3) WORKING DAYS
PRIOR TO BEGINNING ANY EXCAVATION OR REMOVALS.

5. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING
UTILITY LINE CROSSING WITH UTILITY COMPANIES.

6. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING
ADEQUATE BARRICADES, CONSTRUCTION SIGNAGE,
TRAFFIC CONTROL, AND FLAG PERSONS.

7. THE CONTRACTOR IS RESPONSIBLE FOR NOTIFYING
RESIDENTS AND BUSINESSES AFFECTED BY
CONSTRUCTION PROCEDURES AT LEAST SEVEN (7) DAYS
PRIOR TO COMMENCING CONSTRUCTION.

8. THE CONTRACTOR IS RESPONSIBLE FOR MEETING
OCCUPATIONAL HEALTH AND SAFETY REGULATIONS.
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PROTECTION
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NOTES:
1. FOR INFORMATION REGARDING GENERAL NOTES,

UTILITIES, SYMBOLS AND ABBREVIATIONS REFER TO THE
LEGEND AND ABBREVIATIONS DRAWINGS.

2. ALL ELEVATIONS, STATIONS, PIPE LENGTHS AND
DIMENSIONS IN METRES AND PIPE SIZES IN MILLIMETRES
UNLESS NOTED OTHERWISE.

3. ALL BOLD ITEMS INDICATE WORK TO BE DONE AND ALL
LIGHT ITEMS INDICATE EXISTING CONDITIONS.

4. THE CONTRACTOR SHALL CALL ALBERTA ONE-CALL AT
1-800-242-3447 AT LEAST THREE (3) WORKING DAYS
PRIOR TO BEGINNING ANY EXCAVATION OR REMOVALS.

5. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING
UTILITY LINE CROSSING WITH UTILITY COMPANIES.

6. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING
ADEQUATE BARRICADES, CONSTRUCTION SIGNAGE,
TRAFFIC CONTROL, AND FLAG PERSONS.

7. THE CONTRACTOR IS RESPONSIBLE FOR NOTIFYING
RESIDENTS AND BUSINESSES AFFECTED BY
CONSTRUCTION PROCEDURES AT LEAST SEVEN (7) DAYS
PRIOR TO COMMENCING CONSTRUCTION.

8. THE CONTRACTOR IS RESPONSIBLE FOR MEETING
OCCUPATIONAL HEALTH AND SAFETY REGULATIONS.

9. ALL DISTURBED AREAS TO BE LANDSCAPED, TOP SOILED
AND SEEDED WITH FORESTRY GRASS MIXTURE.
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1 24-12-18 FOR PRELIMINARY DESIGN REPORT

GREENVIEW INDUSTRIAL GATEWAY
WATER INTAKE AND RAW WATER TRANSFER
STATION
CIVIL
INTAKE AND TRANSFER STATION

1:1500
5946-001-00

NOVEMBER 2023 C3.2

WATERSMART A HAZEN COMPANY

I.A.K., C.C.
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NOTES:
1. FOR INFORMATION REGARDING GENERAL NOTES,

UTILITIES, SYMBOLS AND ABBREVIATIONS REFER TO THE
LEGEND AND ABBREVIATIONS DRAWINGS.

2. ALL ELEVATIONS, STATIONS, PIPE LENGTHS AND
DIMENSIONS IN METRES AND PIPE SIZES IN MILLIMETRES
UNLESS NOTED OTHERWISE.

3. ALL BOLD ITEMS INDICATE WORK TO BE DONE AND ALL
LIGHT ITEMS INDICATE EXISTING CONDITIONS.

4. THE CONTRACTOR SHALL CALL ALBERTA ONE-CALL AT
1-800-242-3447 AT LEAST THREE (3) WORKING DAYS
PRIOR TO BEGINNING ANY EXCAVATION OR REMOVALS.

5. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING
UTILITY LINE CROSSING WITH UTILITY COMPANIES.

6. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING
ADEQUATE BARRICADES, CONSTRUCTION SIGNAGE,
TRAFFIC CONTROL, AND FLAG PERSONS.

7. THE CONTRACTOR IS RESPONSIBLE FOR NOTIFYING
RESIDENTS AND BUSINESSES AFFECTED BY
CONSTRUCTION PROCEDURES AT LEAST SEVEN (7) DAYS
PRIOR TO COMMENCING CONSTRUCTION.

8. THE CONTRACTOR IS RESPONSIBLE FOR MEETING
OCCUPATIONAL HEALTH AND SAFETY REGULATIONS.
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1 24-12-18 FOR PRELIMINARY DESIGN REPORT

GREENVIEW INDUSTRIAL GATEWAY
WATER INTAKE AND RAW WATER TRANSFER
STATION
CIVIL
TRANSFER STATION SECTIONS

1:1500
5946-001-00

NOVEMBER 2023 C3.3

WATERSMART A HAZEN COMPANY

I.A.K., C.C.
T.N.Q., C.C.
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1. FOR INFORMATION REGARDING GENERAL NOTES,

UTILITIES, SYMBOLS AND ABBREVIATIONS REFER TO THE
LEGEND AND ABBREVIATIONS DRAWINGS.

2. ALL ELEVATIONS, STATIONS, PIPE LENGTHS AND
DIMENSIONS IN METRES AND PIPE SIZES IN MILLIMETRES
UNLESS NOTED OTHERWISE.

3. ALL BOLD ITEMS INDICATE WORK TO BE DONE AND ALL
LIGHT ITEMS INDICATE EXISTING CONDITIONS.

4. THE CONTRACTOR SHALL CALL ALBERTA ONE-CALL AT
1-800-242-3447 AT LEAST THREE (3) WORKING DAYS
PRIOR TO BEGINNING ANY EXCAVATION OR REMOVALS.

5. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING
UTILITY LINE CROSSING WITH UTILITY COMPANIES.

6. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING
ADEQUATE BARRICADES, CONSTRUCTION SIGNAGE,
TRAFFIC CONTROL, AND FLAG PERSONS.

7. THE CONTRACTOR IS RESPONSIBLE FOR NOTIFYING
RESIDENTS AND BUSINESSES AFFECTED BY
CONSTRUCTION PROCEDURES AT LEAST SEVEN (7) DAYS
PRIOR TO COMMENCING CONSTRUCTION.

8. THE CONTRACTOR IS RESPONSIBLE FOR MEETING
OCCUPATIONAL HEALTH AND SAFETY REGULATIONS.
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STATION
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TRANSFER STATION SECTIONS
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WATERSMART A HAZEN COMPANY
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1. FOR INFORMATION REGARDING GENERAL NOTES,

UTILITIES, SYMBOLS AND ABBREVIATIONS REFER TO THE
LEGEND AND ABBREVIATIONS DRAWINGS.

2. ALL ELEVATIONS, STATIONS, PIPE LENGTHS AND
DIMENSIONS IN METRES AND PIPE SIZES IN MILLIMETRES
UNLESS NOTED OTHERWISE.

3. ALL BOLD ITEMS INDICATE WORK TO BE DONE AND ALL
LIGHT ITEMS INDICATE EXISTING CONDITIONS.

4. THE CONTRACTOR SHALL CALL ALBERTA ONE-CALL AT
1-800-242-3447 AT LEAST THREE (3) WORKING DAYS
PRIOR TO BEGINNING ANY EXCAVATION OR REMOVALS.

5. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING
UTILITY LINE CROSSING WITH UTILITY COMPANIES.

6. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING
ADEQUATE BARRICADES, CONSTRUCTION SIGNAGE,
TRAFFIC CONTROL, AND FLAG PERSONS.

7. THE CONTRACTOR IS RESPONSIBLE FOR NOTIFYING
RESIDENTS AND BUSINESSES AFFECTED BY
CONSTRUCTION PROCEDURES AT LEAST SEVEN (7) DAYS
PRIOR TO COMMENCING CONSTRUCTION.

8. THE CONTRACTOR IS RESPONSIBLE FOR MEETING
OCCUPATIONAL HEALTH AND SAFETY REGULATIONS.
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INTAKE AND PIPELINES
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ER NOTES:
1. FOR INFORMATION REGARDING GENERAL NOTES,

UTILITIES, SYMBOLS AND ABBREVIATIONS REFER TO THE
LEGEND AND ABBREVIATIONS DRAWINGS.

2. ALL ELEVATIONS, STATIONS, PIPE LENGTHS AND
DIMENSIONS IN METRES AND PIPE SIZES IN MILLIMETRES
UNLESS NOTED OTHERWISE.

3. ALL BOLD ITEMS INDICATE WORK TO BE DONE AND ALL
LIGHT ITEMS INDICATE EXISTING CONDITIONS.

4. THE CONTRACTOR SHALL CALL ALBERTA ONE-CALL AT
1-800-242-3447 AT LEAST THREE (3) WORKING DAYS
PRIOR TO BEGINNING ANY EXCAVATION OR REMOVALS.

5. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING
UTILITY LINE CROSSING WITH UTILITY COMPANIES.

6. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING
ADEQUATE BARRICADES, CONSTRUCTION SIGNAGE,
TRAFFIC CONTROL, AND FLAG PERSONS.

7. THE CONTRACTOR IS RESPONSIBLE FOR NOTIFYING
RESIDENTS AND BUSINESSES AFFECTED BY
CONSTRUCTION PROCEDURES AT LEAST SEVEN (7) DAYS
PRIOR TO COMMENCING CONSTRUCTION.

8. THE CONTRACTOR IS RESPONSIBLE FOR MEETING
OCCUPATIONAL HEALTH AND SAFETY REGULATIONS.

1 24-12-18 FOR PRELIMINARY DESIGN REPORT

GREENVIEW INDUSTRIAL GATEWAY
WATER INTAKE AND RAW WATER TRANSFER
STATION
CIVIL
COFFER DAM AND EROSION PROTECTION
PLAN

1:1000
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NOVEMBER 2023 C5.1

WATERSMART A HAZEN COMPANY

I.A.K., C.C.
T.N.Q., C.C.
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ER NOTES:
1. FOR INFORMATION REGARDING GENERAL NOTES,

UTILITIES, SYMBOLS AND ABBREVIATIONS REFER TO THE
LEGEND AND ABBREVIATIONS DRAWINGS.

2. ALL ELEVATIONS, STATIONS, PIPE LENGTHS AND
DIMENSIONS IN METRES AND PIPE SIZES IN MILLIMETRES
UNLESS NOTED OTHERWISE.

3. ALL BOLD ITEMS INDICATE WORK TO BE DONE AND ALL
LIGHT ITEMS INDICATE EXISTING CONDITIONS.

4. THE CONTRACTOR SHALL CALL ALBERTA ONE-CALL AT
1-800-242-3447 AT LEAST THREE (3) WORKING DAYS
PRIOR TO BEGINNING ANY EXCAVATION OR REMOVALS.

5. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING
UTILITY LINE CROSSING WITH UTILITY COMPANIES.

6. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING
ADEQUATE BARRICADES, CONSTRUCTION SIGNAGE,
TRAFFIC CONTROL, AND FLAG PERSONS.

7. THE CONTRACTOR IS RESPONSIBLE FOR NOTIFYING
RESIDENTS AND BUSINESSES AFFECTED BY
CONSTRUCTION PROCEDURES AT LEAST SEVEN (7) DAYS
PRIOR TO COMMENCING CONSTRUCTION.

8. THE CONTRACTOR IS RESPONSIBLE FOR MEETING
OCCUPATIONAL HEALTH AND SAFETY REGULATIONS.

1 24-12-18 FOR PRELIMINARY DESIGN REPORT

GREENVIEW INDUSTRIAL GATEWAY
WATER INTAKE AND RAW WATER TRANSFER
STATION
CIVIL
COFFER DAM AND EROSION PROTECTION
SECTIONS

AS SHOWN
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NOVEMBER 2023 C5.2
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CLEARING & GRUBBING

1. GENERAL
        1.1. REMOVE ALL CONCRETE, LOGS, TREES, BRUSH, STUMPS, ROOTS AND ALL
                   OBJECTIONABLE MATERIAL ABOVE THE GROUND OR ON THE GROUND
                   SURFACE.
        1.2. REMOVE ALL ROOTS AND OTHER DELETERIOUS MATERIALS TO 0.3M BELOW
                   THE GROUND SURFACE.
        1.3. TEMPORARILY STOCKPILE MATERIALS WITHIN THE SITE UNTIL CONDITIONS ARE
                   SUITABLE FOR DISPOSAL.

