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ITEM 110
ENGINEER'S SITE OFFICE

When called for by a separate pay item in the Tender Form the Contractor shall supply and maintain an Engineer's Site
Office, complete with utilities and furniture as detailed:
The office shall have a minimum 4.6m x 3.0 metres x 2.4 metres height, with floor 0.3 metres above grade, complete with
four (4) 50% opening windows and one (1) locked door. The office shall be insulated and heated to maintain 22°C inside
temperature at -20°C outside temperature. The inside walls and ceiling shall be finished with plywood, hardwood or wall
board and painted in selected colours. The finished floor shall be comprised of 19mm thick plywood. The electrical
lighting systems shall provide minimum 750Lx using surface mounted shielded commercial fixtures with 10% upward
light component. An internet connection must also be provided.
Office furniture and equipment shall be as follows:

1 desk (1m x 2m) with lockable drawers

1 plans table

3 chairs

1 draftspersons stool

1 electrical outlet near the drafting table

1 coat rack and shelf

Eyewash Kit, fire extinguisher, first aid Kit in accordance with OH & S regulations

A boardroom table and chairs capable for 6-8 persons

The Contractor shall provide private washroom facilities adjacent to office complete with flush or chemical type toilet,
lavatory and mirror and maintain a supply of paper towels and toilet tissue.

The Contractor shall clean, maintain, light and heat office and washroom throughout the continuance of the work.
The Engineer’s site office and equipment, if required, will be included as a pay item in the Schedule of Prices.
The Engineer’s site office must be on site, fully functional, and acceptable to the Engineer prior to the commencement of
construction.
ITEM 112

PERIOD AND HOURS OF WORK/RUSH HOUR RESTRICTIONS
Notwithstanding any other provision contained in these contract documents, the Contractor shall not be permitted to work
during the winter months between December 21 and March 21 of the following year unless otherwise approved or directed
by the Engineer.
Hours of work for a project will be as agreed to by the Engineer. The hours of work and days of work will be incorporated
in the Contractor’s schedule and methodology for carrying out the said contract. Hours of work to comply with the City

of St. John’s Noise By-Law or any other bodies having jurisdiction.

In addition, this section regulates or prohibits construction activities on busy streets during peak traffic periods as below:
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1.

Non-emergency construction will not be permitted on many streets throughout the City during the peak traffic periods
(rush hour) during the morning hours from 7:00am to 9:00am and the evening hours from 4:00pm to 6:00pm. The
restrictions will not be in place on weekends (Saturdays and Sundays) or on days of observance for public holidays
(in accordance with the Newfoundland and Labrador Shops Closing Act). The streets affected are mainly “arterial”
classified streets, with construction activities prohibited in certain lanes during rush hour as outlined in the following

JANUARY 2022

list:
MORNING EVENING

STREET NAME STREET SECTION RESTRICTION | RESTRICTION

(7:00am-9:00am) | (4:00pm-6:00pm)
Adams Ave. All Lanes All Lanes

Allandale Rd. Outer Ring Rd. to Elizabeth Ave. Southbound Lanes | Northbound Lanes
Barter's Hill All Lanes All Lanes
Bay Bulls Rd. All Lanes All Lanes
Blackmarsh Rd. All Lanes All Lanes
Bonaventure Ave. All Lanes All Lanes
Brookfield Rd. All Lanes All Lanes
Campbell Ave. Cashin Ave. to Lemarchant Rd. All Lanes All Lanes
Captain Whelan Dr. All Lanes All Lanes
Cashin Ave. All Lanes All Lanes
Cashin Ave. Ext. All Lanes All Lanes
Cavendish Sqg All Lanes All Lanes

Columbus Dr. Northbound Lanes | Southbound Lanes
Cornwall Ave. All Lanes All Lanes
Duckworth St. All Lanes All Lanes
Elizabeth Ave. All Lanes All Lanes
Empire Ave. Old Pennywell Rd. to Bonaventure Ave. | All Lanes All Lanes
Freshwater Rd. All Lanes All Lanes
Goldstone St. All Lanes All Lanes
Hamilton Ave. All Lanes All Lanes
Harbour Dr. Eastbound Lanes | Westbound Lanes
Harvey Rd. All Lanes All Lanes
Higgins Line All Lanes All Lanes
Job St. No Restriction All Lanes
Kelsey Dr. No Restriction All Lanes
Kenmount Rd. All Lanes All Lanes
Kenna's Hill All Lanes All Lanes
King's Bridge Rd. All Lanes All Lanes
Lemarchant Rd. All Lanes All Lanes

Logy Bay Rd. Southbound Lanes | Northbound Lanes
Macdonald Dr. All Lanes All Lanes
Main Rd. All Lanes All Lanes
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MORNING EVENING
STREET NAME STREET SECTION RESTRICTION | RESTRICTION
(7:00am-9:00am) | (4:00pm-6:00pm)
Major's Path All Lanes All Lanes
Military Rd. All Lanes All Lanes
Monkstown Rd. All Lanes All Lanes
New Cove Rd. All Lanes All Lanes
New Gower St. All Lanes All Lanes
Newfoundland Dr. All Lanes All Lanes
O’Leary Ave. All Lanes All Lanes
Old Pennywell Rd. Columbus Dr. to Empire Ave. All Lanes All Lanes
Ordnance St. All Lanes All Lanes
Pippy PL. All Lanes All Lanes
Portugal Cove Rd. City Limits to New Cove Rd. Southbound Lanes | Northbound Lanes
Portugal Cove Rd. New Cove Rd. to Rennie's Mill Rd. All Lanes All Lanes
Prescott St. All Lanes All Lanes
Prince Of Wales St. All Lanes All Lanes
Prince Philip Dr. All Lanes All Lanes
Queen's Rd. All Lanes All Lanes
Rennie's Mill Rd. Portugal Cove Rd. to Military Rd. All Lanes All Lanes
Southern Shore Hwy. All Lanes All Lanes
Symonds Ave. All Lanes All Lanes
Thorburn Rd. City Limits to Goldstone St. All Lanes All Lanes
Thorburn Rd. Goldstone St. to Freshwater Rd. Eastbound Lanes | Westbound Lanes
Topsail Rd. City Limits to Cornwall Ave. Eastbound Lanes | Westbound Lanes
Torbay Rd. Southbound Lanes | Northbound Lanes
Waldegrave St. All Lanes All Lanes
Water St. Waldegrave St. to Temperance St. All Lanes All Lanes
Water St. (West) Topsail Rd. to Waldegrave St. Eastbound Lanes | Westbound Lanes
Waterford Bridge Rd. All Lanes All Lanes
Westerland Rd. All Lanes All Lanes

2. Construction is not permitted in any lanes of an intersection included in the list in Section 1 of these restrictions,
during the peak traffic periods, regardless of the direction of travel, unless prior approval is given by the City.

3. All efforts should be made to ensure construction activities in school zones take place on weekends or during the
summer months (typically July and August) when schools are closed.

4. When construction is only restricted in certain lanes during a peak traffic period, construction may proceed in only
one lane on the opposite side of the road, with the remaining lane(s) opened to traffic. Traffic flow must be maintained
at all times during the peak periods, regardless of the direction of flow.

5. Construction may be permitted on restricted streets during peak traffic hours if the work is outside of traffic lanes and
does not impede traffic flow.
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10.

11.

Construction on busy commercial streets (such as Kelsey Drive, Stavanger Drive, Aberdeen Avenue, Hebron Way
and White Rose Drive) should be given careful consideration to avoid causing additional traffic congestion. It is
recommended that road work on these streets be performed in the early morning hours before 10:00am or on days of
observance for public holidays (in accordance with the Newfoundland and Labrador Shops Closing Act).

The annual Tely 10 Road Race is held on the fourth Sunday in July. Any road work on the race route must be finished
and any disrupted surfaces repaved by the Friday before the race is scheduled. Contractors should take weather into
consideration and pave earlier if necessary to ensure that there are not unpaved areas before the race takes place.
Streets included on the route include Topsail Rd, Cornwall Ave, Hamilton Ave, Lemarchant Rd, Harvey Rd, Military
Rd and Bannerman Rd. Work on the route cannot resume until after the race has finished.

Any emergency repairs to City infrastructure as determined by the City’s Department of Public Works or Department
of Planning, Engineering and Regulatory Services, will not be bound by these restrictions.

Upon approval by the City, these restrictions may be lifted for longer-term construction projects where a traffic detour
is required, or for other extenuating circumstances.

“Construction” for the purposes of this specification item, not only includes work ongoing in the road right-of-way,
but also any construction equipment or personnel that may be impacting traffic flow due to construction activities
outside the road right-of-way or work zone.

The City of St. John's will monitor all construction activities throughout the city, whether on the aforementioned
streets list or not, and contractors may be asked to remove equipment from the roadway at any time of day if it is
deemed necessary to alleviate traffic congestion. No additional payment will be made to contractors for any delays
associated with these removals.
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ITEM 120
LINES & GRADES

Engineer will provide only those survey control points as necessary to define general location, alignment, and elevations
of work. Give Engineer reasonable notice of requirements for such control points.

Before the commencement of any work, the accuracy of the lines, positions, elevations, and grades shown on the drawings
shall be checked and agreed on the site jointly by the Contractor and Engineer.

Set grades and lay out work in detail from control points and grades established by Engineer.

Assume full responsibility for and execute complete layout of work to locations, lines and elevations indicated.
Provide devices needed to lay out and construct work.

Supply stakes and other survey markers required for laying out work.

The checking of, or setting out, of lines or levels by the Engineer shall not in any way relieve the Contractor of his
responsibility for the correctness thereof and the Contractor shall carefully protect and preserve all benchmarks, profiles
and other things used in setting out the Works. If at any time during the progress of the works, any error shall appear or
arise in the Works, the Contractor shall at his own expense rectify such error to the satisfaction of the Engineer, unless
such error is based on incorrect data supplied in writing by the Engineer.

The Contractor shall keep the Engineer informed a reasonable time in advance of the time and places at which he wishes
to do the Work in order that information lines, elevations and grades may be confirmed and necessary measurements for
record and payment purposes may be made with the minimum of inconvenience. No payment shall be made for the cost
to the Contractor of any work or delay occasioned by establishing or checking lines and grades or making other
measurements and no extensions of time shall be allowed for any delay occasioned thereby.

ITEM 121
STORAGE FACILITIES

The Contractor shall supply proper storage facilities at his own expense and shall be responsible for the care of all materials
until placed in the works.

ITEM 122

NOTICE BY CONTRACTOR

All notices to the utility companies (power, communications, etc.), city departments, owners or occupants of property, or
other interested parties shall be given by the Contractor at least one (1) week in advance of the work, except where the
serving of such notices is the express duty of the City. Other notices as required throughout the course of the work for
various activities or disruptions must be delivered a minimum of three (3) days prior to the activity or as deemed
appropriate by the Engineer. The contractor must keep a record of notices delivered and provide proof of such to the

Engineer upon request.

Any required coordination with the utility companies and city departments should commence immediately upon award
notification.
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ITEM 123

TEMPORARY SUPPLY OF WATER TO RESIDENTS

Where residents have existing wells, which are used as a source of domestic water, and should loss of water occur as a
result of the lowering of the groundwater table due to water and sewer installation, the Contractor will supply affected
residents with water on a temporary basis until the system becomes operational.
The Contractor shall test as required by the Engineer and make operational any newly installed valved section of water
main and install service connections to affected properties as directed by the Engineer.

ITEM 125

EXISTING UNDERGROUND SERVICES

Prior to commencing work, the Contractor shall establish location and extent of all existing underground services and other
obstructions in area of work and notify the Engineer of findings.

Where unknown services are encountered, the Contractor shall immediately advise the Engineer and confirm findings.

ITEM 126
PRIVATE PROPERTY
The Contractor shall not enter upon or occupy with men, equipment, tools, or materials of any nature, any property other
than public streets and roadways, except for the rights-of-way shown on the drawings, or other areas designated by the

Engineer and required for the performance of the work.

Permission to work on private property must be obtained prior to commencement of the work.

ITEM 128
SUBSOIL INVESTIGATION

The bore hole information presented on the drawings is provided for guidance and is only accurate for the exact location
where drilled.

Contractors wishing to undertake additional subsoil investigations may do so provided they have proper clearances.

ITEM 129
TREE PROTECTION

The Contractor shall adhere to the requirements of the City of St. John’s Landscape Development Policy as it relates to
the protection, removing or relocating of trees.
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ITEM 130

TRAFFIC CONTROL

The Contractor shall always carry out the work in a manner consistent with the faithful performance of the Contract, which
will cause a minimum of interference with traffic and the general public.

Traffic control operations shall be carried out in conformance with the requirements of the latest revision of the
Occupational Health and Safety Act and Regulations.

Procedures and equipment for traffic control shall be in accordance with the requirements of the Province of Newfoundland
and Labrador Traffic Control Manual. The Contractor shall provide all required means of traffic control as detailed and
to the satisfaction of the Engineer. The cost shall be borne entirely by the Contractor.

Prior to commencing work within any existing City of St. John’s Street right -of-way, and at least seven (7) days in advance
of the proposed implementation of the traffic control measures, the Contractor shall submit (in AutoCAD or other formats
suitable to the City) detailed traffic plans for all proposed lanes closures, diversions, etc to the City’s Transportation
Division or Project Manager, that will impact upon normal traffic movements. Traffic detours shall be applicable to
through traffic movements only. The Contractor shall provide adequate means whereby access is maintained to properties
fronting on closed sections of streets. No work will be permitted until after the traffic plans have been submitted and
approved by the City of St. John’s

Once traffic plans have been approved, the Contractor shall remain in full compliance throughout the course of the work.
Contractor shall review, revise and update plans as work progresses otherwise the site will be shut down until an acceptable
TCP and traffic plans are in place.

To implement traffic control, the following two (2) documents must be prepared:

Traffic Control Permit — the form to be completed, after reviewing the work zone and activity, indicating a review of the
required traffic control measures has been completed and the necessary traffic control devices have been chosen.

Traffic Control Plan — a drawing, sketch or use of aerial photography of the work zone indicating placement of traffic
control devices.

A Traffic Control Permit/Plan is required to be completed for each activity where the movement of vehicular traffic
constitutes a hazard to workers.

Information documented on the Traffic Control Permit/Plan must be in place before work activity may begin.

If multiple groups are working in the area, the principal group (those leading the work activity) must complete the Traffic
Control Permit/Plan and ensure all traffic control parameters are in place and working effectively.
e  Secondary groups working on this site must confirm traffic control is in place.

If site conditions change during the work activity, the task must be halted, and a new Traffic Control Permit/Plan must be
completed. If this new Traffic Control Permit/Plan indicates changes to the existing traffic control procedures, the work
must be halted, and the changes must be implemented.

The Traffic Control Permit/Plan must be completed based on criteria located as per the Province of Newfoundland and
Labrador Traffic Control Manual:

e The correct Figure number, chosen from the Province of Newfoundland and Labrador Traffic Control Manual,
must be listed on the Traffic Control Permit, indicating which model of traffic control will be used regarding the
placement of devices.

¢ If no figure number matches the work zone, a Traffic Control Plan must be created based on similar figures.

e Ifno similar figures exist, a Traffic Control Plan must be submitted to the City’s Transportation Division, prior
to work commencing, seeking approval.

o The Traffic Control Plan must indicate the exact location of traffic control devices.
o The Traffic Control Plan must be based on similar Traffic Control Manual figures and must ensure full
compliance with the fundamental principles outlined in the Province of Newfoundland and Labrador
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Traffic Control Manual.
o Aerial photography or plan drawings may be used (in lieu of a sketch) to depict roadways.
o Traffic Control Plan to be labelled and include:
= Active street and neighbouring/incoming streets
= Traffic control devices to be used and correct positioning.
=  Taper locations and distances.
= Identification of North.
= Other requirements based on location.
The City Supervisor/Designate or Contractor must review the Traffic Control Permit/Plan with the applicable
workers. This includes flag persons and those workers placing traffic control devices.
o Workers must sign the Traffic Control Permit indicating they have reviewed and understand this
information and will follow it accordingly.
o The City Supervisor/Designate or Contractor who completed the Traffic Control Permit must sign the
Traffic Control Permit.
A copy of the Traffic Control Permit/Plan must be kept on site for review by:
o Employees
o Occupational Health and Safety

The City Supervisor/Designate or Contractor must monitor the Traffic Control Plan and ensure its continual accuracy.

Guidelines:

A Traffic Control Permit/Plan must be completed every day.

o Ifthe work activity/location has not changed, the Supervisor must inspect the work zone to confirm the
traffic control is still functioning properly and a new Traffic Control Permit must be completed
indicating “same as previous day”.

A Traffic Control Permit/Plan must be completed for each activity inside a work zone that impacts traffic flow

differently.
o Multiple Traffic Control Permits/Plans may be required for the same site depending on activity and
location.

Grind and patch operations require a Traffic Control Permit/Plan
o A Traffic Control Permit/Plan is required for each street and each intersection.
Signs, indicating a change in the speed limit, are not permitted in Traffic Control Plans unless pre-approved by a
City Transportation Engineer.
Contractors are required to use the City’s Traffic Control Permit.
Sign spacing is essential to ensure motorists receive enough warning to allow them to slow and stop.
o Sign spacing must comply with the information in the Province of Newfoundland and Labrador Traffic
Control Manual.
= Variances may only be allowed due to road conditions/distances.
Flag Person Ahead signs, TC-21, must be removed/turned to the sidewalk when flag person operations are not in
effect.
All aspects of the traffic control model must be used including a taper separating the work zone from the travel
zone.
Traffic Control Persons:
o Shall stand in the required location ahead of the work activity as directed in the Province of
Newfoundland and Labrador Traffic Control Manual.
o Shall stand a minimum 30m ahead of work activity unless circumstances or space requirements dictate
otherwise.
o Shall not stand in the travelled portion of the road. This area is more hazardous as they could get struck
by a vehicle that has not slowed /stopped in time.
o Shall not stand with their back to the vehicles they are directing... if they do not see the vehicle coming,
they cannot get out of the way.
o Shall not use cell phones/headphones or any other device that may distract them from completing their
task properly.
o Shall ensure communication methods and used and understood when working with another Traffic
Control person.
After a work activity is completed, all traffic signs shall be removed immediately.
o Installed signs not applicable during a phase of construction shall be removed or covered.
Poorly maintained, defaced, damaged, or dirty signs are ineffective and shall be replaced, repaired, or cleaned
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without delay.
o Signs which have been defaced or damaged and are not replaced within 24 hours of notification shall be
removed by the City.
o  Costs associated with sign removal, sign replacement or traffic control will be the responsibility of the
contractor.
e The base of the sign supports shall not be appreciably wider than the signs. Bases which require weighting for
support shall be weighted using sandbags only.
o The use of rocks, boulders, concrete blocks as weights shall not be permitted.
o When signs are removed from the construction zone, the sandbags must also be removed and not left
along the road.
o All signs shall meet all specifications in the Manual of Uniform Traffic Control Devices for Canada and the
Traffic Control Manual.

ITEM 131
PROTECTION OF STRUCTURES, UTILITIES AND PROPERTY

The Contractor shall provide adequate protection for all utilities (power, communication, water, sewer, etc.) and private
property which may be endangered by the performance of the work of this Contract. The protection shall be as required
by the Engineer or the respective owner. The Contractor shall notify the owner of his intent to work in the vicinity of the
property and shall co-operate with the owner in the protection thereof.

Should the nature of the work require that existing drainage courses or sewer flows, etc., be blocked or diverted, or if new
drainage courses are created, then the Contractor shall provide temporary pipes or channels. All methods employed by
the Contractor shall be approved by the Engineer.

All costs associated with the protection of and repair of damage to structures, utilities and property, shall be borne by the
Contractor regardless of whether the work is performed by the Contractor or the respective owner. This provision shall
not apply however to the cost of:

1. Permanent removals or relocations of property which are stipulated in the Contract Documents as being performed
by parties other than the Contractor.

2. Removal, relocation, protection or restoration of property and utilities for which specific payment provisions have
been made in the Contract Documents or identified as being paid for by others.
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ITEM 132
DELAYS CAUSED BY UTILITIES AND PROPERTY OWNERS

Before work begins the City will make every effort to acquire all of the rights-of-way and to arrange for the moving of
those utility poles, wires, cables and underground facilities that are in the way. However, should the Contractor be delayed,
due to all of the rights-of-way not being acquired, or due to utility poles, wires, cables and underground facilities not being
moved, then the City will not assume responsibility for such delays and the Contractor shall indemnify and save harmless
the City from all suits and action for damages and costs resulting from the delay.

ITEM 133
REMOVAL OF SNOW AND ICE

During the construction period the Contractor shall remove snow and ice from any portion of the work in any of its stages
whenever deemed necessary by the Engineer. No additional payment will be made for this work.

ITEM 135
EXCAVATION AND EMBANKMENTS

General - All excavation work shall be performed in accordance with the latest editions of the Occupational Health and
Safety Act and Regulations of the Province of Newfoundland and Labrador and the Occupational Health and Safety
Policies of the City of St. John’s and without limiting the generality of the foregoing the Contractor shall comply with the
following:

Accumulation of Water - The Contractor shall provide and maintain means whereby the accumulation of water is
effectively prevented. This shall apply equally to excavations, to natural depressions from which drainage has been
blocked and to depressions formed by the filling of adjacent areas. If unhindered flow from the area of potential
accumulation cannot be provided by drainage under the influence of gravity alone, then the Contractor shall provide a
working pump of a capacity adequate to prevent water accumulation. At the end of each day's work the Contractor shall
appoint a watchman to tend the pump and maintain its operation overnight. The watchman shall have means available
whereby a replacement unit or other assistance can be obtained upon short notice in the event of pump failure. The
Contractor shall not use existing or newly-installed pipes, catch basins or other components of the City's storm sewer
system to dispose of water without first taking steps to remove silt and debris. The quality of drainage from excavations
as well as all other matters shall meet the requirements of the applicable Provincial and Federal Government
Departments/Agencies.

Pedestrian Protection - Where an excavation or embankment creates a grade separation between two (2) different
surfaces such that a potential hazard to pedestrians exists, the Contractor shall provide means whereby pedestrians are
effectively protected from the hazard. This requirement shall apply to all excavations and embankments regardless of
location or of the degree of pedestrian usage nearby. It shall be in addition to any other barricades or structures required
for traffic control or other purposes.

Pre-Excavation Requirement

a. Before commencing any excavation work with power tools or equipment in any area likely to have underground
conduits, cables or pipelines, the location of such services shall be accurately determined.

Powered equipment shall not be used in a manner that will expose workers to harmful effects resulting from the
damage to service facilities.

Trees, boulders, or other matter located within 1.8 metres of the area to be excavated shall be removed prior to
commencing excavation work.

b.  No worker shall be permitted or required to enter any excavation over 1.2 metres in depth unless:
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(1) the sides of the excavation are sloped to a safe angle; or
(2) the sides have been secured by the use of sheet piling, shoring and bracing; or

(3) the workers are protected by other effective means (ie. trench boxes). Trench boxes used on this project shall
be certified by a Professional Engineer.

c. If equipment or other heavy objects are located or operated close to the edge of excavations, or if excavations are
adjacent to or abutting buildings or other structures, or a hazard is created by vibration from nearby equipment, or
from passing vehicular traffic, the added loads shall be considered in the design of the support system.

d.  Whenever there is danger of undermining adjacent foundations, excavation work shall be done in short sections, and
the adjacent foundation shall be effectively shored or braced.

Access - When workers are required to enter excavations over 1.2 metres in depth, a ladder shall be provided in the
immediate area where workers are employed. The ladder shall extend from the bottom of the excavation to at least 900mm
above the top of the excavation.

Removal of Material - No worker shall allow excavated material to remain within 1.2 metres of the edge of any
trench-type excavation, nor within 1.5 metres of any pit-type excavation.

Faces and Slopes - Where work is being carried on in excavations, the slopes shall be scaled and rimmed, or otherwise
stabilized, to prevent slides of material or falls of rock. Overhanging banks, and dangerous trees or stumps, shall be
removed. Means shall be provided to prevent the dangerous erosion of slopes by surface water.

Barricade and Guard — Excavations shall be guarded by effective railings or barriers to prevent workers from falling into
excavations. Applicable during work hours and after-hours to protect the public/traffic.

Excavation Permit — required to be completed by Site Supervisor prior to entry into excavation confirming all OHS
hazards have been reviewed and addressed. Employees to sign indicating acknowledgement.
ITEM 136
OCCUPATIONAL HEALTH AND SAFETY

The Contractor shall comply with the latest editions of the Occupational Health and Safety Act and Regulations of the
Province of Newfoundland & Labrador and the Occupational Health and Safety Policies of the City of St. John’s.

The Contractor shall ensure that necessary protective clothing and devices are used for the health and safety of his workers.
The Contractor shall, prior to commencing of this project, send to the Occupational Health and Safety Division of Service
NL, a “Notice of Project” form containing the name and location of the project, the mailing address to which
correspondence shall be directed, the nature of the work, and the number of workers to be employed. A copy of this form
shall be forwarded to the City’s Project Manager and Safety Advisor.

The Contractor shall participate in a “OHS Orientation” with the City’s Safety Advisor prior to the commencement of any
work related to this project.

The City shall not be responsible for injury or damage occasioned by a failure of the Contractor to adhere to the OHS Act
and Regulations.
ITEM 137
STREET EXCAVATION PERMIT

All Contractors and Developers shall obtain a City of St. John’s Street Excavation Permit for work completed in the City
R.O.W. If a project is City funded, then a Street Excavation Permit is not required.
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ITEM 139
USE OF EXPLOSIVES

Transportation, handling, storage, preparation and firing of explosives, and the handling of misfires shall be in accordance
with all applicable legislative requirements, including the Occupational Health and Safety Act and Regulations.

Any permits required by applicable legislation must be held and maintained in good standing for the duration of the blasting
operations and must be produced upon request. This includes the Blaster's Safety Certificate, and a permit for the
transportation of explosives.

Only such explosives as are necessary for the performance of the work shall be brought to the Site.

Blasting shall be conducted in a manner which will not endanger persons or property. The Contractor shall be responsible
for and shall make good any damage caused by the blasting or by accidental explosion of any explosives intended for use
on the Works or stored on the Site.

Unless otherwise permitted, all blasting shall be covered or satisfactorily confined.

A pre-blast survey shall be performed on all dwellings and structures within a 150 metres radius of the blast area. A copy
of this pre-blast survey shall be submitted to the Engineer prior to the commencement of blasting.

In addition, a public notice must be issued prior to blasting operations.

The contractor shall not carry out or cause to be carried out blasting that results in a particle velocity which exceeds the
limits set out in the table below at the closest structure:

Frequency of Ground Vibration (Hertz) Maximum Allowable Peak Particle Velocity in
millimeters/second (mm/s)
15 or less 12.5
16t0 20 19.0
21t0 25 23.0

It will be the responsibility of the Contractor to prove to the Engineer that the blast is within the acceptable limits.

CITY OF ST. JOHN'S SPECIFICATIONS BOOK



JANUARY 2022 145-1
ITEM 145

PROJECT RECORD DOCUMENTS

145.01 PROJECT RECORD DOCUMENTS
.1 Engineer will provide two sets of white prints and a digital copy of the drawings for record drawing purposes.
.2 Maintain project record drawings and record accurately deviations from Contract Documents.
.3 Mark changes in red coloured ink and always keep one copy available in Contractor's site office.
4 All record document measurements must be taken using GPS survey equipment.
.5 Record following information:

.1 Horizontal and vertical location of underground utilities and appurtenances referenced to final surface
elevation. Items that must be recorded include, but are not limited to finish grades, manholes, catch basins,
all inlet/outlet invert elevations, fire hydrants, gate valves, curb stops, bends, tees, reducers, start/stop points
of pre-insulated pipe, centrelines of all long stretches of uninterrupted pipe, centrelines and edges of all duct
banks and underground utility lines, and profile of any rock encountered.

.2 Horizontal and vertical location of all surface improvements. Items that must be recorded include, but are
not limited to curb & gutter, sidewalk, road centerline (at stations shown on IFC drawings), driveways,
signage, limits of reinstatement, etc.

.3 Field changes of dimension and detail.
.4 Changes made by change order or field order.
.5 Benchmarks as required by the City of St. John's.

.6 At completion of project and prior to final inspection, a digital copy of Record Documents must be submitted
to the Consultant/Project Manager for review. Digital submission must include all point data as indicated in
section 145.01.5 as well as applicable linework connecting these points. The data must be clear and concise,
using separate layers and notes as necessary. Separate layers for linework must include, but not be limited to:
water main, sanitary main, storm main, Newfoundland Power ducts, Bell Aliant ducts, Rogers Communication
ducts, street lighting ducts, edge of pavement, curb line, and back of sidewalk.

.7 Missing as-constructed information will be considered a deficiency and the amount will be retained by the
owner until the Project Record Documents have been received from the Contractor and approved by the
Consultant.
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ITEM 151
WEIGHT RESTRICTIONS

The Contractor shall be responsible for the compliance with the Provincial Department of Transportation & Infrastructure
(DTI) weight restrictions, by both his own vehicles and any hired trucks hauling materials for use on this contract, or on
any City or private work the Contractor may undertake.

The Engineer is empowered to take immediate action to ensure compliance with all acts and regulations.

ITEM 152
CONTINGENCY ALLOWANCE

This amount is estimated to cover expenditures for foreseeable work to be carried out by the Contractor, the cost of which
is not included in the tendered unit prices for the Contract. This work will include but is not restricted to payment for such
items as repairs to private property, etc. This amount will also cover payment for expenditures incurred by the Contractor
which could not be foreseen when the contract was prepared such as but not limited to, increase in taxes during the life of
the contract, etc. This is not a lump sum payment to Contractors. No payment will be made except if the expenses are
properly invoiced.
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ITEM 153

MOBILIZATION AND DEMOBILIZATION
Mobilization shall be defined as the loading, transportation, unloading, and complete set-up of all plant, materials, and
equipment necessary to complete the work associated with the contract. Demobilization shall be defined as the de-
commissioning, loading, transportation, unloading and mothballing of all plant, excess materials and equipment after the
work associated with the contract is complete.
Where excess materials are demobilized and the City purchases these materials, demobilization shall include the loading,
transportation and unloading of the same from the job site to the Municipal Depot. Demobilization does not apply to the
loading, transportation to a storage site, and removing of existing materials which are to be salvaged.
The Contractor is advised that payment at the lump sum price for this item shall be compensation in full for all labour,
supplies, materials, and equipment use required to mobilize and demobilize plus provision of storage and security required
during the mobilization and demobilization phases of the work.
Payment for this item shall be made with each progress estimate. The amount to be paid on any given estimate will be
proportional to the amount of work actually completed on that estimate compared to the estimated total amount of work
in the contract.
At no time will the total amount paid to the Contractor exceed the amount bid for this item in the contract.

When the final progress estimate is completed the total amount paid to the contractor will be the lump sum price bid for
this item in the contract.

Where mobilization and demobilization is not shown as a pay item in the Tender, then these costs are to be distributed to
other pay items in the Contract.
ITEM 154

MATERIALS ON SITE

At the discretion of the City, a Contractor, Sub-contractor or Supplier may be paid for materials that are delivered to site,
stored on property owned by the City of St. John’s, or stored on property where the area of material storage is leased to
the City of St. John’s and meets the following conditions:

1) Materials must be covered by insurance against loss or damage.

2) Materials that may be damaged or deteriorated by weather or other environmental conditions must be
appropriately protected.

3) The City is not liable for any additional transportation or handling costs.

4) City representative is to verify each month or more frequently, if deemed necessary, quantity and quality of
materials stored.

5) Where the material storage area is not City property, the space to be leased must be located within the boundaries
of the City or an adjoining municipality.

6) Where the material storage area is not City property, the space must be leased to the City by means of a formal
agreement.
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7) Rent, utilities, security or insurance, where applicable, must be paid for by the contractor, sub-contractor or
supplier.

8) Proof of ownership of space leased, must be provided by the Lessor.

9) A plan defining the space leased must be provided.

10)  Materials, not stored on City property, must be tagged to indicate ownership by the City of St. John’s.

11)  Lessor must notify the City’s representative if rent is not paid by the Contractor, Sub-Contractor or Supplier.

12)  If the City pays rent, insurance costs, etc. associated with the storage of materials on site, these costs will be
deducted from the contract including administrative cost.
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ITEM 180

UNWATERING

The term “Unwatering” shall mean the removal or keeping out of water from the site, in order that work may be carried
out in accordance with the specifications.

Where unwatering is not a pay item, but is required to carry out other work, then such necessary unwatering shall be
provided by the Contractor. The Contractor shall provide such temporary water-tight structures and pumps as are required
for unwatering, and then after completion of the work, remove the unwatering facilities and clean-up and trim the site to
sightly proportions, all at his own expense.

In an unwatering operation silt laden water containing more than 25 milligrams of suspended solids per litre shall not be
disposed of directly into a watercourse or water body, and also silt laden water containing more than 350 milligrams of
suspended solids per litre shall not be disposed of directly into a sewer. Silt laden water exceeding these limits shall be
discharged to a vegetated area or to a sedimentation basin for removal of silt to within the appropriate limits before being
disposed of into a water course or water body, or into a sewer. Where possible the vegetated areas shall be not less than
60 m from a water course or water body, unless otherwise directed by the Engineer.

Cofferdams, when used, shall be constructed with suitable materials so as to render the cofferdam non-erodible and non-
polluting. Earthfill cofferdams shall be faced with plastic sheeting followed by sandbags, or equivalent if approved by the
Engineer. The purpose of the plastic is to produce a dam that produces the least amount of infiltration.

Should silt fences be required in connection with unwatering, then the silt fences shall be included in the cost of unwatering.
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DIVISION 2

SPECIFICATIONS FOR WATER & SEWER SERVICES

INDEX
Item No. of pages in each item
200 Index 1
201 Closed Circuit Television (CCTV) Inspection 9
211 Trench Excavation 4
221 Sanitary Sewer 4
222 Storm Sewer 3
223 Manholes, Catch Basins, Ditch Inlets, Headwalls & Chambers 3
224 Sewer Forcemain 4
225 Sewer Services 2
226 Perforated Pipe for Sub-Drainage 2
227 Sanitary Sewage Lift Station 12
230 Watermains 13
240 CIPP (Cured-in-place-pipe) Lining of Sewers 17
250 CIPP (Cured-in-place-pipe) Lining of Watermains 24
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ITEM 201

CLOSED CIRCUIT TELEVISION (CCTV) INSPECTION

201.01 SCOPE OF WORK

The work covered by this specification consists of furnishing all materials, labour, supervision, equipment, and plant
necessary to perform closed-circuit television (CCTV) inspection of new and existing sewer pipes as specified.

201.02 DEFINITIONS

"CCTV" shall mean closed circuit television.

"Sewer Section" shall mean the length of pipe connecting two manholes.

"Building Service" shall mean the sewer line (lateral) extending from the building to the sewer main.

“MH” shall mean Manhole or Maintenance Hole.

"NASSCO" shall mean the National Association of Sewer Service Companies.

"PACP" shall mean Pipeline Assessment and Certification Program.

201.03 WHEN CCTV INSPECTIONS ARE REQUIRED

CCTV sewer inspection are required:

(@) for all new sewer installations (sanitary and storm).

(b) when any proposed construction project may conceivably damage, disrupt or otherwise disturb any portion (or an
appurtenance) of the City’s existing sewer system. In this case, a pre-construction and post-construction inspection
of the existing sewer system will be required.

(c) other sewer investigative works as required by the City.

CCTV sewer inspection requirements for proposed construction projects shall be determined based on the following

criteria:

(@ Any sewer running parallel to the proposed construction area and within 5 metres of same, shall be inspected if
blasting is required or anticipated.

(b) When blasting is not required, any sewer running parallel to the proposed construction area and within 3 metres of
same shall be inspected.

(c) Where the Engineer may deem necessary.

In new sewers, a small stream of clear water is to flow in the pipe during the CCTV inspection to define the invert of the
pipe and sags in the pipe.

201.04 ARRANGEMENT FOR INSPECTIONS

The Contractor will arrange all pre-construction and post-construction CCTV inspections.
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201.05 PRE-CONSTRUCTION INSPECTION OF SEWERS

In the area of the proposed construction, all building services connected to the sewer main shall be assumed to be in
reasonable structural condition if they have been functioning properly in the past.

If a malfunction of a building service is caused, then the contractor will be held responsible for any repairs.

Pre-construction inspection of existing sewers shall be completed prior to the start of any constructions works, in
accordance with the requirements of Item 201.03.

As an alternate to the previously outlined pre-construction inspection requirements, the Contractor may accept the sewer
pipe conditions identified in a previous CCTV Inspection report for the affected area, which may be presently on file.
However, to permit utilization of a past report, the following criteria must be met:

(@ The CCTV Inspection report shall be less than three (3) years old.

