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[bookmark: _Toc98726198][bookmark: _Toc180380502][bookmark: _Toc337361332][bookmark: _Toc379340445][bookmark: _Toc379340767][bookmark: _Toc379340860][bookmark: _Toc179777034]General
[bookmark: _Toc98726199][bookmark: _Toc180380503]References
Update as required based on scope of work
American Concrete Institute (ACI):
350, Code Requirements for Environmental Engineering Concrete Structures.
350.1-10, Tightness Testing of Environmental Engineering Concrete Containment Structures.
Ontario Regulation 632/05 (Confined Spaces) made under the Occupational Health and Safety Act.
R.R.O. 1990, Regulation 903 (Wells) made under the Ontario Water Resources Act.
[bookmark: _Toc98726200][bookmark: _Toc180380504]Definitions 
Update as required based on scope of work
Hydraulic structures:  Refer to Specification Section 03 30 00 Cast-in-Place Concrete.
Habitable structures:  Refer to Specification Section 03 30 00 Cast-in-Place Concrete.
[bookmark: _Toc98726207][bookmark: _Toc180380511]Dewatering existing hydraulic structures and pipelines
Update as required based on scope of work
The Owner will take out of service and initially drain existing lagoons, pipelines, and other hydraulic (liquid holding) structures by gravity to the extent that is practical and possible for the Works. There is a potential that some liquids and settled deposits may remain after this initial draining.
In existing lagoons, the Owner will dewater existing processes, remove suspended biomass.  Any further or subsequent cleaning required to carry out the Work is the responsibility of the Contractor.
Be responsible for final draining and dewatering, and control liquid levels, in existing lagoons, pipelines, and other hydraulic structures as required to facilitate the Work.
Provide temporary bulkheads in existing channels or conduits as required for completion the Work.
Provide temporary pumps to dewater and control liquid levels in existing lagoons and channels, and other hydraulic structures as required to facilitate the Work.
Empty pipelines by draining. Provide temporary sump and pump if required. Flush pipelines clean of sludge prior to making connections.
Where temporary pumps are utilized, discharge pump flows to adjacent tanks of like process or channels in service upstream of the Work.
[bookmark: _Toc98726208][bookmark: _Toc180380512]New openings or holes in existing concrete
For new holes or openings in existing concrete for piping, conduit, cables, or equipment use appropriate concrete scanning system to examine the existing concrete for three diameters around the centre line of the proposed penetration. If structural steel, reinforcing bars, piping, or electrical conduits are found, select an alternative location.  If structural steel, reinforcing bars, piping, or electrical conduits are found, and an alternative location is not available or appropriate, do not core unless written permission from the Consultant is received.
[bookmark: _Toc98726210][bookmark: _Toc180380514]Preconstruction survey
Update as required based on scope of work
Carry out a preconstruction survey at a minimum of the existing facility site and the buildings or structures that are likely to be affected by construction activities, such as pile driving and dewatering, within a minimum of 75 metres of the point of dewatering.
Document findings with digital photographs, digital video, sketches, and in writing submitted to the Consultant logged and tabulated with item number, location, and description.
Be responsible for repairing damage due to construction activities.
Submit a labeled three-ring binder with documentation, photographs, and comments.
Be responsible to establish the degree and level of detail for the preconstruction survey that will be required.
Provide minimum of 48 hours’ notice to the Consultant before conducting a preconstruction survey.
The Consultant’s site representative shall be in attendance for the preconstruction survey.
Leakage tests – tanks
Update as required based on scope of work
Phase 1 Testing:
1. Before backfill has been placed against walls, and before waterproofing, damp-proofing, gas-proofing, masonry, or other veneers covering the surface of the structure have been installed, test hydraulic structures for leakage by filling with water to the maximum water level shown on the Drawings, or 300 mm below the overflow level.
Ensure that roof diaphragms, cross walls, and lateral support systems of the permanent hydraulic structures are in place before carrying out the leakage test.  
Minimum temperature during the leakage test is five degrees Celsius to ensure no freezing of water takes place. During filling, monitor outlets for watertightness and the underdrain discharge line for any increase in flow. Inspect fittings and joints for leakage.
The structure will be considered to have failed the leakage test if water is observed flowing from the structure, or if moisture, other than from precipitation or condensation, can be transferred to a dry hand from the exterior surfaces of the hydraulic structure.
Repair defects to stop visible leakage.
Repeat Phase 1 testing and repair procedures until visible leakage is stopped.