2. DISPOSAL
        2.1. BURN COMBUSTIBLE MATERIALS ON SITE WHEN PERMITTED. OBTAIN PERMITS
                   AND AUTHORIZATION IN ACCORDANCE WITH THE REGULATOR REQUIREMENTS
                   PRIOR TO BURNING.
        2.2. PROVIDE CONTINUOUS SUPERVISION DURING BURNING OPERATION AND
                   CONDUCT BURNING OPERATIONS IN SUCH A MANNER TO PROTECT
                   SURROUNDING VEGETATION AND PROPERTY FROM DAMAGE.
        2.3.    WHEN BURNING IS NOT PERMITTED BY REGULATORY REQUIREMENTS,
                   EXCAVATE, LOAD, TRANSPORT AND DISPOSE OF ALL MATERIALS TO THE
                   NEAREST WASTE DISPOSAL SITE AS DESIGNED IN THE CONTRACT DOCUMENT
                   OR TO THE NEAREST QUALIFIED SANITARY LANDFILL SITE.
        2.4. BURY BURNED DEBRIS AND NON-COMBUSTIBLE MATERIALS IN DESIGNATED
                    WASTE AREA WITH A MINIMUM COVER OF 1M OF WASTE FILL. FINISH TO A
                   NEAT, LEVELED APPEARANCE, CONFORMING TO SURROUNDING LANDSCAPE.

STRIPPING

1. GENERAL
        1.1. THIS SECTION APPLIES TO STRIPPING REQUIREMENTS FOR PIPELINE EASEMENT
                   AND RIGHT OF WAYS, BORROW AREA, ACCESS ROADS, MATERIAL HAULAGE
                   ROADS AND STOCKPILE AREAS WITHIN THE SITE

2. DEFINITIONS
        2.1. FOR THE PURPOSE OF CONSTRUCTION IN THIS CONTRACT, THE FOLLOWING
                   DEFINITIONS APPLY:

                     · "TOPSOIL" IS DEFINED AS THE UPPERMOST PART OF THE SOIL,
                                  ORDINARILY MOVED IN TILLAGE, OR ITS EQUIVALENT IN UNCULTIVATED
                                  SOILS, AND NORMALLY RANGING IN DEPTH FROM 50 mm TO 450 mm.
                     · "SUBSOIL" IS DEFINED AS MATERIAL THAT LIES IMMEDIATELY BENEATH
                                  THE TOPSOIL AND EXTENDING TO ROT DEPTH. SUBSOIL MAY BE UP TO
                                  1.5M IN DEPTH.
                     · "OVERBURDEN" IS DEFINED AS SOIL MATERIAL THAT LIES BETWEEN THE
                                 SUBSOIL AND THE MATERIAL THAT IS DESIGNATED TO BE UTILIZED FOR
                                 CONSTRUCTION.
                     · "STRIPPING" IS DEFINED AS THE EXCAVATION OF TOPSOIL, SUBSOIL, AND
                                 OVERBURDEN, INCLUDING MATERIALS IN FROZEN CONDITION.
3. PROTECTION OF EXISTING FACILITIES

        3.1. LOCATE UTILITY LINES, FENCING, SURVEY REFERENCE POINTS,
                   INSTRUMENTATION, CULVERTS, AND ALL OTHER EXISTING FACILITIES BEFORE
                   COMMENCEMENT OF WORK. PROTECT THESE  ITEMS FROM DAMAGE.

4. EXCAVATION
        4.1. STAY ON DESIGNATED HAUL ROADS AND DO NOT DISTURB GRASSED OR
                   NATURAL AREA NOT PART OF THE WORK. DO NOT DRIVE ON UNDISTURBED
                   AREA EXCEPT FOR THE PERFORMANCE OF STRIPPING OPERATION.
        4.2. STRIP AND STOCKPILE MATERIALS SEPARATELY AND PREVENT
                   CONTAMINATION
        4.3. STRIP AND STOCKPILE MATERIALS FROM TEMPORARY CONSTRUCTION ACCESS
                   ROADS, BORROW AREA AND WASTE FILL AREA REQUIRED FOR PERFORMANCE
                   OF THE WORK
        4.4. CONDUCT THE STRIPPING OPERATIONS FAR ENOUGH IN ADVANCE OF
                   EXCAVATION TO ENSURE THAT UNDESIRABLE MATERIAL DOES NOT BECOME
                   MIXED WITH THE TOPSOIL.
        4.5. SUSPEND STRIPPING OPERATIONS DURING RAIN OR WET GROUND CONDITION.
        4.6. SUSPEND STRIPPING OPERATIONS DURING HIGH WINDS GREATER THAN 80
                   KM/HR, WHICH MAY RESULT IN CONTAMINATION OR LOSS OF TOPSOIL.
        4.7. PROVIDE PROPER DRAINAGE OF SURFACE WATER FROM STRIPPED AREA TO
                   PREVENT PONDING AND INFILTRATION IN AREAS WHERE FILL IS TO BE PLACED.
        4.8. USE EQUIPMENT WITH PRECISE DEPTH CONTROL SUCH AS A GRADER WHEN
                   STRIPPING SHALLOW DEPTH TOPSOIL.
        4.9. EXCAVATE ALL INITIAL FROZEN MATERIAL. SUBSEQUENT FROST REMOVAL WILL
                   NOT BE PAID.

 5.      STOCKPILE
       5.1. UNLESS OTHERWISE DESIGNATED, STOCKPILE STRIPPED MATERIALS ADJACENT
                   TO BORROW AREAS, WASTE AREAS OR ALONG THE PIPELINE EASEMENT.
                   CHOOSE STOCKPILE LOCATIONS SUCH THAT THEY WILL NOT INTERFERE WITH
                   FUTURE CONSTRUCTION ACTIVITIES.
       5.2. STOCKPILE TOPSOIL SEPARATELY FROM  OTHER MATERIALS.
       5.3. MAINTAIN A MINIMUM SEPARATION OF 1M BETWEEN STOCKPILES.
       5.4. STOCKPILE FROZEN MATERIAL STRIPPED FROM BORROW AREAS SEPARATELY
                   FROM OTHER MATERIALS.
       5.5. ADOPT MEASURES TO PREVENT DRIFTING OF TOPSOIL.
       5.6. KEEP DRAINAGE COURSES CLEAR OF STOCKPILED MATERIAL.
       5.7. STOCKPILE MATERIAL AT SLOPES LOWER THAN 2H:1V.

 6.      DISPOSAL OF STRIPPING MATERIAL
       6.1. REHANDLE AND PLACE ALL STOCKPILED STRIPPING TOPSOIL MATERIAL
                   UNIFORMLY ON ALL AREA  DISTURBED DURING CONSTRUCTION.

       6.2. REHANDLE AND PLACE ALL STOCKPILES STRIPPING MATERIAL FROM BORROW
                   AREAS IN COMPLETED BORROW AREAS. PLACE, SPREAD AND COMPACT
                   OVERBURDEN AND THEN SUBSOIL MATERIAL ON BORROW AREA SUBGRADE
                   PRIOR TO THE PLACEMENT OF TOPSOIL.

TOPSOIL PLACEMENT

1. PREPARATION OF SUBGRADE
        1.1. REMOVE DEBRIS, ROOTS AND OTHER DELETERIOUS MATERIALS AND HAUL TO
                   DESIGNATED DISPOSAL AREAS.
        1.2. GRADE AREA TO BE RECLAIMED TO ELIMINATE UNEVEN AREAS. GRADE TO
                    ENSURE PROPER DRAINAGE.
        1.3. SCARIFY ALL AREAS TO BE RECLAIMED TO A MINIMUM DEPTH OF 300 mm.
                   SCARIFY ENTIRE SUBGRADE AREA ONCE IN THE LONGITUDINAL DIRECTION AND
                   ONCE IN THE PERPENDICULAR DIRECTION. DISC AREA WHEN LARGE CLAY
                   LUMPS ARE PREVALENT.

2.        TOPSOIL PLACEMENT
        2.1. EXCAVATE, LOAD AND HAUL TOPSOIL FROM STOCKPILES AND PLACE IN WASTE
                    AREAS, DRAINAGE ITCHES AND ROAD EMBANKMENTS.
        2.2. PLACE SUBSOIL AND TOPSOIL IN DRY WEATHER ON DRY UNFROZEN
                    SUBGRADE.
        2.3. DISTRIBUTE MATERIAL TO UNIFORM THICKNESS OVER THE ENTIRE AREA. DISC
                    MATERIAL AND REMOVE ALL ROCKS LARGER THAN 75mm.
        2.4. MANUALLY SPREAD TOPSOIL AROUND STRUCTURES, FENCES OR OTHER
                    OBSTRUCTIONS.
        2.5. GRADE TO ENSURE POSITIVE DRAINAGE ON SLOPES AND AWAY FROM
                   STRUCTURES.
        2.6. LEAVE SURFACE SMOOTH, UNIFORM AND COMPACT TO 90% STANDARD
                   PROCTOR DENSITY TO PREVENT SETTLEMENT WHEN WATERED. OBTAIN
                   MINIMUM DEPTH OF TOPSOIL AFTER COMPACTION OF 100mm.

EARTH EXCAVATION

1.       DEFINITIONS
        1.1. "COMMON EXCAVATION" IS DEFINED AS ALL EXCAVATION WITHIN THE
                    PROJECT WORK AREA.
        1.2. "BORROW EXCAVATION" IS DEFINED AS ALL IMPORTED EXCAVATION FROM
                    DESIGNATED BORROW AREA EXCLUDING STRIPPING AND EXCAVATION OF
                    FROZEN MATERIAL.
        1.3. "WASTE EXCAVATION" IS DEFINED AS ALL EXPORTED EXCAVATION FROM THE
                    PROJECT AREA TO THE DESIGNATED WASTE AREAS THAT IS NOT REQUIRED FOR
                    THE COMPLETION OF THE PROJECT WORK EXCLUDING STRIPPING.

2. PREPARATION
        2.1. NOTIFY OWNER AT LEAST 2 DAYS PRIOR TO BEGINNING EXCAVATION
                   OPERATIONS.
        2.2. PRIOR TO COMMENCING EXCAVATION:

                     · CONTACT ALL APPROPRIATE UTILITY COMPANIES AND ESTABLISH EXACT
                                  LOCATION AND CURRENT STATUS OF ALL UTILITIES, VOLTAGE OF
                                  UNDERGROUND AND OVERHEAD POWER LINES AND PRESSURE OF
                                  NATURAL GAS LINES.
                     · NOTIFY OWNER IF ANY UTILITY LINES HAVE BEEN OMITTED FROM OR
                                  INCORRECTLY INDICATED IN THE CONTRACT DOCUMENTS.
3.        PROTECTION OF EXISTING FACILITIES

        3.1. LOCATE UTILITY LINES, FENCING, SURVEY REFERENCE POINTS,
                   INSTRUMENTATION, CULVERTS, AND ALL OTHER EXISTING FACILITIES BEFORE
                   COMMENCEMENT OF WORK. PROTECT THESE ITEMS FROM DAMAGE.

4.        SHORING AND BRACING
        4.1. IF REQUIRED TO PROVIDE SAFE WORKING CONDITIONS AND TO PREVENT
                   CAVE-INS AND LOOSE SOIL FROM FALLING INTO EXCAVATIONS, PROTECT
                   EXCAVATIONS BY TEMPORARY SHORING, BRACING, OR OTHER SUITABLE
                   METHODS.
        4.2. WHERE THE EXCAVATION IS MADE TO ACCOMMODATE STRUCTURES,
                   SUFFICIENT MATERIAL SHALL BE REMOVED TO ALLOW FOR THE PROPER
                   PLACING AND BRACING OF FORMS.