(b) No major construction works shall have been undertaken in the immediate area since this inspection.

201.06 POST-CONSTRUCTION INSPECTION OF SEWERS

The post-construction inspection of new and existing sewers must be completed within thirty (30) days of completion of
the works, and in any case before the work is accepted.

New sewer installations found to have deficiencies are to be re-inspected after the deficiencies have been rectified. The
final CCTV inspection shall identify no deficiencies and clearly indicate the revision number.
201.07 REPAIR OF DAMAGED SEWERS

All damage incurred by any portion of the sewer system due to a construction project shall be repaired by the contractor,
at the contractor’s expense and in accordance with City Specifications.

Upon completion of these repairs, a subsequent verification CCTV inspection shall be undertaken to assess the quality of
the repairs. Repairs that are not in accordance with the City Specifications will have to be redone and re-inspected at no
cost to the City.

201.08 SITE SAFETY

The Contractor shall ensure that all aspects of the required work are, at all times, in full and complete compliance with the
Occupational Health and Safety Act, as amended. The Contractor shall provide approved equipment and training to
personnel who enter confined spaces as may be required. The procedures the contractor follows for Confined Space Entry
must meet or exceed the requirements outlined by the Occupational Health and Safety Act

201.09 TRAFFIC CONTROL

The Contractor shall provide traffic control measures in accordance with Item 130 Traffic Control of the City of St. John’s
Specifications Book.

201.10 SEWER CONDITION CODING

CCTV inspections shall include sewer condition coding in accordance with the National Association of Sewer Service
Companies (NASSCO), Pipeline Assessment and Certification Program (PACP) Reference Manual.
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201.11 OPERATOR CERTIFICATION

CCTV inspection and defect coding shall only be completed by operators who have a current NASSCO PACP
Certification. A copy of the PACP Certificate for each operator that will be performing CCTV inspections shall be
provided to the Engineer prior to start of work. The operator shall be fully trained in all aspects of sewer inspection and
capable of making accurate observations and recording of all conditions, which may be encountered in the sewers. Only
work completed by PACP certified operators will be accepted.

201.12 CODING ACCURACY

Prior to commencement of CCTV inspections, the Contractor shall develop and implement a formal coding accuracy
verification system. Coding accuracy will be a function of the number of defects or construction features not recorded or
omitted and the correctness of the coding and classification recorded. Coding accuracy will satisfy the following
requirements.

e header accuracy — 95%
e  detail accuracy — 85%

Verification of coding accuracy shall be completed on a random basis on a minimum of 10% of the inspection reports. A
minimum of two accuracy verifications shall be completed for each operator for each week working.

Inspections not satisfying the accuracy requirements shall be re-coded to meet the accuracy requirements and the accuracy
of the inspections immediately preceding and following the non-compliant inspection, shall be verified. Repeat the process
until the proceeding and subsequent inspections meet the accuracy requirements.

Coding accuracy checks shall be provided with the corresponding video recording.

201.13 EQUIPMENT

Inspection equipment shall consist of inspection unit (vehicle), cameras, lighting, cables, power source, monitor(s), data
acquisition system, digital recorder, and other related equipment.

Inspection Unit (Vehicle)

The inspection unit shall consist of a self-contained vehicle with an area for viewing, recording, and controlling the CCTV
inspection operations and a separate area for equipment storage. The viewing and control area shall be insulated against
noise and extremes in temperature. Proper seating accommodation for two people, in addition to the operator, shall be
provided with a clear view of the monitor screen which displays the inspection work as it proceeds.

The equipment must be in good mechanical condition and the inspection unit shall have sufficient spare parts to ensure a
minimum of downtime.

The inspection unit shall be equipped with fans and/or blowers necessary to remove any fog that may be present in the
sewer during inspection.

The Contractor shall equip the inspection unit and/or crew supervisor with a cellular telephone and provide the telephone
numbers to the Engineer.

The Contractor’s personnel shall not smoke within the CCTV unit when the City representative is present.

Camera

The CCTV camera shall be specifically designed and constructed for sewer inspection and shall permit viewing of the
entire perimeter of the sewer. The CCTV camera shall be operative in environments with 100% humidity. The CCTV
camera shall be a colour, pan, tilt and zoom view type camera physically capable of radial rotation of 360 degrees, lateral
rotation of at least 270 degrees, and of producing a continuous high-resolution picture of not less than 400 lines at the
periphery of the picture. The adjustment of focus and iris shall allow optimum picture quality to be achieved and shall be
remotely operated.
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Lighting

The camera shall be equipped with a self-contained, adjustable, direct light source compatible with the lens angle and
dispersed to create even distribution of the light around the pipe perimeter without the loss of contrast, flare out of picture
or shadowing. The periphery of the pipe shall have a minimum illumination level of 100 foot-candles over a minimum
distance of two (2) meters.

Camera Transporter

The camera shall be transported through the sewer by means of a self-propelled rubber tire or crawler type camera
transporter capable of passing over minor amounts of debris and surface imperfections. The transporter shall permit
complete inspection of the sewer from the centre of the start manhole to the centre of the finish manhole while maintaining
a centreline path. The camera transporter shall be capable of moving forward and reverse at variable speeds. The mounting
of the camera shall be adjustable such that the central axis of the camera lens is positioned in the center of the pipe and
looking along the longitudinal axis of the pipe during the inspection of the sewer. The camera position tolerance shall be
+/- 10% of the vertical dimension of the sewer.

Where conditions do not permit the use of a self-propelled camera transporter, the camera shall be float or skid mounted
and towed by winch through the pipeline. The winch cable shall be of steel or an equally non-elastic material and shall be
positioned in a manner that will not impede the cameras view of the sewer and ensure the float or skid is stable enough to
provide a smooth progress and steady video recording.

Transport equipment and cable shall be capable of inspecting a minimum of 200 metres of sewer from a single access
point.

Monitor

The monitor shall be not less than a 21-inch monitor and shall provide a colour picture of sufficient size and clarity and be
positioned to be easily viewed by the City representative, and it shall clearly define the details of the interior of the sewer.
The picture quality on the monitor shall provide a continuous 400 lines (or greater) resolution video picture.

Digital Video Recorder

Digital video recorders shall be able to continuously capture digital video in colour from the live video source with MPEG-
4 format. Minimum recording video resolution shall be 400 lines with a NTSC size of 720 x 480 @29.97 frames per
second.

Robotic Cutting Equipment
The robotic cutting (including milling) equipment shall have the following capabilities:
o self-propelled capable of driving in forward and reverse.
e capable of working in sewers with pipe diameters of 200 mm and greater.
e robotic arm capable of swivelling up and down and rotating clockwise and counter-clockwise.
e  Colour camera with rotation of 270 degrees (135 degrees up and 135 degrees down)

The equipment shall have both cutting and milling heads for the following tasks:
e Milling of concrete, ceramics, organic substances, and plastics.
e Abrasive cutting of protruding obstacles such as roots, branches, sticks, etc.

201.14 SEWER AND MANHOLE MEASUREMENTS

Measure the vertical distance from the sewer invert to the top of the manhole frame (Start MH and End MH) to the nearest
0.01 of a meter with a steel tape before beginning the CCTV inspection. Pipe diameters shall also be measured for each
sewer section.

Measure the distance between the center of the start and end manhole on the ground surface above the sewer to the nearest
0.10 of a meter using a steel tape or other approved methods before beginning the sewer inspection. The center of the
manhole will be based on the centre of the manhole cover regardless of the manhole configuration.

Provide a remote reading counter to measure distance the CCTV camera has travelled within the sewer from the center of
the start manhole during the sewer inspection. Measurement shall be recorded in metres to the nearest 0.10 of a meter.
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The distance measurement by the remote reading counter within the sewer shall be accurate to within 1% of the above
ground steel tape measurement between start and end manhole centers.

201.15 CCTV INSPECTION

Unless otherwise specified in the contract documents, each sewer pipe section being inspected shall be sufficiently dry to
ensure total viewing of the periphery of the pipe, including the pipe invert and under no circumstances shall the sewer flow
height be greater than 10 percent of the height of pipe. Where required, appropriate flow control measures shall be used
to accomplish the required viewing of the pipe, as per Section 201.16 of this Specification.

The inspection shall be from the center of the start MH to the center of the end MH. The remote reading counter shall be
adjusted so that zero is at the center of the start manhole.

The inspection shall provide a complete vertical view of the inside walls (base to cover) of the start MH and end MH, as
well as a clear view of the pipe/MH wall interface of the start MH.

Begin CCTV inspections generally with the upstream sewer in the system and proceed downstream in a consecutive
manner. Schedule inspection of downstream sewers to be done after the contributing upstream sewers have been cleaned.

CCTV inspections shall be performed in the direction of the flow and shall be continuous over the entire length of the
sewer section. When it is not possible to complete an entire inspection in one direction, the inspection of the sewer section
must be completed from the opposite direction. The Contractor shall clearly document the reason for abandonment of an
inspection. When a portion of the sewer section is unable to be CCTV inspected from either direction, the contractor shall
immediately notify the Engineer to assess the possibility of undertaking additional steps (ie. flushing, cleaning, reaming,
etc.) to complete the inspection.

The sewer section under inspection shall be free of any fog or vapour that obscures the view. Where required, appropriate
ventilation equipment such as fans and blowers, or other provisions shall be used to eliminate such fog or vapour.

The inspection speed shall allow proper viewing and analysis of the sewer condition. The maximum camera travel speed
shall be 9 meters/minute. The camera shall stop and pant/tilt, as necessary, to provide a clear direct view of each building
service, pipe connection, infiltration, obstruction and all other defects for at least 5 seconds.

The camera lens shall be kept clean during the entire CCTV inspection.

The finished video must be clear and correctly illuminated to vividly show the object being video inspected. Unacceptable
quality will be cause for rejection.

The Engineer reserves the right to view the television monitor and request digital still photographs of major items of
concern, during the CCTV inspection.

201.16 FLOW CONTROL MEASURES

The Contractor shall be responsible to provide for the design, supply, installation, operation, and maintenance of
appropriate flow control measures, as necessary to properly conduct the work, as specified.

Where conditions permit, flow control measures may consist solely of plugging or blocking the sewer at the manhole
upstream of the sewer section to be cleaned or CCTV inspected. Plugs shall be designed such that it can release any or all
of the flow, as necessary.

When adequate flow control cannot be obtained by plugging the sewer, the Contractor shall provide bypass pumping or
vacuum trucks to transport the flow from upstream sewers to a downstream or adjacent sewer. The contractor shall be
responsible to determine the capacity of the required bypass system.

When possible, CCTV inspections shall be conducted during periods of lower flows to lessen the required flow control
measures.
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The Contractor shall continuously monitor flow levels in the sewer to ensure that flow control measures do not cause back-
ups or flooding of public or private property being serviced by the sewer system. Any damage due to back-ups or flooding
of public or private property that is deemed a result of the Contractors operations will be remediated and repaired at the
Contractors expense.

201.17 SEWER CLEANING

When specified in the contract documents or as directed by the Engineer, the Contractor shall conduct sewer cleaning
operations immediately prior to CCTV inspection, as specified below.

The sewer section shall be cleaned to remove all grease, deposits, debris, roots, and other foreign materials that obscures
viewing of the pipe or prevents the camera from traveling the entire length of the pipe. Sewer cleaning shall be by means
of high velocity jet water propelled cleaning equipment. When necessary and as directed by the Engineer, other means of
sewer cleaning, such as hydraulically propelled or mechanically powered cleaning equipment with use of reamers, cutters,
or grinders, and flushed afterwards with a high-pressure water nozzle shall be utilized. Any foreign material remaining
after cleaning operations must not reduce the internal diameter of the sewer by more than 25 mm or obscure the view of
the pipe or prevent the camera from traveling the entire length of the pipe.

The Contractor shall plan and execute the cleaning operations to prevent damage to the sewer and service connections,
and to ensure that any areas of the sewer that are structurally unsound are not further damaged. Precautions shall be taken
to ensure that the cleaning operations do not cause flooding of public or private property being serviced by the sewer
system. Any damage to the sewer or service connections or flood damage that is deemed to be a result of the Contractors
operations shall be repaired at the Contractors expense.

The Contractor shall scour manhole walls and benching before cleaning downstream sewers. Sewers are to be cleaned in
the direction of flow. Material from the cleaning operations shall be removed at the downstream manhole of the section
being cleaned with vacuum pumping or other acceptable methods. Passing material from manhole section to manhole
section shall not be permitted. The Contractor shall also install a screen at the outlet pipe of the downstream manhole to
catch any material which may migrate downstream. The Contractor will be responsible for proper off-site disposal of all
materials removed from the sewer during cleaning operations. Wastewater shall remain in the sewer system and be allowed
to flow downstream during removal of material. Excessive wastewater removed from the sewer system during removal
of material shall be discharged back into the sewer of origin and not removed from site. Contractor shall not be
compensated for off-site disposal of wastewater, unless otherwise approved by the Engineer.

201.18 PROTRUDING SERVICE CONNECTIONS

When specified in the contract documents or as directed by the Engineer during the CCTV inspection work, service
connections that protrude into the sewer section shall be cut or ground back prior to pipe cleaning operations that may
damage the connection or to facilitate CCTV inspection of the pipe. The Contractor shall notify the Engineer of any
protruding service connections, prior to proceeding with the work. The finish surface of the connection shall be smooth
and even with no jagged edges. The extent of the protrusion left in place must not interfere with the cleaning operations
and in no case, shall be more than 25 mm from the pipe wall. If an intact and sound service connection is damaged or
broken by the Contractor, then the Contractor shall repair the damage at his own expense by using excavation if necessary.
The Contractor shall submit the proposed method of repair and reinstatement of damaged service connections to the
Engineer for review and approval, prior to commencement of the work.

201.19 RECORDING RESOLUTION
Provide a minimum of 400 lines of resolution around the periphery of the picture for digital MPEG video playback.

Confirm recording resolution, if requested by the Engineer, by recording a RETMA type resolution chart as follows:

a) Set up camera and accessories for the recording to simulate an actual inspection, for example, video signal routed
through the cable reel and video overlay system.
b) Record camera being introduced and reaching its final position for the test.
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c) Resolution chart shall fill the monitor screen.

d) Resolution chart shall be illuminated evenly and uniformly without reflection and illumination source shall accurately
simulate the lighting used in the sewer inspections.

e) Record test for a minimum of 30 seconds.

f) Identify the camera (make, model and serial number) on the recording.

g) Perform the test at the start of digital recording.

201.20 RECORDS

A digital inspection record shall be maintained during the sewer inspection by the Contractor. This record shall show the
exact location of the camera, each pipe connection, building service, and defect. The location shall include the distance
away from the reference manhole and the position as referenced to the axis of the pipe and will be clearly displayed and
recorded in overlay format. Defects will be coded as per NASSCO PACP standards.

The term defect is hereinafter defined as:

(@ Any sewer pipe joint which displays a gap, separation, offset or displaced gasket.

(b) Any building service which has water entering around the junction of the lateral to the sewer pipe, or a steady flow
entering the sewer section through the sewer lateral.

(c) Any building service exhibiting a protrusion into the sewer line section.

(d) Any section of the sewer which is crushed, broken, deformed or displays holes, voids, or cracks.

(e) Any section of the sewer which has active infiltration or shows signs of previous infiltration.

() Any variance in the grade of the sewer pipe section, including sags.

(g) Any evidence of grease, gravel, roots, debris, or other foreign materials which may impede sewer flow.

(h)  Any other defect as per NASSCO PACP standards.

The CCTV Inspection Report for each section will be submitted by the Contractor in the format as noted in Item 201.21
Standards for CCTV Inspection Reports. In addition to the normal Inspection Report format, where applicable, the
Contractor shall submit Inspection reports to the Engineer who in turn will submit with his comments to the City.

All measurements in the video and inspection report shall be metric.

Inspection reports shall include photographs of significant defects. Digital photographs shall have a resolution of at least
640 x 480 pixels.

All photos and video pictures shall be of excellent quality and resolution. They should present a clear picture of the
condition of the pipe with a precise and distinct definition of all observations and defects.
201.21 STANDARDS FOR CCTV INSPECTION REPORTS

Within ten (10) working days following completion of a CCTV Inspection on a section of sewer, a final CCTV Inspection
Report (PDF format) and the associated CCTV inspection video, shall be submitted by the Contractor to the Engineer.

The Contractor shall provide CCTV inspection videos and reports to the Engineer by way of the Internet. The Contractor
shall provide the Engineer with a URL (ie. internet address) that will provide access to the CCTV inspections for viewing
and downloading within the specified timeline.

The inspection report and video must be produced utilizing a commercially available and internationally recognized sewer
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inspection software program. Each report will bear a traceable report and revision number as well as Contractor’s name,
Project, Location, and Date.

The sewer inspection software must be capable of the following:
1. Digitally record each video to MPEG-4 format and suitable for proper playback on commonly used video file
playing software applications.
2. Generating a text overlay on each section with a complete description including continuous distance display,
observations, and defect coding throughout each section.
Rating deficiencies as per NASSCO PACP coding.
Documenting and storing data and video files together.
Generating written reports complete with still photographs.
Produce scaled drawings indicating position of service laterals, deficiencies, and other observations.
Interface with City sewer management software.

No g kow

Clearly display the following information on the viewing monitor and video recording for a minimum of 10 seconds prior
to commencing the inspection:

Contract Name and Number

Street Name

Start Manhole and End Manhole

Pipe Type or Use

Pipe ID Number

Direction of Travel

Pipe Material, Shape and Diameter
Date and Time

Invert depth of Start MH and End MH

CooNoA~WNE

Clearly display the following information on the viewing monitor and video recording throughout the inspection:
Street Name

Start Manhole and End Manhole

Automatic update of distance from center of the start manhole

Defect coding and observations

el NS s

201.22 VIDEO FILE NAMING CONVENTION
File names for each digital video file shall be in accordance with the following:

Street Name_Pipe Type and ID_Start MH_End MH_DS or US<inspection direction>_<Letter designating inspection
sequence>.MPG

For example: Topsail Road_San5329 MH5328 MH5350_US_A.MPG

Pipe and manhole ID numbers will be provided by the Engineer.

Use “San” for sanitary sewers, “Sto” for storm sewers and “Com” for combined sewers.

Use “A” for the initial inspection of the sewer section. Use “B” and subsequent letters for additional “partial” inspections.

201.23 QUALITY ASSURANCE

Upon submission, inspection reports, digital MPEG video recordings and coding accuracy checks shall be reviewed to
ensure compliance with the Contract Documents.

Submittals shall be reviewed by the Engineer and their acceptance confirmed within 10 working days of submission. Only
inspections with minimum accuracy for header information of 95% and minimum detail accuracy for defects and features
of 85% will be accepted. Non-compliant submissions will be returned for correction. Corrected submissions shall be
returned to the Contract Administrator for review within 5 Working Days.

Operators failing to meet the coding accuracy requirements on two occasions shall not be permitted to code on the
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remainder of the Contract, unless they successfully re-attain NASSCO qualification.

Re-perform sewer inspections where the Engineer has determined the requirements of this specification have not been
satisfied. Correct non-compliant inspection submissions and resubmit the corrected inspections to the Engineer within 5
Working Days. Repeat the process until the inspection submissions are accepted by the Engineer.

202.24 MEASUREMENT FOR PAYMENT
Measurement for payment purposes shall be as follows:

1) CCTV Inspections — centreline distance measured in meters (from center of start MH to center of end MH) of existing
sewer pipe inspected. Unit price shall be full compensation for carrying out the specified scope of work, with
exception of any separately identified pay items.

2) Flow Control — included in CCTV Inspections.

3) Sewer Cleaning — hourly rate (all inclusive). Rate shall be full compensation for carrying out the specified scope of
work. The payment time shall be the duration between when the Contractor arrives on site and when the Contractor
itis advised to stop work and leave the site. No payment shall be made for mobilization or demobilization. (Provisional
Item).

4) Robotic Cutting - hourly rate (all inclusive). Rate shall be full compensation for carrying out the specified scope of
work. The payment time shall be the duration between when the Contractor arrives on site and when the Contractor
itis advised to stop work and leave the site. No payment shall be made for mobilization or demobilization. (Provisional
Item).

5) Material Disposal — the weight of material in metric tonnes removed from the sewer pipes during cleaning operations
and disposed of at an off-site facility approved to accept such materials for disposal and/or treatment. (Provisional
Item).

201.25 PAYMENT

Payment for CCTV Inspection of new storm and sanitary sewer systems shall be included in the bid price for new storm
and sanitary sewer systems.

CCTV Inspection of existing sewer systems shall be paid for under this item.
Pre inspection and post inspections of the same sewer shall be considered two separate sewers for payment purposes.
There will be no additional payment for re-inspecting a sewer after rectification of deficiencies noted in a post construction

inspection, if these deficiencies were the fault of the Contractor.

Payment shall be on a unit price or hourly rate basis, as per the pay items identified in the Tender Form. The bid price
shall include all labor, equipment, and materials necessary to complete the work in accordance with this specification.

Any cost associated with the required flow control measures shall be included in the Unit Price for CCTV Inspections. No
additional payment will be made for flow control measures.

Payment will not be made until the required CCTV inspection report submissions are deemed acceptable by the Engineer.

Where in the Engineer’s opinion, the CCTV inspection report is not in accordance with the Contract requirements, the
Contractor shall re-perform the inspection at no additional cost to the City.
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ITEM 211

TRENCH EXCAVATION

211.01 SCOPE OF WORK

This item shall cover all excavation other than excavation classified as street excavation or excavation for structures. Also

included are the bedding, backfilling, care and protection of existing pipes and structures and the removal of all surplus

material remaining after the completion of the work, as directed by the Engineer.

211.02 CLASSIFICATION

There shall be only three (3) classes of excavation;

(@ Solid Rock (SR) which shall be solid beds or masses of igneous, sedimentary, or metamorphic rock which, prior to
its removal was integral with its parent mass, and cannot normally be excavated without blasting or pneumatic
hammer, and boulders or rock fragments having individual volume in excess of 0.5m? determined from three (3)
mutually perpendicular dimensions.

(b) Other Material (OM) which shall be all excavated material not classified as solid rock or unsuitable material.

(c) Unsuitable Material (USM) shall be excavated material not suitable for re-use as trench backfill.

211.03 DIMENSIONS AND DEPTH OF TRENCHES

All pipes shall be laid to the depth shown on the plans, except as otherwise instructed by the Engineer. Trenches shall be
excavated to the dimensions specified and the grades given by the Engineer and only as far in advance of the pipe laying
as specified, to a maximum of 15 metres. Trench backfilling operations shall lag no more than 6 metres from pipe
installation.

211.04 PREPARATION OF TRENCH AND PIPE FOUNDATION

The foundation in the trench shall be formed to prevent any subsequent settlement.

Pipes should be carefully protected from all blasts. All excavation requiring blasting shall be completed at least 10m in
advance of the laying of the pipe.

211.05 SHEATHING AND BRACING

The sides of the trenches shall be supported by suitable sheathing and bracing in accordance with agencies having
jurisdiction and this contract. All sheathing shall be removed before backfilling unless otherwise specified by the Engineer.
The cost of sheathing and bracing shall be covered in the price for trench excavation.

211.06 EXCAVATION BELOW GRADE

Where the ground does not afford a satisfactory foundation, the Contractor shall excavate to such increased depth as is

necessary. The trench shall be backfilled with approved material. Payment for extra excavation and backfill below grade
will be measured and paid as per theoretical limits for trench excavation.

211.07 BLASTING
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Refer to item 139 entitled “Use of Explosives”.

211.08 UNWATERING

Perform all work in dry conditions. Control water as per the Item 135 “Excavations and Embankments” and Item 180
“Unwatering”, water shall be kept out of new and existing sanitary and water lines and electrical conduit.

211.09 BACKFILLING
Material for Bedding:

The bedding material shall be compacted beneath and around the pipe to the undisturbed trench walls and have a compacted
thickness of not less than 300mm over the top of the pipe, unless otherwise indicated on the drawings.

Bedding material for watermains, forcemains, sanitary and storm sewers and services shall be material conforming to the
gradation of Granular “B” found in the Item 323 "Gravel for Streets”. 40mm minus crushed stone is acceptable.

Bedding material for electrical conduit shall be sand having no particle size greater than 5mm.

If imported bedding material is required, the Contractor shall supply this material. Separate payment shall be made as
designated under the Schedule of Prices for Trench Excavation.

Material for Backfilling:

The remainder of the trench shall be backfilled with excavated material approved by the Engineer containing no stone
larger than 150mm. The material shall be placed in layers not exceeding 300mm in thickness and adequately compacted.
Backfill material shall be of a composition that provides insulation qualities. If material of sufficient quality and quantity
is not available on site, the Contractor shall import same. Any imported material required for backfilling must conform to
the Item 322 “Borrow”.

All excavated trench material intended for use as backfill shall be protected by the contractor, so the moisture content is
maintained within the range that allows its reuse. If the contractor does not make the necessary efforts to protect the fill,
then the volume of the unprotected fill that was deemed unsuitable for reuse as backfill will be deducted from the final
borrow quantity for payment. Service line trenches shall not be backfilled with all blasted rock. The trench backfill must
contain a 1m deep layer of OM or be backfilled with a 50/50 mixture of blasted rock and OM.

Geogrid as per Item 360 — “Geogrid” is required for stand-alone trenches/excavations greater than one (1) meter deep and
shall be placed as per Drawing No. 10-211-05. Examples include private service connections to the water or sewer mains
in the street, water or sewer main repairs and other localized excavations. Geogrid may not be required for larger trenching
projects at the Engineer’s discretion.

Drainage Blanket:

A drainage blanket 300mm thick or as detailed in the contract drawings and made of Granular “B” road gravel shall be
placed against headwalls for the full height and width of the excavation. Payment for this drainage blanket shall be
included in the unit price bid for headwalls.

Compaction:

Backfill shall be compacted to a density of at least 95% of Standard Proctor density and as per Drawing No. 10-211-05.

Moisture Content:

The moisture content of the backfill material shall be within the range of plus or minus three percent (3%) of Proctor
Optimum Moisture Content.
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211.10 INSPECTION

Pipes or structures shall not be backfilled until inspected.

211.11 MARKER TAPE

All trenches shall have placed approximately 1m above the pipe 150mm wide heavy gauge polyethylene marking tape
indicating the service buried. Costs of supplying and installing marking tape will be included with the Unit Price Bid for
Trench Excavation.

211.12 CLEANUP

Any surplus and/or unsuitable material not needed for inclusion in the work shall become the property of the Contractor
and be removed from the site at the Contractor expense.

211.13 BASIS OF MEASUREMENT

The unit of measurement shall be the cubic metre (m3) as determined by the following:

The volume of excavated material shall be computed from measurements of the length, width, and depth of the completed
excavation, in accordance with the following:

1. Trench length shall be measured for:

(&) Sanitary, storm and water mains - from the centre of the manholes, catch basin, bends, tees or other fittings
installed.

(b) House services - from the centerline of the connecting mains to the point of termination denoted by the Engineer.

(c) Underground conduit - the length approved by the Engineer.

2. Trench width shall be either:
(@) Water, sanitary & storm services and underground conduit - 2000mm.
(b) Single-pipe trenches - the greater of 2000mm or the outside diameter of the pipe plus 600mm.

(c) Double-pipe trenches - the sum of outside diameters of the two pipes plus 1050mm.

3. Trench depth shall be the distance between the ground surface and either:
(@ 150mm below the invert of the pipe.

(b) The bottom of the completed trench if over-excavation is necessary for the replacement of unsuitable material
below the pipe.

No additional excavation will be paid for at manhole locations, unless the excavation is for a manhole to be constructed
over an existing sewer line, or if solid rock is encountered. Measurement shall be based on a line 600mm outside the wall
of the manhole and a depth measured from 300mm below the invert of the existing pipe to the top of ground or top of rock
which ever is applicable.

Excavation for catch basins shall be based on a standard of 19m? per single catch basin and 25m?® per double catch basin.
If rock is encountered, excavation for rock shall be paid at the unit price for solid rock based on a line 600mm outside the
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wall of the catch basin and a depth measured from the average top of rock to 200mm below the bottom of the catch basin.
Where rock is encountered in catch basins, the OM quantities to be measured shall be 19m?® minus SR for single catch
basins and 25m? minus SR for double catch basins.

Excavation for traffic pole bases and traffic controller bases will be based on the following: length = base length +
1200mm, width = base width + 1200mm, depth = distance from top of ground to bottom of base.

There will be no additional payment at junction box and headwall locations, unless the excavation is in solid rock, in which
case, measurement for rock will be as applicable to catch basins in rock excavation.

Removal of asphalt and concrete shall be paid under Item 321 “Street Excavation”.

Imported bedding material shall be measured in cubic metres based on length of pipe requiring bedding, theoretical width
of trench and theoretical depth as indicated on the plans or called for in this specification, less the volume of pipe.

Borrow used for trench backfill shall be measured as Trench Borrow in cubic metres (m3) based on length of trench
requiring borrow and theoretical width as detailed in this specification and the average depth of trench requiring backfill,
or if no trench borrow item is provided, borrow shall be paid for under Item 322 “Borrow”.

Any additional excavation, as for bell recesses, side wall sloping, extra working space etc. shall not be included in
measurements for payment purposes.

211.14 PAYMENT

Payment shall be made at the respective unit prices bid for each cubic metre of material excavated or supplied in each of

the stipulated classifications. The unit price bid shall include full compensation for all labour, equipment, materials and
supplies necessary to excavate, backfill and perform all work in accordance with these specifications.
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ITEM 221

SANITARY SEWER

221.01 SCOPE OF WORK

The Contractor shall supply, transport, lay, joint, test and inspect sanitary sewer pipe as shown on the plans and do all
other work necessary to make a proper connection to the existing sewer system in accordance with the following
specifications.

221.02 PIPE AND FITTINGS

General

Diameter, material, strength, class and dimensional ratio of pipe and fittings: as indicated.

Polyvinyl Chloride Pipe (PVC)

Smooth wall polyvinyl pipe and fittings to ASTM D3034 and ASTM F679. Plastic pipe and fittings: certified to CSA
B182.1 for 100/125/150 mm sizes, CSA B182.2 for 200 mm to 675 mm sizes. DR 35 for mains and DR 28 for service
pipe, unless otherwise indicated on the contract drawings, with locked-in gasket and integral bell system.

Joints shall conform to CSA B182.1 or ASTM D3212. Rubber gaskets shall conform to ASTM D3212.

Profile wall polyvinyl chloride pipe - pipe and fittings shall be certified to CSA B182.4 and ASTM F794. Pipe stiffness to
be 320 kPa. This pipe not to be used for diameters less than 300mm.

Profile Polypropylene Pipe (PP)

Polypropylene pipe and fittings shall be certified to CSA B182.13 for 300-1500 mm. Minimum pipe stiffness to be 320
kPa.

Pipe shall be joined with a gasketed integral bell and spigot joint, and the spigot shall have two gaskets meeting the
requirements of ASTM F477.

Concrete

Pipe and Fittings

Non-reinforced circular concrete pipe and fittings: to CSA A257.1, designed for flexible rubber gasket joints, mortar joints
to CSA A257.3.

Reinforced circular concrete pipe and fittings: to CSA 257.2, designed for flexible rubber gasket joints, mortar joints to
CSA A257.3 and to ASTM C655M.

Concrete Pressure Pipe

Pipe and Fittings

Prestressed concrete pressure pipe, steel cylinder type, lined-cylinder type to A W.W.A. C301(L).
Prestressed concrete pressure pipe, steel cylinder type, embedded-cylinder type to A W.A.A. C301(E).
Reinforced concrete pressure pipe, non-cylinder type to A.W.W.A. C302.

Reinforced concrete pressure pipe, steel cylinder type, pre-tensioned to A.W.W.A. C303.

Joints to be sealed with non-shrink grout.
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221.03 PIPE LAYING

Where a Contractor is required to install sanitary sewer mains beginning at an existing manhole or section of existing
main, the Contractor shall install a temporary 6mm mesh screen over the outlet pipe of the first downstream, existing
manhole to prevent silt and gravel from entering the existing system from the new work. If this location is not appropriate,
the Engineer may choose a more suitable location.

All sewers shall be constructed in an open trench and laid to the lines and grades as set by the Engineer. The pipe shall be
well bedded on a solid foundation along the full length of each pipe. The bottom of the trench shall be recessed at bells
such that the barrel of the pipe shall be completely supported over its entire length on a solid foundation. In order to ensure
adequate lateral and vertical stability of the pipe during jointing and embedding operations, a sufficient amount of bedding
material to hold the pipe in rigid alignment shall be uniformly deposited, and thoroughly compacted on each side and back
of the bell of each pipe.

Alignment and grade of the pipe shall be established by the Contractor using appropriate laser technology. Horizontal
alignment tolerance for pipe shall be +/- 75mm.

The trench shall be kept dry and no pipe shall be laid in water or upon a wet, muddy or frozen bed. All pipes must be
thoroughly cleaned and protected from dirt and no water shall be allowed to flow in any pipe during construction.

221.04 PIPE ASSEMBLY

Pipe shall be assembled in accordance with the manufacturer's instructions. All pipes shall be unloaded and handled with
reasonable care. Pipe bells shall be laid on the upstream end. Sewer laying shall commence at the lowest elevation and
shall terminate only at manholes, service branches or clean outs. Where a sewer ends in a stub end outside of a manhole
for purposes of a future extension, the pipe shall end in a bell and plug.

221.05 CLEANING AND TEST FOR WATER TIGHTNESS OF SYSTEM

The pipes are to be flushed and cleaned prior to testing. Testing must be carried out in the presence of the Engineer. The
Contractor must furnish all water, labour and appurtenances required for testing.

Infiltration or exfiltration testing will be carried out as the work progresses, before any flows enter the system, after all
house services have been installed and after backfilling in the case of an infiltration test. The Engineer will decide whether
the infiltration or exfiltration test will be done for each section. Each manhole to manhole section shall be tested separately
unless otherwise approved by the Engineer.

Infiltration Test

Infiltration testing is an acceptable method of test only when the ground water level is above the top of the pipe throughout
the length being tested. The allowable infiltration for any portion of sewer shall be measured by weir or current metre
placed in the appropriate manhole and shall not exceed 4.6 litres per millimetre of internal pipe diameter per kilometre per
day, including manholes.

Isolate the section of sewer to be tested at its upper limits by temporarily plugging the outlet of the upstream
manhole. Construct a temporary dyke in the inlet pipe of the downstream manhole. Do not start until steady state
conditions have been established to the satisfaction of the Engineer.

Exfiltration Test

Exfiltration testing is an acceptable method of test only where the ground water level is low enough to allow the test
pressure to exceed the hydrostatic pressure created by the ground water. The allowable water exfiltration for any length
of sewer pipe between manholes shall not exceed 4.6 litres per millimetre of internal pipe diameter per kilometre per day.
During exfiltration testing the maximum internal pipe pressure at the lowest end shall not exceed 7.6m head of water or
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74.5kPa and the water level inside the upstream manhole shall be 1.0m higher than the top of the pipe or 1.5m higher than
ground water level, whichever is greater.

The pipe may be filled not higher than the above level, up to twenty-four (24) hours prior to time of testing, to permit the
normal absorption into the pipe walls to take place.

Test by letting the water stand in a standpipe for one (1) hour and observing the drop in level at the end of the period. The
drop in water level in the manholes at the end of the test will be a measure of leakage from the sewer.

Repeat Testing

If the Engineer has any reason for suspecting that any portion of the sewer has been damaged during the backfilling, or by
any other cause, and that the portion of sewer would no longer comply with the requirements of the test, then he may order
the Contractor to carry out a second test. Should the length of sewer prove defective, the Contractor shall repair or make
good the defects, or relay the length of sewer. No extra payment will be allowed for carrying out any such second test
even though the length of sewer proves to be satisfactory.

TABLE 1
Permissible Infiltration & Exfiltration Leakages
for 3-hour test

Pipe Diameter Infiltration Exfiltration
(mm) (I/m of pipe) (I/m of pipe)
100 0.058 0.058
150 0.086 0.086
200 0.115 0.115
250 0.144 0.144
300 0.173 0.173
375 0.216 0.216

221.06 CCTV INSPECTION

A CCTV inspection shall be carried out on all sections of the sewer, in accordance with Item 201 Closed Circuit Television
(CCTV) Inspection.

221.07 DEFLECTION TEST

All flexible thermoplastic pipe installed shall be tested for deflection. Deflection testing shall be carried out to confirm
that installed pipe meets the requirements for short-term and long-term deflection limits. Deflection tests shall not be
carried out sooner than thirty (30) days after installation and backfilling completion to assess deflection. The maximum
allowable deflection is 5% of the pipes Base Inside Diameter. The equipment used will be as recommended by the
manufacturer and may include a rigid “go-no-go” device or a laser profiling device.