Phase 2 Testing
1. After Phase 1 testing is complete, keep each hydraulic structure filled with water for three days prior to beginning the leakage test, to allow for absorption stabilization.
Avoid the start of test measurements, if the weather pattern is predicted to change substantially over 72 hours.
Test each hydraulic structure separately for a period of 72 hours. At the start of each test, record the water temperature 450 mm below the water surface and measure the height of the water surface at four representative locations.
Evaporation and Precipitation:
At the start of the test, place a partially filled, calibrated, transparent, floating, open container in the hydraulic structure for evaporation and precipitation measurement. 
Provide sufficient freeboard on the container to accommodate precipitation. Place the container away from the sides of the structure. 
Record the water level in the container at the start of the test.
Record the level of the water surface in the hydraulic structure and the evaporation and precipitation container at 24‑hour intervals. Record the water temperature at 24‑hour intervals. Take measurements at the location of the original readings. Inspect the exterior of the hydraulic structure daily for leakage.
Based on the measured drop in water level, compute the leakage rate, corrected for evaporation and precipitation and temperature as applicable. The total leakage from any hydraulic structure must not exceed 0.1 percent of the volume of the contained liquid over a 24‑hour period.
Structure(s) meeting the above criteria shall be considered to pass the leakage test.
If leakage exceeds the amount specified, empty the structure and carefully examine to determine the cause of leakage.
Repair defects to stop leakage.
Carry out Phase 2 testing and repair procedures until specified leakage limits are met.
No extra payments will be made for leakage tests or for repair work required to render structures leak-proof.
After the structure has passed the leakage test (Phase 1 and Phase 2), waterproofing, damp-proofing, gas-proofing, and masonry or other veneers may be installed.
Submit proposed schedule and sequence of leakage testing with details of the test including test liquid level or water pressure for each hydraulic structure of the facility constructed under this contract.
Provide minimum of 48 hours’ notice to the Consultant before commencing leakage testing.
Groundwater tightness test of new structures 
Update as required based on scope of work
Groundwater Tightness:
1. Habitable below grade structures, shall be watertight. No leakage of water will be permitted.
Perform the test upon completion of the habitable structures. and when groundwater dewatering system is removed for a period of at least 30 days.
Visually inspect surfaces, expansion joints, and penetrations for evidence of leakage.
Record areas of leakage and submit a plan for repair for such leakage to the Consultant.
Upon approval of repair plans by the Consultant, carry out the repair work to stop the leakage.
Be responsible for ensuring the structure is watertight.
No extra payments will be made for groundwater tightness tests or for repair work required to render habitable structures watertight.
Following repair of leaks, repeat above groundwater leakage testing to confirm watertightness of the habitable structure.
After the habitable structure has passed the groundwater leakage test, waterproofing, damp-proofing, and masonry, or veneer, may be installed.
Submit proposed schedule and sequence of leakage testing with details of the test including test liquid level for each habitable structure of the facility constructed under this contract.
Provide minimum of 48 hours’ notice to the Consultant before commencing groundwater leakage testing.
Conduct groundwater leakage testing prior to application for substantial performance.
[bookmark: _Toc98726213]Cleaning and disinfection
Update as required based on scope of work
For cleaning and disinfection of pipelines, refer to Specification Section 33 01 12 – Inspection and Testing of Water Utilities.
Develop a detailed disinfection plan according to MECP’s Watermain Disinfection Procedure https://www.ontario.ca/page/water-main-disinfection-procedure and submit to Consultant for review and approval at least 30 days in advance of desired disinfection date.
The disinfection plan shall include, at a minimum, the procedure and plan for cleaning system, disinfection and testing, proposed sampling locations, type of disinfecting solution and method of preparation, and method of disposal for highly chlorinated disinfecting water. 
Clean and disinfect all potable water lines and structures including supply lines from well prior to placing into service or operation. 
Supply labour and materials, including water, disinfectant and required temporary piping for cleaning and disinfecting the items and structures, dechlorinating waste streams and disposing of dechlorinated water.
Prior to disinfection of the works, portions of water containing structures thoroughly cleaned by means of hose streams, brushes, and other means as may be required for the successful removal of foreign material. Remove oil, grease, and other material not removed with water with appropriate solvents without adversely affecting concrete or other surfaces. Do not use solvents that are toxic or that will impart tastes or odours into the water.
Carry out disinfection per MECP’s Watermain Disinfection Procedure https://www.ontario.ca/page/water-main-disinfection-procedure:
1. Ensure special protective clothing is worn and confined space entry procedures in accordance with O.Reg. 632/05 (Confined Spaces) are in place as chlorine addition will introduce an atmospheric hazard in the space.