5. EXCAVATION
        5.1. STRIP TOPSOIL (AND SUBSOIL WHERE REQUIRED) IN ACCORDANCE WITH
                   STRIPPING SECTION AND STOCKPILE IN THE AREA DESIGNATED ON THE
                   DRAWINGS.
        5.2. DISPOSE OF UNSUITABLE ORGANIC SOILS AND OTHER UNSUITABLE, NATIVE OR
                   UNCONTAMINATED MATERIALS IN THE DESIGNATED WASTE AREA.
        5.3. REMOVE AND DISPOSE OF ALL WATER, SNOW AND SURFACE ICE PRIOR TO
                   EXCAVATION.
        5.4. SCHEDULE AND COORDINATE THE WORK SUCH THAT EXCAVATIONS ARE
                   TRIMMED TO GRADE PRIOR TO BECOMING FROZEN.
        5.5. EXCAVATE TO THE REQUIRED LINES, GRADES AND ELEVATIONS.
        5.6. PREVENT LOSS OF SOIL AND SLOUGHING OF SLOPES IF SPRINGS OR SEEPAGE
                   ARE ENCOUNTERED WITHIN EXCAVATION.
        5.7. REMOVE BOULDERS, LOOSE BEDROCK, SOIL BLOCKS AND OTHER FRAGMENTS
                   THAT MAY SLIDE OR ROLL INTO EXCAVATED AREAS, WHICH, IN THE OPINION OF
                   THE OWNER OR THE CONTRACTOR, ARE UNSAFE OR APPEAR TO ENDANGER
                   PERSONS, WORK OR PROPERTY. THE FACT THAT SUCH REMOVAL MAY ENLARGE
                   AN EXCAVATION BEYOND THE REQUIRED EXCAVATION LINES SHALL NOT
                   RELIEVE THE CONTRACTOR FROM THE NECESSITY OF DOING SUCH SCALING
                   AND REMOVAL.

6.        COBBLES AND BOULDERS
        6.1. COBBLES AND BOULDERS TOO LARGE TO BE LEFT IN FILL MATERIALS MUST BE
                   REMOVED FROM THE FILL PRIOR TO COMPACTION. IN SOME CASES THE
                   COBBLES AND BOULDERS CAN BE TOO LARGE TO BE REASONABLY MOVED BY
                   HAND AND MUST BE REMOVED BY MACHINERY. WHEN COBBLES AND
                   BOULDERS ARE REMOVED BY MACHINERY, REASONABLE CARE, SATISFACTORY
                   TO THE OWNER, MUST BE TAKEN TO LIMIT THE QUANTITY OF SUITABLE FILL
                   REMOVED WITH THE COBBLE OR BOULDER.
        6.2. THE CONTRACTOR IS ENCOURAGED TO MAKE APPROPRIATE USE OF COBBLES
                   AND BOULDERS MATERIALS WHERE SUITABLE AND ACCEPTABLE. STOCKPILE
                   EXCESS COBBLES AN D BOULDERS AT LOCATIONS WITHIN THE SITE LIMITS
                   DESIGNATED.

7. TOLERANCE
        7.1. EXCAVATE ALL SURFACE TO WITHIN ±20MM OF THE LINES, GRADES AND
                   ELEVATIONS SHOWN IN THE CONTRACT DOCUMENTS.

COMPACTED EARTH FILL

1. TYPES OF FILL
        1.1. COMPACTED IMPERVIOUS FILL.
        1.2. COMPACTED FILL.
        1.3. TAMPED IMPERVIOUS FILL.
        1.4. WASTE FILL.

2.       DEFINITIONS
        2.1. "SUITABLE MATERIALS" IS DEFINED AS MATERIALS OBTAINED FROM BORROW
                    EXCAVATIONS, FREE OF ORGANIC, WET OR FROZEN MATERIALS, THAT IS
                    SUITABLE FOR COMPACTED EMBANKMENT CONSTRUCTION.
        2.2. "UNSUITABLE MATERIAL" IS DEFINED AS ORGANIC, WET OR FROZEN MATERIAL
                    FROM CANAL OR BORROW EXCAVATIONS THAT IS NOT SUITABLE FOR
                    COMPACTED EMBANKMENT CONSTRUCTION.
        2.3. "COMPACTED FILL" IS DEFINED AS SUITABLE MATERIAL OBTAINED FROM
                    COMMON EXCAVATIONS, FREE OF ORGANIC, WET OR FROZEN MATERIALS,
                    AND PLACED ON CANAL EMBANKMENTS.
        2.4. "WASTE FILL" IS DEFINED AS ORGANIC, WET OR FROZEN MATERIAL FROM
                    CANAL EXCAVATION THAT IS NOT SUITABLE FOR EMBANKMENT
                    CONSTRUCTION, AND PLACED ON CANAL EMBANKMENTS OUTSIDE OF
                    COMPACTED IMPERVIOUS OR COMPACTED FILLS.

3. FILL MATERIALS
        3.1. COMPACTED AND TAMPED IMPERVIOUS FILL MATERIAL IS FINE GRAINED
                    MATERIALS HAVING A MINIMUM OF 50% PASSING THE 0.075MM SIEVE SIZE
                    AND CLASSIFIED AS A LOW TO MEDIUM PLASTIC CLAY BASED ON THE UNIFIED
                   CLASSIFICATION SYSTEM AS MODIFIED BY PFRA.
        3.2. REMOVE TREE ROOTS, SOD OR OTHER ORGANIC MATERIALS.
        3.3. DO NOT USE FROZEN MATERIAL IN THE FILL.
        3.4. REMOVE COBBLES AND ROCK FRAGMENTS HAVING MAXIMUM DIMENSIONS
                   GREATER THAN 75MM.

4.        DENSITY CONTROL
        4.1. COMPACT ALL FILL MATERIAL, EXCEPT WASTE FILL, TO A DRY DENSITY EQUAL
                    TO OR GREATER THAN 95% OF THE MAXIMUM DRY DENSITY OBTAINED IN THE
                    STANDARD PROCTOR COMPACTION TEST PERFORMED IN ACCORDANCE WITH
                    ASTM D698.
        4.2. TAMP FILL MATERIAL TO 98% OF THE MAXIMUM DRY DENSITY OBTAINED IN
                    THE STANDARD PROCTOR COMPACTION TEST PERFORMED IN ACCORDANCE
                    WITH ASTM D698. TAMPED FILL AREA AROUND ALL BUILDING STRUCTURE.
        4.3. COMPACT WASTE FILL MATERIAL TO 85% OF STANDARD PROCTOR MAXIMUM
                    DRY DENSITY TEST PERFORMED IN ACCORDANCE WITH ASTM D698. ALL WASTE
                    FILL TO BE LOCATED AS DIRECTED BY ENGINEER.

5.       MOISTURE CONTROL
        5.1. MAINTAIN MOISTURE CONTENT FOR COMPACTED FILL MATERIALS WITHIN -1%
                    TO 2% OF OPTIMUM MOISTURE CONTENT AS DETERMINED BY ASTM D698
                    TEST PROCEDURES.
        5.2. MAINTAIN MOISTURE CONTENT FOR TAMPED FILL MATERIALS WITHIN -1% TO
                   2% OF OPTIMUM MOISTURE CONTENT AS DETERMINED BY ASTM D698 TEST
                   PROCEDURES.
        5.3. WHEN THE MOISTURE CONTENT IN THE FILL MATERIAL IS LOWER THAN THAT
                   SPECIFIED FOR PLACEMENT, WATER SHALL BE ADDED AND MIXED WITH THE
                   MATERIAL TO ACHIEVE UNIFORM MOISTURE CONTENT IN THE MATERIAL TO
                   CONFORM TO THE REQUIREMENTS.
        5.4. WHEN THE MOISTURE CONTENT IN THE FILL MATERIALS IS HIGHER THAN THAT
                    SPECIFIED FOR PLACEMENT, THE MATERIAL SHALL BE DRIED BY SCARIFYING,
                    DISKING AND HARROWING TO ACHIEVE UNIFORM MOISTURE CONTENT IN THE
                    MATERIAL THAT CONFORMS TO THE REQUIREMENTS.
        5.5. MOISTURE CONTENT CONTROL ON WASTE FILL WILL NOT BE REQUIRED.

6.        PLACEMENT AND COMPACTION
        6.1. DRAIN AND CLEAN ALL EARTH FOUNDATIONS OF LOOSE THAWED, FROZEN,
                    SOFT, OR OTHER DELETERIOUS MATERIAL INCLUDING ICE, SNOW AND
                   ORGANIC MATERIALS AND TOPSOIL.
        6.2. WORK THE SURFACE TO OBTAIN A SUITABLE BOND WITH THE EARTH FILL
                    IMMEDIATELY PRIOR TO PLACING THE FIRST LAYER.
        6.3. WHEN THE SURFACE OF THE PREPARED FOUNDATION OR THE COMPACTED FILL
                   MATERIAL IS TOO DRY OR TOO SMOOTH TO BOND PROPERLY WITH THE LAYER
                    OF FILL MATERIAL TO BE PLACED THEREON, MOISTEN THE SURFACE AND
                   WORK WITH A DISC, SCARIFIER, OR OTHER EQUIPMENT, TO PROVIDE A
                   SATISFACTORY BONDING SURFACE BEFORE THE SUCCEEDING LAYER OF FILL
                   MATERIAL IS PLACED.

DESIGNED
DRAWN
DATE

JOB
SCALE
DRAWING

ISSUE YY-MM-DD REVISION

TH
IS

 D
RA

W
IN

G
 M

AY
 H

AV
E 

BE
EN

 M
O

DI
FI

ED
 F

RO
M

 IT
S 

O
RI

G
IN

AL
 S

IZ
E.

  A
LL

 S
CA

LE
 N

O
TA

TI
O

N
S 

IN
DI

CA
TE

D 
AR

E 
BA

SE
D 

O
N

 1
1"

x1
7"

 F
O

RM
AT

 D
RA

W
IN

G
S

MON DD, YYYY

DI
G

IT
AL

 D
RA

W
IN

G
S 

BE
ST

 V
IE

W
ED

 IN
 ©

AD
O

BE
 A

CR
O

BA
T 

RE
AD

ER

1 24-12-18 FOR PRELIMINARY DESIGN REPORT

GREENVIEW INDUSTRIAL GATEWAY
WATER INTAKE AND RAW WATER TRANSFER
STATION
CIVIL
GENERAL SPECIFICATIONS

NTS
5946-001-00

NOVEMBER 2023 C6.1

WATERSMART A HAZEN COMPANY

I.A.K., C.C.
T.N.Q., C.C.



      6.4. WHEN THE SURFACE OF THE PREPARED FOUNDATIONS OR THE COMPACTED
                   FILL MATERIAL IS TOO WET FOR PROPER COMPACTION, REMOVE IT AND
                   ALLOW IT TO DRY, OR WORK IT WITH A HARROW, DISC OR OTHER EQUIPMENT
                   TO REDUCE THE MOISTURE CONTENT TO THE REQUIRED
                   AMOUNT; THEN COMPACT THE FILL MATERIAL BEFORE THE SUCCEEDING LAYER
                   OF FILL MATERIAL IS PLACED THEREON.
      6.5. MAINTAIN SLOPES AT LESS THAN 1V:1H FOR EARTH FOUNDATIONS ON WHICH
                   FILL IS TO PLACED.
      6.6. PLACE COMPACTED FILL MATERIAL IN CONTINUOUS HORIZONTAL LAYERS NOT
                   EXCEEDING 150MM IN THICKNESS WHEN COMPACTED. SPREAD, BLEND, DISC,
                   BLADE, SMOOTH AND COMPACT EACH LIFT TO PROVIDE A HOMOGENOUS FILL
                   WITHOUT STRATIFICATION. COMMENCE PLACEMENT OF FILL AT THE LOWEST
                   ELEVATION OF FOUNDATION. USE SHEEP'S FOOT TYPE COMPACTION
                   EQUIPMENT.
      6.7. PLACE WASTE FILL MATERIALS IN CONTINUOUS HORIZONTAL LIFTS NOT
                   EXCEEDING 300MM IN THICKNESS SUCH THAT THERE WILL BE NO VOIDS OR
                   BRIDGING OF MATERIAL. SPREAD AND COMPACT EACH LIFT BY COMPLETE
                   COVERAGE OF TRACKED EQUIPMENT. BLADE THE COMPACTED WASTE FILL
                   EMBANKMENT TO A SMOOTH, UNIFORM, FREE-DRAINING SHAPE.
      6.8. JOIN NEW FILL TO EXISTING SLOPES BY TERRACING OR EXCAVATING INTO
                   SLOPES TO  REMOVE ALL DRIED AND LOOSE MATERIAL.
     6.9. SCHEDULE FILL PLACEMENT OPERATIONS SUCH THAT THE FOUNDATION AREAS
                   OR PREVIOUSLY COMPACTED EARTH FILL DOES NOT FREEZE AND THAT
                   COMPACTED EARTH FILL IS NOT PLACED ON FROZEN SUBGRADE.  REMOVE AND
                   REPLACE ANY SUCH
                   FROZEN LAYERS OF COMPACTED EARTH FILL AT NO COST TO THE OWNER.
    6.10.      SCARIFY EACH LIFT OF IMPERVIOUS FILL TO A MINIMUM DEPTH OF 70 MM
                   FOLLOWING COMPACTION, USING A DISC OR OTHER MINISTER APPROVED
                   EQUIPMENT TO ENSURE COMPLETE BOND BETWEEN THAT LIFT AND THE
                   OVERLYING LIFT.
    6.11. REROUTE CONSTRUCTION TRAFFIC OR INCREASE FILL THICKNESS OVER SOFT
                   FOUNDATIONS IN AREAS WHERE FILL SURFACE STARTS RUTTING.  IF RUTTING
                   HAS OCCURRED, SCARIFY, REGRADE AND MOISTURE CONDITION IMPERVIOUS
                   FILL SURFACE PRIOR TO PLACEMENT OF OVERLYING FILL.
    6.12. RE-COMPACT OR REMOVE ANY PORTION OF THE FILL WHICH HAS SUFFERED A
                   REDUCTION IN DENSITY DUE TO FROST, RAIN OR ANY OTHER REASON BEFORE
                   PLACING SUCCEEDING LAYERS. PROTECT COMPACTED FILL MATERIAL AND
                   FOUNDATIONS PREPARED FOR THE FILL FROM FREEZING.
    6.13. REMOVE ANY NON-CONFORMING MATERIALS, WHICH ACCUMULATE ON THE
                   SURFACE OF ANY LAYER OR PREPARED FOUNDATION BEFORE ANY MATERIAL IS
                   PLACED FOR THE SUCCEEDING LAYER.