Any section of pipe that exceeds the maximum allowable deflection of 5% shall be considered to have failed the deflection
test. All sections of pipe that fail the deflection test shall be repaired/replaced and retested.

Laser Profiling Device

The use of a laser profiling device will require prior approval by the Engineer. Specifications for the proposed system shall
be submitted for review, including details on the inspection methodology, final output format, sample test report, and
software requirements.

A deflection test report shall be provided for each sewer section. The report shall be presented in a continuous graph format
and identify vertical and horizontal diameters and % deflection/ovality vs. distance along the pipe length. The graph shall
include access point numbers and be generated automatically by the laser profiler software package.
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Contractors performing laser profile testing shall employ staff who are suitably qualified and experienced with the
equipment and methods required to obtain a quality test. Laser profile equipment shall be calibrated in accordance with
the manufacturer's recommendations, and evidence of satisfactory calibration shall be confirmed by the Engineer, prior to
City acceptance of the laser profile results.

At the sole discretion of the Engineer, any suspect sections of pipe, or sections where the laser profile results are
inconclusive, or section that exceed the maximum allowable deflection shall be tested with a “go-no-go” device. The “go-
no-go” device test results shall be accepted as the definitive test.

Go-No-Go Device

If using a “go-no-go” device, all pipe up to and including 900mm diameter shall be inspected with a mandrel device as
described herein and as per Drawing No. 10-221-01. Pipe larger than 900mm diameter shall be inspected with a suitable
proving device to confirm that vertical deflection does not exceed the maximum allowable deflection limit of 5%.

The mandrel or proving device shall be pulled through the pipe in such a manner to ensure that excessive force is not
used to advance the device through any deflection portion of the pipe.

The mandrel shall be cylindrical in shape, constructed with nine (9) evenly spaced arms and shall generally conform to
the following:

The minimum diameter of the circle scribed around the outside of the mandrel arms shall be equal to the values required
for each specific pipe material, within a tolerance of +/- 0.25 millimetres. The contact length of the mandrel shall be
measured between the points of contact on the mandrel arm. The outside radius of the mandrel arms shall be checked
for conformance with these specifications with a proving ring.

An oversized proving ring may be used, which shall be manufactured to a diameter equal to the outside diameter of the
mandrel plus 1 millimetre, to facilitate undertaking measurements to confirm the size of the mandrel conforms to the
dimensions and dimensional tolerances specified. The proving ring shall be manufactured to within 0.25 millimetres of
the specified size. The proving ring shall be fabricated from 6mm minimum thick steel.

As an alternative, a “go-no-go” proving ring device shall be permitted in which case the proving ring shall be sized up to
0.30 millimetres less than the circle that would be scribed by the specified mandrel size. If a “go-no-go” proving ring is
utilized, an acceptable mandrel will not be able to pass through the proving ring. “Go-no-go” proving rings shall not be
less than 0.1mm of the specified dimension.

Mandrel dimensions shall be calculated as follows:

Mandrel O.D. = 0.95 x Base I.D.

Base Inside Diameter (1.D.) is defined in the CSA or ASTM standard to which the pipe is manufactured.

221.08 MEASUREMENT FOR PAYMENT

Pipe - shall be the centreline distance in metres from beginning to end including pipe running through manholes, or in the
case of branch lines from the centre of the intersecting manhole to the end of pipe laying, for each pipe size and class
described in the Schedule of Quantities and Prices.

Connection to Existing Sewer - shall be for each pipe connection made to an existing sewer.

221.09 PAYMENT

Payment shall be on a unit price basis for pipe, supplied, transported, laid, jointed, tested, inspected and connected to
existing sewer systems. The bid price shall include all labour, equipment and materials necessary to complete the work in
accordance with this specification.
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The Contractor will only be paid to a maximum of ninety percent (90%) of the value of this item until such time as the
section of work has passed all tests. This ten percent (10%) will be called the "Sanitary Test Allowance". In addition, the
10% mechanics lien holdback shall apply.
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ITEM 222

STORM SEWER

222.01 SCOPE OF WORK

The Contractor shall supply, transport, lay, joint and inspect storm sewer pipe as shown on the plans and do all other work
necessary to make a proper connection to the existing sewer system in accordance with the following specifications.

222.02 PIPE & FITTINGS

General

Diameter, material, strength class and dimensional ratio of pipe and fittings: as indicated.
Polyvinyl Chloride Pipe (PVC)

DR 35 Pipe - shall be certified to CSA B182.2 for 200mm to 675mm sizes. Joints shall conform to CSA B182.1 or ASTM
D3212. Rubber gaskets shall conform to ASTM D3212.

Profile wall polyvinyl chloride pipe - pipe and fittings shall be certified to CSA B182.4 and ASTM F794. Pipe stiffness to
be 320 kPa. This pipe not to be used for diameters less than 300mm or for catch basin leads.

Profile Polypropylene Pipe (PP)

Polypropylene pipe and fittings shall be certified to CSA B182.13 for 300-1500 mm. Minimum pipe stiffness to be 320
kPa.

Pipe shall be joined with a gasketed integral bell and spigot joint, and the spigot shall have two gaskets meeting the
requirements of ASTM F477.

Corrugated HDPE

Corrugated double walled pipe shall have a smooth inner wall. Pipes may be bell and spigot style and pipe shall be certified
to CSA B182.8, have a pipe stiffness of 320kPa, and conform to ASTM F667 for storm sewers. This pipe is not to be used
for diameters less than 300mm or for catch basin leads.

Concrete

Non-reinforced circular concrete pipe and fittings: certified to CSA A257.1, designed for flexible rubber gasket joints,
mortar joints to CSA A257.3.

Reinforced circular concrete pipe and fittings: certified to CSA A257.2, designed for flexible rubber gasket joints, mortar
joints to CSA A257.3 and to ASTM C655M.

222.03 PIPE LAYING

Where a Contractor is required to install storm sewer mains beginning at an existing manhole or section of existing main,
the Contractor shall install a temporary 6mm mesh screen over the outlet pipe of the first downstream existing manhole to
prevent silt and gravel from entering the existing system from the new work. If this location is not appropriate, the
Engineer may choose a suitable location.

All sewers shall be constructed in an open trench and laid to the lines and grades as set by the Engineer. The pipe shall be
well bedded on a solid foundation along the full length of each pipe. The bottom of the trench shall be recessed at bells
such that the barrel of the pipe shall be completely supported over its entire length on a solid foundation.

In order to ensure adequate lateral and vertical stability of the pipe during jointing and embedding operations, a sufficient
amount of bedding material to hold the pipe in rigid alignment shall be uniformly deposited, and thoroughly compacted
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on each side and back of the bell of each pipe.

Alignment and grade of the pipe shall be established by the Contractor using appropriate laser technology. Horizontal
alignment tolerance for pipe shall be +/- 75 mm.

The trench shall be kept dry and no pipe shall be laid in water or upon a wet, muddy or frozen bed. All pipes must be
thoroughly cleaned and protected from dirt and no water shall be allowed to flow through any pipe during construction,
except as allowed for under the item "Excavations and Embankments".

222.04 PIPE ASSEMBLY

Pipe shall be assembled in accordance with the manufacturer's instructions. All pipes shall be unloaded and handled with
reasonable care. Pipe bells shall be laid on the upstream end. Sewer laying shall commence at the lowest elevation and
shall terminate only at manholes, service branches or clean outs. Where a sewer ends in a stub end outside of a manhole
for purposes of a future extension, the pipe shall end in a bell and plug.

222.05 CLEANING

The storm sewers are to be flushed and cleaned of any debris and building material prior to the television inspection.

222.06 CATCH BASIN LEADS

Catch basin leads greater than six (6) meters in length will require a CCTV inspection and deflection test unless otherwise
stated in the Contract Documents.

No formal grading plan will be provided for catch basin leads, but in no case will catch basin leads be permitted to be
installed at a grade less than two percent (2%). Single catch basin leads, and double catch basin leads shall have a minimum
diameter of 300 mm.

Manhole drop requirements applicable to storm sewer mains do not apply to catch basin leads. Catch basin leads may
enter the manhole at any convenient height above the invert of the outlet pipe.

222.07 CCTV INSPECTION

A CCTV inspection shall be carried out on all sections of the sewer in accordance with the Item 201 "Closed Circuit
Television (CCTV) Inspection™.

222.08 DEFLECTION TEST

All flexible thermoplastic pipe installed shall be tested for deflection as per Item 221.07 “Deflection Test”.

Deflection testing will not be required on sewer sections (manhole to manhole) where Insert-a-Tee’s are used.

222.09 MEASUREMENT FOR PAYMENT

Pipe - shall be the centerline distance in metres from beginning to end including pipe running through manholes, or in the
case of branch lines from the center of the intersecting manhole to the end of pipe laying, or the outside wall of the catch
basin or headwall, for each pipe size and class described in the Schedule of Quantities and Prices.

Connection to Existing Sewers, catch basins, headwalls and pipe shall be for each pipe connection made. Connection to

new sewer, catch basins, headwalls and pipe shall be included in the price bid for each unit of pipe supplied and installed.

222.10 PAYMENT
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Payment shall be on a unit price basis for pipe, supplied, transported, laid, jointed, tested, inspected and connected to new
and existing manholes, catch basins, headwalls and pipe. The bid price shall include all labour, equipment and materials
necessary to complete the work in accordance with this specification.

The Contractor will only be paid to a maximum of ninety (90%) of the value of this item until such time as the section of
work has passed all tests. This ten (10%) will be called the "Storm Test Allowance". In addition, the ten (10%) mechanics
lien holdback shall apply.

CITY OF ST. JOHN’S SPECIFICATIONS BOOK



JANUARY 2022 223-1
ITEM 223

MANHOLES, CATCH BASINS, DITCH INLETS HEADWALLS & CHAMBERS

223.01 SCOPE OF WORK

The Contractor shall construct manholes, catch basins, ditch inlets, headwalls and chambers. Location of structures shall
be as shown on the drawings and/or as directed by the Engineer.

223.02 FORM AND DIMENSIONS

The form and dimensions of the items shall conform to contract drawings or, if not shown, the standard drawings.

223.03 PRECAST CONCRETE UNITS
Precast concrete shall be manufactured and installed in accordance with CSA A23.1 and the standard drawings.

Where the precast plant is not CSA certified to manufacture precast units, third party verification by a professional engineer
is required to ensure units are designed and manufactured to applicable standards.

Flexible gasket joints may be used in accordance with CSA 257.3 and the standard drawings.

All pipe openings shall be pre-drilled at the factory or on site with the proper drilling equipment. After installation of the
pipe, all holes shall be grouted from the inside and outside before backfilling.

223.04 FORMWORK

All formwork shall be approved by the Engineer and shall comply with CSA A23.1 - Section 11. The forms shall be
erected, jointed and finished to secure uniform concrete surfaces.

Forms shall be thoroughly oiled before concrete is deposited. All mortar and dirt shall be removed from forms that have
been previously used.

All form tying devices left in the concrete shall not be less than 25mm from the exposed surface.

Fittings and pipe to be built-in shall be installed at the time of pouring of the concrete structure. Boxing-out will not be
permitted, unless approved by the Engineer.

The Contractor shall ensure that concrete is not damaged during and after the removal of formwork.

Formwork shall remain in place until the concrete has reached seventy (70%) of its design strength, or longer, if directed
by the Engineer.

223.05 CONCRETE

General

Concrete shall conform to Item 404 “Concrete Structures”.

223.06 REINFORCEMENT

Reinforcement shall conform to Item 405 “Concrete Reinforcement”.
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223.07 TRASH RACKS

Trash racks are required on all inlet headwalls unless otherwise noted. The size and shape of the trash rack shall be as
shown on the standard drawings, or as modified by the Engineer. Final design of each trash rack shall be approved by the
Engineer prior to fabrication.

223.08 ACCESS COVERS AND GRATINGS

Access covers or gratings shall be as shown in the standard contract drawings and shall be supplied and set to the finished
grade. In asphalt streets, parking lots, etc., manhole frames shall be self-levelling and adjustable.

Adjustable manhole frames and covers shall consist of a resilient seat ductile iron upper section with a conical cast iron
guide frame. Approved products are Model MC401010193 as manufactured by EJ and Model C-51MSR as manufactured
by Bibby-Ste-Croix or approved equal. The diameter of the cover shall be 624 mm as per Dwg. 10-223-13A. The adjustable
manhole upper section shall conform to ASTM A536 for ductile iron. The adjustable guide frame and cover shall conform
to ASTM A48 Class 30 for cast iron.

In subdivision developments and other projects where top course asphalt is not to be placed until the next construction
season, manhole covers located in the asphalt surface shall be set at base course grade and adjusted to finished grade during
placement of the top lift of asphalt. Catch basins located at the face of curb may be placed at finished grade.

223.09 GROUTING

Where it is necessary to grout around a pipe opening, parge a concrete surface or adjust a frame and cover where there
will be less than 40mm between the underside of the frame and the top of the existing concrete, a hon-shrink grout is to be
used.

223.10 INFILTRATION

No visible signs of infiltration will be permitted in the sanitary sewer manholes even when pipe sections pass infiltration
tests. All sanitary manholes shall be inspected after construction and during the maintenance period to ensure water
tightness. The Contractor shall be responsible for correcting any leakages detected.

223.11 EXFILTRATION

Each sanitary sewer manhole shall be tested as follows: Plug the inlet and outlet pipes and fill the manhole with water to
within 300mm of finished grade and no further. Filling may be done up to 24 hours prior to time of testing to allow for
normal water absorption into the manhole.

Test by letting the water stand in the manhole for three (3) hours and observing the drop of water level at the end of the
period. The drop in water level at the end of the test will be a measure of leakage from the manhole. "Permissible
Exfiltration Leakage" will be at the rate of 1.6ml/h/mm of manhole diameter/m height of test water column.

If permissible leakage is exceeded and subject to the Engineer’s approval, correct defects on site in accordance with
manufacturer’s instructions. Concrete mortar grouting is not acceptable. Repeat testing until acceptable. If rejected
by the Engineer, the manhole must be replaced at the Contractor’s expense.

If the Engineer has any reason for suspecting that the manhole has been damaged during the backfilling of the structure or
by any other cause, such that the manhole will no longer comply with the requirements of the test, then he may order the
Contractor to carry out a second test, and should the manhole be defective, the Contractor shall repair or make good the
defects in accordance with the manufacturer’s instructions. Concrete mortar grouting is not acceptable. No extra
payment will be allowed for carrying out any such second test, even though the manhole proves to be satisfactory.
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223.12 SAFETY LANDINGS

Safety landings shall be required in all manholes having a depth of 5m measured from the top of cover to the invert of the
outlet pipe.

223.13 MEASUREMENT FOR PAYMENT

Measurement for payment shall be as follows and as further detailed in the Schedule of Prices:

Manholes, Catch Basins, Ditch Inlet - the number of each kind and size/depth of unit supplied and installed.

Headwalls and Chambers - the number of headwalls or chambers supplied and installed or the theoretical volume of
concrete, measured in cubic metres rounded to one decimal place, required to construct the unit.

Trash Rack - the number of trash racks of various sizes required. Sizes will be denoted by the inlet pipe size unless
otherwise noted.

223.14 PAYMENT

The Contractor shall be paid at the respective unit price bid for each unit installed. The unit prices shall constitute full
compensation for all labour, equipment, and materials required to complete the work as specified.
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ITEM 224

SEWER FORCEMAIN

224.01 SCOPE OF WORK

The Contractor shall supply, transport, lay, joint, clean and test all forcemain pipe and fittings, in accordance with the
specification and do all work necessary to make a proper connection to manholes and sewage pump stations.

224.02 PIPE & FITTINGS

General

Forcemains shall be no smaller than 200mm.

Polyvinyl Chloride Pressure Pipe

Pipe: Rigid PVC shall conform to AWWA C900 and be certified to CSA B137.3 for sizes 100mm to 1500mm. Pipe
shall be cast iron pipe equivalent OD’s and be DR 18 (pressure class 235 psi). Pipe shall be Factory Mutual, ULC and
ULI approved, and NSF-61 certified. Pipe shall be delivered to site complete with capped ends.

Molecularly oriented PVC (PVCO) shall conform to AWWA C909 and be certified to CSA B137.3.1 for sizes 100mm to
600mm. Pipe shall be cast iron pipe equivalent OD’s and be DR 18 (pressure class 235 psi). Pipe shall be Factory Mutual,
ULC and ULI approved, and NSF-61 certified. Pipe shall be delivered to site complete with capped ends.

Molded Fittings: shall conform to AWWA C907 and certified to CSA B137.2 for sizes 100mm to 300mm. They should
also be UL listed and FM approved.

Fittings greater than 300 mm: We will not accept fabricated fitting for these sizes. Fittings shall be ductile iron.

Lubricant: shall be non-toxic, water soluble and listed by the National Sanitation Foundation.

Pipe Restraints: restraints shall be same as for ductile iron but specifically designed for use on PVVC pipe or PVC integral
joint restraint.

Colour Coding: Pipe and fittings shall be color coded blue.
Polyethylene Pressure Pipe
In accordance with CSA B137 unless otherwise specified.

Polyethylene to polyethylene joints: to be thermal butt fusion or socket fusion in accordance with the recommendations
of the manufacturer.

Polyethylene fittings in accordance with CSA B137 for pipe sizes NPS 4 and less.

Pipe Insulation and Protection

Pipe insulation to be rigid polyethylene foam factory applied, core density 32 to 48 kg/m3, closed cell content 90%
minimum, water absorption p. 024 gm/cm3 per surface immersed forty-five (45) hours, 2.44 metre head of water, thermal
conductivity 0.019 to 0.028 W/M. C, compressive strength 210 to 281 kg/m?, tensile strength 527.3 kg/m?, shear 2109

kg/m?, maximum service temperature 121°C.

Pipe metal jacket to be 0.889 mm (20ga) stainless steel formed from a continuous strip which is shaped and jointed in a
spiral pattern using a pressure grooved, single lock, waterproof seam.
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Adjustable steel yoke pipe roll shall be as manufactured by I.T.T. Grinnell Figure 181 size to match outside diameter of
insulated pipe systems.

Insulation protection shield shall be as manufactured by I.T.T. Grinnell Figure 167 size to match outside diameter of
insulated pipe system.

224.03 PIPE LAYING

Provide a minimum 2.0 metres cover unless otherwise specified.

Maintain grade and alignment of pipes. Align pipes carefully before jointing. Do not exceed maximum joint deflection
recommended by pipe manufacturer unless directed in writing by the Engineer. Use special bends where necessary to
avoid joint deflection. Support pipe firmly over entire length, except for clearance necessary at couplings.

Keep pipe and pipe joints free from foreign material. Avoid bumping gasket and knocking it out of position, or
contaminating with dirt or other foreign material. Gaskets disturbed to be removed, cleaned, lubricated and replaced

before joining is attempted. Use gasket lubricant as recommended by manufacturer.

Support pipes by means of hand slings or crane as required to minimize lateral pressure on gasket and maintain
concentricity until gasket is properly positioned.

Apply sufficient pressure in making joint to ensure that joint is complete to manufacturer's recommendations.

Apply restraint to force main to ensure that joints when completed are held in place, by tamping fill material under and
alongside pipe, or otherwise as approved by the Engineer.

Block pipe as directed when any stoppage of work occurs to prevent creep during down time.

Do not lay pipe on frozen bedding. Insulated above ground high density polyethylene pipe to be installed in accordance
with manufacturer's recommendations.

Upon completion of pipe laying and after the Engineer has inspected work in place, surround and cover pipes between
joints with approved granular material placed to dimensions indicated or directed.

Leave joints and fittings exposed for hydrostatic testing. If it is necessary to backfill sections of the force main prior to
testing, take full responsibility and bear all costs for any additional excavation and backfill to expose pipe, fittings or
joints that may be necessary.

Hand place granular material in uniform layers not exceeding 150 mm thick to minimum 300 mm over top of pipe.
Dumping material directly on top of pipe is not permitted.

Compact each layer to at least 95% maximum density in accordance with ASTM D698-12, Method D.

When HDPE pipe is used, butt fusion to be carried out by a qualified technician.

224.04 FORCEMAIN MARKING

All new forcemains shall be marked using 3M Ball Marker technology (programmable). Marker balls shall be supplied
by the contractor and installed at the following locations:

. Bends
. Tees or Wyes
. Or a maximum spacing of 156m
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Marker balls shall be green for wastewater. The balls shall be placed no deeper than 1.5 meters and located directly
above the forcemain or fitting.

Prior to the start of the project, the Contractor shall contact the Water & Wastewater Division of Public Works (W &
WW) and supply a copy of the construction drawings and a sufficient quantity of marker balls for the project. Upon
review the drawings W & WW will program and identify the appropriate markers required for the project.

The Engineer shall ensure that the appropriate marker balls are installed in their assigned location. The Engineer shall
also record the ID number and location of each marker ball on the As-Built drawings.

At completion of the project, the City will locate the markers and collect the data.

Marker balls cannot be re-programmed without re-excavation.

224.05 CORROSION PROTECTION
Cathodic Protection

Existing Metallic Forcemains (Maintenance Applications): Sacrificial anodes shall be installed at the following locations:

At the connection point to the existing metallic forcemain
all metallic valves

all metallic pipe

all metallic fittings (i.e. bends, couplings, etc.)

New Forcemain Installations: Sacrificial anodes shall be installed at the following locations:

e At the connection point between a non-metallic forcemain and the existing metallic forcemain.
Anodes shall be 24-48 Zinc (10.9kg x 1220mm casting) in accordance with ASTM B418.

Anodes shall be installed horizontally, a minimum of 600mm to the side of the forcemain and shall be backfilled with
native material.

Anodes shall be installed complete with their cardboard container and enclosed selected backfill.

The anode lead wire shall connect to the forcemain, metallic fitting or valve, as shown on drawing 10-230-07. Sufficient
slack shall be left in the wire to prevent any stress on either the anode or the wire-to-pipe connection during backfill and
subsequent soil settlement.

Petrolatum Tape System

Existing Metallic Forcemains (Maintenance Applications): Petrolatum tape system not required, as sacrificial anodes are
to be installed.

New Forcemain Installations: Petrolatum tape system shall be installed at the following locations:

o all metallic fittings (i.e. bends, couplings, etc.)
o all joint restraints at non-metallic pipe joints
o all joint restraints and flanges at metallic fitting and valves

The petrolatum tape system shall be comprised of a primer, profiling mastic and petrolatum tape. The petrolatum tape
system shall provide long-term corrosion protection and be suitable for use with underground forcemain systems.

Sufficient profiling mastic shall be used to fill all voids and provide a smooth surface for petrolatum tape installation at
locations with sharp edges and irregular shape (i.e. flanges, restraints, etc.). There shall be no void space between the
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profiling mastic and petrolatum tape.

Petrolatum tape shall have a minimum 55% overlap to ensure a double thickness of tape at all locations and extend at least
50mm onto the connecting pipe. Smooth the tape surface to ensure a completely sealed system.

The petrolatum tape system shall be installed, including any required cleaning and preparation, in accordance with the
manufacturer’s instructions. Acceptable products include the Denso Petrolatum Tape System (Denso LT Tape, Denso
Profiling Mastic and Denso Paste) or approved equal. The supply and installation of petrolatum tape systems shall be
considered incidental to the work and no additional payment will be made.

Epoxy Coating Repairs

Epoxy coated components (i.e. valves, etc.) shall be free of nicks, scratched or other damage to the epoxy coating. Any
damage to the epoxy coating shall be repaired as per the manufacture’s recommendations prior to installation, and at no
additional cost to the City of St. John’s.

224.06 THRUST BLOCKS

Place concrete thrust blocks between bends, tees and fittings and undisturbed ground. Keep pipe couplings free of concrete.

Bearing area of thrust blocks to be as indicated or specified by the Engineer.

Do not backfill over concrete within twenty-four (24) hours after placing concrete.

224.07 CLEANING AND TESTING

The pipes are to be flushed and cleaned prior to testing. Testing must be carried out in the presence of the Engineer. The
Contractor must furnish all water, labour and appurtenances required for testing.

224.08 FIELD TESTING OF FORCE MAIN

Expel air from force main, by slowly filling main with water. High points to be drilled and tapped and suitable cocks
installed to vent air and to be shut when pressure is applied. Remove cocks after satisfactory completion of test and seal
holes with tight fitting plugs.

Apply a hydrostatic test pressure of one hundred and fifty percent (150%) of the normal working pressure based on the
elevation of the lowest point in the main and corrected to elevation at the test gauge location or a minimum of 1000 kPa,
whichever is greater, for a period of one hour.

Apply pressure for one (1) hour for pressure test and two (2) hours for leakage test.

Examine exposed pipe, joints and fittings while system is under pressure. Remove defective joints, pipe and fittings and
replace with new sound material. Make leaking joints watertight.

Test force main in sections not exceeding 300 metres in length, unless otherwise authorized by the Engineer.
Define leakage as amount of water supplied from water storage tank in order to maintain test pressure for two (2) hours.

The allowable leakage is 0.0000449 I/h/m/mm nominal pipe diameter for a working pressure of 1000 kPa. For other
working pressures, test in accordance with AWWA C600.
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ALLOWABLE LEAKAGE TABLE

Pipe Diameter Forcemain
(mm) (I/hr/m)
100 0.00449
150 0.00674

224.09 PIGGING

Appropriately sized poly pigs as manufactured by Gerard, or approved equal, having a minimum density of 2 Ib/ft.® and
recommended for wiping shall be installed into the main to ensure force mains are swept when the system is first
charged.

224.10 MEASUREMENT FOR PAYMENT

Sewage force main will be measured through fittings and chambers after the work is completed. Measurement will be
horizontally in metres over the center line of the pipe when the grade of the pipe is less than ten percent (10%) and in

metres along the slope length of the pipe when the grade of the pipe is ten percent (10%) or greater, for each size pipe
and depth class supplied and installed.

Force main connection to manholes, including grouting flange and bends, will be included in price bid for sewage force
main.

Breaking into and connecting to existing manhole to be measured by the each.

22411 PAYMENT

Payment shall be on a unit price basis per metres for pipe and fittings supplied, transported, laid, jointed, tested, and
connected to manholes and sewage pumping stations. The bid price shall include all labour, equipment and materials
necessary to complete the work in accordance with this specification.

The Contractor will only be paid to a maximum of ninety percent (90%) of the value of this item until such time as the
section of work has passed all tests. This ten percent (10%) will be called the "Test Allowance™. In addition, the ten
percent (10%) mechanics lien holdback shall apply.
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ITEM 225

SEWER SERVICES
225.01 SCOPE OF WORK
The Contractor shall supply and install 200mm and 150mm diameter sewer service pipe and fittings from the sewer
mains to a point 3 metres beyond the future back of sidewalk or as instructed by the Engineer. The work shall be in
accordance with these specifications and to the satisfaction of the Engineer. 100 mm diameter service pipe shall be a
direct connection to the sewer main whereas 150 mm diameter and greater shall be connected via a manhole.
Sewer services larger than 150mm diameter shall be installed and paid under the applicable Item 221 “Sanitary Sewer”
or Item 222 “Storm Sewer” and meet these requirements in all respects.
225.02 LOCATION AND GRADES
Service lines shall be installed having a grade not less than two percent (2%) and shall be installed at the center of the
building lot and perpendicular to the mains, unless otherwise directed by the Engineer. The sanitary service shall be
located on the left and the storm service located on the right when facing the building. The end of the sanitary lateral
shall be painted red. The location of the end of the service shall be marked with a marker post, painted red and
extending from the service invert to 600mm above finished grade.
Invert elevations for both the storm and sanitary services and tie-ins of the end of services to the lot boundaries or
existing buildings and top of curb elevation at the centre of the lots are to be recorded by the Contractor and presented
to the Engineer in tabular form as soon as this work is completed.
225.03 PIPE
Storm and sanitary sewer service pipe and fittings shall be 100mm or 150mm nominal diameter PVC pipe, certified
to CAN/CSA B182.2 and conforming to ASTM D3034. Joints shall be integral-bell and spigot type, with solid rubber
rings. Joints shall conform to CAN/CSA B182.1 or ASTM D3212. Rubber gaskets shall conform to ASTM
D3212.Pipe shall be to SDR 28

Fittings shall be as manufactured by the pipe supplier and be of the same joint configuration as the pipe.

225.04 SEWER CONNECTIONS
The configuration of connections to the sewer mains shall conform to the Drawings and the following:

Service Connections to Sewer Mains:

Pipe Type Main Size Connection Type
PVC New >200 mm < In Line Tee
400 mm
PVC New > 400 mm INSERTA TEE
PVC Existing > 200 mm INSERTA TEE
Asbestos Cement Existing > 200 mm INSERTA TEE
Concrete New & Existing > 200 mm INSERTA TEE
Vitrified Clay Existing > 200 mm INSERTA TEE
Polypropylene Pipe New & Existing > 300 mm INSERTA TEE
PP

(SRFZE New & Existing All INSERTA TEE
Corrugated HDPE ~ New & Existing > 300mm INSERTA TEE
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*INSERTA TEE as manufactured by INSERTA FITTINGS Company
Note: INSERTA TEE supplied shall be in accordance with INSERTA FITTINGS Company
recommendation for size, material and thickness of sewer main.
Service Connections at Manholes (When Approved):
Service lines shall not be connected directly into manholes unless approved by the City. If approved the service must
be made using proper drilling equipment. The cored invert opening must be 50mm above the existing benching. The
service must be benched to the main channel and the service benching must be lined with PVC pipe. The service must
enter the main channel at no greater than a 45° angle with the direction of flow. A smooth transition between the end
of the PVC lining and the main channel is required.

225.05 PIPE LAYING AND ASSEMBLY

Pipe laying and assembly shall be in accordance with the sections Pipe Laying and Pipe Assembly found in the item
"Sanitary Sewer" or in the item "Storm Sewer". All sewer service pipe shall end in a bell and plug.

Long radius bends or a combination of bends up to a maximum deflection of 45° are permitted. After each 45° bend
or combination thereof, a cleanout is required.

When sewer service laterals are:

1.  to be constructed to a proposed or existing residential building from existing sewer mains or
2. extended from the termination point at the street line,

The entire length of the service pipes must be inspected and approved by an Engineer or by the Water & Wastewater
Division of Public Works prior to backfilling. The Contractor must contact the Water & Wastewater Division at 576-
CITY to arrange for an inspection and give twenty-four (24) hours notice of the inspection time. Any portions of the
sewer service lateral that are buried without being inspected shall be uncovered for inspection at the Contractor’s
expense.

225.06 TESTING

No formal tests will be made except in the case of services installed in conjunction with new sanitary sewers, which
will be tested in conjunction with the sanitary sewers. However, the Engineer reserves the right to test the services.
If at any time the infiltration rate exceeds 1.3ml/h/mm of pipe diameter/m of service, the service shall be repaired to
the satisfaction of the Engineer.

225.07 MEASUREMENT FOR PAYMENT

Measurement for payment shall be based on:

(@ The number of service connections made to the sewer mains, including connections to building drains where an
existing sewer service previously existed, or as directed by the Engineer.

(b) The length of service measured in metres from the centerline of the sewer main to the end of pipe laying as
approved by the Engineer.
225.08 PAYMENT

The Contractor shall be paid at the respective unit price bid for sewer services. The unit price shall include the cost
of all labour, equipment and materials necessary to complete the work in accordance with this specification.
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ITEM 226

PERFORATED PIPE FOR SUB-DRAINAGE

226.01 SCOPE OF WORK

The Contractor shall supply, transport, lay, joint, excavate and backfill sub-drain system as shown on the plans and in
accordance with the following specifications.

226.02 MATERIALS

Sub-Drain Pipe

Perforated polyvinyl chloride pipe, plastic pipe and fittings to be certified to CSA B 182.1, CSA B 182.2 and conform to
ASTM D3212. DR 28 for sizes 100 & 150 and DR 35 for sizes 200mm and larger.

Corrugated double walled pipe to be certified to CSA B182.8 and conform to ASTMF667 for storm sewers. Pipe to have
a smooth inner wall. Pipes may be bell and spigot style or plain end fastened with a coupling recommended by
manufacturer. Pipe stiffness 320 kPa.

Bedding

19 mm diameter washed stone. See detail 10-226-01.

Geo-textile

Geo-textile shall be as specified, or if not, shall be nonwoven polyester P150 as manufactured by Mirafi or approved equal
(when called for on the drawings).

226.03 INSTALLATION
Excavation, bedding and backfilling shall be done in accordance with the Item 211 “Trench Excavation”.
Place 100mm layer of bedding material as indicated and compact to minimum 95% standard proctor density.

Lay drains on prepared bed, true to line and grade with inverts smooth and free of sags or high points. Ensure barrel of
each pipe is in contact with bed throughout full length.

Commence laying at outlet and proceed in upstream direction. Lay perforated pipes with perforations downward and
symmetrical about the vertical axis. Make joints tight in accordance with manufacturer’s instructions. Make watertight
connections to existing drains, new or existing manholes and catch basins where indicated. Plug upstream end of drain
with a concrete plug or end cap approved by the pipe manufacturer. Surround and cover drain with bedding material in
uniform 150mm layers to an elevation of at least 150mm above top of drain.

Perforated pipe shall be laid with perforations downwards and symmetrical about the vertical axis.

226.04 MEASUREMENT FOR PAYMENT

Pipe - shall be the centre line distance in metres from the beginning to end of pipe laying, for each size of pipe described
in the Schedule of Prices.

Geo-textile - shall be the centre line distance in metres from the beginning to the end of pipe laying. Excavation, bedding
and backfilling will be paid for separately under the item “Trench Excavation”.
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226.05 PAYMENT

Payment shall be on a unit price basis per metre of pipe supplied and installed. The unit price bid shall include all labour
equipment and materials necessary to supply and install perforated sub-drain as specified.
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ITEM 227
SANITARY SEWAGE LIFT STATION

227.1  SCOPE OF WORK

The work covered by this Section shall consist of furnishing all materials, labour, equipment and services for the
installation of a fully functioning sewage lift station. The contractor shall include all labour, materials, equipment,
incidentals, and ancillary components to make a complete system. Pumps, pump mechanical accessories, piping, valves,
access frames, control panel and pump junction box are to be provided as a package by the pump supplier to ensure
compatibility between components.

227.2 GENERAL

All materials and equipment supplied under this Section shall be new and designed by the manufacturer for use in
municipal sewage lift station applications with a design life of twenty (20) years, minimum.

All electrical equipment installed in wet wells and/or areas not isolated from wet wells shall be approved for installation
in Class I, Zone 1, Group D, hazardous locations in accordance with Section 18 and Section 22-700 to 22-710 of the latest
revision of the Canadian Electrical Code, Part | (CSA C22.1).

227.3 WET WELL CHAMBER

The chamber shall be constructed and tested in accordance with Item 223 “Manholes, Catch Basins, Ditch Inlets
Headwalls & Chambers.” The chamber shall have concrete benching in accordance with the pump suppliers’
recommendations to prevent sludge and debris settling in the chamber and to minimize the amount of liquid left in the
chamber after pump-down. The benching shall have a smooth finish to prevent debris from adhering to the surface.
Minimum probe length shall be 1.5 meters.

The chamber shall be tested for infiltration and exfiltration.

227.4 PUMPS
General
Supply two (2) submersible pumps with characteristics as indicated in Table 1 — Pump Technical Data Sheet.

Pumps shall be of a submersible design suitable for continuous operation in municipal sewage lift stations. Pumps shall
be capable of handling raw unscreened sewage, storm water, and other similar solids-laden fluids without clogging. The
pumps and cable assembly shall be rated for a minimum submergence depth of 20 meters.

The pumps shall be installed in a manner that will allow easy removal from the station without the need for service
personnel to enter the well. The pumps shall be supplied with a mating cast iron discharge connection elbow permanently
installed in the wet well and connected to the discharge piping. The pumps shall connect to the discharge connection
elbow automatically and firmly, guided by a guide rail constructed of 316 stainless steel schedule forty (40) pipe. Other
grades of stainless steel are not acceptable. Systems utilizing guide cable(s) are not acceptable. No portion of the pump
shall bear directly on the floor of the sump.

Major pump components shall be of gray cast iron with smooth surfaces devoid of porosity or other irregularities. All
exposed nuts and bolts shall be 316 stainless steel. All metal surfaces coming in contact with the pumped media (other
than the stainless-steel components) shall be protected by a factory applied coating of zinc phosphate primer with a high
solids two part epoxy paint finish coat.