After disinfection, refill water containing structures and pipelines with potable water and allow Region to collect samples for conformance. 
Do not place water containing structures and pipelines into operation until samples have been taken by the Region and sent to the Durham Region laboratory for testing, as well as written permission has been given by the Consultant. 
Repeat procedure, if necessary, until residuals are obtained and bacterial limits are met. 
Dechlorinate water used for disinfection prior to safely discharging effluent in a manner approved by the Consultant. The acceptable total chlorine residual of water discharged to water courses shall not be greater than 0.02 mg/L. Do not drain the disinfection water until the chlorine residual has been tested by the Region.
[bookmark: _Toc98726215][bookmark: _Toc180380518]Environmental considerations during construction
Construct this project in accordance with construction and restoration guidelines established by the Ministry of the Environment Conservation and Parks.
Truck traffic
1. In order to mitigate traffic impacts on xxxxx Road construction times will be limited in accordance with municipal by-laws and load restrictions apply.  This is generally specified as work being carried out during normal daylight working hours so to minimize disruption of local business and residents. 
Half load restrictions are in place during certain times of the year. Owner requires Contractor to use xxxx Road 
Submit truck traffic plan for approval by Owner.
Equipment fueling:
1. Designate an area within the working limits, a minimum of 30 metres away from open water courses, to be used exclusively for fueling construction equipment. 
Submit for review a plan for the interception and rapid cleanup of fuel spills should they occur. 
Maintain the apparatus for cleaning up fuel spills on site.
Provide spill containment for any on-site fuel storage tanks.
Equipment cleaning:
1. Keep construction equipment clean so that no debris is deposited on the plant roadways or any public roadway. 
Contain construction debris in a designated area within the working limits. 
Dispose of debris off‑site as specified.
Noise control:
1. Use only vehicles and equipment equipped with effective muffling devices. Provide noise barriers on stationary engines and compressors. Provide noise barriers on stationary engines and compressors.
Comply with the municipal noise by-law for all construction activities
Consider noise attenuation measures in the approach and submissions for pile driving and other noise generating activities.
Dust and mud control:
1. Control dust on the site at all times by suitable means.
Submit dust control plan detailing proposed methods to control dust on site to the Consultant for the Owner.
Containing surface runoff:
1. Intercept surface runoff within the working limits and divert into the existing ditches at the site or suitable discharge location.
Tree protection:
1. Protect trees on site within and adjacent to the working limits by placing and maintaining snow fencing around each tree at the "drip line". Do not pile excavated material around the base of existing trees. Remove material accidentally placed adjacent to trees.
Remove only those trees that have been so designated and are indicated on the drawings to be removed. Review and confirm trees proposed to be removed with the Consultant prior to removal.
Dewatering:
1. If required, the Owner will submit a Permit to Take Water application to the Ministry of the Environment and Climate Change for approval. 
Be responsible to ensure that conditions stated in the permit are met during the construction dewatering phase and maintain dewatering operations in accordance with Ministry guidelines.
Refer to Section 31 23 19 – Dewatering.
[bookmark: _Toc98726216][bookmark: _Toc180380519]Maintaining existing flows
Be responsible for maintaining existing storm, sanitary sewage, and sludge flows and treatment when connecting new channels conduits, tunnels, or pipelines to existing and throughout the construction period and until the new works are secure.
Provide and maintain temporary pumps and generator sets of number and capacity sufficient to handle expected flows and treatment requirements. Determine expected flows by contacting the authority which operates the sewer system.
[bookmark: _Toc98726218][bookmark: _Toc180380521]Storage and protection of materials and equipment
Handle and store products in accordance with manufacturer’s written instructions and in a manner to prevent damage.
Maintain shafts and bearings in good condition by rotating weekly, or in accordance with manufacturer’s printed instructions.
Provide manufacturer's printed instructions for the storing of materials and equipment during the construction period well in advance of materials and equipment delivery.
Store specialty items to ensure protection from damage to materials or finish.
Promptly as work proceeds and upon completion, clean up and remove from site surplus materials resulting from foregoing work.
[bookmark: _Toc98726219][bookmark: _Toc180380522]Protection of existing structures and property
The Contractor will be held fully responsible by the Owner for any damage to utilities, properties, buildings, homes or structures adjacent to or in the general area of the work, through settlement of ground, vibration or shock resulting from any cause relating to the work carried out under this Contract. Make good and repair such damage at own expense.