7. COMPACTION EQUIPMENT
7.1.       SUPPLY NECESSARY COMPACTION EQUIPMENT CAPABLE OF MEETING THE

                      SPECIFIED COMPACTION REQUIREMENTS.
7.2.      HAULING EQUIPMENT IS NOT ACCEPTABLE FOR COMPACTION.
7.3.      THE OWNER'S REPRESENTATIVE RESERVES THE RIGHT TO ORDER THE

                      DISCONTINUATION OF ANY COMPACTION EQUIPMENT THAT DOES NOT
                      PRODUCE THE SPECIFIED COMPACTION REQUIREMENTS OR CAUSES EXCESSIVE
                      BREAKAGE AROUND STRUCTURES.
8. TOLERANCE

8.1.       MAKE CHANGES IN GRADE NATURAL.  BLEND SLOPES INTO LEVEL AREAS.
8.2.       COMPACT ALL SURFACES TO WITHIN 50 MM FROM THE LINES, GRADES AND

                       ELEVATIONS.

SUBGRADE PREPARATION

1. SUBGRADE PREPARATION
1.1      SUBGRADE PREPARATION SHALL INCLUDE THE SCARIFYING, SHAPING AND
              COMPACTING TO 98% STANDARD PROCTOR DENSITY BELOW 300 MM FROM
              TOP OF SUBGRADE AND TO 98% STANDARD PROCTOR DENSITY FOR THE TOP
              300 MM, 2% OF OPTIMUM MOISTURE CONTENT.
1.2      REMOVE AND DISPOSE OF UNSUITABLE MATERIALS AS AUTHORIZED BY THE

                      ENGINEER.  REPLACE WITH AN APPROVED SUITABLE MATERIAL AND COMPACT
                      AS SPECIFIED HEREIN.

1.3      THE SUBGRADE SHALL PASS DENSITY AND PROOF ROLLING REQUIREMENTS
                      PRIOR TO THE PLACEMENT OF FILTER FABRIC AND/OR GRANULAR MATERIALS.
2. TOLERANCES

2.1.      SHAPE AND COMPACT SUBGRADE TO THE REQUIRED CROSS-SECTION AND
                      GRADE TO WITHIN 20 MM OF DESIGN ELEVATIONS BUT NOT UNIFORMLY HIGH
                      OR LOW, AND     MAINTAIN SURFACE DRAINAGE AS REQUIRED TO PROTECT THE
                      WORK.

SUB BASE GRANULAR MATERIALS

1. PLACEMENT OF SUB-BASE MATERIALS
1.1.      PROCESS, HANDLE AND TRANSPORT AGGREGATES TO AVOID SEGREGATION,

                       CONTAMINATION AND DEGRADATION.
1.2.      DO NOT PLACE GRANULAR MATERIALS ON SNOW, ICE OR FROZEN SURFACES.
1.3.      PLACE THE SUB-BASE MATERIAL IN UNIFORM LAYERS NOT EXCEEDING 150 MM

                       COMPACTED DEPTH.  SHAPE EACH LAYER TO A SMOOTH CONTOUR AND
                       COMPACT TO SPECIFIED DENSITY BEFORE PLACING THE NEXT LAYER.  AREAS
                       THAT BECOME SEGREGATED DURING SPREADING SHALL BE REMOVED AND
                       REPLACED AS REQUIRED AT THE EXPENSE OF THE CONTRACTOR. COMPACT THE
                       FINAL LIFT OF THE SUB-BASE MATERIAL TO PROPER GRADE AND
                       CROSS-SECTION.

1.4.       THE CONTRACTOR SHALL MAINTAIN THE SUB-BASE MATERIAL TO THE
                       SPECIFIED SECTION, GRADE AND CONDITION REQUIRED FOR THE PLACEMENT
                       OF OTHER MATERIALS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
                       PROVIDING INTERIM DRAINAGE TO PREVENT DAMAGES TO THE WORK OR THE
                       CAUSING OF UNSTABLE
                       CONDITIONS DUE TO HIGH MOISTURE CONTENTS.

1.5.       DO NOT PLACE THE BASE MATERIAL UNTIL THE SUB-BASE MATERIAL HAS BEEN
                        INSPECTED, SURVEYED, PROOF ROLLED, TESTED AND APPROVED BY THE
                        ENGINEER.
2. COMPACTION OF SUB-BASE MATERIALS
         2.1.        GRANULAR SUB-BASE MATERIALS SHALL BE COMPACTED BY ROLLING WITH A
                        PNEUMATIC TIRED ROLLER, VIBRATORY ROLLER OR OTHER APPROVED
                        EQUIPMENT.
         2.2.  DURING COMPACTION, WATER SHALL BE ADDED BY AN APPLICATOR IN SUCH
                       QUANTITIES THAT THE MOISTURE CONTENT WILL BE MAINTAINED AT THE
                       OPTIMUM LEVEL AS DETERMINED BY STANDARD PROCTOR TEST.  IF THE
                       MOISTURE CONTENT EXCEEDS THE OPTIMUM MOISTURE CONTENT, THE
                       MATERIAL SHALL BE AERATED BY MECHANICAL MEANS OR WORK SHALL CEASE
                       TEMPORARILY UNTIL THE MATERIAL HAS DRIED SUFFICIENTLY TO REACH THE
                       OPTIMUM MOISTURE CONTENT.
3. TOLERANCES

3.1.        THE FINAL SURFACE SHALL BE EVEN AND UNIFORMLY SHAPED AND
                        COMPACTED WITHIN A TOLERANCE OF ±15 MM OF ESTABLISHED GRADE BUT
                        NOT UNIFORMLY LOW OR HIGH.

BASE GRANULAR MATERIALS

1. PLACEMENT OF BASE MATERIAL
1.1.       PROCESS, HANDLE AND TRANSPORT AGGREGATES TO AVOID SEGREGATION,

                       CONTAMINATION AND DEGRADATION.
1.2.       DO NOT PLACE GRANULAR MATERIALS ON SNOW, ICE OR FROZEN SURFACES.
1.3.       DO NOT PLACE THE BASE MATERIAL UNTIL THE SUB-BASE MATERIAL HAS BEEN

                       INSPECTED, SURVEYED, PROOF ROLLED, TESTED AND APPROVED BY THE
                       ENGINEER.

1.4.       PLACE THE BASE MATERIAL UNIFORMLY ON THE APPROVED SUB-BASE
                       MATERIAL TO COMPACTED DEPTHS SPECIFIED.  DO NOT PLACE THE BASE
                       MATERIALS IN LAYERS EXCEEDING 150 MM COMPACTED DEPTH. SHAPE EACH
                       LAYER TO A SMOOTH CONTOUR AND COMPACT TO THE SPECIFIED DENSITY
                       BEFORE PLACING THE NEXT LAYER.  AREAS THAT BECOME SEGREGATED
                       DURING SPREADING SHALL BE REMOVED AND REPLACED AS REQUIRED AT THE
                       EXPENSE OF THE CONTRACTOR.  COMPACT THE
                       FINAL LAYER OF THE BASE MATERIAL TO PROPER GRADE AND CROSS-SECTION.

1.5.       THE CONTRACTOR SHALL MAINTAIN THE BASE MATERIAL TO THE SPECIFIED
                       SECTION, GRADE AND CONDITION REQUIRED FOR THE PLACEMENT OF OTHER
                       MATERIALS OR AS REQUIRED BY THE ENGINEER. THE CONTRACTOR SHALL BE
                       RESPONSIBLE FOR  PROVIDING INTERIM DRAINAGE TO PREVENT DAMAGES TO
                       THE WORK OR THE CAUSING OF UNSTABLE CONDITIONS DUE TO HIGH
                       MOISTURE CONTENTS.
2. COMPACTION OF BASE MATERIAL

2.1.      GRANULAR BASE MATERIALS SHALL BE COMPACTED BY ROLLING WITH A
                      PNEUMATIC TIRED ROLLER, VIBRATORY ROLLER OR OTHER APPROVED
                      EQUIPMENT.

2.2.     DURING COMPACTION, WATER SHALL BE ADDED BY AN APPLICATOR IN SUCH
                     QUANTITIES THAT THE MOISTURE CONTENT WILL BE MAINTAINED AT THE
                     OPTIMUM LEVEL AS DETERMINED BY STANDARD PROCTOR TEST.  IF THE
                     MOISTURE CONTENT EXCEEDS THE OPTIMUM MOISTURE CONTENT, THE
                     MATERIAL SHALL BE AERATED BY MECHANICAL MEANS OR WORK SHALL CEASE
                     TEMPORARILY UNTIL THE MATERIAL HAS DRIED SUFFICIENTLY TO REACH THE
                     OPTIMUM MOISTURE CONTENT.

2.3.     COMPACT BASE MATERIAL TO 98% OF STANDARD PROCTOR DENSITY, -1% TO
                     2% OF OPTIMUM MOISTURE CONTENT.
3. TOLERANCES

3.1.     THE FINAL SURFACE SHALL BE EVEN AND UNIFORMLY SHAPED AND COMPACTED
                      WITHIN A TOLERANCE OF ±10MM OF ESTABLISHED GRADE BUT NOT
                      UNIFORMLY LOW OR HIGH.