The pump/motor assembly shall incorporate metal to metal contact between machined surfaces. Critical mating surfaces
where a watertight seal is required shall be machined and fitted with Nitrile or Viton rubber O-rings. Sealing will be the
result of controlled compression of rubber O-rings in two planes and O-ring contact of four sides without requiring a
specific torque limit. Rectangular cross sectioned gaskets requiring specific torque limits to achieve compression shall
not be considered
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adequate or equal. No secondary sealing compounds shall be required.
Pump Types

Non-clog, solids-handling pumps are the preferred design and must be used for design flows over seven (7) liters per
second.

Impellers

.1 The impeller shall be capable of passing a minimum of a 7Smm spherical solid and be of gray cast iron construction.
The impeller shall be dynamically balanced to prevent undue vibration during operation. The backside of the
impeller shall work in conjunction with the motor housing bottom to prevent fouling of the seal by materials in the
pumped media which may cause premature seal failure.

.2 The impeller shall have a slip fit onto the motor shaft and be fastened to the shaft by a stainless-steel bolt. The
impeller bolt shall be equipped with a suitable locking device to prevent loosening. The impeller shall be prevented
from turning on the motor shaft by a key, conical collar, or other suitable locking mechanism.

Impeller Types
.1 Non-clog impellers shall be of either the semi-open, closed or vortex design with preference in that order.

.2 Semi-open impellers shall be equipped with a wear-plate containing a spiral groove on the impeller side to shred and
move fibrous materials through the pump to the discharge. Semi-open impellers shall be adjustable to compensate
for wear.

.3 Closed design impellers shall be equipped with replaceable wear rings fitted to the pump volute for efficient sealing
between the volute and impeller.

Pump Volute

.1 The pump volute shall be of a single piece, gray cast iron, non-concentric design with centerline discharge. Passages
shall be smooth and large enough to pass any solids which may enter the impeller. Minimum discharge size shall be
as specified in Table 1 — Pump Technical Datasheet.

.2 Grinder pumps are acceptable for design flows under seven (7) liters per second. Grinder pumps shall have a
stationary and rotating cutting ring to shred all materials to a fine slurry capable of freely passing through a SO0mm
pipe. Cutting rings shall be of hardened stainless steel for long life. The impeller shall be a multiple vane centrifugal
type. Pump housing and impeller shall be constructed of cast iron.

Seals

Pumps shall be equipped with a tandem mechanical shaft seal system. The seals shall operate in a lubricant reservoir to
lubricate the seal faces. Seals shall not be damaged should the pump run dry. The reservoir shall be designed to prevent
overfilling and to provide expansion of lubricant. The reservoir shall have an inspection and drain plug easily accessible
from the exterior of the pump. The plugs shall have a positive anti-leak seal.

The lower seal serves as the primary seal between the pumped media and the pump internals and shall contain one (1)
stationary ring and one (1) rotating ring constructed of silicon-carbide.

The upper seal serves as a backup seal between the pumped media and motor housing and shall contain one stationary ring
and one rotating ring constructed of tungsten-carbide.

Each seal interface shall be held in place by its own spring system and shall not be dependent on the impeller to maintain
contact between the seal faces. The seals shall not depend on the direction of rotation for proper sealing. The seals shall
require neither maintenance nor adjustment. Shaft seals without positively driven rotating members or conventional
double mechanical seals containing a common spring shared between the upper and lower units shall not be considered
acceptable. Seals requiring set-screws, pins, or other mechanical locking devices to hold the seal in place are not
acceptable.

Motors

The motor and motor housing shall be designed for continuous duty, completely submerged or unsubmerged. The motor
housing shall be gray cast iron. The motor shall be of the squirrel-cage induction design housed in an air filled, water tight
housing. Oil filled motor housings are not acceptable. The stator shall be heat-shrink fitted into the stator housing. The
use of bolts, pins or other fastening devices requiring penetration of the stator housing shall not be acceptable.

The rotor bars and short circuit rings shall be made of cast aluminium. The stator windings and stator leads shall be

CITY OF ST. JOHN’S SPECIFICATIONS BOOK



JANUARY 2022 227 -3

insulated with moisture resistant Class H insulation rated for 180°C. The motor shall be designed for continuous duty
operation, handling pumped media with a temperature of up to 40°C and capable of a minimum of ten (10) evenly spaced
starts per hour. The motor shall be capable of handling an input voltage variation of = 10% from nominal.

The pump shaft and motor shaft shall be an integral unit. Each shaft shall be of 420 or 431 stainless steel. Carbon steel
or chrome plated shafts shall not be considered adequate. Multi-piece shafts or shaft sleeves shall not be acceptable. Each
shaft shall have a polished finish and have accurately machined shoulders to accommodate bearings. The shaft shall be
adequately designed to meet the maximum torque required at any normal start-up or operating condition in the system
with maximum deflection not to exceed 0.05mm at the lower seal.

The pump shaft shall rotate on permanently lubricated, greased bearings. The upper bearing shall be a deep groove ball
bearing. The lower bearings shall be a heavy-duty double row angular contact ball bearing. Bearings shall be of sufficient
size and properly spaced to transfer all radial and axial loads to the pump housing and minimize shaft deflection. L-10
bearing life shall be a minimum of 50,000 hours at flows ranging from " of BEP flow to 1% times BEP flow (BEP is best
efficiency point).

Motor Protection

The motor shall contain a bi-metallic temperature switch in each phase of the stator windings. These thermal switches
shall have normally closed contacts and be connected in series. The thermal switches shall be set to open at 140°C £ 5°C.

Pumps shall be equipped with an early warning system to indicate seal failure. This system shall detect moisture infiltration
into the pump through leaking seals before the moisture enters the motor housing damaging the motor windings.

.1 Systems utilizing an oil reservoir shall use a probe to detect water in the oil. Float devices in the motor housing shall
not be considered an early warning system.

.2 Pumps utilizing a closed loop cooling system shall have a dry inspection chamber to contain seal leakage. The dry
chamber shall be equipped with a device to detect moisture collecting in the dry chamber. The chamber shall have
a drain / inspection plug easily accessible from outside of the pump. The plug shall be equipped with a positive anti-
leak seal.

Motor protection devices shall be wired to the control panel. Activation of any motor protection device shall shut down
the pump and signal an alarm at the control.

Cooling System

The pump shall be designed with adequate cooling such that the pump can operate continuously in an unsubmerged
condition without the pump overheating.

Pumps utilizing a cooling jacket with a closed loop cooling system shall employ a circulating impeller driven by the main
motor shaft to circulate a glycol solution through the pump. An integrated heat exchanger in the base of the motor shall
transfer excess heat from the coolant to the process liquid. Cooling systems utilizing oil within the motor chamber shall
not be acceptable.

Power Cables

Power cables shall be sized and selected according to applicable NEC and CSA standards. Cables shall be of sufficient
length to reach the control junction box without requiring splices. The outer jacket of the cable shall be of an oil resistant
and UV stable material suitable for long-term use in municipal wastewater.

Cable Entry

The cable entry shall not require specific torque requirements to insure a watertight seal. The cable entry shall consist of
one (1) or more cylindrical elastromer grommets, each flanked by stainless steel washers. A cable cap incorporating a
strain relief shall mount to the cable entry boss creating a compression seal between the grommet, cable and cable entry
bore.

Lifting Handle

The pump shall be fitted with a rigid handle of suitable strength to lift up to four (4) times the weight of the pump. The
lifting handle shall provide a large open loop so that the handle can be easily hooked from the surface without the need for
personnel to enter the wet well.
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TABLE 1
PUMP TECHNICAL DATA SHEET
Project Title:
Location:
[] Non-clog [ Grinder

[1 Semi-open impeller
Pump Type [ Closed impeller

[l Vortex
Primary Duty Point s @ meters

Primary Duty Point Efficiency % minimum
0

Secondary Duty Point s @ meters

Secondary Duty Point Efficiency % minimum
(]

Shut-off Head ..
meters minimum

Static Lift
meters

Pump discharge size

Rotational Speed .
rpm maximum

Power Rating KW / 1P

3—phase [1208volt [1230volt [1600 volt

Supply Voltage
single — phase 1230 volt

Cable Length meters
Lifting Chain / Cable Length

meters
Internal Piping Size mm
Forcemain Connection Size

mm
Valve Size

mm
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227.5 MISCELLANEOUS EQUIPMENT
Access Hatches

The access hatch shall provide sufficient clearance to allow easy insertion and removal of the pump equipment without
modification to the pump accessories or shortening of the guide rail. The access hatch shall be manufactured as a complete
unit by a manufacturer with minimum of five (5) years experience in design and construction of access hatches. Preference
is given to double-door access hatches with no intermediate support impairing access to the wet well. The access hatch
shall be provided with a fall through protection system.

The hatch frame shall be fabricated using an aluminium extrusion with an integral anchor flange and door seat. The frame
shall be coated with bituminous coating where it will contact concrete. The frame shall be provided with nut rails and
sliding nuts to mount the upper guide rail holder of the pump guide rail assembly, level regulator hanger and cable hook.

The hatch doors shall be of aluminium construction and include a lifting handle that does not protrude above the door. The
doors shall be held open automatically by stainless steel hold open arms and equipped with hydraulic or spring assisted
hinges. The doors shall be supplied with tamper proof stainless steel hinges and recessed padlock staple clip with hinged
lid. The doors shall have a load rating of 14.4 kPa and shall be reinforced such that the doors are not dependent on the fall
through protection system to maintain their load rating.

The fall through protection system shall be a rigid aluminium grate with a safety orange finish. In its closed position, the
grate shall limit access to the wet well while still allowing visible inspection of the station internals. Grate openings shall
be a nominal 100mm by 150 mm or 125mm by 125mm. In its open position, the grate shall have mechanism preventing
accidental closure of the grating. The grating shall have a load rating capable of supporting a 275 Ib operator plus the
weight of the pump. The grating shall not support the exterior doors. The grating system shall be provided with a padlock
staple for locking independent of the hatch doors.

A confined space warning label shall be attached in a visible location when the door is open.
Locks

The City of St. John's utilizes a Best padlock system. The station shall be provided with sufficient locks to secure the
control, junction box and access frame of the station. The station is to be properly secured until it is turned over to the
City at which time the City will be responsible for re-keying of the locks.

Piping And Valves

Piping

1. The station shall be equipped with prefabricated piping of schedule forty (40) steel pipe. All internal piping shall be
hot-dipped galvanized prior to installation. Spray or brush-on cold galvanizing compounds or coatings are not
acceptable. Stainless steel bolts and fasteners will be used to assemble all internal piping and valves. The header
pipe shall be equipped with a 100mm clean-out port opposite the forcemain flange to allow for cleaning of the
forcemain. The clean-out port shall be covered by a galvanized blind flange. Where the forcemain flange internal
to the lift station is not firmly attached to the forcemain by welding, the header pipe shall be restrained from

movement by a minimum of two (2) 50mm galvanized straps from the header pipe anchored securely to the chamber
wall. These are to be field fabricated to ensure a secure fit.

Valves

.1 Non-clog ball check valves shall have a throughway size equal to the pump discharge pipe size to ensure full, free-
flow. Ballcentric plug valves shall be installed in each pump discharge line between the check valve and header pipe.

Ventilation

The lift station shall be equipped with two (2) vent pipes. Each vent pipe shall be constructed from 100 mm schedule forty
(40) hot dipped galvanized steel pipe. The top of the vent pipe shall utilize two (2) 90 degree elbows such that the vent
opening will face downwards. The vent opening shall have a steel mesh screen welded over the opening to prevent birds
from entering the vent pipe. Where the control panel is to be mounted at the lift station, the vent pipes may be utilized to
form a mount for the control panel and junction box.

Where the site layout drawings permit, vent pipes shall be supplied with a mounting plate to be cast in the chamber top.
Mounting plates shall be provided with bolts firmly welded in place. Vent pipes shall be easily installed and removed from
the mounting plate. Vent pipes cast directly into the chamber top are not acceptable.
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Where the vent pipes are used for control mounting, the mounting plate shall incorporate 50mm conduit nipples in
quantities as listed in the control specification and drawings.

All vent pipe components and fasteners are to be hot-dipped galvanized.
Lifting Equipment

The lift station shall be provided with lifting equipment for removal of pumps. All equipment shall be of adequate strength
to safely remove the pumps from the station and be rated for overhead lifting.

Where material of construction is steel, these units shall be hot-dipped galvanized. All fasteners shall be stainless steel.

Lifting davits shall be portable and supplied with a mating socket for flush-mounting in the chamber cover. Davits shall
have sufficient clearance to the top of the chamber for removal of the pump. Davits shall be rotatable and adjustable in
length for centering over the pump allowing a vertical lift without imposing excessive horizontal loading on the guide
rails.

Pumps shall be supplied with lifting cable or lifting chain of length indicated in Table 1 — Pump Technical Datasheet.
Lifting chain shall be hot-dipped galvanized. Lifting cable shall be stainless steel.

The davit shall be equipped with a mechanism to allow lifting of the pump from the chamber:

.1 Pumps with lifting chains shall be supplied with a chain hoist with a load sprocket compatible with the lifting chain.
.2 Pumps with a lifting cable shall be supplied with a winch capable of securely accepting the cable.

Valve Chamber Enclosure

The valve chamber enclosure shall contain and protect piping, valves and associated controls. Enclosure shall incorporate
the following design and service features:

1. Access door must be supplied on two sides. Location and size shall permit access for routine maintenance
functions on the valves and control panel.

2. A continuous hinge and latch shall be installed on the access panels. The hinged panels shall allow easy access to
the electrical controls and valves. Latch handle locks shall be match keyed, requiring only one key to open all
access panels.

3. A vent in one access panel shall allow free air flow for enclosure ventilation.

Station enclosure shall be manufactured of molded reinforced orthophthalic polyester resins with a minimum of 30%
fiberglass, and a maximum of 70% resin. Resin fillers or extenders shall not be used.

1. Chopped glass fibers of 32mm average length shall be sprayed and rolled. Major design consideration shall be
given to structural stability, corrosion resistance, and watertight integrity. The polyester laminates shall provide a
balance of mechanical, chemical, and electrical properties to insure long life. They must be impervious to micro-
organisms, mildew, mold, fungus, corrosive liquids, and gases which are expected to be present in the
environment surrounding the wet well.

2. All interior surfaces of the housing shall be coated with a polyester resin rich finish providing maintenance free
service, abrasion resistance, and protection from sewage, greases, oils, gasoline, and other common chemicals.

3. Outside surfaces of the enclosure shall be coated with gel-coat pigmented resin to insure long maintenance free
life and UV protection. Color used shall de-emphasize the presence of dirt, grease, etc.

Station Heater:

1. Pump station shall be provided with a 1300/1500 watt, 115-volt electric heater with cord and grounding plug.
Ungrounded heaters shall not be acceptable. Heater shall be rated Class 1, Division 1.

Insulation Package:

1. The enclosure shall have a minimum insulation R12 rating with 38mm thick spray foam insulation, which shall
be applied to the roof, doors, and corner panels.

Alarm Light (External):

1. Station manufacturer will supply one 115 VAC alarm light fixture with vapor-tight shatter resistant red globe,
conduit box, and mounting base. The design must prevent rain water from collecting in the gasketed area of the
fixture, between the base and globe.
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Padlock: Four (4) PADLOCKS, Master Lock No. 2081 or approved equal, c/w four (4) master keys to match existing
master key.

227.6 PUMP CONTROL PANEL
General
The pump control shall be properly sized to the load requirements of the supplied pumps and other connected equipment.

The pump manufacturer shall supply a completely assembled control panel based on a PLC/RTU controller complete with
graphics touch screen operator interface and remote communications using modbus protocol or option modbus TCP/IP
protocol via high-speed internet access.

All parts shall be of the best industrial quality, designed for reliable operation under extreme weather conditions.
Electromechanical components shall be limited to a strict minimum. The control shall be built by a CSA approved facility
and receive CSA certification prior to leaving the fabrication facility as a complete assembly.

The enclosure shall be 14 gauge, 316L stainless steel construction and shall be weatherproof to NEMA / EEMAC 4X in
order to provide reliable outdoor operation. Other grades of stainless steel will not be accepted. The enclosure shall be
fitted with a heavy steel inner door to isolate operators from live electrical components yet allowing access to the operator
interface. The exterior door shall be hinge-mounted with a 135-degree angle opening to allow easy access to the control
interior. The exterior door shall be equipped with a three-point latching mechanism operated by a single handle to provide
secure, weatherproof closure. The handle shall be capable of being secured by a padlock. Screw style external locking
clamps, individual quarter turn fasteners or padlock staples are not acceptable.

The control panel shall be equipped with a manual transfer / disconnect switch to select between Line Power, Generator
Power or Off. This switch shall be interlocked with the inner door to electrically isolate the components of the control
panel when the inner door is opened. The panel shall be adequately protected by fusing or circuit breakers at the manual
transfer / disconnect switch. This switch shall be rated for the full load of the panel with all equipment operating and shall
have lock-out ability for servicing.

Incoming power terminals must be provided to allow for connection of a 200 amp service, minimum. All terminals over
200 volts shall be guarded against accidental contact by a protective cover. Standard of acceptance is Entrelec model CPV.

Each pump circuit shall be protected by a 3-pole current-limiting motor protector and overload relay. Tripping of the
motor protector shall open all poles to avoid single-phase operation of three-phase pumps. The overload shall be rotary
operated with rotary knob mounted on the inner door. The knob shall indicate ON / OFF / TRIP conditions and allow
resetting of the overload without the need to open the inner door. The rotary knob shall have lock-out ability for servicing.

Each pump circuit shall be equipped with a 3-pole, fast-acting magnetic contactor. Overload conditions shall first open
the overload relay followed by the contactor. Contactors shall have a twenty (20) year service design life.

The control shall be equipped with a minimum of 75-watt heat source with thermostat. Heat source shall be in the form
of heat trace around the perimeter of the enclosure interior. The heat trace shall be fastened securely against detachment
from the enclosure. Point heat sources requiring shields to prevent injuries are not acceptable.

The control shall be equipped with a weatherproof, exterior-mounted receptacle for connection of a portable generator.
The generator receptacle and associated wiring shall be sized to suit the full load of the system with all equipment
operating. The City of St. John's has a standardized generator receptacle system utilizing Techspan pin and sleeve
connectors, determined by voltage and phasing, as follows:

.1 230 volt, single-phase Orange 100 amp, 3-pole, 4-wire
.2 208 volt to 230 volt, 3-phase Red 125 amp, 4-pole, 5-wire
.3 600 volt, 3-phase Black 100 amp, 3-pole, 4-wire

Control panel mounted generator receptacles shall have inlets with male pins and supplied with protective covers.
Receptacles shall be weather-tight with an IP67 rating and conform to IEC 60309.

An exterior-mounted, vandal-proof, alarm light shall be provided to notify alarm conditions. The light shall be mounted
to the side of the control enclosure on a stainless-steel bracket so that it is visible from 360°. Alarm lights are not to be
mounted to the top of the enclosure to prevent leakage into the control enclosure. Alarm light wiring shall enter only
through the enclosure side or bottom.

The generator receptacle and alarm light are to be installed, wired and weather sealed by the CSA certified facility
constructing the control panel. Loose supply of the generator receptacle and alarm light for field wiring will not be
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accepted.

The control shall be equipped with a 120 volt duplex receptacle with ground-fault interruption mounted on the inner door.
Systems utilizing 208 volt or 230 volt power to the station shall include a neutral line so that this receptacle will be capable
of supplying a minimum of 15 amps to a connected load. Where 600 volt systems are utilized the control shall be provided
with a transformer dedicated to the duplex receptacle and capable of providing a minimum of two (2) amps. The receptacle
shall be labelled indicating the load of the receptacle.

Circuits of 200 volts and below shall be protected by circuit breakers where the current load is one (1) amp or higher.
These breakers shall be mounted on the inner door in a manner such that the circuit breaker can be reset and its status
readily seen without the need to open the inner door. Circuits of 200 volts and below may be protected by fuses where the
current load is less than one (1) amp. Fuses shall be of proper design characteristics for the circuit which it is protecting.

Three-phase stations shall be equipped with a phase monitoring device to protect against phase failure, phase reversal, or
unbalance conditions. The phase monitoring device shall notify the controller of power issues, prevent operation of the
pumps and signal an alarm.

The control enclosure shall have a minimum unpopulated area left on the back-plate of 300mm x 300mm to allow for
future installation of communication equipment for a SCADA system.

The control shall be provided with a minimum of two (2) spare fuses of each type and rating used in the panel.
Controller Hardware

The station control panel shall be supplied with a programmable controller mounted on the back panel of the enclosure
and a graphics based touch screen HMI mounted on the inner door. The HMI shall allow access to and configuration of
all parameters of the programmable controller for proper operation of the lift station, display and acknowledgement of
alarms and display of trends.

The HMI shall have a minimum of 125mm x 125 mm display area capable of displaying in 256 colors with a resolution
of 320 x 240 pixels. Multi-line character based displays are not accepted. The HMI shall have a minimum of 64 MB of
memory for logging of station operation. This memory shall be in the form of a removable memory card so that it can be
removed from the unit for downloading of data logs off-site.

The programmable controller shall perform all functions of normal station operation. The controller shall contain non-
volatile memory to maintain the station configuration and logged data. The controller shall have pre-programmed set-
points to allow for basic lift station operation at initial start-up. The controller shall be equipped with a minimum of three
serial ports; one for connection of the HMI, one (1) service port, and one (1) for remote communications. A network port
is not considered to be a serial port for the purposes of this specification.

Operation
The controller shall be programmed for reliable operation of the lift station with the following functions:

.1 Start, stop and alternation of the pumps based on input from the level regulation system. Start and stop delays to be
implemented based on operator configured values. The control panel shall have Hand-Off-Auto switches mounted
so the operator can manually control pump operation.

.2 Should failure of the primary level regulation system occur; the controller shall endeavour to alarm the event and
switch to the backup level regulation system. The programming for the backup system shall include the option of
operating on a timer after being triggered by the emergency high level float of the backup system, or by the tipping
of the emergency low level float of the backup system.

.3 The controller shall monitor pump health based on leakage and overtemperature sensors to determine pump
condition. If the leakage and overtemperature detection functions are enabled, the controller shall not operate the
pumps.

4 The controller shall have a sump cleaning function to allow the pump to operate below its normal low level shutoff
in order to remove floating debris, to agitate the chamber and to bring the water in the chamber to its minimum level
so as to minimize sludge deposits. This function shall be initiated by either the number of pump cycles or time
intervals, as configured by the operator. Shut off shall be determined by a drop in pump current as the pump begins
to draw air and shall have a backup timer to shut the pump off after a user configured time delay after reaching the
pump stop set-point.

.5  The controller shall calculate station inflows and pump flows based on operator configured wet well geometry.
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All set-points and operating parameters to configure the operation of the lift station shall be entered from the HMI interface.
There shall be no need to access the programmable controller via a secondary device such as a laptop to configure the
system. Set-points and parameters shall include, but not be limited to:

.1 Configuration of well level transmitter.

Setting of start and stop levels for pumps.

Selection of alternation technique.

Selection of normally open or normally closed for digital inputs.
Selection of analog or digital inputs for primary level regulation system.
High- and low-level alarm points for primary level regulation system.
Lead, lag or alternation sequence for pumps.

Start and stop delays for pumps.

R RS T LY, T N VO R )

Enabling of leak and fault detection functions for each pump.

—_
(=)

Configuration of wet well geometry, including piping and benching, for flow calculations.

—_—
—_—

Configuration of the sump auto clean settings.

—_
[\

Configuration of recommended pump maintenance interval.
.13 Configuration of alarms sent to the external alarm light.
HMI Display

Primary Page: The HMI display primary page shall provide a graphical representation of the lift station and contain the
following information:

.1 Pump run hours, both individual and combined.
Pump starts.
Pump current draw.

Pump status.

2

3

4

.5 Station well level.
6  Inflow rate.

7  Calculated pump flow rate, both individual and combined.
8  Indication of sump auto-clean cycle

Alarm Pages: The HMI display alarm pages shall display the active and current alarms of the lift station. The HMI shall
allow the operator to acknowledge and clear alarms. Alarms which have been acknowledged but are still active shall
remain on the alarm page and marked as acknowledged. The alarm will be removed from the alarm list only when the
alarm fault has been cleared. The HMI shall maintain a history of a minimum of twenty-five (25) of the last alarms. The
system shall recognize and display the following alarms:

A Primary level regulator failure.
High well level.

Low well level.

Power fault (3-phase systems)
Pump overcurrent.

Pump undercurrent.

Pump overload trip.

Pump high temperature.

R RS TS ALY, T N SO R N

Pump leakage.
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Trend Page: The HMI display shall display logged data on a trend page. The display shall be capable of displaying the
following operator selectable trends:

.1 Well level.
Station inflow.
Pump one flow.

Pump two flow.

Pump starts.

2

3

4

.5 Combined pump flow.
6

7  Pump current draw.
8

Pump operating time.
Primary Level Regulation System

The primary level regulation system shall be via a low maintenance multi-contact probe installed in the wet-well. Liquid
level shall be indicated due to a conduction path created by the liquid between the probe sensors and ground. Mechanical
floats, submersible pressure transmitters or ultrasonic sensors are not acceptable.

The probe shall be constructed from uPVC tubing with molded sensor units at regular intervals along the probe. Each
sensor unit shall contain two (2) Avesta SMO254 stainless steel sensors mounted on opposite sides of the sensor unit.
Sensor material other than Avesta SMO254 stainless steel will not be accepted. Each sensor unit shall be rotated 90° to
the previous sensor unit to prevent the possibility of tracking between units. The probe shall be filled with epoxy resin to
form a sealed, watertight assembly.

The probe shall be mounted in a turbulent area of the wet well suspended by its own cable. A mounting bracket consisting
of a stainless hook hanging from a stainless steel bracket containing a polyurethane squeegee for cleaning of the probe
shall be provided. The probe shall be capable of being cleaned by simply pulling through the squeegee. The bracket shall
be located such that the probe will be easily accessible via the operators without the need to enter the wet well.

The probe cable shall be provided in sufficient length to reach the control panel junction box without the need for splicing.
The cable shall be installed in its own conduit separate from any power carrying conductors. The cable conductors shall
be encoded with number and text along its length at intervals not greater than 200mm in order to identify the conductor.
The cable shall be capable of supporting the weight of the probe and cable without extra support. The cable shall be
secured to the top of the probe by a synthetic rubber compression fitting.

The probe shall have a minimum of ten (10) sensors at equal spacing and of length appropriate to station operating
conditions. Probe shall be of sufficient length for control of the pumps throughout the required pumping range without
excessive starting of the pumps. Minimum probe length shall be 1.5 meters.

The probe shall be provided with a minimum of a ten (10) channel intrinsically safe barrier for connection to the
programmable controller. The intrinsically safe barrier shall be fully compatible with the probe. Status for all probe
contacts shall be brought back to the controller for display of liquid level in wet-well.

Standard of acceptance: Multitrode Probe
Backup Level Regulation System

The station shall be equipped with a backup level regulation system consisting of two floats. The low level float shall be
placed below the normal station pump stop level. The high level float shall be located above the lag pump start point. The
floats shall be located in such a manner as to not impede normal operation of the station on the primary level regulation
system.

Junction Box

A junction box shall be provided to allow removal and replacement of wet well equipment without the need to disturb
sealed conduits to the control panel. The junction box shall be of 316L stainless steel construction with a NEMA 4X
rating. The junction box shall have latching mechanisms to allow for secure closure and to maintain the NEMA 4X rating.
Latching mechanisms requiring tools to open or close are not acceptable. The junction box shall be provided with a
padlock staple for security.

The junction box shall be of sufficient size for easy access to contained wiring. The junction box shall be equipped with
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terminals of sufficient size and quantity to accept all conductors to the wet well.

The junction box shall be located immediately under the control, as close as practical, for ease of access for maintenance
and mounted such that the door is hinged on the bottom.

Emergency Outputs

The station control shall have relay outputs to indicate a high well level condition as indicated by the tipping of the high
level float. This output shall be normally open and close on fault or loss of power. Detection of the tipping of the float
shall be independent of the programmable controller or the HMI. The relay output shall be ran to terminals for future tie-
in to the City of St. John’s alarm system provider.

227.7 ACCEPTABLE MANUFACTURES
Pumps

.1 ABS Pumps

.2 ITT FLYGT Pumps

Check Valves

.1 Hillen de Lelie - Ball Check Valves
Ballcentric Plug Valves

.1 Keystone F580/F583 Ballcentric Plug Valves

227.8 WARRANTY

Supplied equipment shall have minimum warranties, from date of installation, as follows:
.1 Pumps - Non-clog — five (5) year prorated.

Grinder — one (1) year.

Primary Level Regulation Probe — ten (10) year.

Access Frames — ten (10) year.
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All other items shall have a minimum of one (1) year warranty.

227.9 INSPECTION, TESTING

The pump shall be tested for proper operation at rated power supply values and for electrical and mechanical integrity
prior to shipment from factory.

The pump/motor assembly shall be CSA approved as one, integral unit, as per CSA standard CAN/CSA-C22.2.108-M89,
LIQUID PUMPS. An approval of the motor unit only shall not be acceptable. The cable shall be CSA approved for the
application at rated voltage and current.

Any equipment in the pumping station that may have been provided by another supplier shall have been tested by the
original supplier.

227.10 SUBMITTALS

As soon as possible after receipt of an order, the contractor shall furnish the following:

General assembly drawings (plans, elevations, sections) depicting station components, elevations and orientation.
Outline dimension drawings, including, but not limited to:

.1 Pumping station

.2 Discharge connections
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Liquid level regulator
Pumps

3

4

.5  Station equipment
6  Access frames
i

Control circuits

227.11 NAMEPLATES

Suitable nameplates shall be permanently affixed onto the pumps, control enclosure components, and other operating
components. Nameplates shall contain critical information regarding the item being identified including model number,
voltage, power, impeller number and other information required to fully identify the equipment. The lift station pumps
and control equipment are CSA approved and the CSA logo appears on the nameplates of these components.

227.12 INSTALLATION SUPERVISION

An authorized representative of the manufacturer must be made available to:
.1 Supervise the installation of the pumps.

.2 Adjust the level regulation system and test the controls.

.3 Start, test and adjust the equipment for complete and satisfactory operation after installation. All station parameters
are to be adjusted to site conditions such that all features are functioning.

4 Explain and brief thoroughly, owner’s representative on station functioning.

227.13 MAINTENANCE AND OPERATIONS MANUALS

Two (2) copies of the maintenance and operations manual shall be provided with each pumping station. These manuals
shall contain the following information:

.1 General assembly drawing(s) of the station confirming locations, sizes, elevations and equipment supplied.
An outline drawing of the pumps and discharge connections.

A performance curve for the pumps indicating normal operating duty point.

Information on the level regulation system and components.

A schematic diagram of the control system.

Start-up, operating and safety instructions for the system.
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Operators' and complete parts manual to provide complete maintenance and operation information on the station.

227.14 MEASUREMENT FOR PAYMENT

Sanitary sewage lift station shall be measured on a lump sum basis for each lift station, supply and installed complete with
excavation, chamber installation, backfilling, pumping system, controls, electrical server and all other work required to
provide a functioning lift station in accordance with this specification and associated drawing.

Where rock excavation is required to install this pump station, rock excavation shall be paid for at the respective price for
rock excavation under Item 211 “Trench Excavation”.

227.15 PAYMENT

The Contractor shall be paid at the respective lump sum prior for each sanitary sewage lift station installed. This price
shall be full compensation for the cost of all labour, equipment and materials necessary to complete the work in accordance
with this specification.
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ITEM 230

WATERMAINS

230.01 SCOPE OF WORK

The Contractor shall supply, transport, lay, joint, clean, disinfect and test all watermain pipe, fittings, valves, hydrants, and
water services in accordance with this specification, the standard drawings and do all work necessary to make a proper
connection to the existing water system.

230.02 ABREVIATIONS

W & WW = Water & Wastewater Division of Public Works

230.03 ELECTRICAL GROUNDING TO WATERMAINS IS PROHIBITED
As of January 1, 2009, the grounding of electrical services to watermains and water services is prohibited.

Where an electric service is already grounded to an existing metallic watermain or service and the watermain or service is
to be replaced by non-metallic piping, a new electrical grounding system is to be provided. The size and configuration of
the new electrical grounding system is to be approved by the Regulatory Services Division, Department of Planning,
Engineering & Regulatory Services.

230.04 WATER MAIN MARKING

All new water mains shall be marked using 3M Ball Marker technology (programmable). Marker balls shall be
supplied by the contractor and installed at the following locations:

Bends

Tees or Wyes

Reducers

Corporations

Curb Stops

Stub ends of pipes

Or a maximum spacing of 15m

Marker balls shall be blue for “Water”. The balls shall be placed no deeper than 1.5 metres and located directly above
the water main or fitting.

For curb stops tie straps shall be used to secure the marker ball to the street side of the curb stop box.
Prior to the start of the project, the Contractor shall contact W & WW and supply a copy of the construction drawings
and enough marker balls for the project. Upon review the drawings, W & WW will program and identify the appropriate

markers required for the project.

The Engineer shall ensure that the appropriate marker balls are installed in their assigned location. The Engineer shall
also record the ID number and location of each marker ball on the As-Built drawings.

At completion of the project, the City will locate the markers and collect the data.

Marker balls cannot be re-programmed without re-excavation.
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230.05 PIPE SIZES
For new work:

Watermains and services larger than 50mm: 100mm, 150mm, 200mm, 300mm, 400mm, and as specified in larger sizes.

Domestic services: 25mm, 38mm and 50mm.

Repairs to existing: as specified by the Engineer.

230.06 SHOP DRAWINGS

For concrete pressure pipe and fittings, submit tabulated materials list and drawings indicating internal pressure rating,
maximum external load, type of joints and identification mark numbers.

230.07 SCHEDULING OF WORK

Coordinate and organize work to minimize interruptions to existing services.

Notify Engineer and building occupants a minimum of 24 hours in advance of planned interruptions in service. A longer
notification period may be required depending on the impacted area.

Do not interrupt water service except between 10:00 a.m. and 4:00 p.m. local time, unless otherwise authorized.

Notify 311 — Access St. John’s if any planned or accidental interruption in water service occurs.

230.08 OPERATION OF EXISTING WATERMAIN VALVES AND HYDRANTS

Existing water main valves shall only be operated by W & WW. The Contractor shall give 24 hours’ notice for his request
to have an existing valve opened or closed.

The City views illegal operation of City owned valves and hydrants by Contractors or others as a serious safety and Public
Health matter. If a Contractor illegally operates a valve or hydrant to turn on or off the municipal water supply the City
will shut down the Contractor’s operation immediately. In addition, the Contractor may be fined in accordance with
current City by-laws.

230.09 PROCEDURE FOR SUPPLY OF TEMPORARY MUNICIPAL WATER

The Contractor is responsible for supply of his own water for construction and testing purposes. The City will make
temporary municipal water available for this purpose from a City hydrant.

Supply of temporary water does not constitute City acceptance of ownership of the water main, and the City shall not own
the new water main or fittings until such time as subdivision Phase 1 works are accepted by the City or Substantial
Performance for City construction contracts is reached.

Temporary Water Supply from City and Non-City Owned Hydrants

To obtain a temporary municipal water supply during construction, the Contractor shall obtain a Hydrant Permit. The
contractor shall supply a valve assembly consisting of a valve, Reduced Pressure backflow preventer, reducer, pressure
pipe, and a connector to a hydrant side nozzle. The Contractor will be permitted to connect to and operate his own valve
assembly. The Contractor will be responsible for any street crossing that may be required for the hosing to reach the
construction site, and the Contractor shall be liable to obtain all permits associated with such street crossings.

Once the backflow prevention is in place, the Contractor may connect the hose to the new water mains, in order to provide
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pressure for wet tapping. The only acceptable methods of connection are:

1. Connection to an end cap
2. Connection to a contractor’s on-site hydrant
3. Connection to a service tee.

In certain areas of the City, discoloured water will result from sudden large volume withdrawals of water, such as operation
of the Contractor’s valve as described above. The Contractor will be responsible for all claims due to water quality. The
City reserves the right to restrict water use at its sole discretion if the City believes the site water is affecting water quality.
Should the Contractor be found to repeatedly be in violation of the temporary water supply procedure outlined here, he
shall lose the privilege of access to a temporary municipal water supply, in addition to any legal remedies the City may
take.

230.10 TAPPING OF EXISTING WATERMAINS

W & WW shall perform all tapping of existing watermains at the Contractors expense. The Contractor shall supply all
materials and pay all applicable fees or costs. The price bid for tapping of an existing watermain shall include cost of all
fees or work payable to W & WW for the tapping of existing watermains, unless otherwise specified.

For connection to existing PVC water mains, the contractor shall supply to the City a Mueller BR2S series service saddle.
Direct threaded tapping of PVC pipe is not permitted.