Vibration control:
1. Control vibration levels during construction to prevent damage to concrete work, existing structures, equipment, and utilities.
For existing structures, pipelines, and utilities, control vibration producing equipment to a maximum peak particular velocity to 50 mm/sec.
Control use of vibration-producing construction techniques or equipment so that the ground adjacent to concrete has a resultant peak particle velocity (P.P.V.) not exceeding the following limits:
	Age of Concrete (Hours)
	Maximum Permissible Resultant P.P.V. (mm/s)

	Less than 4
	5

	4 to 60
	10

	Over 60
	50


Schedule and execute placing of concrete so that, for concrete 4 to 24 hours old, a minimum distance of 40 m between the source of vibration and the concrete is maintained.
Sustain in their places and protect from direct or indirect injury, water and gas mains, public and private sewers and drains, conduits, cables, service pipes, poles, sidewalks, curbs, embankments, structures, equipment and other property in the vicinity of the work.
Sustain and support structures that are uncovered, weakened, endangered, or threatened. 
Prevent dust and dirt from construction activities from entering existing buildings or areas where equipment is stored or is operating.
Prevent dust, water, or other deleterious substances from entering areas with existing electrical, heating ventilating, pumping, and other equipment.
Where existing wall sections are removed or where pipes are installed through existing walls or where any dust‑generating operation is necessary, provide a suitable temporary wall or enclosure suitably reinforced and sealed to prevent dust entering the existing area. When work is completed remove temporary dust control device and thoroughly clean all areas affected by the work.
[bookmark: _Toc98726220][bookmark: _Toc180380523]Be responsible for damage to utilities, property, buildings, or structures adjacent to or in the general area of the Works, through settlement of ground, vibration, shock, or changes to groundwater level resulting from any cause related to the Work carried out under this Contract. Make good and repair such damage at own expense.
Undertake a preconstruction crack and condition survey of the existing buildings and structures in the vicinity of the proposed construction. Undertake a survey of existing surface finish condition and elevations of existing structures. Document findings with photographs and in writing to the Consultant prior to commencing construction.
Unless noted otherwise, loads from construction activities will not be permitted on existing or new structures.  Carry out a complete assessment and submit an assessment report sealed and signed by a Professional Engineer to the Consultant for review.
Protection against flotation
Control groundwater level to prevent damage to any pipe or structure due to water pressure during and after construction and until the completed works are accepted.
Also refer to Section 31 23 19 – Dewatering for additional requirements.
[bookmark: _Toc98726221][bookmark: _Toc180380524]Protection against freezing
Furnish necessary equipment and fuel for heating buildings and structures during construction. Maintain a minimum temperature in interior areas as required by manufacturer for mechanical, electrical, masonry, painting, and other work susceptible to frost damage.
Drain pipelines in trench which may be left exposed in winter. Drain pipelines below concrete slabs or in areas too large to heat practicably.
Refer to Divisions 03, 04, 09, 23 and 40 as applicable for detailed cold weather procedures for cast‑in‑place concrete, masonry, finishes, mechanical (HVAC) work, and electrical work respectively.
Removal of existing groundwater wells
Where existing groundwater wells or groundwater level monitoring wells, are located within the limits of construction and are to be removed, they are to be decommissioned by a well installer licensed in the Province of Ontario in accordance with Regulation 903 (Wells).
Smoking
Smoking is not permitted on site.  
Construction tower crane
If a tower crane is used, locate temporary construction tower crane at a location where it does not impose loading on existing facilities, including buried utilities.  
Design and provide foundation for construction tower crane independent of the structural foundation where possible. Where tower foundation is proposed to be located within the structural footprint, construct the foundation below the structural foundation. Provide details and calculations, if requested, to demonstrate proposed details are at least equal to or greater than that detailed on contract documents, including but not limited to structural load capacity, water tightness, finish, and other properties.
Where proposed location of temporary construction tower crane also interferes with construction of other components of the structure above foundation level, provide working drawings of related proposed modifications and details for completion of structure following removal of tower crane.
Submit shop drawings including but not limited to proposed location plan, foundation details, loading working drawings for other interferences, and inspection report, bearing seal and signature of responsible Professional Engineer for information purposes. Consultant may review for general information, co-ordination, and possible interferences in relation to original design.
Obtain and submit for information only the necessary inspections and permits prior to the erection of the tower crane.  Monitor adjacent existing structures for movement as specified herein.
[bookmark: _Toc116873540]Products - Not used
Execution – Not used
End of section