HYDROSTATIC PRESSURE TESTING

1. PRESSURE TESTING
1.1.      SUBJECT THE NEWLY LAID PIPE TO HYDROSTATIC TESTS AFTER BACKFILLING.
1.2.      PROVIDE ALL LABOUR, EQUIPMENT AND MATERIALS REQUIRED TO PERFORM
              THE HYDROSTATIC AND LEAKAGE TESTS
1.3.      THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SUPPLY OF ALL WATER,
              MATERIALS, EQUIPMENT AND FITTINGS REQUIRED FOR PIPE PRESSURE
              TESTING.
1.4.      SUBMIT WRITTEN HYDROSTATIC TESTING PLAN TO THE OWNER'S
             REPRESENTATIVE AT LEAST 48 HOURS PRIOR TO STARTING THE TESTS.  TESTS
             ARE TO BE PERFORMED IN THE  PRESENCE OF THE OWNER'S REPRESENTATIVE.
1.5.      DO NOT CONDUCT TESTS UNTIL AT LEAST 5 DAYS AFTER PLACING CONCRETE OR
             2 DAYS IF HIGH EARLY STRENGTH CONCRETE IS USED FOR THRUST BLOCKS.
1.6.      OPEN ALL VALVES NECESSARY TO TEST SECTION OF PIPE.
1.7.      TEST PIPELINE IN SECTIONS NOT TO EXCEED 500 M IN LENGTH UNLESS
             OTHERWISE AUTHORIZED BY OWNER'S REPRESENTATIVE.
1.8.      EXPEL AIR FROM MAIN BY SLOWLY FILLING MAIN WITH POTABLE WATER.
             INSTALL CORPORATION STOPS AT HIGH POINTS IN MAIN WHERE NO
             AIR-VACUUM RELEASE VALVES ARE INSTALLED.  REMOVE STOPS AFTER
             SATISFACTORY COMPLETION OF TEST AND SEAL HOLES WITH PLUGS. TO
             COMPENSATE FOR INITIAL PIPE STRETCH AND TO EXPEL ALL ENTRAPPED AIR,
             THE PIPE SHALL BE PRESSURIZED UNTIL PRESSURE IS MAINTAINED BEFORE THE
             TEST PERIOD IS STARTED
1.9.     FILL CONCRETE PIPE AT LEAST 24 HOURS BEFORE TESTING TO ALLOW WATER
             ABSORPTION BY PIPE MATERIAL.
1.10.    THOROUGHLY EXAMINE EXPOSED PARTS AND CORRECT FOR LEAKAGE AS
             NECESSARY.
1.11.    FOR PVC PIPES, APPLY HYDROSTATIC TEST PRESSURE OF 1035 KPA OR 1.5 TIMES
              THE NORMAL OPERATING PRESSURE, WHICHEVER IS GREATER, BASED ON
              ELEVATION OF LOWEST POINT IN THE MAIN AND CORRECTED TO ELEVATION
              OF TEST GAUGE, FOR A PERIOD OF 2 HOURS.  TEST PRESSURE NOT TO EXCEED
              THE PRESSURE RATING OF THE PIPE OR FITTINGS.
1.12.     DEFINE LEAKAGE AS AMOUNT OF WATER SUPPLIED IN ORDER TO MAINTAIN
              TEST PRESSURE FOR 2 HOUR FOR JOINTED PIPES AND 4 HOURS FOR
              POLYETHYLENE PIPE.
1.13.     AFTER THE TEST PERIOD, A MEASURED AMOUNT OF "MAKE_UP" WATER SHALL
              BE ADDED TO RETURN THE PIPE TO THE TEST PRESSURE. THE AMOUNT OF
              "MAKE_UP" WATER SHALL NOT EXCEED THE ALLOWANCE GIVEN IN THE
              FOLLOWING TABLE.
1.14. FOR PVC PIPES, DO NOT EXCEED ALLOWABLE LEAKAGE AS DEFINED IN AWWA
             C605 USING THE FOLLOWING FORMULA FOR DUCTILE IRON PIPE AND THE
             VALVES.

Q =  L*D* (P 0.5)  WHERE
795,000 Q = (MAXIMUM ALLOWABLE LEAKAGE IN LITRES PER HOUR)

L = LENGTH OF PIPE SECTION BEING TESTED (M)
D = NOMINAL PIPE DIAMETER (MM)
P = TEST PRESSURE (KPA)
NOTE:1.0 PSI = 6.89 KPA

1.15.     STEEL PIPELINES SHALL BE PRESSURE AND LEAKAGE TESTED IN ACCORDANCE
              WITH AWWA M11 AND THE MANUFACTURERS RECOMMENDATIONS, UNLESS
              OTHERWISE SPECIFIED.
1.16. FOR FUSED POLYETHYLENE PIPE THE HYDROSTATIC TEST CONSISTS OF TWO
              STEPS: THE INITIAL EXPANSION PHASE AND THE TEST PERIOD.  THE MAIN
              SHALL INITIALLY BE PRESSURED UP TO 1.5 TIMES THE STANDARD PRESSURE
             RATING OF THE PIPE WITH PRESSURE MEASURED AT THE LOWEST ELEVATION IN
              THE SECTION BEING TESTED. WATER SHALL BE ADDED EACH HOUR DURING
              THIS PERIOD TO MAINTAIN THE PRESSURE, THEREBY COMPENSATING FOR THE
              EXPANSION OF THE PIPE.  THE INITIAL EXPANSION PERIOD SHALL BE NO LESS
             THAN 3 HOURS.  AT THE END OF THE THREE HOUR INITIAL PERIOD, THERE
             SHOULD BE A NOTICEABLE DROP IN THE AMOUNT OF MAKE-UP WATER
             REQUIRED.  FOLLOWING THE EXPANSION PERIOD, A 1 TO 3 HOUR
             TEST PERIOD WILL COMMENCE.  THE PIPE SHALL BE PRESSURED UP TO THE TEST
             PRESSURE AND AT THE END OF THE TEST PERIOD, THE VOLUME OF MAKE-UP
             WATER MEASURED.  THE AMOUNT OF MAKE-UP WATER SHOULD NOT EXCEED
             THE VOLUME IN THE FOLLOWING TABLE:
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                    TABLE NO. 2 MAXIMUM MAKE-UP WATER ALLOWANCE FOR EXPANSION
                     UNDER TEST PRESSURE AT 73.4F (23.0C) PER 100 FT (30.5 METRES) OF PIPE

         FOR TEST TEMPERATURES OTHER THAN 23 DEGREES C., THE FOLLOWING
         CORRECTION FACTOR SHOULD BE MULTIPLIED BY THE EXPANSION ALLOWANCE
         VOLUME:

             TEST TEMPERATURE IS THE AVERAGE BETWEEN THE AMBIENT AIR
             TEMPERATURE AND THE TEST TEMPERATURE OF THE WATER INTRODUCED
             INTO THE MAIN.

SWABBING

1. DISASSEMBLE PIPING AT LAUNCH SITE AND RECEIVING SITE, OR TEMPORARILY
           MODIFY PIPING AS REQUIRED IN ORDER TO FACILITATE LAUNCHING AND RETRIEVAL
           OF THE SWABS.
2. INSERT SWAB AND CONNECT PUMPING EQUIPMENT TO THE LAUNCH POINT. FORCE
           THE SWAB THROUGH THE SYSTEM WITH WATER PRESSURE UNTIL IT EMERGES FROM
           THE RECEIVING POINT.
3. MONITOR PRESSURE CAREFULLY. DO NOT EXCEED SAFE OPERATING PRESSURE FOR
           THE WATER LINE.
4. PROTECT AGAINST EROSION AT THE SITE OF THE RECEIVING POINT. SUBMIT PLAN TO
           OWNER'S REPRESENTATIVE WELL IN ADVANCE OF SWABBING OPERATIONS.
5. DISPOSE OF WASTE AT AN APPROVED LANDFILL LOCATION.
6. REASSEMBLE HYDRANTS, AND/OR REMOVE PIPING MODIFICATIONS AS REQUIRED
           AFTER COMPLETION OF SWABBING. ALL DISASSEMBLY AND REASSEMBLY OF
           HYDRANTS IS TO BE DONE BY QUALIFIED PERSONNEL ONLY AND UNDER
           SUPERVISION OF THE OWNER'S REPRESENTATIVE. ALL REASSEMBLY MUST BE IN
           ACCORDANCE WITH THE HYDRANT MANUFACTURER'S SPECIFICATIONS.
7. ONCE SWABBING OF THE WORK HAS BEEN COMPLETED, FLUSH AND DISINFECT.

GRASS SEEDING

1. PRODUCTS
1.1.    11 KG/HA MEADOW BROME GRASS

   1.4 KG/HA ALFALFA
   36 KG/HA OATS COVER CROP
   28 KG/HA 11-51-0 FERTILIZER     

1.2.   APPLY SEED MIXTURE TO MEET THE FOLLOWING APPLICATION RATES:
  .1    BROADCAST APPLICATION RATE 34 KG/HA.

1.3.   PROVIDE SEED AND SEED MIXTURE THAT ARE FREE OF ALL PROHIBITED NOXIOUS
                   WEED SEEDS.

1.4.   PROVIDE CANADA NO. 1 GRADE SEED IN ACCORDANCE WITH THE GOVERNMENT
                  OF CANADA SEEDS ACT AND SEEDS REGULATIONS. DO NOT PROVIDE SEEDS
                  WHICH ARE WET, MOULDY, OR OTHERWISE DAMAGED.

1.5.  PROVIDE FERTILIZER IN ACCORDANCE WITH GOVERNMENT OF CANADA
                  FERTILIZER ACT  AND FERTILIZERS REGULATIONS. FERTILIZER IS TO BE
                  COMPATIBLE WITH THE SEED MIXTURE AND THE SOIL CONDITIONS.

NOMINAL PIPE SIZE
ALLOWABLE MAKEUP

VOLUME (1hr TEST)
ALLOWABLE MAKEUP

VOLUME (2hr TEST)
ALLOWABLE MAKEUP

VOLUME (3hr TEST)

M (mm) (U.S. gal) (litres) (U.S. gal) (litres) (U.S. gal) (litres)

3 75 0.10 0.38 0.15 0.57 0.25 0.95

4 100 0.13 0.49 0.25 0.95 0.40 1.50

6 150 0.30 1.10 0.60 2.30 0.90 3.40

8 22 0.50 1.90 1.00 3.80 1.50 5.70

10 250 0.70 2.70 1.3 4.90 2.10 8.00

11 280 1.00 3.80 2.00 7.60 3.00 11.40

12 300 1.10 4.20 2.30 8.70 3.40 12.90

14 350 1.40 5.30 2.70 10.20 4.20 15.90

16 400 1.70 6.40 3.30 12.50 5.00 18.90

18 450 2.20 8.30 4.30 16.30 6.50 24.60

20 500 2.70 10.20 5.50 20.80 8.00 30.30

TEMPERATURE CORRECTION
FACTOR

23 1.00

21 0.87

18 0.75

16 0.66

10 0.58

5 0.42

0 0.30

CARE OF WATER

1.     GENERAL
        1.1       REGULATORY REQUIREMENTS

              .1 COMPLY WITH THE CONDITIONS OF THE PERMITS FOR THE PROJECT
                                 OBTAINED BY THE OWNER.

              .2 MAKE ARRANGEMENTS WITH THE OWNER, LANDOWNERS, OR
                                 OTHER AGENCIES THAT MAY BE AFFECTED BY DISPOSAL OF WATER,
                                 SNOW, OR ICE.  OBTAIN ANY PERMITS REQUIRED IN ADDITION TO
                                 THOSE OBTAINED BY THE OWNER.
       1.2       SITE CONDITIONS

              .1        PROJECT AREA IS IN MELFORT, SASKATCHEWAN.
              .2 THE SITE IS LOCATED WHERE GROUNDWATER IS PRESENT AND

                                 SEEPAGE INTO EXCAVATIONS AND AREAS OF FILL PLACEMENT MAY
                                 OCCUR DURING CONSTRUCTION.

2.     PRODUCTS
        2.1       EQUIPMENT AND MATERIALS

              .1 PROVIDE ALL PUMPS, HOSES AND RELATED EQUIPMENT AND POWER
                                 SOURCES REQUIRED FOR CARE OF WATER.

              .2 MAINTAIN PUMPS IN GOOD OPERATING CONDITION AT ALL TIMES.

                                 HAVE AT THE SITE AT ALL TIMES, AT LEAST ONE STANDBY PUMP FOR
                                 EACH CATEGORY OF PUMP REQUIRED FOR CARE OF WATER.

              .3 INSTALL A REPLACEMENT PUMP OR PUMPS OF EQUAL CAPACITY
                                 BEFORE REMOVING A PUMP OR PUMPS FOR MAINTENANCE.
        2.2       DESIGN OF CARE OF WATER PROVISIONS

              .1 INCLUDE PROVISIONS FOR HANDLING GROUNDWATER, RAINSTORM
                                 RUNOFF, SNOW, SNOWMELT, AND ICE THAT MAY ENTER THE WORK
                                 AREAS IN THE DESIGN OF THE CARE OF WATER MEASURES.

              .2 DESIGN DEWATERING SYSTEMS THAT ARE CAPABLE OF LOWERING
                                 AND MAINTAINING THE GROUNDWATER LEVEL TO PERMIT
                                 CONSTRUCTION OF THE WORK TO BE CONDUCTED IN THE DRY, AND
                                 ON A STABLE FOUNDATION, WITH NO LOSS OF FOUNDATION
                                 MATERIALS OR MATERIALS FROM EXCAVATED SURFACES.

              .3 DESIGN PROTECTIVE WORKS, INCLUDING ENCLOSURES, INSULATION,
                                 AND HEATING SYSTEMS, TO ENSURE THAT DEWATERING MEASURES
                                OPERATE CONTINUOUSLY AND DO NOT BECOME FROZEN DURING
                                COLD WEATHER.
        2.3       SUBMITTALS

              .1 PROVIDE THE FOLLOWING SUBMITTALS.
              .2 A CARE OF WATER PLAN, INCLUDING SITE SPECIFIC DRAWINGS,

                                 OUTLINING THE CARE OF WATER PROVISIONS DESIGNED AS
                                 SPECIFIED IN CLAUSE 1.3 AT LEAST 14 DAYS PRIOR TO COMMENCING
                                 WORK AT THE JOBSITE.