230.11 PRODUCTS
Ductile - Iron Pipe and Fittings (Maintenance Applications Only)

Pipe: designed to AWWA C150/ANSI A21.50, manufactured to AWWA C151/ANSI A21.51, Special Thickness Class
52, cement mortar lined to AWWA C104. Pipe shall be delivered to site complete with capped ends.

Fittings: to AWWA C110, cement mortar lined to AWWA C104, minimum pressure rating 1035 kPa for cast iron,
minimum pressure rating 1720 kPa for ductile iron.

Joints: mechanical or push-on to AWWA C111; flanged where indicated, to AWWA C110 with class 125 flanged ends
to ANSI B16.1 with cloth-inserted rubber gasket; grooved type coupling joint with malleable iron couplings and gaskets.

Pipe Restraints: restraints must be ductile iron with twist off nuts for proper torque. Wedges shall be ductile iron. Product
shall be UL or ULC listed and FM approved. The restraint shall have a working pressure of 1720 kPa (250 psi) with a 2:1
safety ratio when tested in a dead-end situation. Acceptable Products: Uni-Flange Series 1400 (mechanical joints), Uni-
Flange Series 1450 (push on joints), EBAA Megalug, or approved equal.

Polyvinyl Chloride Pipe

Pipe: Rigid PVC shall conform to AWWA C900 and be certified to CSA B137.3 for sizes 100mm to 1500mm. Pipe
shall be cast iron pipe equivalent OD’s and be DR 18 (pressure class 235 psi). Pipe shall be Factory Mutual, ULC and
ULI approved, and NSF-61 certified. Pipe shall be delivered to site complete with capped ends.

Molecularly oriented PVC (PVCO) shall conform to AWWA C909 and be certified to CSA B137.3.1 for sizes 100mm to
600mm. Pipe shall be cast iron pipe equivalent OD’s and be DR 18 (pressure class 235 psi). Pipe shall be Factory Mutual,
ULC and ULI approved, and NSF-61 certified. Pipe shall be delivered to site complete with capped ends.

Molded Fittings: shall conform to AWWA C907 and certified to CSA B137.2 for sizes 100mm to 300mm. They should
also be UL listed and FM approved.

Fittings greater than 300 mm: We will not accept fabricated fitting for these sizes. Fittings shall be ductile iron.

Lubricant: shall be non-toxic, water soluble and listed by the National Sanitation Foundation.
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Pipe Restraints: restraints shall be same as for ductile iron but specifically designed for use on PVC pipe or PVC integral
joint restraint.

Colour Coding: Pipe and fittings shall be color coded blue.
Concrete Pressure Pipe and Fittings

Pipe and Fittings: steel cylinder type, pre-tensioned, concrete lined: to AWWA C303, with minimum 3 Imm thick cover
over tension bar reinforcement using Type 50 cement to ASTM C150 containing fifteen percent (15%) fly ash.

Joints: bell and spigot, plain end, victaulic and welded with performance requirements to AWWA C303. Flanged to
AWWA C207, 1 MPa rating drilled to ANSI B16.1 (flat face).

Protective Coating: (when specified).

Hydrants and Extensions

Hydrants: Dry barrel compression type per AWWA C502 and ULC-S-520 listed, and FM approved designed for 1207
kPa/175 psi working pressure, 2413 kPa/350 psi test pressure. Fire hydrants designed for cold climate with suitable
operating assembly — no oil filled hydrants permitted due to climate & environment. Fire hydrants certified to ANSI/NSF
61 and 372. Each hydrant tested in factory per AWWA/ULC/FM.

Depth of bury: 2000mm unless otherwise specified.

Barrel: two-piece with safety break-away flange and stem.

Safety flange shall be installed 75-125mm above firm ground.

Type 316 or 304 stainless steel nuts and bolts, no standard steel fasteners permitted.

Main valve: compression type, 114mm or 125mm opening; Main valve shall be replaceable from the ground, main
valve shall be Buna N Rubber or EPDM, upper and lower valve plates shall be independent from main valve rubber.
Inlet connection: mechanical joint per ANSI/AWWA CIII/A21.11 or integral restraint connection by hydrant
manufacturer, 150mm diameter.

Nozzles: two (2) 63.5mm threaded hose outlets and one (1) 114mm steamer port per City standards unless otherwise
stated; Nozzles retained into barrel must be locking screw to prevent pull out;

Hydrant to open counterclockwise; operating nut shall be bronze one-piece design only per AWWA C502with 32mm
square operating nut.

Acceptable hydrant model manufacturers list include: McAvity Brigadier M67B (Clow) or CV Darling B-50-B-18
(Mueller).

Hydrant Extensions: As manufactured by the hydrant manufacturer. Multiple extensions not permitted by contractor.
Hydrant Markers: As detailed in the standard drawings.
Valves

1. Gate Valves

Gate valves 5S0mm to 300mm (and above when applicable): Resilient Wedge design to current AWWA C515 standard,
UL/ULC listed, FM approved minimum working pressure of 1379KPa/200psi. Factory minimum 2068KPa/300psi seat
(closed), 2758KPa/400psi shell (open) test pressure by manufacture per AWWA. All Gate Valves tested at manufacturer
per AWWA/ULC. Gate Valves are tested and certified to ANSI/NSF 61 and 372 for potable water service. Gate Valves
shall be full flow type with smooth body design only, no cavity or obstruction in flow way permitted.

Ductile iron body, Bonnet, and stuffing box, per ASTM A-536 on-rising one-piece Bronze stem only per AWWA C515,
minimum yield strength of 20, 000psi. Stem nut shall be Bronze only preventing dissimilar metals for operator.

Stem shall have three O-ring seal, minimum one above and under integral bronze thrust collar. O-rings shall be
maintenance free. Thrust collar must be integral design per AWWA C515 latest revision. Iron Wedge shall be fully
encapsulated SBR Rubber, ASTM D2000 Type 316 or 304 stainless steel nuts and bolts, no standard steel fasteners
permitted. Open clockwise, aka Open Right Operating nut shall be tapered St. John’s style using correct retaining screw.
Nut shall be painted Red made of Ductile Iron only per ASTM A-536. Valve lifting not permitted by device under
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operating nut. When stated, Valve shall have cast or ductile iron hand wheel to ASTM A126 Class B or ASTM A-536,
type 316 or 304 retaining screw only.

All RWGVs shall include 10 mils factory fusion-bonded epoxy resin coating to AWWA C550/ANSI/NSF 61 and 372.

End Connection: Mechanical Joint ANSI/AWWA C111/A21.11, Flanged Connection ASME B16.1 Class 125, or threaded
connection permitted when stated.

2. Butterfly Valves

Butterfly Valves 350mm and larger: to AWWA C504, short body for Class 150B service, minimum pressure rating
150psi/1035 kPa. 150psi/1035KPa seat (closed), 300psi/2068KPa shell (open) test by manufacture per AWWA C504.
Butterfly Valves are tested and certified to NSF 61 for potable water service. Butterfly Valves shall be seat on body design
with no disc obstruction to mating pipe types used on 400mm and larger pipe type used in City of St. John’s. No alteration,
internal beveling or ‘chamfering’ to mating pipe wall permitted. Valve body must comply with AWWA C504 lay length
and minimum wall thickness.

Body: cast iron ASTM A126, Seat: 400mm-500mm Rubber body seat shall be one piece-molded design bonded into
recessed cavity in valve body. Seats may not be located on Disc or be retained by screws/pins or segments of any type.
600mm and above E-Lok seat shall be BUNA-N suitable for bi-direction shutoff. Seat retained in body without use of
screws, retaining rings or hardware of any kind in flow stream. Seat shall be 360-degree circumference and replaceable
without removal of valve from line. Disc type: 400mm-500mm lens type disc of cast iron ASTM A126 with Stainless
Steel 316 disc edge. 600mm and above disc of ductile iron ASTM A536 only with Stainless Steel 316 disc edge. 750mm
and above uses flow-thru design disc only for minimal pressure drop and turbulence. Stainless steel shafts Stainless type
304. “V” type Chevron packing shall be used vs O-ring or U-cup design. 600mm and above use two-piece Stainless Steel
shafts type 304 per AWWA C504 thickness only. Rubber seated for positive shut-off at minimum 1 MPa differential
pressure, either direction. Manual gear operated for buried service; grease packed preventing water entry. Manual gear
maximum operation input torque of 300ft/lbs per AWWA C504. Manual gear stop collars shall withstand 450ft/1bs input
torque.

End Connection: Mechanical Joint ANSI/TAWWA C111/A21.11, Flanged Connection ASME B16.1 Class 125.
NOTE: All valves 400mm and greater shall be joint restrained

Valves 400mm in diameter and greater shall be gear operated. Valves 900mm and greater shall have an operating gear
ratio of no less than 1 to 180.

3. Air and Vacuum Release Valves

Water Air and Combined Air & Vacuum Valves to AWWA C512, CSA B64-M88, heavy-duty combination air release
valve employing direct acting kinetic principle using lever or compound lever design. Valves to expel air at a high rate
during filling, at a low rate during operation, and to admit air while line is draining. Manufacturer must have Canadian
factory representative to assist correct valve selection to ensure orifice size allows rapid air exhaust/entry.

Valve body constructed of ductile iron ASTM A536 with bronze, EPDM rubber or Stainless-Steel trim/seat. Stainless
steel floats and stainless-steel levers only. Shock-proof synthetic adjustable orifice seat suitable for 2 MPa working
pressure. Fasteners shall be Stainless type 316. Ends to be flanged to ANSI B16.1. Valve to be complete with a suitable
removal housing plate for periodic checks.

4. Valve Boxes

Valve box to be ABS composite lower section, complete with ductile iron upper section. Design feature allows the DI
upper to ‘float’ inside the non-corrosive ABS composite lower section. DI Upper top flange shall be raised from top of
lower section using aggregate and asphalt. Once separated, full compaction accomplished with road equipment permitted.

ABS Composite Lower 2.1 meters unless otherwise stated. ABS Composite Lower standpipe cross section 146mm. ABS
Composite Lower cut with hand saw minimum 150mm below final grade and maximum 450mm below final grade. Upper
made of Ductile Iron ASTM A536. Upper uses minimum 600mm adjustment sleeve with beveled top flange, one piece
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design only permitted. Upper top flange shall include manufacturer’s name, material, and model per ASTM. Minimum
ABS Lower/DI Upper sleeve overlap of 150mm.

Cover shall be cast iron ASTM A126. Cover shall be marked ‘WATER’ with manufacturer’s name. Covers intended for
Hydrant isolation valve shall be marked ‘HYDRANT’ with manufacturer’s name. Covers shall be same manufacturer as
Upper and Lower sections.

5. Tapping Sleeve
Mechanical joint tapping sleeve shall include branch outlet flanged, 1379 kPa/200psi working pressure. Tapping Sleeves
utilize body gaskets in recessed grooves on casting of sleeve. Split end gaskets provide 360-degree seal along

circumference of host pipe. Manufacturer’s instructions shall be supplied with each sleeve.

Sleeve is to be two-piece body Ductile [ron ASTM A536 with Stainless Steel type 316 fasteners, EPDM gaskets and
Stainless Steel type 316 test plug.

Approved Tapping Sleeve manufacturer’s model list include: H615 - Ductile Iron (Mueller) and Smith Blair Style 623.

Water Services S0mm and smaller
Copper tubing: To ASTM B8S, type K, annealed for service laterals up to S0mm in diameter.

Copper Pipe Joints: To be compression type suitable for 1 MPa working pressure.

Polyethylene / Aluminum / Polyethylene composite pipe: To CSA B137.9, AWWA C903 and ASTM F1282.
Compression fittings to be as per manufacturers specifications and suitable for underground service (red brass). Approved
products: IPEX Q-Line.

Cross linked polyethylene pipe: To conform to ASTM C904, certified to CSA B137.5, and conform to ASTM F816,
F877 and F2023, NSF 14 and 61, with co-extruded UV shield to allow exposure to natural sunlight for up to one (1) year.
The minimum degree of cross linking shall be 80%. Approved products: Municipex, IPEX Blue 904 Pex.

Brass Corporation Stop: Red brass to AWWA C800/ASTM B62, compression type. For working pressures up to 690
kPa, ball style can be used. For working pressures in excess of 690 kPa, ball style must be used.

Ball Type Curb Stop (38mm and smaller): Ball type with neoprene gasket to AWWA C800/ASTM B62, compression
type with drain and must have stainless steel key and cotter pin. Approved Products: Ford, Canada Brass.

Curb Case: Curb stops to have 1.5 metres to 1.8 metres adjustable bituminous coated, cast iron service box with stainless
steel stem to suit depth of bury. Top of cast iron box marked “WATER”.

Compression Connections: Only compression connections with a pull out resisting device and approved by the City shall
be permitted to be used. Approved products: Ford Grip Joint Connection, Mueller Grip Joint Connection.

All brass fittings are to be lead free.

Miscellaneous Items

Thrust Blocks and Anchors: 25 MPa concrete, see standard drawings.
Disinfectant: sodium hypochlorite or calcium hypochlorite: to AWWA B300.
Reducing Agent: hydrogen peroxide: 35% by weight commercial grade.
Insulation: to CAN/CGSB 51.20, Type 4 extruded polystyrene.

Paint: as specified for Item 603 “Handrail”.
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Anodes: All sacrificial zinc anodes shall conform to ASTM B-418 Type Il and shall be made of high-grade electrolytic
zinc, 99.99% pure. The standard anode size shall be 10.9 kg. (241b.) and 1.2 metres (48”) in length, ZN 24-48. The anode
lead wire shall be at least 3 metres of No. 10 AWG stranded copper wire having TWH blue insulation. The lead wire shall
be connected to the steel core with silver solder.

230.12 PIPE LAYING

Watermain shall be constructed in an open trench and laid to the lines and grades set by the Engineer. The pipe shall be
well bedded on a solid foundation along the full length of each pipe. The bottom of the trench shall be recessed at bells
such that the barrel of the pipe shall be completely supported over its entire length on a solid foundation. Pipe depth to be
minimum 2000mm unless otherwise noted.

In order to ensure adequate lateral and vertical stability of the pipe during jointing and embedding operations, a sufficient
amount of bedding material to hold the pipe in rigid alignment shall be uniformly deposited, and thoroughly compacted

on each side and back of the bell of each pipe.

The trench shall be kept dry, and no pipe shall be laid in water or upon a wet, muddy or frozen bed. All pipes must be
thoroughly cleaned and protected from dirt and no water shall be allowed to flow through any pipe during construction.

At times when pipe laying is not in progress, the open ends of pipe shall be closed by a watertight plug. If water enters
the trench, this plug shall remain in place until the trench is pumped completely dry.

Existing water service laterals that straddle the trench shall be preserved without being cut unless the engineer agrees that
the works require the laterals be cut. Cut pipes shall have a temporary cap placed at each open end. The Engineer shall
be present to inspect proper workmanship for reconnection of cut laterals, to guard against pull out of pipe from the
couplings later due to trench settlement.

230.13 PIPE ASSEMBLY

Ductile Iron

Pipe shall be assembled in accordance with the manufacture’s recommendation.

Pipe restraints are permitted in place of thrust blocks under certain conditions. The restraint distance must be in accordance
with the manufacturer’s recommended length. The Engineer shall submit a design for pipe restraints for each location
where pipe restraints are proposed.

Polyvinyl Chloride Pipe

Pipe shall be assembled in accordance with the manufacturer’s recommendations. Where PVC pipe is used, associated
tees, bends and fittings are to be PVC for sizes 300 mm and smaller. Ductile iron fittings are only to be used for PVC pipe
greater than 300 mm or when joining onto existing cast iron or ductile iron piping. Where ductile iron fittings are used,

they shall be wrapped with a Petrolatum Tape System in accordance with Specification Item 230.18 Corrosion Protection.

Where pipe restraints are permitted, the restraint distance must be in accordance with the manufacturer’s recommended
length.

Concrete Pressure Pipe

Pipe shall be assembled in accordance with the manufacturer's recommendations.

230.14 THRUST BLOCKS

Thrust blocks as called for in the standard drawings shall be provided with all plugs, caps, tees, reducers, bends, valves,
and hydrants.
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230.15 SETTING OF HYDRANTS
Hydrants shall be located as shown on the plans or as directed by the Engineer.

All hydrants shall stand plumb and shall have their nozzles parallel with the curb, with the pumper connection facing the
curb. Hydrants shall be set to the established grade, with the breakaway flange approximately 75mm to 150mm above the
finished sidewalk or ground elevation. Where a hydrant extension is required to bring a new hydrant to grade, the extension
will be supplied, installed and paid for under "Adjusting Hydrants to Grade."

Where a hydrant is set in pervious soil, drainage shall be provided at the base of the hydrant by placing 40mm washed
stone from the bottom of the trench to at least 150mm above the drain opening in the hydrant and to 300mm around the
elbow.

Where a hydrant is set in clay or other impervious soil, a drainage pit 600mm in diameter and 900mm deep shall be
excavated below each hydrant and filled with 40mm washed stone under and around the elbow of the hydrant and to a
level of 150mm above the drain openings.

Where the bowl of the hydrant will be located below the high-water table, the drain holes of the hydrant are to be plugged
and the hydrant marked, by a sign as a “Wet Hydrant”. Where this situation is encountered, further direction from EDS is
required.

The bowl of each hydrant shall be well braced against undisturbed earth at the end of the trench with concrete backing, or
it shall be secured to the main line using approved mechanical restraining devices. Hydrant lead valves less than 2.0m
from the hydrant shall be restrained to the main using a mechanical joint restraining system. Hydrants and hydrant markers
shall be painted in standard City colours or as specified. Paint and coat application shall be as specified in the Item 603
“Handrail”.

230.16 VALVES

Valves, unless otherwise shown, shall be installed in accordance with the manufacturer’s instructions and installed with a
valve box and extensions to extend from the valve bonnet to the top of finished grade.

230.17 TAPPING SLEEVES AND VALVES

Tapping sleeves and valves shall be used to connect to a live municipal water supply, unless otherwise approved by the
Engineer.

Prior to ordering a tapping sleeve and valve, the Contractor shall excavate at the location of the tap and measure the outer
diameter (OD) of the existing water main. The Contractor shall also provide ESD an opportunity to view the location prior

to backfilling the excavation.

The Contractor shall provide the tapping sleeve and valve (TS&V), fasten the sleeve to the pipe, and pressure test to prove
no leakage. The Contractor then shall request ESD to perform the tap and retrieve the coupon.

Pipe joints shall be restrained using a megaholder (or approved equal) for a branch pipe length as recommended by the
pipe restraint manufacturer.

The Contractor is advised to allow for sufficient lead time between delivery and order of cast iron tapping sleeve
and valve assemblies.

230.18 CORROSION PROTECTION

Cathodic Protection

Existing Metallic Watermains (Maintenance Applications): Sacrificial anodes shall be installed at the following locations:
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e At the connection point to the existing metallic watermain
e all metallic valves

e all fire hydrants

e all metal services

o all metallic pipe

o all metallic fittings (i.e. bends, couplings, etc.)

New Watermain Installations: Sacrificial anodes shall be installed at the following locations:

e At the connection point between a non-metallic watermain and the existing metallic watermain
e all fire hydrants
o all existing metal services

Anodes shall be 24-48 Zinc (10.9kg x 1220mm casting) in accordance with ASTM B418.

Anodes shall be installed horizontally, a minimum of 600mm to the side of the watermain and shall be backfilled with
native material.

Anodes shall be installed complete with their cardboard container and enclosed selected backfill.
The anode lead wire shall connect to the watermain, metallic fitting, valve, service, or hydrant as shown on drawing 10-
230-07. Sufficient slack shall be left in the wire to prevent any stress on either the anode or the wire-to-pipe connection

during backfill and subsequent soil settlement.

Petrolatum Tape System

Existing Metallic Watermains (Maintenance Applications): Petrolatum tape system not required, as sacrificial anodes are

to be installed.

New Watermain Installations: Petrolatum tape system shall be installed at the following locations:

o all metallic fittings (i.e. bends, couplings, etc.)

e all metallic corporation stops and curb stops

e all joint restraints at non-metallic pipe joints

e all joint restraints and flanges at metallic fitting, valves and hydrants

The petrolatum tape system shall be comprised of a primer, profiling mastic and petrolatum tape. The petrolatum tape
system shall provide long-term corrosion protection and be suitable for use with underground potable watermain systems.

Sufficient profiling mastic shall be used to fill all voids and provide a smooth surface for petrolatum tape installation at
locations with sharp edges and irregular shape (i.e. flanges, restraints, etc.). There shall be no void space between the
profiling mastic and petrolatum tape.

Petrolatum tape shall have a minimum 55% overlap to ensure a double thickness of tape at all locations and extend at least
50mm onto the connecting pipe. Smooth the tape surface to ensure a completely sealed system.

The petrolatum tape system shall be installed, including any required cleaning and preparation, in accordance with the
manufacturer’s instructions. Acceptable products include the Denso Petrolatum Tape System (Denso LT Tape, Denso
Profiling Mastic and Denso Paste) or approved equal. The supply and installation of petrolatum tape systems shall be
considered incidental to the work and no additional payment will be made.

Epoxy Coating Repairs
Epoxy coated components (i.e. valves, hydrants, etc.) shall be free of nicks, scratched or other damage to the epoxy coating.

Any damage to the epoxy coating shall be repaired as per the manufacture’s recommendations prior to installation, and at
no additional cost to the City of St. John’s.
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230.19 WATER SERVICES INSTALLATION

Water services shall not be buried shallower than 1.8 metres and no deeper than 2.0 metres.

When new PVC mains are beings installed, service tees are to be installed for each water service. Installed on mains
400mm and smaller. Service saddles are to be used on mains larger than 400mm. Direct tapping to connect a water service
to a new main is prohibited.

Water services shall be installed at the centre of lots and 3 metres beyond the back of the future sidewalk, unless otherwise
directed. If the services are to be installed in conjunction with sewer services than the water service shall be located on
the right side of the sewer services. When a water service is installed by itself, then the end of the service shall be marked
with a stake as detailed in Item 225.02. Each water service shall be suitably plugged or capped to prevent leakage and to
prevent dirt or other harmful material from entering the pipe.

Water Service to Building

When a water service lateral is to be constructed to a proposed or existing residential building from an existing water main
or extended from its termination point at the street line, the entire length of the service pipe must be inspected and approved
by W & WW Division the City’s representative prior to backfilling. The Contractor must contact W & WW Division to
arrange for an inspection. Any portions of a water service lateral that are buried without being inspected shall be uncovered

for inspection at the Contractor’s expense.

The Contractor must avoid joining separate pieces of pipe with couplings, unless necessary and approved by the Engineer.
A service of less than 20 metres in length shall have no coupling connections.

The service pipe shall be brought under the footing of the building in one piece prior to termination.

Size of Water Services

Specification of the diameter of a water service depends on such factors as length, building fixture units, allowance for
future building expansion, internal building plumbing sizes and available street pressure. It is the responsibility of the
Developer or his agent to properly specify water service sizes in order that the finished development will have a water
service which is properly sized in accordance with the Canadian Plumbing Code.

The minimum water service size allowed by the City under any circumstance is 25mm.

Minimum Water Service Size for Single Family Housing:

In the case of a single-family residence the minimum water service size shall be 25mm, for a length, not to exceed 30
metres and where the where the main floor elevation of the house is within 2 metres of street elevation. For cases outside
these parameters, the developer shall submit detailed calculations for review and approval of size of service.

The service length shall be measured from the watermain to the location where the service enters the building.

Provision of services to this minimum standard for single family residences does not constitute automatic compliance with
the Canadian Plumbing Code, and the onus is on the Developer or his agents to ensure compliance with the Code.

230.20 ABANDONING OF WATER SERVICE LATERALS

50mm or less

An existing water service to a property that is proposed to be abandoned shall be excavated by the Contractor at the
connection to the water main and abandoned at the main.

Contractor is responsible to expose and close the corporation stop and then install an abandonment sleeve. The sleeve will
be provided by the City.
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W & WW or the City’s representative shall inspect that the corporation stop has been closed prior to backfilling. The
Contractor shall provide twenty-four (24) hour notice.

If upon excavation it is found that a corporation stop does not exist, City forces will place a repair sleeve on the pipe at the
Contractor’s expense.

Larger than 50mm

The City shall determine requirements depending on each circumstance. Contractor shall contact the City to obtain

direction.

230.21 TIE-INS

The Contractor shall record on drawings or in tabular form "As Built" tie-ins for all valves, curb stops, bends and pipe

ends. When the work is completed, this information shall be presented to the Engineer.

230.22 CONNECTION TO THE EXISTING MUNICIPAL WATER SUPPLY

No pipe shall be physically connected to the existing municipal water system, or to a tapping sleeve, prior to pigging and

City acceptance of satisfactory pressure, leakage, and chlorination test results. A gap of one (1) metre minimum length

shall remain in place until the City formally approves connection to the municipal water system.

The Contractor shall disinfect all existing water main end caps and pipe segments before connection of new water main

pipe.

230.23 PIGGING

Appropriately sized poly pigs as manufactured by Gerard, or approved equal, having a minimum density of 2Ib/ft?> and

recommended for wiping shall be installed into the main to ensure watermains are swept when the system is first charged.

Hydrant leads will not be required to be pigged.

To ensure the pigging is properly undertaken the following procedures must be used and will be rigidly enforced:

(a) Before any water main is placed, the Contractor, the Engineer and representatives of ESD shall meet and agree on
the procedures and schedule for pigging, i.e. where and when the poly pigs are inserted, how they will be removed,
when the pigging should be done, in what direction the poly pigs will be forced, etc...

(b) The Engineer will verify the insertion of each poly pig.

(¢) Upon the request of the Contractor and Engineer, ESD will witness the removal of the poly pig and certify that the
appropriate section has been properly pigged.

230.24 PRESSURE TEST

Water from the existing distribution system shall be supplied as described in the item entitled “Procedure for the Supply
of Temporary Municipal Water”.

After the pipe has been laid, backfilled, thrust blocks have reached sufficient strength and after the installation of service
fittings, all newly laid pipe, or valved section thereof, shall be subjected to a hydrostatic pressure of 1050kPa or 1.5 times
static pressure, whichever is greater. Every valve shall be pressure tested in the closed position on either side of the valve
and in the open position. Where hydrants are in the test section, the test shall be made against the closed hydrant.

Each valved section of pipe shall be slowly filled with water and the test pressure shall be applied by means of a pump
connected to the pipe in a manner satisfactory to the Engineer. The pump, pipe connection and all necessary apparatus
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shall be furnished by the Contractor.

Before applying the test pressure, all air shall be expelled from the pipe. If permanent air vents are not located at all high
points the Contractor shall install corporation cocks at such points so the air can be expelled, the corporation cocks shall
be closed, and the test pressure applied.

The pressure test shall be of duration of at least two (2) hours and the pressure shall not vary by more than +/- 35kPa.
Where water services are installed onto an existing main or onto a new main that has been pressure tested the service shall
be pressure tested to 690kPa and visually inspected before backfilling. All faulty or leaking connections shall be corrected
before backfilling.

230.25 LEAKAGE TEST

A leakage test shall be conducted concurrently with the pressure test. The Contractor shall supply all equipment necessary
for the conducting of this test.

"Leakage" shall be defined as the quantity of water that must be supplied into the newly laid pipe or any valved section
thereof, to maintain pressure within 35/kPa of the test pressure after the air in the pipeline has been expelled.

No pipe installation will be accepted if the leakage is greater than the allowable leakage for joints + the allowable leakage
for closed metal seated valves.

Allowable leakage for pipe is 0.0000449 I/hr/mm of pipe diameter/m of pipe for maximum test sections of 300 metres. If
testing more than 300 metres, no leakage is allowed.

Allowable leakage for closed metal seated valves shall be 0.0012 I/h/mm of nominal valve size. No leakage allowance
will be allowed for resilient seat valves.

ALLOWABLE LEAKAGE TABLE
Pipe Diameter Watermain Valves (closed)
(mm) (I/hr/m) (I/hr)
150 0.00674 0.18
200 0.00898 0.24
300 0.01348 0.36
400 0.01797 0.48

If any test of pipe discloses leakage greater than the allowable, the Contractor shall, at his own expense, locate and repair
the defective joints until the leakage is within the specified allowance. All visible leaks are to be repaired regardless of
the amount of leakage.

230.26 DISINFECTION

Disinfection of water mains shall be done in accordance with the Continuous-Feed Method of Chlorination identified in
the latest version of AWWA C651 and the following:

Other methods of water main disinfection identified in AWWA C651 may be considered on a case-by-case basis; however,
shall not be used without prior approval of the Engineer.

Prior to being chlorinated the mains shall be filled with potable water to eliminate air pockets and shall be flushed and
swabbed to remove particles. The flushing velocity in the mains shall be not less than 0.91m/s unless the Engineer
determines that conditions do not permit the required flow to be discharged to waste.

Water from the existing distribution system shall be supplied as described in the item entitled “Procedure for the Supply
of Temporary Municipal Water”. Water shall be made to flow at a constant measured rate into the newly laid water mains
and hydrant leads.
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At a point not more than 3 metres downstream from the beginning of the new main, water entering the new main shall
receive a dose of chlorine fed at a constant rate, such that the water will have not less than 25mg/1 free chlorine. To assure
that this concentration is provided, measure the chlorine concentration at regular time intervals.

Chlorine application shall not cease until the entire main is filled with heavily chlorinated water. The chlorinated water
shall remain in the main for at least 24 hours, during which time all valves and hydrants in the section treated shall be
operated in order to disinfect the appurtenances. At the end of this 24-hour period, the treated water in all portions of the
main shall have a residual of not less than 10mg/1 free chlorine, as determined by using an appropriate chlorine test kit. If
the testing proves unsatisfactory, the disinfection shall be repeated until acceptable results are received.

All chlorine residual field testing shall be performed by using the DPD Drop Dilution Method or High-Range Chlorine
Test Kit according to AWWA C651 Appendix A. All test kits shall be calibrated and maintained according to
manufacturer's recommendations.

Upon completion of watermain chlorination and confirmation of acceptable free chlorine residuals, the main shall be
flushed to remove all heavily chlorinated water. Flushing shall continue until chlorine measurements show that the
concentration in the water leaving the main is no higher than the concentration entering the main from the existing
distribution system.

After the final flushing and before the water main is placed in service, two (2) sets of water samples shall be collected
from the water main for bacteriological testing at a certified laboratory. The second set of water samples shall only be
taken after a minimum of 16 hours after collection of the initial set of samples, without any water use and from the same
locations. Sample sets shall comprise only of samples that are collected consecutively on the same day. Both sets of
samples shall show the absence of coli form organisms for the main to be approved for service. If the two consecutive
sample sets produce any unsatisfactory bacteriological test results, or if other results indicate unacceptable water quality,
disinfection and sampling of the main shall be repeated until satisfactory bacteriological test results have been obtained.
Resampling without repeating proper disinfection of the main will not be acceptable.

All water mains, including branch lines greater than 6m in length, shall have water sample sets collected every 370m
(maximum) of water main plus one set from the end of each main or branch line.

A copy of all laboratory bacteriological test results and a map or drawing identifying the location of each sample shall be
provided to the Engineer for review and approval to place the main in service.

After disinfection, the heavily chlorinated water shall be discharged into a sanitary sewer, if available. Otherwise, the
water can be discharged into a storm sewer, open ditch, or watercourse. Prior to discharge, the water shall contain a
chlorine concentration of not greater than 30.0 mg/1 for discharge to a sanitary sewer and 1.0 mg/1 for discharge to a storm
sewer, open ditch or watercourse, in accordance with the NL Environmental Control Water and Sewerage Regulations,
2003. If necessary, the water shall be de-chlorinated using a de-chlorinating (neutralizing) agent listed in AWWA C655.
Otherwise, the water shall be discharged into tanks and disposed of at an approved disposal facility. The cost associated
with de-chlorinating or disposing of heavily chlorinated water shall be borne by the Contractor.

230.27 MEASUREMENT FOR PAYMENT
Measurement for payment purposes shall be:

Connection to Existing Main - a lump sum price for each connection to an existing system.

Pipe and Fittings - the centerline end to end distance of watermain installed, measured in metres. No deletions shall be
made for valves or other fittings.

Valves - the number of valves of each size or classification installed.
New Hydrants - each new hydrant and hydrant marker supplied and installed.

Relocate Hydrants - each hydrant and hydrant marker relocated and adjusted to grade but not requiring a hydrant
extension.
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Adjust Hydrant to Grade - the number of each length installed.

Supply Hydrant Marker - each new hydrant marker supplied and installed separate from those called for in other parts of
this specification.

Water Services:
(a) the number of services of each size connected to the main.
(b) the number of services of each size connected to an existing service or building plumbing.

(c) the length of service measured in metres from the centerline of the water main to the end of pipe laying, as approved
by the Engineer.

Pipe Restraints - the number of each size installed.

Sacrificial Anodes — the number of sacrificial anodes installed.

230.28 PAYMENT

Payment shall be on a unit price basis per metre for pipe and fittings supplied, transported, laid, jointed, disinfected, tested,
and connected to existing watermains. The bid price shall include all labor, equipment, and materials necessary to
complete the work in accordance with this specification.

The Contractor will only be paid to a maximum of 90% of the value of this item until such time as the section of work has
passed all tests. This 10% will be called the "Water Test Allowance". In addition, the 10% mechanics lien holdback shall

apply.
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ITEM 240

CURED IN PLACE PIPE LINING OF SEWERS
240.01 SCOPE OF WORK
The work to be performed shall include all labour, equipment, tools, materials, engineering design and supervision to
structurally rehabilitate various manhole to manhole (MH to MH) sections of sanitary, storm or combined sewers by Cured-
in-Place Pipe (CIPP) lining method in accordance with the plans and specifications.
The work also includes but is not limited to, traffic control, flow control and bypass pumping, sewer cleaning and preparation
for lining, CCTV inspections, liner installation and curing, liner sampling and testing, reinstatement of service connections,
reinstatement and clean-up of the work site, and all other incidental work and services necessary for completion of the scope

of work.

CIPP lining means trenchless sewer rehabilitation by installation of a resin-impregnated flexible tube which when cured will
form a continuous close fit liner within an existing sewer, beginning and ending at manhole inside walls.

CIPP liner thickness shall be designed in accordance with the design section of these Specifications. CIPP designs and any

other necessary design works shall be approved and stamped by a licensed Professional Engineer and Permit Holder
authorized to perform such work by Professional Engineers and Geoscientists of Newfoundland and Labrador (PEGNL).

240.02 REFERENCE SPECIFICATIONS

ASTM F1216 Standard Practice for Rehabilitation of Existing Pipelines and Conduits by the Inversion and Curing
of a Resin-Impregnated Tube

ASTM F1743 Standard Practice for Rehabilitation of Existing Pipelines and Conduits by Pulled-in-Place
Installation of Cured-in-Place Thermosetting Resin Pipe (CIPP)

ASTM F2019 Standard Practice for Rehabilitation of Existing Pipelines and Conduits by the Pulled in Place
Installation of Glass Reinforced Plastic (GRP) Cured-in-Place Thermosetting Resin Pipe (CIPP)

ASTM D5813 Standard Specification for Cured-In-Place Thermosetting Resin Sewer Piping Systems

ASTM D790 Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and
Electrical Insulating Materials

ASTM D638 Standard Test Methods for Tensile Properties of Plastics

ASTM D2990 Standard Test Methods for Tensile, Compressive, and Flexural Creep and Creep-Rupture of Plastics

240.03 CONFINED SPACE REQUIRMENTS

The Contractor shall meet or exceed the requirements of Confined Space Entry as outlined under the Occupational Health
and Safety Act. For all work in and around the sewer manholes, a person shall be qualified in Confined Space Entry. Proof
that atmospheric testing of each manhole, prior to initial entry and continuously while in the manhole where work was
performed, shall be submitted to the Engineer on the Confined Space Entry form, with each progress payment certificate
submission.

240.04 PERMITS AND APPROVALS

The Contractor shall obtain all necessary permits, permissions and approvals for the work.
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240.05S PRE-LINING SUBMISSIONS

The Contractor shall submit the following to the Engineer for review and approval at least 14 days prior to commencement of
any sewer section lining, unless otherwise noted:

1) Engineering design for each size of sewer to be CIPP lined. The designs shall clearly identify the proposed CIPP
liner thickness and all required design formulas, assumptions and parameters used in the design. Design parameters
shall be in accordance with Section 240.19. Designs shall be approved and stamped by a Professional Engineer
licensed in the Province of Newfoundland and Labrador.

2)  Design calculations to confirm the hydraulic capacity of the CIPP lined sewer will be equal to or greater than the
existing sewer.

3)  Proposed CIPP Lining (tube and resin) information including product name, type and manufacturer.
4)  Material specifications for the proposed CIPP lining (tube and resin) in sufficient detail to enable confirmation by the
Engineer that the materials proposed will meet the objectives, performance requirements and design requirements of

this specification.