             .3 A COPY OF EACH PERMIT OBTAINED (IN ADDITION TO THOSE
                                 OBTAINED BY THE ENGINEER) UPON THE ENGINEER'S REQUEST.

            .4 A COFFERDAM PLAN FOR THE INSTALLATION AND REMOVAL OF THE
                                 COFFERDAMS REQUIRED FOR THE CONSTRUCTION OF THE WORKS.
3.     EXECUTION
        3.1       GENERAL

              .1 DESIGN, CONSTRUCT AND MAINTAIN TEMPORARY WORK,
                                 CONSTRUCT RELATED PERMANENT WORK, AS REQUIRED FOR CARE
                                OF WATER, INCLUDING ALL NECESSARY COFFERDAMS, CHANNELS,
                                FLUMES, DRAINS, SANDPOINTS, WELLS AND SUMPS AND OTHER
                                TEMPORARY DIVERSION AND PROTECTIVE WORKS AND FURNISH ALL
                                MATERIALS REQUIRED THEREFOR.  FURNISH, INSTALL, MAINTAIN AND
                                OPERATE ALL NECESSARY PUMPING AND OTHER EQUIPMENT, FOR
                                DEWATERING THE VARIOUS PARTS OF THE WORK AND FOR
                                MAINTAINING THE FOUNDATION AND OTHER PARTS OF THE WORK
                                FREE OF WATER, ICE AND SNOW FROM WHATEVER SOURCE.

              .2       MAINTAIN ALL SUMPS, TRENCHES AND DISCHARGE LINES TO ENSURE
                                PROPER CONTAINMENT AND FREE FLOW OF WATER TO AND FROM
                                THE PUMPS AND OTHER DIVERSION AND PROTECTIVE WORKS AT ALL
                                TIMES.

              .3 OBTAIN PERMITS, IN ADDITION TO THOSE OBTAINED BY THE
                                 OWNER.

              .4 REPAIR DAMAGE TO ANY PART OF THE WORK CAUSED BY WATER OR
                                 FAILURE OF PROTECTIVE WORKS AT NO EXTRA COST TO THE OWNER.

              .5 BE RESPONSIBLE FOR ADDITIONAL EXCAVATION AND SUBSEQUENT
                                 BACKFILL MADE NECESSARY BY WATER, SNOW, OR ICE.

              .6 ENSURE PROCEDURES FOR “CARE OF WATER” DO NOT CAUSE
                                 POLLUTION IN THE AREA.  LOCATE AND CONTROL DISCHARGES OF
                                 WATER TO AVOID CAUSING DAMAGE TO PROPERTY, POLLUTION OF
                                 WATER COURSES, NUISANCE ON ROADS, OR INJURY TO THE PUBLIC
                                OR WILDLIFE.

              .7 REMOVE OR LEVEL ALL COFFERDAMS, DRAINAGE DITCHES OR OTHER
                                TEMPORARY WORK AFTER HAVING SERVED ITS PURPOSE SO AS NOT
                                TO INTERFERE IN ANY WAY WITH THE OPERATION OF EXISTING
                                DRAINAGE SYSTEMS.

             .8        MAKE PROVISIONS FOR HANDLING RESIDUAL WATER, STORM
                                RUNOFF AND SNOWMELT THAT MAY ENTER THE EXCAVATIONS FROM
                                TIME TO TIME.
                     .9 MAKE ARRANGEMENTS WITH THE MINISTER, LANDOWNERS AND
                                AGENCIES WHICH MAY BE AFFECTED BY DISPOSAL OF WATER SNOW
                                AND ICE.
  3.2       ENVIRONMENTAL PROTECTION

           .1          DO NOT USE CARE OF WATER MEASURES THAT CAUSE
                                 POLLUTION.

           .2         PROVIDE AND MAINTAIN SEDIMENTATION PONDS TO REDUCE THE
                                 LEVEL OF SUSPENDED SOLIDS TO WITHIN ACCEPTABLE LIMITS.
                                 DISPOSE OF SEDIMENTS IN WASTE DISPOSAL AREAS.

              .3 DO NOT CAUSE DAMAGE TO PROPERTY OR NUISANCE ON ROADS, OR
                                 INJURY TO THE PUBLIC OR TO WILDLIFE DUE TO DISCHARGE OF
                                 WATER FROM THE CARE OF WATER MEASURES.

              .4 DURING DEWATERING OR OTHER CARE OF WATER OPERATIONS, DO

   1.17.     FOR POLYETHYLENE PIPE, UNDER NO CIRCUMSTANCES SHOULD THE TOTAL
                  TIME A
   1.18.     TIMES THE PRESSURE RATING EXCEED EIGHT (8) HOURS. IF THE TEST IS NOT
                  COMPLETE WITHIN THE TIME PERIOD FOR WHATEVER REASON, THE TEST
                  SECTION SHOULD BE PERMITTED TO "RELAX" FOR AN ADDITIONAL EIGHT
                  HOUR PERIOD PRIOR TO STARTING THE NEXT TEST SEQUENCE.
   1.19.      AFTER TESTING, LOCATE AND REPAIR DEFECTS IF LEAKAGE IS GREATER THAN
                  AMOUNT SPECIFIED.
   1.20.      REMOVE JOINTS, FITTINGS AND APPURTENANCES FOUND DEFECTIVE AND
                  REPLACE WITH NEW SOUND MATERIAL AND MAKE WATERTIGHT.
   1.21.      REPEAT HYDROSTATIC TEST UNTIL ALL DEFECTS HAVE BEEN CORRECTED.
   1.22.      REPEAT TEST UNTIL LEAKAGE IS WITHIN SPECIFIED ALLOWANCE FOR FULL
                  LENGTH OF WATERMAIN.
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                                 NOT ALLOW WATER TO ENTER OR RETURN TO A WATERCOURSE
                                 UNLESS THE WATER ENTERING OR RETURNING IS OF EQUAL OR
                                 BETTER QUALITY THAN THE WATER IN THE WATERCOURSE.

              .5 TEST WATER QUALITY IN THE WATERCOURSE TO ESTABLISH ITS
                                 QUALITY WITHIN 21 DAYS AFTER COMMENCEMENT OF THE
                                CONTRACT. CARRY OUT FREQUENT WATER QUALITY TESTING DURING
                                DEWATERING OR OTHER CARE OF WATER OPERATIONS TO COMPARE
                                THE WATER QUALITY. TAKE NECESSARY MEASURES TO MODIFY THE
                                WATER TO EQUAL OR BETTER QUALITY PRIOR TO ALLOWING IT TO
                                ENTER OR RETURN TO THE WATERCOURSE.

             .6       PROVIDE AND MAINTAIN SEDIMENT PONDS OR OTHER MEANS TO
                               MODIFY THE WATER QUALITY PRIOR TO ALLOWING IT TO ENTER OR
                               RETURN INTO THE WATERCOURSE OR CANAL.  DISPOSE OF SEDIMENTS
                               IN WASTE DISPOSAL AREAS.

BUILDING AND STRUCTURE EXCAVATING

1.     GENERAL
        1.1      INTENT

           .1 READ THIS SECTION IN CONJUNCTION WITH OTHER SECTIONS FOR
                         LOCATION, USE AND PLACEMENT OF BUILDING AND STRUCTURE
                         EXCAVATION SPECIFIED HEREIN.

        1.2      SECTION INCLUDES
                   .1         THIS SECTION INCLUDES REQUIREMENTS FOR EXCAVATING FOR
                                 BUILDINGS AND STRUCTURES INSIDE PERIMETER OF EACH BUILDING
                                 OR STRUCTURE, AND WITHIN A NOMINAL DISTANCE OUTSIDE
                                 PERIMETER OF EACH BUILDING OR STRUCTURE, AS REQUIRED FOR
                                 FOUNDATION AND OTHER SUBSTRUCTURE CONSTRUCTION.
2.     PRODUCTS

1.1  NOT APPLICABLE.
3.     EXECUTION
        3.1      EXCAVATION

           .1 EXCAVATE TO ELEVATIONS AND DIMENSIONS INDICATED ON
                         DRAWINGS WITHIN A TOLERANCE OF ±25 MM, AND EXTENDING A
                         SUFFICIENT DISTANCE FROM FOOTINGS AND FOUNDATION WALLS
                         TO PERMIT PLACING AND REMOVAL OF CONCRETE FORMWORK,
                         INSTALLATION OF SERVICES, OTHER REQUIRED CONSTRUCTION, AND
                         FOR INSPECTION.
           .2 IN EXCAVATING FOR FOOTINGS AND FOUNDATIONS, TAKE CARE NOT
                        TO DISTURB BOTTOM OF EXCAVATION.  EXCAVATE BY HAND TO
                        FINAL GRADE JUST BEFORE CONCRETE REINFORCEMENT IS PLACED.
           .3 PROTECT BOTTOM OF EXCAVATIONS AND SOIL AROUND AND
                        BENEATH FOOTINGS FROM FROST.

       3.2      EXISTING RESEVOIR SLAB EXCAVATION
           .1 EXCAVATE EXISTING MATERIAL FROM SLAB AS NEEDED FOR
                         BUILDING CONSTRUCTION.
           .2 MAXIMUM ALLOWABLE VEHICLE SIZES ON SLAB:

                 -     2 AXLE GVW 7,250 KG (5,000 KG MAX AXLE LOAD)
           .3 NO PILE OF MATERIAL SHALL EXCEED 1000MM IN HEIGHT NOR
                         EXCEED A TOTAL MASS OF 8,000KG.
           .4 VEHICLES SHALL NOT OPERATE WITHIN 7000MM OF EACH OTHER.
           .5 PRESSURE WASH EXPOSED SLAB TO REMOVE ALL DEBRIS. REMOVE
                        WATER. SHOT BLAST TOTAL AREA TO A 6MM SURFACE PROFILE

TRENCH EXCAVATING AND BACKFILLING

1.     GENERAL
        1.1      DETAIL DRAWINGS

   2319.01 TYPICAL TRENCH BEDDING AND TRENCH BACKFILL REQUIREMENTS
        1.2      SECTION INCLUDES:

           .1 THIS SECTION INCLUDES REQUIREMENTS FOR EXCAVATING,
                         BACKFILLING, AND COMPACTING TRENCHES REQUIRED FOR
                         INSTALLATION OF UNDERGROUND SERVICES, OCCURRING WITHIN
                         AND OUTSIDE PERIMETER OF BUILDINGS OR STRUCTURES AND
                         WITHIN AND OUTSIDE TOWN LIMITS.  UNDERGROUND SERVICES
                         MAY INCLUDE PIPES, DUCTS, DUCTBANKS, CONDUITS, CABLE AND
                         WIRE.

        1.3      COORDINATION
           .1 COORDINATE WORK SPECIFIED IN THIS SECTION WITH OTHER
                         RELATED WORK SPECIFIED IN OTHER SECTIONS.

2.     PRODUCTS
         2.1      FILL  MATERIALS

           .1 REFER TO SECTION 02265 FOR GRANULAR MATERIAL PRODUCT
                         SPECIFICATIONS.

3.     EXECUTION
        3.1      EXCAVATION

           .1 EXCAVATE TRENCHES TO THE LINES, GRADES AND ELEVATIONS
                         SHOWN ON THE CONTRACT DOCUMENTS.  FOR PIPE TRENCHES,
                         COMPLY WITH PIPE TRENCH WIDTH SCHEDULE.
           .2 GRADE AND SHAPE PIPE TRENCH TO GIVE UNIFORM AND EVEN
                         BEARING FOR EACH LENGTH OF PIPE.  DIG BELL HOLES AT EACH JOINT
                         AS REQUIRED.

       3.2      PLACEMENT AND COMPACTION OF FILL MATERIAL
           .1 BACKFILL TRENCHES USING FILL MATERIALS AS SPECIFIED IN
                         BACKFILLING SCHEDULE.
           .2 PLACE FILL MATERIALS IN LAYERS NOT EXCEEDING LOOSE THICKNESS
                         SPECIFIED IN BACKFILLING SCHEDULE.
           .3 UNIFORMLY COMPACT EACH LAYER OF FILL TO MINIMUM
                         PERCENTAGES OF STANDARD PROCTOR DENSITY SPECIFIED IN
                         BACKFILLING SCHEDULE.

       3.3      UTILITY CROSSINGS
           .1 INSTALL CROSSINGS TO THE LINES, GRADES AND ELEVATIONS
                        SHOWN ON THE CONTRACT DOCUMENTS.
           .2 COMPLY WITH REQUIREMENTS OF CROSSING PERMIT ISSUED BY
                         UTILITY COMPANY.

       3.4      PIPE TRENCH WIDTH
           .1 EXCEPT AS OTHERWISE SPECIFIED, MINIMUM AND MAXIMUM
                         TRENCH WIDTHS, UP TO A POINT 300 MM ABOVE TOP OF PIPE,
                         SHALL BE AS SPECIFIED IN PIPE TRENCH WIDTH SCHEDULE.
           .2 MAXIMUM TRENCH WIDTHS INDICATED IN PIPE TRENCH WIDTH
                         SCHEDULE EXCLUDE AN ALLOWANCE FOR SHORING.
           .3 TRENCH WIDTH AT ANY POINT SHALL NOT BE LESS THAN TRENCH
                         WIDTH AT ANY DEPTH BELOW SUCH POINT.

3.5.   PIPE TRENCH WIDTH SCHEDULE

NO. OF PIPES MINIMUM
TRENCH WIDTH

MAXIMUM
TRENCH WIDTH

SINGLE PIPE,
850mm DIAMETER

OR LESS

       300mm GREATER
THAN EXTERNAL
PIPE DIAMETER

450mm GREATER THAN
EXTERNAL PIPE DIAMETER
OR 750mm TOTAL TRENCH

WIDTH, WHICHEVER IS
GREATER

SINGLE PIPE,
GREATER THAN

850mm DIAMETER

       300mm GREATER
THAN EXTERNAL
PIPE DIAMETER

600mm GREATER THAN
EXTERNAL PIPE DIAMETER

MULTIPLE PIPE SIDE
BY SIDE

 300mm GREATER THAN
EXTERNAL HORIZONTAL

DIMENSION ACROSS OUTER
EDGES OF PIPE

600mm GREATER THAN
HORIZONTAL DIMENSION

ACROSS OUTER EDGES
OF PIPES.

   ALL PIPE SHALL BE INSTALLED WITH TYPE 2 BACKFILL WITH THE EXCEPTION OF
   WASTE FILL AND LANDSCAPE AREAS

3.6. BACKFILLING AND FILLING SCHEDULE

LOCATION FILL
MATERIAL

MAX. LIFT
THICKNESS

MINIMUM
COMPACTION

MOISTURE
CONTENT

PIPE ZONE
(TO 300mm
ABOVE PIPE

TYPE 2)

INTERMEDIATE
PIPE ZONE

TYPE 2

FINAL PIPE ZONE
(1000mm BELOW

SUBGRADE)
TYPE 2

ZONE 4
MATERIAL

150mm 95% -1% TO +2%

SUITABLE NATIVE
MATERIAL

300mm 95% -1% TO +2%

SUITABLE SITE
MATERIAL

150mm 98% -1% TO +2%

        3.7.       BACKFILLING SCHEDULE - STAINLESS STEEL PIPE

LOCATION FILL
MATERIAL

MAX. LIFT
THICKNESS

MIN. LIFT
THICKNESS

MOISTURE
CONTENT

PIPE ZONE- PIPE
BEDDING

ZONE 1
GRADED SAND

150mm 95% ±2%

PIPE ZONE-
HAUNCHING

ZONE 1
GRADED SAND

150mm 100% ±2%

PIPE ZONE- INITIAL
BACKFILL

ZONE 1
GRADED SAND

150mm 100% ±2%

INTERMEDIATE
ZONE

SUITABLE NATIVE
MATERIAL

300mm 95% ±2%

FINAL ZONE- TO
1.0m BELOW

GRADE

SUITABLE NATIVE
MATERIAL

300mm 98% ±2%

            ALL STRUCTURES SUCH AS VALVES, FITTINGS, HYDRANTS, PRECAST STRUCTURES
            AND AIR RELEASE VALVES SHALL BE BACKFILLED ACCORDING TO SECTION 02318
            ITEM 3.3

RESTORATION OF SITEWORK

1.     GENERAL
        1.1      INTENT

           .1     READ THIS SECTION IN CONJUNCTION WITH OTHER SECTIONS FOR
                    LOCATION, USE AND PLACEMENT OF RESTORATION OF SITEWORK
                    SPECIFIED HEREIN.

        1.2      DETAILED DRAWINGS
           .1     NOT APPLICABLE.

2.     PRODUCTS
        2.1 NOT APPLICABLE.
3.     EXECUTION
        3.1      RESTORATION - GENERAL

           .1     RESTORE ALL EXISTING AREAS AND SITEWORK DAMAGED OR DISTURBED
                    DUE TO EARTHWORK OR OTHER WORK OF THIS CONTRACT, BACK TO
                    THEIR ORIGINAL CONDITION OR BETTER.

        3.2      LANDSCAPE WORK
           .1     PROTECT THE INTEGRITY OF THE EXISTING LANDSCAPE FEATURES BY
                    IMPLEMENTING CONSTRUCTION PROCEDURES THAT WILL MINIMIZE
                    DAMAGES.
           .2     RESTORE ALL LANDSCAPE FEATURES DAMAGED OR DISTURBED BY THE

                     WORK, BACK TO THEIR ORIGINAL CONDITION OR BETTER. ALL COSTS
                     ASSOCIATED WITH THIS WORK SHALL BE BORNE BY THE CONTRACTOR.
            .3     MAINTAIN ALL TRESS WITHIN THE WORK SITE.
            .4     MINIMIZE DAMAGE TO TREES, PLANTS AND SHRUBS DURING THE COURSE
                     OF CONSTRUCTION.
            .5     ATTEND TO DAMAGED TREES, PLANTS OR SHRUBS BY QUALIFIED
                    PERSONNEL.
            .6     ALL GRASSED AREAS STRIPPED SHALL BE RESTORED WITH TOPSOIL AND
                    DRYLAND SEED MIXTURE.
            .7     TOPSOIL AND SOD RECONSTRUCTION LIMITS WILL BE LAID OUT BY THE
                     OWNERS REPRESENTATIVE WHEN ROUGH GRADING HAS BEEN
                     COMPLETED.
            .8     ALL LANDSCAPE WORK SHALL BE COMPLETED TO THE SATISFACTION TO
                    THE OWNER.

         3.3     CONCRETE STRUCTURE WORK
            .1     PROTECT THE INTEGRITY OF EXISTING CONCRETE STRUCTURES. THIS
                    INCLUDES UTILIZING SUITABLY SIZED EQUIPMENT AND IMPLEMENTING
                    CONSTRUCTION PROCEDURES THAT WILL MINIMIZE CONCRETE DAMAGE
            .2     REPLACE ANY CONCRETE STRUCTURES DAMAGED OR DISTURBED,
                    OUTSIDE OF THE CONSTRUCTION LIMITS. ALL COSTS ASSOCIATED WITH
                    THIS WORK SHALL BE BORNE BY THE CONTRACTOR.

         3.4      GRAVEL WORK
            .1     RESTORE ANY GRAVEL DAMAGED OR DISTURBED OUTSIDE OF THE
                     CONSTRUCTION LIMITS, BACK TO THEIR ORIGINAL CONDITION OR BETTER.
                     ALL COSTS ASSOCIATED WITH THIS WORK SHALL BE BORNE BY THE
                     CONTRACTOR.
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LOCATION FILL
MATERIAL

MAX. LIFT
THICKNESS

MIN. LIFT
THICKNESS

MOISTURE
CONTENT

3.3.    BACKFILLING AND FILLING SCHEDULE

UNDER EXTERIOR
SLABS-ON-GRADE

SUITABLE NATIVE
MATERIAL

150mm 98% WITHIN ±2% OF
OPTIMUM
MOISTURE
CONTENT

AGAINST EXTERIOR
SIDE OF

FOUNDATION AND
UNDER

LANDSCAPED
AREAS

SUITABLE NATIVE
MATERIAL

150mm 95% WITHIN ±2% OF
OPTIMUM
MOISTURE
CONTENT

AGAINST EXTERIOR
SIDE OF

FOUNDATION AND
UNDER GRAVELED,

CONCRETE OR
PAVED AREAS

SUITABLE NATIVE
MATERIAL

150mm 98% WITHIN ±2% OF
OPTIMUM
MOISTURE
CONTENT

LANDSCAPED
AREAS

SUITABLE NATIVE
MATERIAL

150mm 95% WITHIN ±2% OF
OPTIMUM
MOISTURE
CONTENT

GRANULAR MATERIALS

1. GENERAL
        1.1      INTENT

              .1 READ THIS SECTION IN CONJUNCTION WITH OTHER SECTIONS FOR
                                 LOCATION, USE, AND PLACEMENT OF GRANULAR MATERIALS
                                 SPECIFIED HEREIN.

              .2 THIS SECTION IS INTENDED TO BE USED AS A REFERENCE SECTION; IT
                                 IS NOT A "SECTION OF WORK". ALL MATERIALS SPECIFIED IN PART 2,
                                 PRODUCTS, MAY NOT NECESSARILY BE REQUIRED.
2.    PRODUCTS
       2.1      MATERIAL QUALITY

              .1 “GRAVEL” IN GENERAL MEANS A MIXTURE OF NATURAL GRAVEL,
                                  CRUSHED GRAVEL OR CRUSHED STONE, AND NATURAL OR CRUSHED
                                  SAND, MEETING THE GRADATION LIMITS SPECIFIED BELOW FOR EACH
                                  TYPE.

              .2 USE ONLY CLEAN, SOUND, HARD, DURABLE PARTICLES, FREE FROM
                                 SILT, CLAY, SOFT SHALE, FLAKY PARTICLES, TOPSOIL, ORGANIC
                                 MATTER AND OTHER DETRIMENTAL MATERIAL.

              .3 ENSURE GRANULAR MATERIALS ARE NOT GAP GRADED AND HAVE A
                                 SMOOTH GRADATION CURVE WITH NO EXCESS OR DEFICIENCY OF
                                 ANY PARTICULAR GRAIN SIZE WITHIN THE REQUIRED RANGE.

              .4 WHERE BLENDING IS REQUIRED, THOROUGHLY MIX THE GRANULAR
                                 MATERIALS IN SUCH A MANNER THAT A HOMOGENEOUS MATERIAL
                                 OF THE SPECIFIED GRADATION IS ACHIEVED PRIOR TO PLACING OF
                                 THE MATERIAL INTO THE WORK OR STOCKPILES.

              .5 “CRUSHED GRAVEL”  MEANS ANGULAR SHAPED PARTICLES OF
                         CRUSHED GRAVEL OR STONE, WASHED, MEETING THE GRADATION
                         LIMITS SPECIFIED.  ENSURE MINIMUM OF 50% BY WEIGHT, OF
                         MATERIAL RETAINED ON 5 MM SIEVE HAS AT LEAST ONE FACE
                         RESULTING FROM FRACTURE.
              .6 RIPRAP AND BEDDING MATERIALS MEANS CLEAN, SOUND, HARD

.2     GRANULAR MATERIALS TO MEET GRADATION LIMITS SPECIFIED BELOW FOR

         EACH TYPE:

3.     EXECUTION
        3.1        GENERAL
                      .1        DRAIN, CLEAN AND MAINTAIN FOUNDATION AND SUBGRADES FREE
                                 FROM DEBRIS, SNOW, ICE, WATER, TOPSOIL OR ANY LOOSE
                                 OBJECTIONABLE MATERIAL.  DO NOT PROCEED WITH GRANULAR

BASE AGGREGATE AND BASE MIX

SIEVE DESIGNATION
PERCENT BY

WEIGHT PASSING

31.5mm
18.0mm
12.5mm
5.0mm
2.0mm

PLASTICITY INDEX

TYPE 33

900um
400um
160um
71um

100.0
75.0-100.0
50.0-75.0
32.0-52.0
20.0-35.0
15.0-25.0
8.0-15.0
6.0-11.0

0-6.0

FRACTURED FACE % 50.0 MAXIMUM

LIGHTWEIGHT PIECES % 5.0 MAXIMUM

ALL OTHER DELETERIOUS
MATERIAL %

2.0 MAXIMUM

SUB-BASE COURSE

SIEVE DESIGNATION
PERCENT BY

WEIGHT PASSING

50.0mm
2.0mm
400um
160um
71um

TYPE 8

0-90.0
0-60.0
0-25.0
0-15.0

100.0

0-6.0PLASTICITY INDEX

BUILDING AND STRUCTURE BACKFILLING

1.     GENERAL
        1.1      INTENT

           .1 READ THIS SECTION IN CONJUNCTION WITH OTHER SECTIONS FOR THE
                         LOCATION, USE AND PLACEMENT OF BUILDING AND STRUCTURE
                         BACKFILLING SPECIFIED HEREIN.