5) A certified original copy complete with supporting literature from the resin manufacturer of the Infrared Spectrograph
of the catalyzed resin mixture proposed for the Contract.

6) Independent third party test data supporting the short-term and long-term values of flexural modulus and flexural
strength of the proposed CIPP liner used in the design.

7) Manufacture’s recommendations for product transportation, handling and storage, repair of damaged product,
installation procedures, inversion pressures and curing schedule (temperature and duration).

8)  Contractor’s proposed procedures and materials for Filling of Voids and Service Lateral Connection Grouting.

9)  Contractors proposed CIPP liner installation procedures, including details of the liner wet-out and liner curing process.
10) Contractors proposed traffic control plan.

11) Contractors proposed sewer flow control and sewer by-pass plan.

12) Project schedule detailing timelines of the proposed works.

240.06 SCHEDULE OF WORKS

1)  The Contractor shall submit to the Engineer for review and approval, a schedule of the proposed specifically identified
works. The schedule shall be reviewed and approved by the City prior to commencement of the planned works.

2)  The Contractor shall commence work within seven calendar days from the Engineer’s order to commence work. The
work shall be carried out on the continuous basis and all assigned work shall be completed within the contract schedule.

3)  The Contractor shall notify the Engineer of specific start and finish times for all procedures in order that the Engineer’s
inspection staff may coordinate their schedules to ensure suitable levels of inspection. This notification shall be given a
minimum of 48 hours prior to the start time.

4)  The order of work is, in general, the responsibility of the Contractor and shall be as indicated in the detailed work plan.

However, the City reserves the right to modify the order of work based on the City’s needs and priorities.

240.07 SITE INVESTIGATION

The Contractor shall investigate each site prior to submission of Tender to determine the exiting site conditions, any
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obstruction, or any other problem which may affect the Tender price or completion of the proposed work. No additional
payment shall be made on account of difficulties to complete the work because the Contractor failed to investigate the site
prior to submission of Tender.

240.08 EXISTING CCTV SEWER INSPECTIONS

Where possible, existing CCTV sewer inspections or inspection reports will be made available during the tendering process.
The Contractor shall be aware the sewer inspections may have been completed immediately after sewer cleaning and no set
amount of time before tendering; therefore, the inspections may no longer represent the condition of the sewer at the time of
tendering.

If, for bidding purposes, the contractor is of the opinion further inspection is required in order to properly assess the work to
be undertaken, the contractor will be responsible to perform such additional inspection at no cost to the City. Arrangements
shall be made with the Engineer prior to proceeding with any further inspection.

240.09 MEASUREMENT OF EXISTING SEWER SECTIONS

It is the responsibility of the Contractor to confirm and record the necessary lengths and interior dimensions of the sewer
sections to be lined by conducting the appropriate measurements. Size information provided on the drawings or in the tender
documents are typically nominal sizes and are not necessarily the inside diameter pipe sizes. The Contractor shall
immediately notify the Engineer of any step discrepancy (such as nominal 250mm instead of nominal 300mm) between the
internal diameter measurement and the diameter identified in the contract documents.

The Contractor’s method for obtaining and confirming sizes shall be suitable for proper sizing of the liners to be installed. At
a minimum, inside diameter measurements of each individual section of existing sewer to be lined shall be completed at the
corresponding manhole locations with a suitably accurate device. Measurement method shall take into account the possibility
that the exposed sewer end is a bell and does not represent the inside diameter of the sewer pipe itself. Measurement method
shall take into account any debris, encrustation, or other build up in the sewer that could result in an incorrect sizing
measurement. The liner size is to be based on the internal diameter of the sewer pipe following cleaning and preparation
operations.

240.10 NOTIFICATION OF SEWER USERS

The City shall provide an initial notice to all properties connected to the sewers scheduled to be lined, in advance of the start
of on-site activities by the Contractor. The notice shall include a brief introduction to the upcoming sewer lining works and
the applicable City contact information.

Contractor Provided Notices

The Contractor shall provide two (2) notices to all properties connected to the sewer scheduled to be lined. The first notice
shall be provided at least 7 days in advance of the start of any sewer lining activities, including sewer cleaning and
preparation works. The second notice shall be provided 24 hours in advance of the start of a sewer liner installation. The
notices shall include a brief description of the upcoming construction work, any anticipated sewer service interruptions for
the duration of the process, discussion on the potential for odours and how to alleviate odours, and names & phone numbers
of the Contractor’s personnel (including an after hour’s local emergency number). The notices shall also indicate the need
for property owners to limit the use of sewer (flushing toilets) and water (washing machine, dishwasher, running water, etc.)
during lining operations, as this could adversely affect lining installation and a cause sewer back-up. The Engineer is to
receive a copy of the two notices for approval prior to delivery to the affected sewer users.

Record Log of Notifications

The Contractor shall make and maintain a log record. The log shall record the address where each notice was delivered, the
date of delivery and any other information relevant to maintaining a record of notifications, such as follow-up telephone calls
or property visits. The log shall be maintained in a common electronic format, such as an MS Excel document. The log shall
be provided to the Engineer upon request.
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240.11 SUPPLY OF TEMPORARY MUNICIPAL WATER FOR CONSTRUCTION

The Contractor is responsible for the supply of water required for construction and testing purposes. The City will make
temporary municipal water available for this purpose from a City hydrant, as per Item 230 — Watermains, of the City’s
Specifications Book.

240.12 TRAFFIC CONTROL

The Contractor shall provide traffic control measures in accordance with Item 130 Traffic Control of the City of St. John’s
Specifications Book. The Contractor’s Traffic Control Plan shall be submitted to the Engineer for review and approval, as
per Item 240.05 Pre-Lining Submissions. The cost for traffic control shall be borne entirely by the Contractor.

240.13 FLOW CONTROL AND SEWER BYPASS

The Contractor shall be responsible for the design, supply, installation, operation and maintenance of appropriate flow control
and sewer bypass measures for main line sewers and sewer services, as necessary to properly conduct the specified work in
accordance with the following requirements.

The Contractor shall provide a “Flow Control and Sewer Bypass Plan” to the Engineer for review and approval as per the
pre-lining submissions section of this specification.

During CCTV inspections, sewers flows shall be shut off and the sewer sufficiently dry to ensure total viewing of the
periphery of the pipe, including the pipe invert.

During CIPP liner installations, sewers flows shall be shut off and the sewer sufficiently dry to ensure total viewing of the
periphery of the pipe, including the pipe invert, and to permit proper installation of the liner. All areas of standing water shall
be removed from the sewer, prior to liner installation.

Where conditions permit, flow control measures may consist solely of plugging or blocking the sewer directly upstream of
the sewer section to be inspected or lined. Plugs shall be designed such that it can release any or all of the flow, as necessary.

When adequate flow control cannot be obtained by plugging the sewer, the Contractor shall provide bypass pumping or
vacuum trucks to transport the flow from upstream sewers to a downstream or adjacent sanitary sewer.

The Contractor shall make arrangements with all property owners connected to the sewer being inspected or lined, to shut off
sewer flows or provide temporary sewer service bypass, as deemed necessary to complete the work.

The contractor shall be responsible to determine the capacity of all required sewer bypass systems.

All temporary sewer bypass system materials shall and shall be capable of withstanding 860 kPa pressure and all other
conditions of use.

The Contractor shall ensure that flow control measures do not cause back-ups or flooding of public or private property being
served by the sewer system. Any damage due to back-ups or flooding of public or private property will be remediated and
repaired at the Contractors expense.

240.14 GENERAL REQUIREMENTS FOR CIPP LINERS

The purposes for lining sections of sewer are to prevent further material deterioration, improve structural integrity, prevent
root intrusion, prevent/reduce infiltration, improve flow characteristics and extend the service life of the sewer with minimal
construction disturbance. Liners shall be designed in accordance with the CIPP Liner Design section of this specification.

Installation of any liner system shall provide a rehabilitated sewer section with a hydraulic capacity equal to or greater than

the existing pipe. The contractor shall provide design calculations using Manning’s formula with appropriate “n” values for
the CIPP liner product and existing sewer pipe prior to lining.
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Installation

The Contractor is responsible for the installation and curing of the CIPP liner. Procedures for liner installation are specific to
the method being used and may vary with liner type, material, thickness, pipe size, pipe shape, etc. The Contractor’s
installations procedures shall follow the liner manufacturer’s installation recommendations and be in accordance with the pre-
lining submission documents approved by the Engineer. Any proposed deviation from the previously submitted procedure
shall be submitted, with explanation, to the Engineer for approval and the submission shall include the approval of the lining
manufacturer. Where, in the Engineer’s opinion, these procedures are not in accordance with industry standard or liner
manufacturer’s procedures, the Engineer may require the Contractor to alter or modify the procedures.

If the liner is to be installed by pull-in-place method, the Contractor must use appropriate monitoring devices to ensure that
pull-in forces do not exceed the maximum allowable tensile stress of the fabric liner tube during installation, as determined
by the Manufacturer.

The Contractor shall ensure that all sewer flows are shut-off by means of appropriate flow control measures, and sewers are
cleaned and prepared for lining in accordance with applicable requirements, prior to installation of any liner. All areas of
standing water must be removed from the sewer prior to lining.

Liner Wet-Out and Curing

Liners can be wet-out at the manufacturer’s facility or wet-out by the Contractor on site. In any case, appropriate quality
control measures and records keeping must be implemented to ensure the wet-out liner meets or exceeds the design thickness
and all specifications.

Contractor shall ensure the liner curing method and process, including curing temperatures and duration from start of heating
to end of cool down is completed in accordance with the manufacture’s specifications. All circulating heat sources shall be
equipped with suitable temperature and pressure gauges so that the curing and cooling processes can be monitored. Boiler
temperatures and thermocouple readings (at suitable locations along the liner) shall be recorded at suitable time intervals after
heating begins.

Contractor must ensure adequate circulation of the heat source to avoid zones of inadequate heating, which can lead to
improper curing of the liner. Contractor shall employ appropriate measures to address heat sinks such as groundwater
infiltration into the sewer that can cause washout of resin and improper curing of the liner. The liner shall be free of soft
spots, dry spots, lifts or delamination due to inadequate wet-out, washout of resin, improper curing or any other means.

Liner Temperature and Storage

Any liner wet-out off-site shall be stored until the liner installation, at the temperature, conditions and within the allowable
duration recommended by the manufacturer. It is the responsibility of the contractor to ensure the wet-out liner is stored and
transported in a climate-controlled environment as per the resin manufacturer's recommendation. A temperature log (starting
immediately following wet-out) during storage and transportation must be provided to the Engineer prior to the liner
installation. The Contractor shall not install any liner that has expired or otherwise compromised due to transportation and
storage conditions not being in accordance with the manufacture’s recommendations.

Styrene and Odour Control
The Contractor shall take necessary precautions to prevent styrene odours emitted from sewer lining and curing operations
from entering any property. Precautions shall include the following:

e Venting of sewer section being lined with appropriately sized exhaust blowers. Blowers shall be installed at the
start MH and end MH locations immediately following curing and gaining access to the liner section to exhaust air
from the sewer. Ifthe start MH or end MH is not available, blowers shall be installed on the next MH on the sewer
system. Blowers shall be kept in place until all service connections have been re-opened and styrene odour levels
deemed low enough for closure of MH covers.

¢ Ensuring hot water used in curing of resins containing styrene is cooled to the ambient temperature of the sewer
system before being released into the sanitary sewer.

The Contractor shall take necessary actions to immediately address any complaint of odours within a property. The
Contractor shall not enter any property, without permission of the owner or resident of the property. Actions to alleviate
odours shall include but are not limited to the following:

e Filling of plumbing traps with water.

e Preventing air flow from any drain with a malfunctioning trap (do not hold water) or drains that do not have traps.
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e  Ventilation of the property by opening windows and doors.
e Ventilation of the property with appropriately sized fans or blowers.
e Other actions that are useful in alleviating the odour problem.

The Contractor shall be responsible for proper disposal of all water used for curing of resin containing styrene in accordance
with applicable guidelines, laws and regulations. Under no circumstance shall curing water containing styrene be discharged
into the City’s storm sewer system or a body of water.

Liner Continuity
The completed CIPP liner shall be continuous over the entire length of the sewer section (MH to MH) without any breaks,
cracks, separations, joints or discontinuities.

Fit and Finish

Liners shall be continuous, tight fitting and closely conforming to the shape of the existing sewer with no bridging, gaps or
voids. Liners shall be in contact with the inside surface of the existing sewer to ensure the level of mechanical bonding
correspond to the design and performance parameters for the liner, with no annular space between the liner and the existing
sewer, except for the maximum allowable diametric shrinkage due to curing permitted in ASTM D5813.

Liners shall be free of any interior bulges, lifts, sags, wrinkles, fins, ribs, ripples, rips, tears, holes, scratches, cracks,
separations, blisters, eruptions, stains or other irregularities. Exceptions to the liner fit maybe considered acceptable where
these irregularities correspond with irregularities in the existing sewer and the diameter of the affected area of liner (measured
along the inside surface of the liner) is not greater that one half the diameter of the existing sewer. Irregularities in the
existing sewer include off set joints, protrusions, bumps or other similar irregularities that remain following acceptable
cleaning and preparation of the sewer.

Liner termination points at manholes shall be tight fitting and tapered to eliminate any impediment to flow. Any annular
space between the liner and existing sewer at terminations points shall be sealed by filling the space with a resin mixture or
sealant compatible with the CIPP liner.

Under no circumstance shall the fit and finish of the installed CIPP liner negatively affect the flow, design requirements or
long-term performance of the CIPP liner.

Hydrophilic End Seals

Contractor shall install hydrophilic end seals at each end of the CIPP liner to prevent water migrating in the annular space
between the CIPP liner and host pipe from entering back into the manhole. Hydrophilic end seals shall be continuous around
the circumference of the liner/host pipe and swell when in contact with water to provide a watertight seal between the liner
and host pipe. The hydrophilic end seals shall be at least 20mm wide and Smm high prior to hydration and have a swell
capacity of at least two hundred percent (200%).

240.15 SEWER CLEANING AND PREPARATION FOR LINING

The Contractor shall conduct sewer cleaning and preparation for lining operations, including the cutting back of protruding
service connections, filling of voids, and service lateral connection grouting, as per the below specifications.

Sewer Cleaning

The sewer section to be lined shall be cleaned to remove all sewage and foreign materials such as sludge, debris, deposits,
build-ups, grease, roots, and protrusions (including protruding service connections) by means of hydraulically propelled, high
velocity jet water propelled or mechanically powered cleaning equipment with use of reamers, cutters or grinders, as
necessary and flushed afterwards with a high-pressure water nozzle. Any foreign material remaining after cleaning
operations must not reduce the internal diameter of the sewer by more than 13 mm and must be hard and firmly attached to
the sewer.

The Contractor shall plan and execute the cleaning operations to prevent damage to the sewer and service connections, and to
ensure that any areas of the sewer that are structurally unsound are not further damaged. Precautions shall be taken to ensure
that the cleaning operations do not cause flooding of public or private property being serviced by the sewer system. Any
damage to the sewer or service connections or flood damage will be repaired at the Contractors expense.
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The Contractor shall scour manhole walls and benching before cleaning downstream sewers. Sewers are to be cleaned in the
direction of flow. Foreign material from the cleaning operations shall be removed at the downstream manhole of the section
being cleaned with vacuum pumping or other acceptable methods. Passing foreign material from manhole section to
manhole section shall not be permitted. The Contractor shall also install a screen at the outlet pipe of the downstream
manhole in order to catch any foreign material, including cut outs from service connection openings, which might migrate
downstream. The Contractor will be responsible for proper off-site disposal of all foreign material removed from the sewer
during cleaning and lining operations. Wastewater (including sewage) shall remain in the sewer system and be allowed to
flow downstream during removal of foreign material. Excessive wastewater removed from the sewer system during removal
of foreign material shall be discharged back into the sewer of origin and not removed from site. Contractor shall not be
compensated for off-site disposal of wastewater.

Protruding Service Connections

Service connections that protrude into the sewer section shall be cut or ground back prior to pipe cleaning or reaming
operations that may damage the connection. The finish surface of the connection shall be smooth and even (no jagged edges)
to avoid damage of the liner material. The extent of the protrusion left in place must not interfere with the installation or
long-term performance of the CIPP liner and in no case, shall be more than 6 mm from the pipe wall. If an intact and sound
service connection is damaged or broken as a result of the Contractors operations, then the Contractor shall repair the damage
at his own expense by using excavation if necessary. The Contractor shall submit the proposed method of repair and
reinstatement of damaged service connections to the Engineer for review and approval, prior to commencement of the work.

Active Infiltration

Active infiltration of water into the sewer that may cause wash-out of the uncured resin, heat sinks that will prevent proper
curing or otherwise negatively affect the installation and curing of the liner shall be sealed to the satisfaction of the Engineer.
No liner shall be installed in any sewer until such a time as all active water infiltration into the sewer has been stopped.

Filling of Voids

Filling of voids in the pipe and the surrounding soil shall be completed at locations specified in the contract documents or as
identified upon completion of the preliminary or pre-lining CCTV inspections. Voids shall be completely filled flush with
the inside wall of the pipe to prevent bridging of the liner, prevent settlement of the backfill and provide a solid backing for
the liner, while ensuring the structural integrity of the pipe. Voids created due to the Contractors sewer cleaning method or
operation shall be filled by the Contractor, at no cost to the City. The Contractor shall submit to the Engineer for approval, a
detailed procedure outlining the process and materials to be used for filling of voids, as part of the pre-lining submission
documentation.

Service Lateral Connection Grouting

Contractor shall grout sewer service lateral connections to the sewer main at locations specified in the contract documents or
as identified following review of preliminary or pre-lining CCTV inspections, to fill voids around the service connection and
surrounding soil, and to prevent active infiltration of water into the sewer that may cause wash-out of the uncured resin, heat
sinks that will prevent proper curing or otherwise negatively affect the installation and curing of the liner.

Sewer service lateral connection grouting shall be completed using a chemical grout solution or other approved product, that
is compatible with the CIPP liner system and form a smooth watertight connection. The Contractor shall submit to the
Engineer for approval, a detailed procedure outlining the process and materials to be used for sewer service lateral connection
grouting, as part of the pre-lining submission documentation.

240.16 CCTV INSPECTIONS

CCTYV Inspections required under this contract include a Preliminary (V1), Pre-Lining (V2), Post-Lining (V2) and Warranty
(V4) (Provisional) Inspection of each MH-MH section of sewer to be lined. All CCTV inspections shall be performed as per
the below specifications and shall be used as part of the City’s approval process of the Contractors work. Other CCTV
inspections carried out by the Contractor shall be at the Contractors sole discretion and expense.

Equipment
Inspection equipment shall consist of inspection unit (vehicle), colour cameras, lighting, cables, power source, monitor(s),

data acquisition system, digital recorder, and other related equipment.

The CCTV inspection unit shall consist of a self-contained vehicle with an area for viewing, recording and controlling the
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CCTYV inspection operations and a separate area for equipment storage. The viewing and control area shall have proper
seating and sufficient space to accommodate the City representative and provide a clear view of the monitor screen which
displays the inspection work as it proceeds.

The inspection unit shall be equipped with fans and/or blowers necessary to remove any fog that may be present in the sewer
during inspection.

The CCTV equipment shall be specifically designed and constructed for sewer inspection and shall permit viewing of the
entire perimeter of the sewer, for all pipe sizes identified in the contract. The CCTV camera must be a true PAN and TILT
camera physically capable of radial rotation of 360 degrees, lateral rotation of at least 270 degrees, and of producing a
continuous high resolution colour picture of not less than 400 lines at the periphery of the image. The adjustment of focus
and iris shall allow optimum picture quality to be achieved and shall be remotely operate.

The camera shall be transported through the sewer by means of a self-propelled rubber tire or crawler type camera transporter
capable of passing over minor amounts of debris and surface imperfections. The transporter shall permit complete inspection
of the sewer from the centre of the start manhole to the centre of the finish manhole while maintaining a centreline path. The
camera transporter shall be capable of moving forward and reverse at variable speeds. The camera transporter must be stable
and adjustable, and the centre of the lens shall be positioned in the centre of the sewer. The camera position tolerance shall
be +/- 10% of the vertical dimension of the sewer. The camera shall be capable of inspecting at least 200 meters of sewer in
one continuous inspection and from one point of entry.

The camera shall have a self-contained lighting system capable of providing a clear picture of the entire periphery of the pipe
of a minimum illumination level of 100 foot candles over a minimum distance of two (2) meters. The lighting shall be set up
in such a manner so as not to project a shadow of the body of the camera and/or transporter onto the surface of the pipe
within the field of vision of the camera when aimed down the barrel of the pipe.

The monitor shall be not less than a 2 linch colour monitor and shall provide a colour picture of sufficient size and clarity to
be easily viewed by the Contractor’s operator and the City representative, and it shall clearly define the details of the interior
of the pipe. The picture quality on the monitor shall provide a continuous 400 line (or greater) resolution video picture.

Digital video records shall be able to capture in colour from the live video source with MPEG-4 format. Minimum recording
video resolution shall be 400 lines with a NTSC size of 720 x 480 @29.97 frames per second.

Inspection Requirements

The CCTYV inspection shall be performed on one MH-MH sewer section at a time. The inspection shall start in the MH and
provide a clear view of the pipe opening and pipe/MH wall interface. The inspection camera shall also pan vertically to
provide a complete view (cover to base) of the start MH and end MH. CCTYV inspections shall be continuous over the entire
length of the sewer section. Each sewer section being inspected shall be sufficiently dry to ensure total viewing of the
periphery of the pipe, including the pipe invert. Appropriate flow control measures shall be used to accomplish the required
viewing of the pipe, as per Section 240.13 of this Specification. The inspection shall be performed in the direction of the
flow, where possible.

The sewer section under inspection shall be free of any fog or vapour that obscures the view. Where required, appropriate
ventilation equipment such as fans and blowers, or other provisions shall be used to eliminate such fog or vapour.

The inspection speed shall allow proper analysis of the pipe condition. The maximum camera travel speed shall be 5
meters/minute. The camera shall stop and pan/tilt, as necessary, to provide a clear direct view of each service connection and
other significant observations for at least 5 seconds.

The finished video must be clear and correctly illuminated to vividly show the object being video inspected. Unacceptable
quality will be cause for rejection.

Sewer Condition Coding and Operator Qualifications

The CCTV inspection shall include sewer condition coding in accordance with the National Association of Sewer Service
Companies (NASSCO), Pipeline Assessment and Certification Program (PACP) Reference Manual or an acceptable alternate
program.

Only operators who have successfully attained the NASSCO PACP Level of Qualification for CCTV Operators will be
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permitted to operate inspection equipment. The operator shall be fully trained in all aspects of sewer inspection and capable
of making accurate observations and recording of all conditions, which may be encountered in the sewers. A copy of the
PACP CCTYV Operators Certificate shall be submitted for each operator that will be performing this work. Only work
completed by PACP certified operators will be accepted.

CCTYV Inspection Video and Reports

The Contractor shall produce a CCTV inspection video and inspection report utilizing a commercially available and
internationally recognized sewer inspection software program. The inspection video and report (PDF format) shall be
provided to the Engineer by way of the Internet. The Contractor shall provide the Engineer with a URL (ie. internet address)
that will provide access to the CCTV inspections for viewing and downloading within the specified timelines.

The sewer inspection software must be capable of the following:
1. Digitally record each video to MPEG- 4 format and suitable for proper playback on commonly used video file
playing software applications.
2. Generating a text overlay on each section with a complete description including continuous distance display,
observations, and defect coding throughout each section.
Rating deficiencies as per PACP coding.
Documenting and storing data and video files together.
Generating written reports complete with still photographs.
Produce scaled drawings indicating position of service laterals and noted observations.
Interface with City sewer management software.

N ew

Clearly display the following information on the viewing monitor and video recording for a minimum of 10 seconds prior to
commencing the inspection:
1. Contract Name and Number
Street Name
Start Manhole and End Manhole
Pipe Type or Use
Pipe ID Number
Direction of Travel
Pipe Material, Shape and Diameter
Date and Time

el A

Clearly display the following information on the viewing monitor and video recording throughout the inspection:
1. Street Name
2. Start Manhole and End Manhole
3. Automatic update of distance from center of the start manhole
4. Defect coding and observations

Video File Naming Convention
File names for each digital video file shall be in accordance with the following:

Street Name Pipe Type and ID_Start MH _End MH_DS or US<inspection direction> V1, V2, V3 or V4<Video inspection
completed>.MPG

For example: Topsail Road San5329 MH5328 MH5350 US V1.MPG

Pipe and manhole ID numbers will be provided by the Engineer.
Use “San” for sanitary sewers, “Sto” for storm sewers and “Com” for combined sewers.

Preliminary CCTYV Inspection (V1)

Before undertaking any work required for the CIPP lining of a sewer section, the Contractor shall complete a preliminary
(V1) CCTYV inspection of the sewer section. The V1 inspection is to determine the existing condition of the sewer section
and if the sewer section is a suitable candidate for CIPP lining. The V1 inspection will also determine whether any excavated
repairs or filling of voids (in the existing sewer pipe or surrounding soil) are required before lining and collect information
necessary for proper design of the CIPP liner. The inspection complete with all reports shall be provided to the Engineer at
least 7 days prior to the start of lining.
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If the sewer section is deemed by the Contractor to be not suitable for lining, the Contractor shall immediately notify the
Engineer and provide a copy of the CCTV inspection within 24 hours.

The Contractor shall complete sewer cleaning operations as necessary to provide a satisfactory CCTV inspection.

Pre-Lining CCTYV Inspection (V2)

Following cleaning and preparation operations of the sewer section, a pre-lining CCTV inspection (V2) of the sewer section
shall be completed by the Contractor to determine if the cleaning and preparation operations are acceptable for CIPP lining.
The V2 CCTYV inspection shall also capture all information necessary for the Service Lateral Connections Report (refer to
Section 240.17). The inspection complete with all reports shall be provided to the Engineer at least 2 working days prior to
lining, for review and approval of the cleaning and preparation operations.

Lining shall not commence until approval of the cleaning and preparation operations has been provided by the Engineer.

If the V2 inspection identifies any deficiency in the cleaning and preparation of the sewer section that requires correction, the
inspection shall be redone at the Contractors expense after the correction of the deficiency and submitted to the Engineer.

Post-Lining CCTYV Inspection (V3)

Following completion of all work related to the lining of the sewer section, including reinstatement of service connections
and MH benching, a post-lining CCTV inspection (V3) of the sewer section shall be completed by the Contractor. The V3
inspection complete with all reports shall be submitted to the Engineer for review and approval within 5 working days of
completion of liner installation, and in all cases, prior to payment of any progress claim submission for the liner installation.

If the V3 inspection identifies any deficiency in the CIPP lined sewer section, the Contractor shall immediately notify the
Engineer of the deficiency and provide a copy of the CCTV inspection within 24 hours.

Following the correction of any deficiency in the CIPP lined sewer section, the V3 inspection shall be redone at the
Contractors expense and submitted to the Engineer.

Warranty CCTV Inspection (V4) (Provisional)

If identified in the contract documents, the Contractor shall complete a warranty CCTV inspection (V4) of the lined sewer
section within the last 2 months of the warranty period. The Contractor shall complete sewer cleaning operations as
necessary to provide a satisfactory V4 CCTV inspection. The V4 inspection complete with all reports shall be submitted to
the Engineer prior to expiry of the warranty period for review and approval of the CIPP lined sewer section.

If the V4 inspection identifies any deficiency in the CIPP lined sewer section that requires correction, the inspection shall be
redone at the Contractors expense after the correction of the deficiency and submitted to the Engineer.

240.17 IDENTIFICATION OF SERVICE CONNECTIONS

The Contractor shall identify all service connections on a sewer section, as part of the preliminary or pre-lining CCTV
inspection, and submit a Service Lateral Connection Report to the Engineer at least 2 days prior lining of the section. The
Service Lateral Connection Report shall contain the information listed below:

e Contract No.
Date.
Street Name.
Sewer Section No.
Start MH and End MH
Total number of service lateral connections
For each service lateral connection, identify the distance from the starting manhole, clock position, diameter,
material type, connection status (active, inactive or undetermined), address of property serviced and general
observations pertaining to the lateral.

The Service Lateral Connection Report shall be used as a control document for reinstatement of service connections into the
lined watermain. Upon completion of service reinstatements, the report shall be updated to identify the reinstated service
connections and submitted to the Engineer along with the post-lining CCTV inspection.
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240.18 CIPP LINER MATERIALS AND STANDARDS

The CIPP lining shall be carried out in accordance with ASTM F1216 (inverted liners), ASTM F1743 (pull-in-place liners) or
ASTM F2019 (reinforced pull-in-place liners). Liner material shall be in accordance with ASTM D5813 or its latest edition.

The liner shall utilize a thermosetting resin and catalyst that is compatible with the liner tube and able to cure in the presence
of hot water or steam. The inner surface of the liner shall contain flexible plastic coating that is compatible with the resin.
The liner shall be uniformly impregnated with the correct quantity of resin to produce a cured result that has homogeneous
and uniform physical properties throughout the liner wall that meet or exceed the requirements of referenced standards or the
properties used in the liner designs, whichever are higher. In this context the liner wall does not include the surface plastic
coating. CIPP Liner designs shall not use properties lower than those in the reference standards. The quantity of resin used
in the liners and its impregnation shall meet with the requirements of ASTM F1216-16, section 7.2.

Where, in the course of Work, the Contractor has reason to use materials that differ from the original proposed materials,
either in general or for a specific installation, the proposed alternate materials shall meet the above standards and require the
approval of the Engineer prior to use.

240.19 CIPP LINER DESIGN

The Contractor shall provide engineered designs for each unique liner situation, including for each size of liner. The
engineered designs shall demonstrate, to the satisfaction of the Engineer, that the lining to be installed is rated to withstand
the required external loads.

The thickness for CIPP liners shall be determined in accordance with the design method set out in ASTM F1216-16,
Appendix X1, Design Considerations, Section X1.2.2, Fully Deteriorated Gravity Pipe Condition. The standard design
parameters are as identified in the below table.

The thickness determined by design shall be the minimum thickness of the completed CIPP liner in the sewer. Liner
thickness measurements shall not include any non-structural layers, such as plastic coatings and shall be in accordance with
ASTM D5813.

Engineering designs for CIPP liners shall be approved and stamped by a licensed Professional Engineer and Permit Holder
authorized to perform such work by PEGNL. Engineering designs shall be submitted to the Engineer for review and
approval, as per the pre-lining submissions.

Standard Liner Design Parameters
Standard Design for CIPP liners shall use the following parameters:

Parameter Requirement

Design Method ASTM F1216-16, Appendix X1, Section X1.2.2

Pipe Condition Fully Deteriorated Gravity Pipe Condition

Pipe Size Actual inside diameters of the existing sewer.

Ovality 3% or actual ovality, whichever is greater.

Soil Cover Over Sewer 3.0 m soil cover or actual soil cover at liner location, whichever is greater.

Water Table Location 1.5 m below ground surface

Soil Density 19.61 kN/m? (2000 kg/m?)

Soil Modulus 6.9 MPa

Live Load AASHTO HS-20

Enhancement Factor 7.0 for CIPP liners that are tight fitting to existing sewer

Design Life 50 years

Factor of Safety 2.0

CIPP  Liner Flexural | The flexural modulus to be used in design equations X1.1 and X1.3 shall be the long-term

Modulus flexural modulus in the axial direction.
The flexural modulus to be used in design equation X1.4 shall be the short-term flexural
modulus in the axial direction.
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The short-term flexural modulus testing shall be in accordance with ASTM D790.

The long-term flexural modulus shall be the amount of short-term flexural modulus retained
for the design life. The retention factor shall be derived from long-term testing in accordance
with ASTM D2990 and be appropriate for stress and stress duration in the installed liner.

Independent third-party test data is required to substantiate the short-term and long-term
values used in design.

Minimum short-term value shall be in accordance with the minimum requirement in ASTM
F1216 (1724 MPa).

CIPP  Liner Flexural | The flexural strength to be used in design equations X1.2 shall be the long-term flexural
Strength strength in the axial direction.

The short-term flexural strength testing shall be in accordance with ASTM D790.
The long-term flexural strength shall be the amount of short-term flexural strength retained
for the design life. The retention factor shall be derived from long-term testing in accordance

with ASTM D2990 and be appropriate for stress and stress duration in the installed liner.

Independent third-party test data is required to substantiate the short-term and long-term
values used in design.

Minimum short-term value shall be in accordance with the minimum requirement in ASTM
F1216 (31 MPa).

Flexural Modulus and Flexural Strength

The flexural modulus (ASTM D790) and flexural strength (ASTM D790) short-term values shall be values that are reliably
and repeatedly obtained in the installed liners, as substantiated by testing samples from installed liners. They shall not be
values obtained from laboratory samples or maximum values obtained in testing. The liner designs shall identify the short-
term test values of flexural modulus and flexural strength from which long-term design values are derived.

Pre-Installation Evaluation

The Contractor shall evaluate each sewer section proposed for a liner installation to determine whether the actual field
conditions correspond with the Standard Liner Design Parameters. Field conditions to be checked include pipe ovality, pipe
size, soil cover over top of pipe, water table location and live load. Where any field condition is in exception to the Standard
Liner Design Parameters the Contractor shall notify the Engineer within 48 hours of completing the evaluation. The
Contractor shall also complete a Special Design utilizing the actual field conditions to determine if the existing standard liner
design is appropriate.

Where a liner thickness determined from the Standard Liner Design parameters is insufficient for the installation as
determined by a Special Design, the liner thickness shall be increased to satisfy the Special Design liner thickness. Any
additional cost of the increased liner thickness shall be as per the Unit Price identified in the Form of Tender, if applicable, or
shall otherwise be negotiated with the City.

No liner shall be installed that does not meet the design requirements and liner thickness for the actual field conditions.

240.20 SERVICE LATERAL CONNECTIONS REINSTATEMENT

The Contractor shall commence reinstatement of all active and undetermined service lateral connections (as per the Service
Lateral Connect Report) in a sewer section, immediately following the curing (including cooling) of the installed liner.
Inactive service connections are not to be reinstated. The method of reinstatement shall be from the inside of the sewer using
robotic equipment and without excavation.
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Service connections shall be opened to at least 75 % capacity within 8 hours and fully opened and trimmed within 24 hours
of completion of the liner curing process. Service connection openings in the liner shall match the size and shape of the
existing service connection inside wall. Openings shall be smooth and clean. Finished openings shall be without protrusions,
hanging material, shavings, lips or obstructions to sewage flow from the service connection into the interior of the liner.
Over-cutting shall be avoided. Service connections, that in the Engineer’s opinion, are over-cut will be deemed defective and
require a CIPP spot repair followed by reinstatement of the lateral by the Contractor as a remedial action, at no cost to the
City.

The existing service connections shall not be damaged. The Contractor shall repair any damage to the existing connections
that occurs during the reinstatement, to the satisfaction of the Engineer, at no cost to the City.

It is the responsibility of the Contractor to make location measurements or employ alternative procedures that allow for
locating and identifying service laterals after lining is complete.

Pressure Testing and Chemical Grouting of Service Lateral Connection

Following reinstatement of sewer service lateral connections and prior to completion of the post-lining CCTV inspections,
the Contractor shall pressure test and grout (as necessary) service lateral connections using the pipe packer method with a
chemical grout solution to fill any voids between the CIPP liner and host pipe and surrounding soils.

All service lateral connections to the sewer main shall be pressure tested; however, only the connections that fail to meet the
requirements of the pressure test are required to be grouted. Grouting shall be by injection of a chemical grout solution using
a lateral pipe packer. The chemical grout solution shall be compatible with the CIPP liner system and form a watertight
connection.

The Contractor shall submit to the Engineer for approval, a detailed procedure outlining the process and materials to be used
for sewer service lateral connection chemical grouting, as part of the pre-lining submission documentation.

240.21 MANHOLE BENCHING AND RESTORATION

Following CIPP sewer liner installation, all manholes shall be re-benched, if necessary, to conform to the dimensions and
positions of the liner. Where a liner has been placed continuously through a manhole, the top half diameter of the liner shall
be opened the full width of the manhole (from pipe entrance to exit) and the benching made to conform to the exterior of the
liner. Where the existing benching does not fit tightly to the portion of the liner left in place, any gaps or misfits shall be
filled with a suitable concrete patching compound. The finished liner and benching in the manhole shall provide a smooth
and uniform flow path from entrance to exit at a uniform grade.

Where lining work necessitated or resulted in damage to the manhole or the manhole benching, it shall be restored to equal or
better than original condition and shall meet the requirements for benching as previously specified.

Material for benching work shall be Speedcrete, 20 MPa or approved equal.

240.22 CIPP LINER AND RESIN SAMPLES AND TESTING

CIPP Liner Samples

Contractor shall prepare one sample of CIPP liner for testing from each MH-MH sewer section lined, in accordance with
ASTM F1216-16 Section 8 and these specifications. Where two consecutive MH-MH sewer sections are being lined with the
same liner installation, only one CIPP liner sample taken at an intermediate MH is required. CIPP liner samples shall be
restrained (pipe type) samples for sewer sizes up to nominal 450 mm. For sewer sizes greater than nominal 450 mm, the
Contractor shall provide either a plate type sample or a restrained sample from a circular multi-piece form assembled in the
MH. Plate type samples or multi-piece restrained samples for sewer sizes less than nominal 450 mm will not be accepted
unless the Contractor can demonstrate to the satisfaction of the Engineer that restrained (pipe type) samples cannot be
obtained for a specific installation.

Restrained samples shall be made by extending the liner through a cylindrical form held in place at the outlet of the sewer
being lined. The form shall have an inside diameter as close as possible to the inside diameter of the sewer being lined and
shall be sufficiently strong to prevent expansion or distortion of the sample. Sample shall be taken at an end MH or an
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intermediate MH that was temporarily lined through as part of the same liner installation. Contractor shall ensure sample
conditions during curing are representative of the remaining sewer liner conditions during curing by such means as placing
sandbags over and around the sample form during curing.

The sample form shall be of sufficient length to prevent edge effects and provide at least five test coupons for ASTM D790
testing. For non-reinforced CIPP, sample length shall be sufficient to obtain test coupons of 16 times liner thickness plus an
allowance (at least]1 00 mm) to eliminate sample end effects. For reinforced CIPP, sample length shall be sufficient to obtain
test coupons of 32 times liner thickness plus an allowance (at least 100 mm) to eliminate sample end effects. Under no
circumstances shall any sample be less than 300 mm in length.

Contractor shall remove the cured sample under the direct supervision of the Engineer. Restrained pipe sample is to remain
in the form, while the restrained multi-piece form sample and plate sample is to be removed from the forms. After the
sample is identified with appropriate information, the sample is to be turned over to the Engineer.

Before or immediately upon removal, the sample shall be clearly marked with the following Identification information:

Contract Number.

Installation Date.

Street name.

Sewer Size.

MH numbers delineating sewer section lined.
MH number where sample was taken.
Crown position.

CIPP Liner Sample Testing

CIPP liner samples shall be tested for short-term flexural strength and short-term flexural modulus as per ASTM D790 and
thickness as per ASTM D5813. Samples to be submitted for testing will be at the discretion of the Engineer. The Engineer
will arrange and pay for delivery and testing of the liner samples at a testing laboratory designated by the Engineer. All
samples and test results remain the property of the City of St. John’s. Test reports will be provided to the Contractor on
request.

Delamination testing shall be performed in accordance with ASTM F1216 specifications, at the City’s discretion.

Resin Samples and Testing

Contractor shall arrange for sampling of uncatalyzed resin from the wet-out facility immediately before addition of the
catalyst and wet-out of the liner. One representative sample is to be taken from each resin batch to be used on the project and
delivered to a testing laboratory designated by the Engineer. If the liners are to be wet-out at the manufacturer’s facility prior
to delivery to the Contractor, the manufacture will be responsible to submit the samples directly to the testing laboratory. If
the liners are to be wet-out by the Contractor, the samples must be taken under the supervision of the Engineer, and the
Engineer will submit the samples to the testing laboratory. Upon request of the Engineer, additional resin samples may be
required to be taken and submitted for testing. Resin samples are to be tested by infrared (IR) analysis and the resulting IR
spectrographs compared to the reference spectrograph provided as part of the pre-lining submissions. The Engineer will pay
for testing of the resin sample. All samples and test results remain the property of the City of St. John’s. The test reports will
be provided to the Contractor on request.

240.23 CIPP LINER SAMPLE TEST RESULTS

CIPP liner sample test results for short-term flexural strength and flexural modulus (ASTM D790) and thickness (ASTM
D5813) will be compared to the short-term flexural strength and flexural modulus and thickness values used in the
Contractors liner design. Where any of the liner sample test results do not meet or exceed the liner design values, the liner
may be considered deficient pending a design review. The design review will utilize the sample test results for flexural
strength and flexural modulus, while keeping all other parameters the same, to re-calculate the required CIPP liner thickness.

Upon completion of the design review, if the liner sample thickness meets the re-calculated liner design thickness, the liner
shall not be deemed deficient. If the liner sample thickness does not meet the re-calculated liner design thickness, the liner
shall be deemed deficient. Ifthe liner sample test results do not meet the minimum requirements of ASTM F1216, a design
review will not be conducted, and the liner will be deemed deficient.
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240.24 CIPP LINER DEFICIENCIES

Where in the Engineer’s opinion, the liner sample test results or CCTV inspections or any further investigation indicate the
liner is not in accordance with the Contract requirements, the liner shall be deemed deficient. The Contractor shall take
remedial action acceptable to the Engineer to correct any deficiency, in accordance with the Specifications and Contract
requirements. Remedial actions shall ensure the liner meets the 50 year design life requirements and may include repair of
any deficiency, installation of a supplemental liner, or complete removal and replacement of the deficient liner. Remedial
actions must be submitted to the Engineer for review and approval prior to commencement of remedial work. Contractor will
be responsible for the cost associated with all required remedial work.

240.25 EQUIPMENT RECOVERY WORKS

In the event that equipment becomes stuck or jammed in a sewer line, the Contractor shall immediately notify the Engineer.
Removal of equipment, including removal by excavation, and all associated repair and restoration works, will be the
responsibility of the Contractor. The Contractor shall complete any required repair and restoration works in accordance with
the applicable City of St. John’s specifications. No additional payment will be made for equipment recovery works.

240.26 REINSTATEMENT AND CLEANING

The Contractor shall reinstate, restore, replace, repair and make good all public and private property disturbed or damaged
during performance of the work, in accordance with the applicable City of St. John’s specification and to the satisfaction of
the property owners and Engineer.

Following completion of all construction and reinstatement work, the Contractor shall complete a final cleaning of the site,
including any public and private property disturbed, damaged or utilized during performance of the work, to remove surplus

materials, equipment, tools, etc., to the satisfaction of the property owners and Engineer.

No additional payment will be made for reinstatement and cleaning works.

240.27 MEASUREMENT FOR PAYMENT
Measurement for payment purposes shall be as follows:
1) Mobilization and Demobilization — lump sum price.

2) CIPP Liner - the centreline distance of sewer main liner installed, measured in meters (from center of start MH to center
of end MH), for each pipe size.

Unit price shall be full compensation for carrying out the specified scope of work, (including but not limited to, traffic
control, flow control and bypass pumping, sewer cleaning, liner installation, sampling, MH benching, reinstatement and
clean-up of the work site, and all other incidental work and services necessary for completion of the scope of work), with
exception of any separately identified pay items.

3) CIPP Liner (Thickness Increase) - the centreline distance of sewer main liner installed, measured in metres, for each pipe
size and each increment increase in liner thickness. Unit price shall be full compensation for carrying out the additional
work associated with an increased liner thickness. (Provisional Item).

4) CCTYV Inspection — the centreline distance of sewer main video inspected, measured in metres, including supply of an
inspection report (PDF) and inspection video.

5) Material Disposal — weight of foreign material in metric tonnes removed from the sewer system during cleaning and
preparation operations and disposed of at an off-site facility approved to accept such materials for disposal and/or

treatment. Wastewater shall remain in the sewer system and will not be measured for payment.

6) Cutting or Grinding of Protruding Service Connections - unit price for the number of service lateral connections cut or
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ground back in preparation for sewer lining.

7) Filling of Voids — based on the Contractor’s invoice for Time, Materials and Equipment, and shall be as an Allowance,
as specified in the Form of Tender.

8) Service Lateral Reinstatement — unit price for the number of service lateral connections reinstated following CIPP lining.

9) Service Lateral Connection Pressure Testing — unit price for the number of sewer service lateral connections pressure
tested.

10) Service Lateral Connection Grouting — unit price for the number of sewer service lateral connections pressure injection
grouted with chemical grout solution.

11) Chemical Grouting — unit price per Litre (L) of chemical grout solution pressure injected at sewer service lateral
connections.

12) Project Sign — unit price for the number of project signs of each size supplied, installed and removed (end of project).

240.28 PAYMENT

Payment shall be on a lump sum or unit price basis, or an allowance, as per the pay items identified in the Form of Tender.
The bid price shall include all design, supervision, labor, equipment and materials necessary to complete the work in
accordance with this specification.

The Contractor will only be paid to a maximum of 80% of the value of the CIPP Liner and CIPP Liner (Thickness Increase)
pay items, until such time as the CIPP liner section has passed all sample testing criteria, as per the Contractors design and
reference standards, and accepted by the City. This 20% holdback will be called the "Sample Test Allowance". In addition,
the 10% mechanics lien holdback shall apply.

Payment for a liner thickness increase as determined by a Special Design, in which there is an increase in the nominal tube
thickness shall be as per the Unit Price identified in the Form of Tender. Where there is no unit price for CIPP Liner
thickness increase identified in the Form of Tender, the cost shall be negotiated with the City. Payment for a liner thickness
increase will not be given without a corresponding certified design approved by the City.

Payment for Warranty CCTV Inspection shall be as an Allowance, as specified in the Form of Tender. Payment for the
allowance shall be equal to the amount of work actually completed and at such a time that a satisfactory warranty inspection
is provided to the City. The allowance will be adjusted to actual cost as defined under GC 51 Valuation and Certification of
Changes in the Work. The allowance does not cover the cost associated with the correction of any deficiency identified by
the warranty inspection.

Payment for Filling of Voids shall be as an Allowance, as specified in the Form of Tender. Payment for the allowance shall
be based on the Contractor’s invoice for Time, Materials and Equipment. The allowance will be adjusted to actual cost as
defined under GC 51 Valuation and Certification of Changes in the Work. The allowance does not cover the cost associated
with the filing of any voids created as a result of the Contractors sewer cleaning or other operations.
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ITEM 250

CURED IN PLACE PIPE LINING OF WATERMAINS

250.01 SCOPE OF WORK

The work to be performed shall include all labour, equipment, tools, materials, engineering design and supervision to
structurally rehabilitate various sections and sizes of watermain by Cured-in-Place Pipe (CIPP) lining method in accordance
with the plans and specifications.

The work also includes but is not limited to, traffic control, temporary watermain bypass and service connections, pavement
cutting, excavation and preparation of access pits, dewatering, pipe cutting, pipe cleaning and preparation for lining, disposal
of water and debris from pipe cleaning operations, CCTV inspections, liner installation and curing, liner sampling,
reinstatement of service connections, removal and replacement of necessary watermain pipe, valves, fittings, and hydrants,
cathodic protection, flushing, pressure and leak testing, disinfection, close-up of watermain, backfilling and restoration of
excavated areas, reinstatement and clean-up of the work site, and all other incidental work and services necessary for
completion of the scope of work.

CIPP lining means trenchless pipe rehabilitation by installation of a resin-impregnated flexible tube which when cured will
form a continuous close fit liner within an existing watermain.

CIPP liner thickness shall be designed in accordance with the design section of these Specifications. CIPP designs and any

other necessary design works shall be approved and stamped by a licensed Professional Engineer and Permit Holder
authorized to perform such work by Professional Engineers and Geoscientists of Newfoundland and Labrador (PEGNL).

250.02 REFERENCE SPECIFICATIONS

ASTM F1216 Standard Practice for Rehabilitation of Existing Pipelines and Conduits by the Inversion and
Curing of a Resin-Impregnated Tube

ASTM F1743 Standard Practice for Rehabilitation of Existing Pipelines and Conduits by Pulled-in-Place
Installation of Cured-in-Place Thermosetting Resin Pipe (CIPP)

ASTM F2019 Standard Practice for Rehabilitation of Existing Pipelines and Conduits by the Pulled in Place
Installation of Glass Reinforced Plastic (GRP) Cured-in-Place Thermosetting Resin Pipe (CIPP)

ASTM D5813 Standard Specification for Cured-In-Place Thermosetting Resin Sewer Piping Systems

ASTM D790 Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and
Electrical Insulating Materials

ASTM D638 Standard Test Methods for Tensile Properties of Plastics

ASTM D2990 Standard Test Methods for Tensile, Compressive, and Flexural Creep and Creep-Rupture of
Plastics

ASTM D2290 Standard Test Method for Apparent Hoop Tensile Strength of Plastic or Reinforced Plastic Pipe

250.03 CONFINED SPACE REQUIRMENTS

The Contractor shall be responsible to assess the work site to determine whether it contains a Confined Space, as per the
Occupational Health and Safety Act. Where a confined space exists, the Contractor shall meet or exceed the requirements of
Confined Space Entry as outlined under the Occupational Health and Safety Act.
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250.04 PERMITS AND APPROVALS

The Contractor shall obtain all necessary permits, permissions and approvals for the work.

250.05 PRE-LINING SUBMISSIONS

The Contractor shall submit the following to the Engineer for review and approval at least 14 days prior to commencement of
any watermain section lining, unless otherwise noted:

1

2)

3)

4)

5)

6)

7)

8)

9)
10)

11)

12)

13)

Engineering design for each size of watermain to be CIPP lined. The designs shall clearly identify the proposed CIPP
liner thickness and all required design formulas, assumptions and parameters used in the design. Design parameters
shall be in accordance with Section 250.25. Designs shall be approved and stamped by a Professional Engineer
licensed in the Province of Newfoundland and Labrador.

Proposed CIPP Lining (tube and resin) information including product name, type and manufacturer.

Material specifications for the proposed CIPP liner (tube and resin) in sufficient detail to enable confirmation by the
Engineer that the materials proposed will meet the objectives, performance requirements and design requirements of
this specification.

A certified original copy, complete with supporting literature from the resin manufacturer, of the Infrared Spectrograph
of the catalyzed resin mixture proposed for the Contract.

Documentation and certifications to demonstrate the CIPP Liner meets the NSF/ANSI Standard 61 for potable water.

Independent third-party test reports and data supporting the short-term and long-term values of flexural modulus and
tensile strength of the proposed CIPP liner used in the design.

Manufacture’s recommendations for product transportation, handling and storage, repair of damaged product,
installation procedures, inversion pressures and curing schedule (temperature and duration).

Contractors proposed CIPP liner installation procedures, including details of the liner wet-out process and liner curing
process.

Contractors proposed temporary watermain bypass system plan.
Contractors proposed traffic control plan.

Access pit shoring design documents/drawings approved and stamped by an Engineer and the Contractors proposed
access pit locations.

Project schedule detailing timelines of the proposed works.

Contractors procedures for performing post lining wet taps up to and including 50mm diameter on the CIPP lined
watermain.

250.06 SCHEDULE OF WORKS

1)

2)

3)

The Contractor shall submit to the Engineer for review and approval, a schedule of the proposed specifically identified
works. The schedule shall be reviewed and approved by the City prior to commencement of the planned works.

The Contractor shall commence work within seven calendar days from the Engineer’s order to commence work. The
work shall be carried out on the continuous basis and all assigned work shall be completed within the contract schedule.

The Contractor shall notify the Engineer of specific start and finish times for all procedures in order that the Engineer’s
inspection staff may coordinate their schedules to ensure suitable levels of inspection. This notification shall be given a

CITY OF ST. JOHN'S SPECIFICATIONS BOOK



JANUARY 2022 250-3
minimum of 48 hours prior to the start time.

4)  The order of work is, in general, the responsibility of the Contractor and shall be as indicated in the detailed work plan.
However, the City reserves the right to modify the order of work based on the City’s needs and priorities.

250.07 SITE INVESTIGATION

The Contractor shall investigate each site prior to submission of Tender to determine the exiting site conditions, any
obstruction, or any other problem which may affect the Tender price or completion of the proposed work. No additional
payment shall be made on account of difficulties to complete the work because the Contractor failed to investigate the site
prior to submission of Tender.

250.08 NOTIFICATION OF WATER USERS

The City shall provide an initial notice to all properties connected to the watermain scheduled to be lined, in advance of the
start of on-site activities by the Contractor. The notice shall include a brief introduction to the upcoming watermain lining
works and the applicable City contact information.

Contractor Provided Notices

The Contractor shall provide appropriate notice(s) to all properties connected to the watermain scheduled to be lined. The
first notice shall be provided 7 days in advance of the start of installation of temporary watermain bypass system or access pit
excavations required for watermain lining. The notice shall include a brief description of the upcoming construction work,
anticipated water service interruptions, details of the temporary watermain bypass system and activation, and names & phone
numbers of the Contractor’s personnel (including an after hour’s local emergency number). The second notice shall be
provided 24 hours in advance of the activation of the temporary water supply to affected properties. The Engineer is to
receive a copy of the two notices for approval prior to delivery to the affected properties.

Delivery of notices shall be based on actual construction activity on a particular street/area; therefore, may require
distribution to different streets/areas at different times.

Additional 24-hour notices shall be provided whenever there is a need to enter a property to perform work such as installation
of shut-off ball valves, installation of hose bibs, activation of temporary water service and deactivation of temporary water
service.

Record Log of Notifications

The Contractor shall make and maintain a log record. The log shall record the address where each notice was delivered, the
date of delivery and any other information relevant to maintaining a record of notifications, such as follow-up telephone calls
or property visits. The log shall also record date and description of any work performed at a property, such as installation of
shut-off ball valves, installation of hose bibs, activation of temporary water service and deactivation of temporary water
service. The log shall be maintained in a common electronic format, such as an MS Excel document. The log shall be
provided to the Engineer upon request.

250.09 TEMPORARY WATERMAIN BYPASS SYSTEM

The Contractor shall be responsible to design, supply, install, disinfect, operate and maintain a temporary above ground
watermain bypass system with service connections to all properties connected to the existing watermain scheduled for CIPP
lining in accordance with the following requirements.

General Requirements
All temporary watermain bypass system materials shall conform to the NSF/ANSI Standard 61 and shall be capable of
withstanding 860 kPa pressure and all other conditions of use.

The Contractor shall provide a “Temporary Watermain Bypass System Plan” to the Engineer for review and approval as per
the pre-lining submissions section of this specification.
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The temporary watermain bypass system shall include the bypass main line, branch lines, service connections, fire hydrants,
valves, check valves and connections to the existing water supply system. The work also includes, flushing and disinfection
of the bypass system, protection of the system from damage, signage and safety measures, road crossings, temporary shut off
of private services, maintenance and repair of the system, removal of the system upon reinstatement of the existing
watermain and restoration of the site upon completion of the work.

The temporary watermain bypass system shall be sized to provide all properties with a minimum of 1000 L per occupant per
day and a minimum pressure under peak hour flow conditions of 300 kPa. In any case, the bypass main line shall have a 100
mm minimum inside diameter and any branch line shall have a 50 mm minimum inside diameter and services connects shall
have a 20 mm minimum inside diameter.

The temporary bypass system materials shall be fully adequate to withstand the pressures and all other conditions of use and
shall be of material which does not impart any taste or odour to the water. Pipe and fittings shall provide adequate water
tightness and care shall be exercised throughout the installation of any temporary pipe and service fittings to avoid the
possible pollution of any City main or property services or contamination of the temporary service pipe.

In general, the temporary watermain bypass system shall be a looped system. However, where looping is not practical,
bypass piping dead ends will require the installation of a 20mm diameter temporary water service line that will serve as a
continuous water bleed line to prevent stagnate water at dead ends. The bleed lines will require a check valve and will have
to be drained to a catch basin or other suitable location.

Where necessary and practical, the temporary bypass main line shall be connected at each end to the existing water system.
Additional connections to the existing water system may be required for larger bypass systems. Connection to existing fire
hydrants will be acceptable. Where the ends of the bypass main line are connected to different pressure districts, a check
valve shall also be installed. Valves shall be installed in the bypass system in the vicinity of existing main line valves on the
watermain being lined and where branch lines connect into the bypass mainline or at such other locations as the Engineer
may direct. The existing watermain shall not be removed from service until the Engineer has approved the installed
temporary bypass system. Once activated, the temporary bypass system shall remain in service until the existing watermain
is returned to service, unless otherwise directed by the Engineer.

Progress payment(s) for the temporary bypass system will be pro-rated based on the estimated quantity of watermain in the
Tender Form and length of existing watermain taken out of service and only paid when temporary bypass lines are placed in
service.

The Contractor shall maintain the temporary watermain bypass system in a safe operating condition and ensure an adequate
water supply at all times. During normal working hours or while on site, the Contractor shall commence repair of any leaks
in the temporary bypass system immediately. During after work hours or when the Contractor is not otherwise on site, the
Contractor shall respond to assess and immediately repair any leak within 2 hours of being notified of the leak. If it is
necessary for the City forces to repair any portion of the bypass system as a result of the Contractor not responding within a
2-hour period, any costs incurred by the City for such repairs will be deducted from the Contractor’s progress payment.

During freezing, stormy or inclement weather, no work shall be done except that which is incidental to cleaning or lining,
unless otherwise directed by the Engineer. No bypass service pipe or property service connections shall be installed during
freezing or inclement weather and pipes already in use shall be removed or drained and services restored when so directed by
the Engineer. Removal and reinstallation of such pipes or services shall be done at the Contractors expense.

The Contractor shall maintain a sufficient supply of additional bypass pipe and service connection pipe on Site, in case of
emergency. The pipe shall be chlorinated and capped at its ends to prevent contamination and stored in a suitable manner.

Temporary Water Services

All temporary water service connection materials shall conform to the NSF 61 standard. All individual property connections
shall be a minimum 20 mm internal diameter, designed for a working pressure of 860 kPa and be free from defects in
material and workmanship.

Each residential (single dwelling) property shall have a 20 mm temporary water service connection from the bypass main line
or branch line to the private plumbing via a wye at an outside tap (hose bib). Where the dwelling does not have an existing
outside tap, the Contractor shall install an outside frost-free tap. If installation of an outside tap is not possible, the
Contractor shall provide the temporary water service connection by exposing and connecting to the existing water service line
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behind the sidewalk. The branching of wyes from a single spigot shall not be permitted; nor will connecting homes in series.
Contractor shall arrange to turn off the existing water service at the house entry point prior to connecting the temporary water

supply.

The size of temporary service connections to properties other than single dwelling properties shall be the diameter of the
existing connection to a maximum of 100 mm, unless otherwise noted in the tender documents.

Flushing and disinfection of the temporary water service will be required prior to connecting to the private plumbing.
Temporary water services shall be valved near the point of connection to the bypass line and at the private plumbing system.

Temporary Hydrants

The Contractor shall supply, install and maintain temporary fire hydrants and the necessary valves and fittings as part of the
temporary watermain bypass system. Temporary hydrants shall be connected to the watermain bypass system and have a
continuous run of 100 mm diameter (minimum) pipe from the hydrant to the existing water system.

Temporary hydrants shall have a male threaded nozzle with a 63.5 mm inside diameter, an 82.5 mm outside diameter and 5V-
threads per 25.4 mm in accordance with the City of St. John’s thread standard and compatible with the equipment of the
John’s Regional Fire Department. The temporary hydrants shall have a 63.5 mm minimum operating valve and a 32 mm
square operating nut. (Note that most fire hose threads are blunt at the top, however, the 5V thread is cut to a sharp “V”
point. To do this the depth of the thread is 1/64th of an inch deeper than the conventional 5-threads per inch (25.4 mm), as
noted in the Canadian Standard fire hose thread.)

Two temporary hydrants, spaced approximately 2m apart, shall be set in close proximity to existing hydrants taken out of
service and in such a manner that the St. John’s Regional Fire Department will have no difficulty making a connection with a
fire hose. The hydrants shall be placed where they will cause the least obstruction to vehicular and pedestrian traffic and will
be least likely to be damaged. Contractor shall submit a detailed sketch of the proposed temporary hydrant as part of the
Temporary Watermain Bypass System Plan. Temporary hydrants shall be tested by the Contractor to ensure they are in
proper working order, prior to the bypass system being placed into operation.

Temporary hydrants shall stand in an upright position, be protected by barricades and be maintained until the existing
hydrants are restored to service. All temporary hydrants must have reflective tape on the barrel for increased visibility. The
existing hydrants which are out of service shall be fitted with an "Out of Service" ring on the hydrant’s pumper outlet nozzle.

Water Sample Ports

The contractor shall supply, install and maintain water sampling ports on the temporary watermain bypass system. Water
sampling ports shall consist of a 13mm tap or ball valve (with a copper tubing spout) attached to a standpipe extending from
the temporary watermain bypass pipe. The water sampling port shall be a minimum of 600mm above grade and protected
with a fiberglass enclosure that is rigidly attached to the standpipe. The enclosure shall have a solid hinged cover and latches
that are lockable with a pad lock (Hoffman Type 4X - 254mm x 203mm x 152mm or approved equal).

Water sampling ports shall stand in an upright position and be placed where they will cause the least obstruction to vehicular
and pedestrian traffic. All water sampling ports must have reflective tape on the standpipe and enclosure for increased
visibility. Contractor shall submit a detailed sketch of the proposed water sampling port as part of the Temporary Watermain
Bypass System Plan.

Water sampling ports can be incorporated into a temporary hydrant with a tee off the hydrant barrel but shall not interfere
with operation of the temporary hydrant. There shall be a separation of at least 300mm between the sample port tee and the
temporary hydrant nozzle.

Each temporary watermain bypass system requires a minimum of one (1) water sampling port with one (1) additional sample
port required for every 1000m of temporary watermain bypass piping. The location of water sampling ports shall be as
identified by the Engineer.

Placement and Protection of Temporary Bypass System

The Contractor shall be responsible to place the temporary watermain bypass lines and temporary water service connections
at locations and in a manner that will cause the least obstructions and prevent injury to vehicular and pedestrian traffic.
Under no circumstance shall the temporary bypass interfere with accessible curb ramps. The Contractor shall provide
appropriate warning lights, barricades, signage, markings and other necessary measures along the bypass system to ensure the
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safety of the public. The Contractor shall be responsible to protect the bypass system and public and private property from
damage.

Where the temporary watermain bypass line and/or temporary water service crosses a sidewalk, the Contractor shall install
the bypass line and/or water service in a recessed trench or shall provide a serviceable ramp at a slope not greater than 1:12.
Ramps shall be prefabricated of metal, rubber or wood, or constructed using recycled (milled) asphalt.

At roadway crossings, the Contractor shall saw cut and remove asphalt and granular materials to permit burying of the
temporary watermain bypass pipe. The top of the pipe shall be at least 50 mm below the surface. The pipe shall be covered
with hot mix or recycled (milled) asphalt to surface and compacted.

At driveway crossings, the Contractor shall either bury the temporary watermain bypass pipe or provide acceptable ramps
over the pipe. Burying of pipes requires the saw cutting and removal of asphalt and granular materials to ensure the top of
the pipe is at least S0mm below the surface. Buried pipes shall be covered with hot mix or recycled asphalt to surface and
compacted. Ramps shall be prefabricated of metal, rubber or wood, or constructed using recycled (milled) asphalt and have a
slope not greater than 1:6.

Under no circumstance is a roadway or driveway bypass pipe crossing to remain open and unprotected from vehicular and
pedestrian traffic.

Ramps constructed of recycled (milled) asphalt shall be sufficiently compacted to maintain its form and not be in a loose
condition. Contractor shall use a protective barrier (felt paper or similar) underneath the recycled asphalt and ensure that all
asphalt millings and any staining due to the use of the recycled asphalt are removed upon site reinstatement.

Connection to Hydrants

Where practical, temporary watermain bypass system connections to existing fire hydrants shall be made at the front steamer
port; otherwise, double hose outlet connections will be required at each hydrant. Connections shall be made with an
approved backflow prevention device (reduced pressure type assembly) and in such a manner that if it becomes necessary,
they can be easily removed so the hydrant can be used for fire fighting purposes.

Disinfection of Temporary Bypass Lines and Service Connections

Prior to connection of the temporary watermain bypass system to the existing municipal water system or any private
plumbing (including an outside tap), the Contractor shall disinfect the temporary bypass system, including all bypass pipe,
water service connections, valves, fittings and hydrants in accordance with Item 230 — Watermains, of the City’s
Specifications Book.

The Contractor shall arrange for the testing laboratory to e-mail a copy of water quality test results to the Engineer.

Upon acceptable completion of all required bypass system disinfection and testing, all points of connections between the
bypass pipe and the existing municipal water system, and between the water service connections and the outside taps/private
plumbing shall be soaked with or submerged into a 5% sodium hypochlorite solution prior to final connection.

Removal of Temporary Bypass Lines and Service Connections
Temporary water bypass lines and service connections shall remain in service until completion of CIPP watermain lining and
associated works as specified, and the CIPP lined watermain and service connections are returned to service.

Once the CIPP lined watermain and service connections are returned to service the temporary bypass pipe, service lines, and
associated asphalt millings or other ramps shall be promptly removed, and all disturbed areas reinstated in accordance with
the City’s Specifications Book.

250.10 OPERATION OF EXISTING WATERMAIN VALVES, AND HYDRANTS

The Contractor shall not operate any existing watermain valves or hydrants. In-service watermain valves and hydrants shall
only be operated by the City, as per Item 230 — Watermains, of the City’s Specifications Book.
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250.11 SERVICE SHUT OFF VALVES AND CURB STOPS

The Contractor shall be responsible to coordinate with property owners to locate and inspect the water service shut off valve
at the entry point into the building and ensure that shut off valves are in the closed position to prevent backflow of water into
the existing watermain. Service shut off valves that are inoperable or do not provide a watertight seal shall be replaced prior
to proceeding with lining operations. Where a service shut off valve does not exist or cannot be located, a new shut off valve
shall be installed. Where it is not possible or practical to replace or install a new service shut off valve, the Contractor shall
locate the existing curb stop and place in the closed position. Ifa curb stop is inoperable or do not provide a water-tight seal,
the Contractor may be required to replace the curb stop and/or curb case (including the stainless steel key, cotter pin, extend
to grade and all required excavation, backfilling and reinstatement works), prior to proceeding with lining operations. The
Contractor shall ensure that any water leaking into the watermain at service connections is stopped prior to lining of the
watermain. Curb stop/curb case or shut off valves shall not be replaced without prior approval of the Engineer. Replacement
of any curb stop/curb case or shut off valve shall be as per Item 230 — Watermains, of the City’s Specifications Book.”

250.12 SUPPLY OF TEMPORARY MUNICIPAL WATER FOR CONSTRUCTION

The Contractor is responsible for the supply of water required for construction and testing purposes. The City will make
temporary municipal water available for this purpose from a City hydrant, as per Item 230 — Watermains, of the City’s
Specifications Book.

250.13 TRAFFIC CONTROL

The Contractor shall provide traffic control measures in accordance with Item 130 Traffic Control of the City of St. John’s
Specifications Book. The Contractor’s Traffic Control Plan shall be submitted to the Engineer for review and approval, as
per Item 250.05 Pre-Lining Submissions. The cost for traffic control shall be borne entirely by the Contractor.

250.14 ACCESS PITS

The Contractor shall excavate pits for accessing the watermain for CIPP lining at locations of existing valves and fittings,
such as tees, bends (that cannot be lined), crosses, and reducers, where possible. Contractor shall submit the proposed access
pit locations to the Engineer for approval. Access pit work shall include all required shoring design, asphalt and concrete
cutting, excavation, disposal of excess material, shoring, fencing, dewatering, backfilling, and reinstatement of access pit
locations. Access pits shall be backfilled with acceptable excavated materials and/or imported materials, as directed by the
Engineer. Backfilling and reinstatement works shall be in accordance with the City’s Specifications Book.

The cost associated with assess pits excavated up to 2.5 meters in depth shall be included in the Unit Price for CIPP Liner as
specified in the Tender Form.

Additional cost associated with the excavation of access pits beyond the 2.5 meter depth noted above and to a maximum of
300mm below the watermain, shall be as specified in the Tender Form. This cost shall be full compensation for all work
associated with the additional access pit depth. No additional payment will be made for work associated with an increased
access pit/excavation size due to the additional depth.

Additional access pits may be required for the CIPP lining process due to unforeseen conditions. Any such additional pits
shall include all work required for a standard access pit excavated up to 2.5 meters in depth. Payment for additional access
pits (up to 2.5 meters deep) and any additional access pit depth (greater than 2.5 meters deep and to a maximum of 300mm
below the watermain) shall be as specified in the Tender Form.

Shoring design shall be approved and stamped by a licensed Professional Engineer and Permit Holder authorized to perform
such work by PEGNL. Shoring design documents/drawings and the Contractors proposed access pit locations shall be
submitted to the Engineer, as per the pre-lining submissions section.

The Contractor shall provide temporary construction fencing, signage, and other necessary measures around each access pit
location to ensure the safety of pedestrians and workers. At the end of each workday or any time the Contractor is not on
site, the access pit locations shall be secured to prevent entry. These measures are in addition to the required traffic control
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measures.

In high traffic areas or as directed by the Engineer, the Contractor shall cover the access pits with a steel roadway plate at the
end of the workday or anytime the access pit is not being utilized by the Contractor. The plates shall be a minimum of 25
mm thick and extend at least 300 mm beyond the edges of the excavation. The plates shall be skid resistant and installed
such that they are recessed and flush with the existing road surface, and do not vibrate, knock, or become dislodged by traffic.
Plates shall not be installed prior to completion of access pit shoring.

Where an existing water service connection located within an access pit is damaged or removed to facilitate lining operations,
the Contractor shall re-establish the water service connection to the watermain prior to backfilling, at no cost to the City.

250.15 CUTTING OF PIPE

The Contractor shall cut the existing watermain and remove the valves or fittings contained within an access pit to permit
access of the watermain for CIPP lining operations. The watermain shall be cut with a power operated pipe cutting saw or
other approved methods. Cuts shall be perpendicular to the pipe axis, and free of fractures and jagged edges.

250.16 CAPPING OPEN PIPE ENDS

All watermain pipe ends shall be capped, plugged or bulk-headed using a mechanical joint plug/cap anytime there is no work
being performed on the pipe. The bulkhead must be capable of preventing water from entering or exiting the watermain pipe.
When the possibility exists that the capped watermain section could become pressurized, the bulkhead must be equipped with
arelief valve and properly braced. The cost for this work shall be included in the Unit Price for CIPP Liner as specified in
the Tender Form.

250.17 WATERMAIN CLEANING AND PREPARATION FOR LINING

The Contractor shall clean and prepare each section of watermain scheduled for CIPP lining in accordance with the following
requirements. The cost associated with this work shall be included in the Unit Price for CIPP Liner as specified in the Tender
Form.

Watermain Cleaning

The watermain section to be lined shall be cleaned to remove all rust, tubercles, deposits, loose or deteriorated remains of the
original pipe and other foreign materials and flushed afterwards with a high-pressure water nozzle to the satisfaction of the
Engineer. Acceptable cleaning methods include high velocity jet water propelled cleaning devices, cable pulled scrapers,
mechanically powered cleaning equipment or other approved methods. The cleaned watermain shall be suitable for CIPP
liner installation and achievement of its long-term performance, including any necessary bonding of the liner to the inside
surface of the watermain. Any small deposit or area of foreign material that remains hard and firmly attached to the
watermain after appropriate cleaning operations, and do not reduce the internal diameter of the pipe by more than 13 mm or
negatively affect the installation and long-term performance of the lining may be acceptable at the discretion of the Engineer.

The Contractor shall plan and execute the cleaning operations to prevent damage to the existing watermain and water service
connections. Any damage to the watermain or service connections will be repaired at the Contractors expense.

Cleaning Water and Debris

The Contractor shall be responsible for proper disposal of all cleaning water and debris generated from the watermain
cleaning operations in accordance with applicable guidelines, laws and regulations. Under no circumstances shall cleaning
water and debris be discharged into the City’s storm sewer system. Solid debris shall not be disposed of into any sewer
systems and must be removed from site to an approved disposal site or facility. Cleaning water shall be permitted to be
discharged into the City’s sanitary sewer system, provided that appropriate measures, such as settling tanks or filtering sump
pits, have been put in place to first remove the debris and suspended solids from the cleaning water. Contractor shall ensure
that any cleaning water disposed of into the sanitary sewer system complies with applicable guidelines, laws, and regulations,
and shall provide appropriate third-party testing documentation to demonstrate compliance, if requested.
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Protruding Water Service Connections

Water service connections that protrude into the watermain section shall be cut or ground back, if deemed necessary, such
that the extent of the protrusion left in place does not interfere with cleaning operations, or the installation and long-term
performance of the CIPP liner.

Water service connections that have been determined to be inactive and no longer required, shall be cut or ground back flush
with the inside surface of the existing pipe wall.