        1.2      SECTION INCLUDES
           .1 THIS SECTION INCLUDES REQUIREMENTS FOR:

                .1 BACKFILLING, FILLING, AND COMPACTION INSIDE PERIMETER OF
                            EACH BUILDING OR STRUCTURE AND OUTSIDE PERIMETER OF EACH
                            BUILDING OR STRUCTURE, ADJACENT TO FOUNDATIONS.
               .2 GRANULAR BASE CONSTRUCTION, ABOVE SUBGRADE, FOR FLOOR
                            SLABS SUPPORTED ON GRADE, WITHIN PERIMETER OF BUILDING OR
                            STRUCTURE.

2.     PRODUCTS
        2.1      MATERIALS

           .1 REFER TO SECTION 02250 FOR MATERIAL PRODUCT SPECIFICATIONS.
3.     EXECUTION
        3.1      PLACEMENT AND COMPACTION OF FILL MATERIALS

           .1 BACKFILL EXCAVATIONS AND FILL TO REQUIRED SUBGRADE ELEVATIONS
                         USING FILL MATERIALS SPECIFIED IN BACKFILLING AND FILLING SCHEDULE.
           .2 PLACE FILL MATERIALS IN LAYERS NOT EXCEEDING LOOSE THICKNESS
                        SPECIFIED IN BACKFILLING AND FILLING SCHEDULE.
           .3 COMPACT EACH LAYER OF FILL TO THE MINIMUM PERCENTAGES OF
                         STANDARD PROCTOR DENSITY AND WITHIN MOISTURE CONTENT RANGE
                         SPECIFIED IN BACKFILLING AND FILLING SCHEDULE.
           .4 ENSURE THAT ADEQUATE PERMANENT OR TEMPORARY HORIZONTAL
                         BRACING IS IN PLACE PRIOR TO BACKFILLING AGAINST WALLS.
           .5 TAKE CARE TO PREVENT DAMAGE TO OR DISPLACEMENT OF
                         WATERPROOFING, INSULATION, WEEPING TILE INSTALLATION, PIPE,
                         CONDUIT AND OTHER WORK.

        3.2      GRANULAR BASE CONSTRUCTION UNDER SLABS
   .1         DIRECTLY UNDER FLOOR SLABS SUPPORTED ON GRADE, PROVIDE A
                MINIMUM OF 150 MM COMPACTED LAYER OF 20 M

                             DURABLE ROCK PARTICLES, FREE FROM SILT, CLAY, FLAKY PARTICLES,
                             ORGANIC MATTER AND FOREIGN SUBSTANCES. ENSURE THE RATIO OF
                             MAXIMUM DIMENSION TO MINIMUM DIMENSION OF INDIVIDUAL
                             STONES DOES NOT EXCEED 3.0.
   2.2  GRANULAR MATERIALS

          .1     GRANULAR MATERIALS TO MEET GRADATION LIMITS SPECIFIED BELOW
                     FOR EACH TYPE:

ZONE 1 - A WELL
GRADED SAND, TYPICALLY 
USED AS A FINE FILTER 
BENEATH STRUCTURES 
CONCRETE SLABS AND 

10mm
2mm
1mm
0.2mm
0.07mm

GRANULAR
MATERIAL TYPE

SIEVE SIZE % PASSING
BY WEIGHT

100
65-95
35-80
5-25
0-5

ZONE 4 - A WELL
GRADED GRAVEL
MATERIAL TYPICALLY 
USED AS A BEDDING
MATERIAL:

20mm
10mm
5mm
2mm

100
20-60
5-30
2-10

SMALL EMBANKMENT TOE
DRAINS:

ZONE 7 - WASH ROCK - 
TYPICALLY USED WHEN
SPECIFIED AS BEDDING
MATERIAL IN EXTREMELY
WET OR UNSTABLE

20mm
10mm
5mm
2mm

100
35-95
5-25
0-10

CONDITION:

                         MATERIAL, RIPRAP, GRAVEL ARMOUR PROTECTION OR ROAD GRAVEL
                         PLACEMENT UNTIL THE OWNER HAS INSPECTED AND APPROVED THE
                         FOUNDATIONS AND SUBGRADE AREAS.
              .2        PLACE GRANULAR MATERIALS, RIPRAP, GRAVEL ARMOUR PROTECTION
                         AND ROAD GRAVEL TO THE LINES, GRADES AND ELEVATIONS SPECIFIED IN
                         THE CONTRACT DOCUMENTS.
              .3        SUSPEND ALL GRANULAR MATERIAL, RIPRAP, GRAVEL ARMOUR
                         PROTECTION AND ROAD GRAVEL PLACEMENT AT ANY TIME WHEN
                         SATISFACTORY WORK CANNOT BE CONDUCTED DUE TO RAIN, FLOODS,
                         SNOW OR OTHER UNSATISFACTORY CONDITIONS.
              .4        SELECT TEMPORARY STOCKPILE SITES THAT MINIMIZE POTENTIAL FOR
                         CONTAMINATION WITH UNDERLYING SOILS.
              .5        STOCKPILE MATERIAL IN A MANNER THAT MINIMIZES SEGREGATION.

  3.2        PLACEMENT
      .1        GRANULAR BEDDING OR GRANULAR BACKFILL MATERIALS

         .1     PLACE COURSE FILTER, FINE FILTER AND PITRUN GRAVEL MATERIAL,
                 IN LAYERS NOT EXCEEDING 150 MM IN THICKNESS WHEN
                COMPACTED, TO THE LINES, GRADES AND ELEVATIONS SHOWN IN
                THE CONTRACT DOCUMENTS. COMPACT TO A MINIMUM DENSITY OF
                95% STANDARD PROCTOR DENSITY. COMPACT EACH LAYER BEFORE
                PLACING THE SUCCEEDING LAYER. MAINTAIN MOISTURE CONTENT AT
                APPROXIMATELY 80% OF MAXIMUM.
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   .3      PLACE GRAVEL TO THE TOP OF THE BANK, WHERE DESIGNATED IN THE
             CONTRACT DOCUMENTS.  WHERE GRAVEL ARMOUR IS DESIGNATED TO
             BE PLACED AT A LEVEL BELOW THE TOP OF THE BANK, PLACE ARMOUR
             TO A MAXIMUM OF 50 MM ABOVE THE DESIGN ELEVATIONS SHOWN IN
             THE CONTRACT DOCUMENTS.

           .2     RIPRAP AND BEDDING GRAVEL PLACEMENT
             .1     PLACE RIPRAP AND BEDDING GRAVEL TO THE THICKNESS AND
                     GRADES SHOWN ON THE CONTRACT DOCUMENTS TO A THICKNESS
                     NOT TO EXCEED 120% OF THE SPECIFIED THICKNESS AND HEIGHT.

       .2      IF ANY GRANULAR BEDDING MATERIAL IS TOO DRY TO ALLOW
                ADEQUATE COMPACTION, APPLY WATER INTO THE MATERIAL UNTIL
                UNIFORM DISTRIBUTION OF MOISTURE IS OBTAINED. CONTROL
                WATER APPLICATION ACCURATELY IN AMOUNTS SO THAT FREE
                WATER WILL NOT APPEAR ON SURFACE DURING OR SUBSEQUENT TO
                ROLLING OR TAMPING.
       .3      IF THE MATERIAL IS TOO WET, DRY AND SPREAD MATERIAL IN THIN
                LIFTS ON SUBGRADE AND PERMIT TO DRY UNTIL THE MOISTURE
                CONTENT IS REDUCED TO THE SPECIFIED MOISTURE CONTENT.
       .4      PROVIDE TAMPING WITH HAND OPERATED MECHANICAL TAMPERS
                SUCH AS VIBRATORY PLATE TAMPERS, JUMPING JACKS OR
                WALK-ALONG DOUBLE DRUM ROLLERS. DO NOT USE LARGE
                COMPACTION EQUIPMENT IN TAMPED BACKFILL ZONES.

        .2     RIPRAP
       .1      PLACE RIPRAP IN SUCH A MANNER TO ENSURE THAT THE COMPLETED
                RIPRAP IS STABLE, WITHOUT TENDENCY TO SLIDE, AND SUCH THAT
                THERE ARE NO LARGE UNFILLED SPACES WITHIN THE RIPRAP.  USE
                SMALL ROCKS TO FILL THE VOIDS BETWEEN THE LARGER ROCKS.  DO
                NOT DROP RIPRAP MORE THAN 1.5 M.  DO NOT END DUMP
                MATERIALS ON SLOPE AND PUSH INTO PLACE.
       .2      DO NOT MOVE ANY EQUIPMENT OVER THE RIPRAP THAT IS ALREADY
                IN PLACE.

      .3      GRAVEL ARMOUR SLOPE PROTECTION
      .1       PLACE GRAVEL ARMOUR SLOPE PROTECTION SO THAT THE FINISHED
                LINES OF ARMOUR ARE SMOOTH, REGULAR AND UNIFORM.
     .2        PLACE 200 mm MINIMUM THICKNESS OF ARMOUR, MEASURED
                PERPENDICULAR TO THE SLOPE, ON UNLINED SECTIONS.
     .3        PLACE 300 mm MINIMUM THICKNESS OF ARMOUR, MEASURED
                 PERPENDICULAR TO THE SLOPE, ON LINED SECTIONS.
     .4        PLACE GRAVEL ARMOUR SLOPE PROTECTION ON PVC MEMBRANE
                LINER BY MEANS OF OVERHEAD EQUIPMENT SUCH AS CLAMSHELLS,
                DRAGLINES, BACKHOES AND GRADALLS, OR OTHER MECHANICAL
                MEANS THAT WILL NOT RESULT IN DIRECT OR INDIRECT EQUIPMENT
                LOADING ON THE LINER.  DO NOT DROP ARMOUR MORE THAN 1 m.
                DO NOT END DUMP ARMOUR ON SLOPES AND PUSH INTO PLACE.
    .5         DO NOT PLACE GRAVEL ARMOUR SLOPE PROTECTION ON SUBGRADE
                OR PVC MEMBRANE LINER COVERED WITH SNOW OR ICE.  REMOVE
                SNOW OR ICE PRIOR TO PLACEMENT OF ARMOUR AT NO EXTRA COST
                TO THE OWNER.
    .6        DO NOT PLACE CONTAMINATED MATERIAL. OBTAIN EVEN
                DISTRIBUTION OF VARIOUS SIZES OF PARTICLES THROUGHOUT THE
               MASS BY SELECTIVE LOADING AT THE PIT OR STOCKPILES BY
               CONTROLLED DUMPING OF SUCCESSIVE LOADS DURING PLACEMENT
               OF BY ANY OTHER METHODS OF PLACEMENT THAT WILL AVOID
               SEGREGATION OF MATERIALS.
    .7       COMMENCE PLACEMENT OF ARMOUR ON THE SIDE SLOPES AT THE
              BOTTOM AND PROCEED UP THE SLOPE.  DO NOT BLADE THE ARMOUR
              MATERIAL OVER THE BANKS.

  3.3      TOLERANCES
     .1      GRAVEL ARMOUR PLACEMENT

       .1     PLACE GRAVEL ARMOUR ON EARTH SUBGRADE TO A MINIMUM
                THICKNESS OF 150 mm AT ANY LOCATION AND AN AVERAGE
                THICKNESS OF 200 mm, AND 210 mm OVER 1 KM.
       .2      PLACE GRAVEL ARMOUR ON PLASTIC MEMBRANE LINED SLOPES AND
                BOTTOM TO A MINIMUM THICKNESS OF 290 mm.  ENSURE THE
                AVERAGE THICKNESS IS BETWEEN 300 mm AND 315 mm.
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Appendix B 
 

Technical Memorandum #2 
Water Intake Concept  







































































































 

 

 
 
 

Appendix C 
 

Technical Memorandum #3 
Pump Station Transfer Concept   





























































 

 

 
 
 

Appendix D 
 

Geotechnical Report (On Land)  

















































































































































 

 

 
 
 

Appendix E 
 

Hydrotechnical Report   













































































































 

 

 
 
 

Appendix F 
 

Rock Cofferdam Hydraulics Report   











































































 

 

 
 
 

Appendix G 
 

Steel Pile Cofferdam Hydraulics Report  































































 

 

 
 
 

Appendix H 
 

Ice Platform Design 
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