The finish surface of the water service connections shall be smooth and even (no jagged edges) to avoid damage of the liner
material during installation. If any active water service connection is damaged or broken by the Contractor, then the
Contractor shall repair the damage at his own expense by using excavation if necessary. The Contractor shall submit the
proposed method of repair and reinstatement of damaged service connections to the Engineer for review and approval, prior
to commencement of the work. Cutting or grinding back of water service connections shall be completed prior to completion
of the post-cleaning CCTV inspection.

Plugging of Water Service Connections

The Contractor shall install a suitable non-toxic plug in each water service connection following cleaning of the watermain
section and prior to installation of the CIPP liner. The plug is intended to prevent resin from entering the water service and
shall be removed during reinstatement of the water service connection. The Contractor shall ensure the plug does not prevent
proper installation of the CIPP liner.

250.18 IDENTIFICATION OF WATER SERVICE CONNECTIONS

The Contractor shall identify all service connections on a watermain section, as part of the post-cleaning CCTV inspection,
and submit a Water Service Connection Report to the Engineer at least 2 working days prior to lining of the section. The
Water Service Connection Report shall contain the information listed below:

Contract No.

Date.

Street Name.

Watermain Section No.

Begin Access Pit No.

End Access Pit No.

Total number of water service connections

For each water service connection, identify the distance from the beginning access pit, clock position, diameter,
material type, connection status (active, inactive or undetermined), address of property serviced and general
observations pertaining to the water service connection.

The Water Service Connection Report shall also include services that are abandoned and ground flush to the pipe wall.

The Water Service Connection Report shall be used as a control document for reinstatement of service connections into the
lined watermain. Upon completion of service reinstatements, the report shall be updated to identify the reinstated service
connections and submitted to the Engineer along with the post-lining CCTV inspection.

250.19 CCTV INSPECTIONS

CCTV Inspections required under this contract include a Post-Cleaning and Post-Lining Inspection of each section of
watermain to be lined. These CCTV inspections shall be performed as per the below specifications and shall be used as part
of'the City’s approval process of the Contractors work. Other CCTV inspections carried out by the Contractor shall be at the
Contractors sole discretion and expense.

Equipment
Inspection equipment shall consist of inspection unit (vehicle), colour cameras, lighting, cables, power source, monitor(s),
data acquisition system, digital recorder, and other related equipment.
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The CCTV inspection unit shall consist of a self-contained vehicle with an area for viewing, recording and controlling the
CCTYV inspection operations and a separate area for equipment storage. The viewing and control area shall have proper
seating and sufficient space to accommodate the City representative and provide a clear view of the monitor screen which
displays the inspection work as it proceeds.

The CCTV equipment shall be suitable for viewing the entire perimeter of the pipe for all watermain sizes identified in the
contract. The CCTV camera must be a true PAN and TILT camera physically capable of radial rotation of 360 degrees,
lateral rotation (tilting) of at least 270 degrees, and of producing a continuous high resolution colour picture of not less than
400 lines at the periphery of the image. The adjustment of focus and iris shall allow optimum picture quality and the focal
range shall be adjustable from 100 mm to infinity.

The CCTYV camera shall be self-propelled (mounted on a rubber tire or crawler type transporter) or towed by winch and cable
(skid mounted) through the watermain in a smooth and stable condition. The camera shall be capable of inspecting at least
200 meters of watermain in one continuous inspection and from one point of entry. The camera transporter or tow cable shall
not prevent proper viewing of the entire perimeter of the pipe.

The camera shall have a self-contained lighting system capable of providing a clear picture of the entire periphery of the pipe
of a minimum illumination level of 100 foot candles over a minimum distance of two (2) meters. The lighting shall be set up
in such a manner so as not to project a shadow of the body of the camera and/or transporter onto the surface of the pipe
within the field of vision of the camera when aimed down the barrel of the pipe.

The monitor shall be not less than a 21inch colour monitor and shall provide a colour picture of sufficient size and clarity to
be easily viewed by the Contractor’s operator and the City representative, and it shall clearly define the details of the interior
of the pipe. The picture quality on the monitor shall provide a continuous 400 line (or greater) resolution video picture.

Digital video records shall be able to capture in colour from the live video source with MPEG-4 format. Minimum recording
video resolution shall be 400 lines with a NTSC size of 720 x 480 @29.97 frames per second.

CCTYV Equipment Dedicated to Watermains

All CCTV camera equipment including the cable, any other related equipment that enters the watermain and any external
containment or operating equipment, such as the cable reel shall be equipment that is dedicated to the inspection of
watermains and shall not be used and shall not have been used for other purposes, such as inspection of sewers.

All CCTV equipment used shall be kept clean and free of contamination by periodically dousing of the equipment with
chlorine as needed to assure cleanliness. The City requires at a minimum the equipment be cleaned immediately prior to
entering any watermain that has already been lined; however, the Contractor shall ultimately be responsible for the frequency
of chlorine dousing to prevent any contamination of the watermain by the CCTV equipment.

The requirement for watermain dedicated CCTV equipment applies to any CCTV inspection of watermains and applies
regardless of whether the CCTV inspections are Contract required or done for the Contractor’s own purposes.

Inspection Requirements

The CCTV inspection shall be performed on one watermain section at a time. Each pipe section being inspected shall be
sufficiently dry to ensure total viewing of the periphery of the pipe, including the pipe invert. The pipe section under
inspection shall be free of any fog or vapour that obscures the view. Where required, appropriate ventilation equipment such
as fans and blowers, or other provisions shall be used to eliminate such fog or vapour. The inspection speed shall allow
proper analysis of the pipe condition. The maximum camera travel speed shall be 5 meters/minute. The camera shall stop
and clearly view each service connection and other significant observations for at least 5 seconds.

Each CCTV inspection shall start at the outside of the pipe to get a clear view of the pipe opening and cut end of the pipe.
CCTYV inspections shall be continuous over the entire length of the watermain section. The start of each video shall clearly
display all information necessary to properly identify the inspection including such things as inspection type, project name
and number, street name, start pit, end pit, pipe size, material type, operator, date and time. The video shall also show a
continuous metered camera distance from the start of the watermain section.

The Contractor shall provide CCTV inspection videos to the Engineer by way of the Internet. The Contractor shall provide
the Engineer with a URL (ie. internet address) that will provide access to the CCTV inspections for viewing and downloading
within the specified timelines. The inspections shall be MPEG-4 format and suitable for proper playback on commonly used
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video file playing software applications. The CCTV video inspection shall be accompanied with an inspection report. The
inspection report for each watermain section shall provide the inspection identification information (as per the start screen of
the CCTV video inspection), as well as the location of each service connection, tee, bend, valve and any other significant
observation.

The finished video must be clear and correctly illuminated to vividly show the object being video inspected. Unacceptable
quality will be cause for rejection.

Post-Cleaning CCTV Inspection

Flowing cleaning and preparation of any watermain section, and prior to lining of the section, a CCTV inspection of the
watermain section shall be completed by the Contractor. The inspection is to determine the condition of the existing
watermain section; if any excavated repairs are required; if there are any valves or fittings that were not previously identified;
if there are any changes in the nominal pipe size within the section (ie. change from 150mm to 200mm); if the watermain is a
suitable candidate for lining; and if the cleaning and preparation operations are acceptable for CIPP lining. The CCTV
inspection shall also capture all information necessary for the Water Service Connections Report (refer to Section 250.18)
and for proper design of the CIPP liner. The inspection complete with all reports shall be provided to the Engineer at least 2
working days prior to lining.

Lining shall not commence until approval of the cleaning and preparation operations has been provided by the Engineer.
In the event that the post-cleaning inspection identifies any deficiency in the cleaning and preparation of the watermain
section that requires correction, the inspection shall be redone at the Contractors expense after the correction of the deficiency
and submitted to the Engineer.

If excavated repairs are required or the watermain is deemed to be not suitable for lining, the Contractor shall notify the
Engineer within 48 hours of completing the post-cleaning inspection and await instructions of the Engineer before
completing further work on the watermain section.

Post-Lining CCTYV Inspection

Following completion of all work related to the lining of the watermain section, including reinstatement and back-flushing of
water service connections, a CCTV inspection of the watermain section shall be completed by the Contractor. The inspection
complete with all reports shall be submitted to the Engineer for review and approval within 5 working days of completion of
liner installation, and in all cases, prior to payment of any progress claim submission for the liner installation.

Post-lining CCTV inspections of watermain sections shall not be completed until all water services have been back-flushed
(by allowing water to flow from the buildings temporary water supply into the lined watermain) to remove debris from the
service. Any debris remaining in the service or visible at the service connection will be considered a deficiency.

If the post-lining inspection identifies any deficiency in the CIPP lined watermain section, the Contractor shall immediately
notify the Engineer of the deficiency and provide a copy of the CCTV inspection within 24 hours.

Following the correction of any deficiency in the CIPP lined watermain section the post-lining inspection shall be redone at
the Contractors expense and submitted to the Engineer.

250.20 MEASUREMENT OF EXISTING WATERMAIN SECTIONS

It is the responsibility of the Contractor to confirm and record the necessary lengths and inside diameter of the watermain
sections to be lined by conducting the appropriate measurements. Size information provided on the drawings or in the tender
documents are typically nominal sizes and are not necessarily the actual inside diameter pipe sizes. The Contractor shall
immediately notify the Engineer of any step discrepancy (such as nominal 250mm instead of nominal 300mm) between the
inside diameter measurement and the diameter identified in the contract documents.

The inside diameter of the watermain to be lined shall be accurately measured throughout the length of the lining run using a
suitable device, such as a laser measuring device (or equivalent method) that will travel along the inside of the existing
watermain. Inside diameter measurements shall be accurate to within 1.5 mm and shall be obtained at a maximum spacing of
300 mm along the watermain. The measurements shall be for the final inside diameter before lining and therefore shall be
made after the existing watermain has been fully cleaned and prepared for lining.
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The results of the inside diameter measurements shall be used for sizing the liner to be used for each lining run to ensure each
liner will provide the required tight fit to the inside surface of the watermain. The final installed liner shall leave no gap or
annular space between the liner and the watermain at any location around the perimeter of the watermain along the full lined
length. An exception to tight fit is allowed where joints in the existing watermain have a joint gap. Joint gaps are a normal
and typical situation for joints in CI and DI watermain pipelines. The liner shall be permitted to bridge or partially bridge this
gap and thereby may not be a tight fit to the inside surface of the existing watermain over the zone of the joint gap. A
watermain liner that bridges or partially bridges a joint gap shall possess the necessary stress and strain properties such that
the performance of the liner will not be degraded when joint gaps are bridged or partially bridged by the liner.

Where the measurements indicate that the proposed liner will not assure a 100 per cent tight fit over the full range of the
diameters measured, the proposed liner shall not be installed, and a different sizing of liner shall be used that will assure the
100 per cent tight fit. Where the range of measurements is such that no liner sizing will assure a 100 per cent tight fit, the
Contractor shall advise the Engineer of this finding within 48 hours. No lining shall take place until this situation has been
resolved to the satisfaction of the Engineer. Where no resolution is possible due to the measured size range, the watermain
shall not be lined.”

Documentation of Measuring & Results

Before a liner is installed in a proposed liner run, the Contractor shall provide the written results of the watermain inside
diameter measurement survey for the entire length of liner run to the Engineer. The Contractor shall also report on the
impact of the watermain inside diameter survey on sizing the liner for tight fit, the liner diametric size to be used to obtain a
tight fit and whether a tight fit throughout the liner run can only be obtained by using an oversized liner with corresponding
excess material manifesting as a fold, wrinkle or fin either localized or over the full length of the liner.

250.21 OBJECTIVES FOR CIPP WATERMAIN LINING

The objectives to be achieved by CIPP lining of a watermain are:
e Prevent leaks out of or into the lined watermain over the design life of the CIPP lining.
e Prevent deterioration in water quality in the lined watermain over the design life of the CIPP lining.
e Prevent deterioration of flow capacity in the lined watermain over the design life of the CIPP lining.
e Reinstate water service connections into the lined watermain without excavation.

e  Utilize trenchless methods for the installation of the CIPP lining thereby minimizing excavation, ground surface
disruption and carbon footprint due to and during construction.

e Allow for post lining wet tapping up to and including 50 mm taps. Wet taps must remain watertight with no
migration of water between the liner and the host pipe for the design life of the liner.

The leaks to be prevented relate to leaks that typically develop over time in existing cast iron or ductile iron watermains due
to deterioration over time of the physical condition of these watermains including their joints and connections. The CIPP
lining shall achieve the leak prevention objective including in the situation that the existing watermain continues to
deteriorate over the design life of the liner and therefore, without a CIPP lining, would develop leaks. Refer to section 250.22
for further detail on leak prevention requirements.

While leaks out of a watermain comprise the vast majority of watermain leaks, leaks into a watermain, while rare, are a
significant issue. Leaks into a watermain can occur when the watermain is at an internal pressure lower than the surrounding
ground water pressure (typically can only occur when watermain has been depressurized) or can occur when the watermain
experiences a vacuum condition. A vacuum condition, while a rare and short-term event, can both cause a leak when the
watermain (or lined watermain) is not rated for sufficient vacuum or expose a pre-existing leak that was not active until
exposed to a vacuum situation. Therefore, one of the objectives for CIPP lining of a watermain is to prevent leaks both out of
and into the lined watermain.
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250.22 PERFORMANCE REQUIREMENTS FOR CIPP WATERMAIN LINING

1. Reinstatement of Water Service Connections without Excavation

The CIPP watermain lining shall allow for remote reinstatement of existing water service connections into the lined
watermain of size 50 mm or less. Remote means that the reinstatement shall be done internally within the lined watermain
and no excavation to the watermain shall be required to make the reinstatement. The reinstated service connection shall not
leak.

The CIPP liner shall create a pressure tight seal to the existing watermain in the area of the service connection and to the
service connection tap so that the service connection can be reinstated by accurately removing (by drilling or other means)
the liner blocking the service connection opening. The pressure tight seal shall be sufficient to prevent any leakage at or
around the reinstated service connection. The pressure tight seal shall remain sufficient over the design life of the liner to
prevent any leakage at or around the reinstated service connection over the design life of the liner. The pressure tight seal
shall be created by adherence or bond of the liner to the existing watermain over the area required to create the pressure tight
seal to the service connection tap. The required level of adherence or bond shall be the responsibility of the Contractor and
shall be compatible with the specific watermain lining product being used by the Contractor. Failure to achieve a pressure
tight seal will be regarded as a failure of the Contractor to achieve the bond or adherence that was necessary for and
predicated by the watermain lining product being used. The bond or adherence required is specific to the specific watermain
lining product being used and therefore is not specified by the City.

2. Provide Required Capacity for External Loads

External loads on the lined watermain include loads due to groundwater hydrostatic pressure, ground cover (soil) loads, live
loads (such as from surface vehicles) and an equivalent external load due to a vacuum condition within the lined watermain.
The CIPP watermain liner shall provide the necessary resistance to these loads for the occasions and durations than they will
come to bear on the watermain lining.

When and where the lined watermain is a normally pressurized pipe and the internal pressure is greater than twice the
external load pressure, the required resistance shall be based on considering the external loads as a short-term effect. When
the lined watermain will not be a normally pressurized pipe, the required resistance shall be based on considering the external
loads (except for vacuum) as a long-term effect.

Required resistance to external load shall consider the situation where the existing watermain portion of the lined watermain
has deteriorated into the fully deteriorated condition (see ASTM F1216 X1.1.2) and cannot support external loads. This is
considered a worst-case scenario that shall be addressed in providing required resistance to external loads.

3. Provide Localized Internal Pressure Resistance Prior to Any “Failure” of Host Pipe

By “failure” in this context is meant a loss of ability of the host pipe portion of the lined watermain to carry internal pressure
and/or remain watertight. The watermain liner shall have the ability to perform structurally where a gap exists between the
liner and the existing watermain portion of the lined watermain. Such gaps will occur wherever the liner is not a tight fit
against the inside surface of the host watermain. In these cases, the liner will experience the effect of the internal pressure
even though the existing watermain portion of the lined watermain remains fully capable of carrying the full internal
pressure. The prime example of such gaps is where the liner bridges or partially bridges joint gaps in the CI or DI portion of
the lined watermain.

The performance mechanisms required in the watermain liner in this situation includes bending without cracking.

4. Survive Future Joint Deflections in the Host Pipe Portion of the Lined Watermain

CIPP watermain lining installed in CI and DI pipelines (or other pipeline materials as applicable) shall not fail when subject
to post lining deflection than may occur in the joints of the host pipe portion of the lined watermain. Failing in this context
means any loss in the structural integrity of the lining that results in a leak, a potential leak, cracking or a loss of other
structurally related performance of the liner including in its ability to fully resist the internal design pressure as a stand-alone

pipe.

The liner shall survive (meaning it will not fail in any way) up to and including 5 degrees joint deflection that may occur post
lining in any direction regardless of the existing joint deflection in the host pipe prior to lining.
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The liner shall accommodate changes in joint deflection in the host pipe portion of the lined watermain on an ongoing basis
over the design life of the liner. This means if the changes in joint deflection are dynamic over time, the line shall
accommodate this situation and maintain its ability to accommodate such joint deflection without failing (as defined above).

5. Prevent Watermain Leaks Due to Failure of the Host Pipe Portion of the Lined Watermain

The watermain liner shall prevent leaks that would have occurred in the unlined watermain due to a partially deteriorated or
fully deterioration condition of the host pipe portion of the lined watermain occurring over the design life of the liner. This
shall include the watermain liner surviving (meaning it will neither fail, nor leak) a failure in the host pipe portion of the lined
watermain that results in:

e A deflection at a failure in the host pipe up to including 5 degrees in any direction.

e An offset at a failure in the host pipe up to and including 2% of pipe diameter (i.e. offset between the two separated
pipe pieces up to 2% of the nominal pipe diameter (ex. for a 250mm watermain an offset of 5 mm).

e A hole in the host pipe of unlimited size or shape.
e Aloss of pressure carrying capacity in the host pipe due its loss of sufficient tensile hoop wall strength.
e  Any other type of failure of the host pipe that is due to deterioration of the physical condition of the host pipe.

Excluded from the required liner leak prevention performance are leaks that are caused by excavated damage to the lined
watermain, catastrophic undermining of the soil support around the lined watermain (due to unrelated events) that causes
excessive loads on or deflections in the lined watermain and leaks caused by deterioration of the host pipe at couplings and
regressed saddle service taps.

250.23 GENERAL REQUIREMENTS FOR CIPP LINERS

The purposes for lining sections of watermain are to prevent further material degradation, improve structural integrity,
improve flow characteristics and extend the service life of the watermain with minimal construction disturbance. Liners shall
be designed in accordance with the CIPP Liner Design section of this specification.

Installation of any liner system shall provide a rehabilitated watermain section with a hydraulic capacity equal to or greater
than the existing pipe.

Installation

The Contractor is responsible for the installation and curing of the watermain liner. The Contractor shall follow the liner
manufacturer’s installation recommendations to the extent that they are appropriate for specific circumstances. The
Contractor’s installation procedures shall be in accordance with the pre-lining submission documents approved by the
Engineer. Any proposed deviation from the previously submitted procedure shall be submitted, with explanation, to the
Engineer for approval and the submission shall include the approval of the lining manufacturer. Where, in the Engineer’s
opinion, these procedures are not in accordance with industry standard or liner manufacturer’s procedures, the Engineer may
require the Contractor to alter or modify the procedures.

Liner Wet Out and Curing

The Contractors equipment shall use an automated system to control the mixing and pumping of resin, including volume,
ratio, speed, pressure, temperature, etc. for liner wet out. Mixing of resin and wet out of the liner by non-automated methods
(ie. mixing and wet-out by hand) is not acceptable. Appropriate quality control measures and records keeping must be
implemented to ensure the wet-out liner meets or exceeds the design thickness and all specifications.

Contractor shall ensure the liner curing method and process, including curing temperatures and duration from start of heating
to end of cool down is completed in accordance with the manufacture’s specifications. All circulating heat sources shall be
equipped with suitable temperature and pressure gauges so that the curing and cooling processes can be monitored. Boiler
temperatures and thermocouple readings (at suitable locations along the liner) shall be recorded at suitable time intervals after
heating begins.
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Contractor must ensure adequate circulation of the heat source to avoid zones of inadequate heating, which can lead to
improper curing of the liner. Contractor shall employ appropriate measures to address heat sinks such as water infiltration
into the watermain that can cause washout of resin and improper curing of the liner. The liner shall be free of soft spots, dry
spots, lifts or delamination due to inadequate wet-out, washout of resin, improper curing or any other means.

Liner Sizing

The CIPP liner size shall be based on the internal diameter of the watermain following cleaning and preparation operations,
and specific to each section of watermain to be lined. Liners shall be sized to ensure a 100 percent tight fit to the entire inside
surface of the existing watermain section and the appropriate level of bonding of the liner to the watermain is achieved.
Liners shall be able to meet its tight fit and bonding requirements, despite any variances in the actual inside diameter along
the section of watermain.

Liners which rely on circumferential expansion to ensure a tight fit within a watermain with a varying diameter shall not
exceed the manufactures allowance for circumferential expansion of the liner during installation.

Liners which rely on a longitudinal fold to ensure a tight fit within a watermain with a varying diameter shall be sized to
ensure the smallest possible fold size while providing a 100 percent tight fit along the entire length of the lined watermain
section.

Where the diametric range of the liner to be installed will not assure a 100 percent tight fit due a large diameter variance
within the watermain, a different size liner shall be used that will assure a 100 percent tight fit. Where the range of diameter
measurements is such that no liner sizing will assure a 100 percent tight fit over the entire watermain section, the Contractor
shall immediately notify the Engineer and the section shall not be lined until a resolution is approved by the Engineer.

Liner Continuity
The completed CIPP watermain liner shall be continuous over the entire length of the watermain section (i.e. liner installation
run). There shall be no separations, cracks or discontinuities over the length of the liner installation run.

Existing Watermain Alignments
The CIPP lining shall have the capability to be successfully installed and cured-in-place in existing watermain
alignments typical for cast iron and ductile iron watermain pipelines. This requirement specifically includes:

e  Through existing bends up to and including 45 degrees.
e Through existing deflected joints with deflections of up to and including 5 degrees.

Successfully means that the CIPP liner performance will not be degraded when installed and cure-in-place in these
situations. For bends greater than 22.5 degrees some bunching of the liner on the inside of the deflection will be
acceptable provided it does not degrade liner performance.

Fit and Finish

Liners shall be 100 percent tight fitting to the inside surface of the existing watermain and shall adhere to the inside surface
of the existing watermain (in accordance with requirements for the specific product) such as to affect a pressure tight seal at
and around water service connections and pipe ends. There shall be no measurable or visible gap or annular space between
the liner and the watermain.

The only exception to the tight fit requirement is at normal joint gaps in the existing watermain pipe to pipe joints, where the
liner may bridge or partially bridge the gap. Where a liner product bridges or partially bridges joint gaps, the liner must have
the required properties to bridge the gap when under internal pressure (up to an including the design pressure) or subject to
external load such that the liner does not crack or otherwise deteriorated due the bridging stress in the liner over the design
life of the liner.

Where longitudinal folds occur, they shall be tightly compressed and have no void space either within the fold or behind the
fold. A fold shall not result in any annular space between the liner and the inside of the watermain. Folds shall not have any
of the liner tube inner membrane trapped with the fold. Folds shall not negatively affect the flow of water or long-term
performance of the CIPP liner.

The liner shall be free of any interior bulges, ribs, ripples, rips, tears, holes, scratches, cracks, separations, blisters, eruptions,
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stains or other irregularities, except where these irregularities correspond with irregularities in the existing watermain
following cleaning and preparation operations.

Where folds, ridges, ripples or wrinkles are a direct result of obtaining the required tight fit, they shall be acceptable provided
the liner was properly sized for the watermain based on the inside diameter measurements and they do not negatively affect
the flow of water or long-term performance of the CIPP liner.

Liner termination points shall be smooth, square, neatly cut and there shall be no separation from the inside surface of the
existing watermain. Termination points shall be watertight to the requirement for external and internal hydrostatic pressure.

Under no circumstance shall the fit and finish of the installed CIPP liner negatively affect the flow, design requirements or
long-term performance of the CIPP liner. Where the liner fit or finish does not meet specifications, the liner will be
considered deficient and require remediation. Where the specified liner fit or finish has not been achieved throughout the
watermain section, the entire liner shall be removed and replaced with a new liner. If liner removal and replacement is not
possible then a new watermain shall be installed. The Contractor shall be responsible for the costs of all required
remediation, including the installation of a new watermain, if necessary.

Tapping of CIPP Lined Watermain

Following installation of a CIPP liner, the lined watermain shall permit live tapping of service connections in accordance
with Item 230 — Watermains, of the City’s Specifications Book. Under no circumstance shall the liner materials, physical
properties, installation procedures, size, thickness, fit and finish, or any other property of the installed CIPP liner negatively
affect the installation or long-term performance of a tap installation. The Contractor’s and/or manufactures recommended
tapping procedures shall be provided by the Contractor to the Engineer.

250.24 CIPP LINER MATERIALS AND STANDARDS

The CIPP lining shall be carried out in accordance with ASTM F1216 (inverted liners), ASTM F1743 (pull-in-place liners) or
ASTM F2019 (reinforced pull-in-place liners) with exceptions made for where the watermain liner is required to differ
specifically from requirements in these standards.

Liners shall be approved for potable water use and meet the requirements of NSF/ANSI Standard 61 for potable water.
Documentation and certifications to demonstrate the proposed CIPP liner meets the NSF/ANSI Standard 61 shall be
submitted to the Engineer for review and approval, as per the pre-lining submissions section. All materials must be delivered
to the site in their appropriate containers that clearly show that the product has various agencies’ approvals.

The liner shall utilize a thermally cured epoxy resin and hardener which does not rely on ambient heat for curing. The inner
surface of the liner shall contain a waterproof membrane layer. The liner shall be uniformly impregnated with the correct
quantity of resin to produce a cured result that has homogeneous and uniform physical properties throughout the liner wall
that meet or exceed the requirements of referenced standards or the properties used in the liner designs, whichever are higher.
In this context the liner wall does not include the surface waterproof membrane layer. CIPP Liner designs shall not use
properties lower than those in the reference standards. The correct quantity of resin shall be determined by the Contractor
and be in accordance with the specifications of the liner manufacturer.

Where, in the course of Work, the Contractor has reason to use materials that differ from the original proposed materials,
either in general or for a specific installation, the proposed alternate materials shall meet the above standards and require the
approval of the Engineer prior to use.

250.25 CIPP LINER DESIGN

The Contractor shall provide engineered designs for each unique liner situation, including for each size of liner. The
engineered designs shall demonstrate, to the satisfaction of the Engineer, that the lining to be installed is rated to withstand
the required external loads and internal pressures.

The thickness for CIPP liners shall be determined in accordance with the design method set out in ASTM F1216-16,
Appendix X1, Design Considerations, Section X1.3.2, Fully Deteriorated Pressure Pipe Condition. The standard design
parameters are as identified in the below table.
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The thickness determined by design shall be the minimum thickness of the completed CIPP liner in the watermain. Liner
thickness measurements shall not include any non-structural layers, such as waterproofing membranes or plastic coatings.
Liner thickness measurements shall be in accordance with ASTM D5813.

Engineering designs for CIPP liners shall be approved and stamped by a licensed Professional Engineer and Permit Holder
authorized to perform such work by PEGNL. Engineering designs shall be submitted to the Engineer for review and
approval, as per the pre-lining submissions.

Standard Liner Design Parameters
Standard Design for CIPP liners shall use the following parameters:

Parameter Requirement

Design Method ASTM F1216-16, Appendix X1, Section X1.3.2
Pipe Condition Fully Deteriorated Pressure Pipe Condition

Pipe Size Actual inside diameters of the existing watermain.

Design Pressure

862 kPa (125 psi) internal watermain pressure.

Ovality 2% or actual ovality, whichever is greater.

Vacuum 50 kPa below atmospheric pressure.

Soil Cover 2.0 m soil cover or actual soil cover at liner location, whichever is greater.
Water Table Location 1.5 m below ground surface.

Soil Density 19.61 kN/m?* (2000 kg/m?)

Soil Modulus 6.9 MPa

Live Load AASHTO HS-20

Enhancement Factor

7.0 for CIPP liners that are tight fitting to existing watermain.

Design Life

50 years or greater

Factor of Safety

2.0

CIPP
Modulus

Liner  Flexural

The flexural modulus to be used in design equations X1.1 and X1.3 shall be the long-term
flexural modulus in the axial direction.

The flexural modulus to be used in design equation X1.4 shall be the short-term flexural
modulus in the axial direction.

The short-term flexural modulus testing shall be in accordance with ASTM D790.
The long-term flexural modulus shall be the amount of short-term flexural modulus retained
for the design life. The retention factor shall be derived from long-term testing in accordance

with ASTM D2990 and be appropriate for stress and stress duration in the installed liner.

Independent third-party test data is required to substantiate the short-term and long-term
values used in design.

Minimum short-term value shall be in accordance with the minimum requirement in ASTM
F1216 (1724 MPa).

CIPP
Strength

Liner Tensile

The tensile strength used in F1216 equation X1.7 shall be the long-term tensile strength in
the hoop direction.

The long-term tensile strength shall be the amount of short-term tensile strength retained for

the design life. The retention factor shall be derived from long-term testing in accordance
with ASTM D2990 and be appropriate for stress and stress duration in the installed liner.

The short-term tensile strength testing in the hoop direction shall be in accordance with
ASTM D638 or ASTM D2290.

Independent third-party test data is required to substantiate the short-term and long-term

CITY OF ST. JOHN'S SPECIFICATIONS BOOK




250-18 JANUARY 2022

values used in design.

Minimum short-term value shall be in accordance with the minimum requirement in ASTM
F1216 (21 MPa).

Vacuum
In accordance with the ASTM F1216 design method, vacuum is treated as an equivalent external pressure. The short-term
liner flexural modulus shall apply to vacuum resistance.

Flexural Modulus and Tensile Strength

The flexural modulus (ASTM D790) and tensile strength (ASTM D638) short-term values shall be values that are
reliably and repeatedly obtained in the installed liners, as substantiated by testing samples from installed liners. They
shall not be values obtained from laboratory samples or maximum values obtained in testing. The liner designs shall
identify the short-term test values of flexural modulus and tensile strength from which long-term design values are
derived.

Pre-Installation Evaluation

The Contractor shall evaluate each watermain section proposed for a liner installation to determine whether the actual field
conditions correspond with the Standard Liner Design Parameters. Field conditions to be checked include pipe ovality, pipe
size, soil cover over top of pipe, water table location and live load. Where any field condition is in exception to the Standard
Liner Design Parameters the Contractor shall notify the Engineer within 48 hours of completing the evaluation. The
Contractor shall also complete a Special Design utilizing the actual field conditions to determine if the existing standard liner
design is appropriate.

Where a liner thickness determined from the Standard Liner Design parameters is insufficient for the installation as
determined by a Special Design, the liner thickness shall be increased to satisfy the Special Design liner thickness. Any
additional cost of the increased liner thickness shall be as per the Unit Price identified in the Tender Form, if applicable, or
shall otherwise be negotiated with the City.

No liner shall be installed that does not meet the design requirements and liner thickness for the actual field conditions.

250.26 WATER SERVICE CONNECTION REINSTATEMENT

The Contractor shall reinstate all active and undetermined water service connections (as per the Water Service Connect
Report) in a watermain section following the curing (including cooling) of the installed liner. Inactive service connections
are not to be reinstated. The method of reinstatement for water service connections up to and including 50 mm in size shall
be from the inside of the watermain using a remotely controlled robot equipped with a camera and drilling tool that allows the
operator to drill a hole in the liner at the precise location of the service connection. Water service connections shall be
reinstated to 100 percent of the pre-existing opening size but not greater. The cost for this work shall be as specified in the
Tender Form. The Contractor shall be responsible to repair any damage to the liner (such as but not limited to mis-drills and
over-cutting of service reinstatements) or existing service connections that occurs during the reinstatement, to the satisfaction
of the Engineer.

Following the reinstatement of service connections and prior to completing the post-lining CCTV inspection, all water
services shall be backflushed (by allowing water to flow from the buildings temporary water supply into the lined watermain)
to remove debris from the service. Service connections shall be fully opened and without obstructions to water flow. The
Contractor shall be responsible to remove any resin, debris or other material obstructing the flow of water at a service
connection. Where the service connection cannot be fully opened or cleared of obstructions from the inside of the watermain,
the Contractor shall be responsible for excavation of the water service to clear the obstructions or replace the service
connection and all associated reinstatement work, at no additional cost.

It is the responsibility of the Contractor to make location measurements or employ alternative procedures that allow for
locating and identifying service connections after lining is complete.
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250.27 CIPP LINER AND RESIN SAMPLES AND TESTING

CIPP Liner Samples

Contractor shall provide samples of completed CIPP liners for testing. Samples shall be cylindrical pipe samples obtained by
cutting a section of the CIPP lined watermain and/or flat plate samples obtained by installation of a flat plate sampling
apparatus on the CIPP liner during installation. Samples shall be of a sufficient size and length to allow the required testing
and shall be collected at the location of a watermain access pit/excavation identified by the Engineer.

CIPP liner samples shall be collected at a rate of one sample per day of CIPP liner installations; hence, on days with more
than one CIPP liner installation, only one of the liners will require a sample to be taken.

Contractor shall ensure the sample conditions during curing are representative of the remaining watermain liner conditions
during curing by such means as placing sandbags over and around the sample location during curing. The cost for sampling
at access pit/excavation locations shall be included in the Unit Price for CIPP Liner as specified in the Tender Form.

Contractor shall obtain the cured CIPP sample under the direct supervision of the Engineer. The Contractor shall remove the
host watermain from the CIPP sample using approved methods. Immediately upon removal, the Contractor shall give the
sample into custody of the Engineer.

Before or immediately upon removal, the sample shall be clearly marked with the following Identification information:

Contract Number.

Installation Date.

Street Name.

Watermain Size.

Access Pit numbers delineating watermain section lined.
Access Pit number where sample was taken.

Crown position.

CIPP Liner Sample Testing
CIPP liner samples shall be tested for short-term flexural modulus and short-term flexural strength in the axial direction in
accordance with ASTM D790.

CIPP liner samples shall be tested for short-term tensile strength in the hoop direction in accordance with ASTM D638 or
ASTM D2290, at the discretion of the Engineer. ASTM D638 testing in the hoop direction shall be completed on flat plate
samples and ASTM D2290 testing shall be completed on full cylindrical samples.

Alternatively, the Contractor can provide an appropriate conversion factor (for each liner size) that will be used to obtain
tensile strength in the hoop direction from ASTM D638 test results determined in the axial direction for approval of the
Engineer. Conversion factors shall have been obtained from sufficient testing of flat plate samples whereby testing was done
in both the axial and hoop directions.

Sample thickness measurements shall be completed as per ASTM D5813.

Samples will also be inspected for fit and finish within the host watermain. Samples to be submitted for testing will be at the
discretion of the Engineer. The Engineer will arrange and pay for delivery and testing of the liner samples at a testing
laboratory designated by the Engineer. All samples and test results remain the property of the City of St. John’s. The test
reports will be provided to the Contractor on request.

Delamination testing shall be performed in accordance with ASTM F1216 specifications, at the City’s discretion.

Additional CIPP Liner Samples

Upon request of the Engineer, the Contractor shall obtain a sample of CIPP Liner from a location within the lined watermain
that is not at an access pit location required for lining. Since the sample will not be obtained at an access pit location, an
excavation specifically for collection of the sample will be required. The sample shall be obtained by cutting and removing a
section of the host watermain or preparation of a flat plate sample at a location specified by the Engineer. After the sample is
identified with appropriate information, the sample is to be turned over to the Engineer. Sample shall be submitted for testing
and inspected for fit and finish, as noted above, at the discretion of the Engineer.
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The contractor shall be responsible for all required asphalt and concrete cutting, excavation, cutting of pipe, removal of
sample, close-up of the lined watermain with new pipe and fittings, cathodic protection, backfilling, reinstatement and all
other incidental work in accordance with the City’s Specifications Book. The cost for addition CIPP Liner samples shall be
as specified in the Tender Form.

Resin Samples and Testing

Contractor shall arrange for sampling of epoxy resin from the wet-out facility immediately before addition of the hardener
and wet-out of the liner. One representative sample is to be taken from each resin batch to be used on the project and
delivered to a testing laboratory designated by the Engineer. Ifthe liners are to be wet-out at the manufacturer’s facility prior
to delivery to the Contractor, the manufacture will be responsible to submit the samples directly to the testing laboratory. If
the liners are to be wet-out by the Contractor, the samples must be taken under the supervision of the Engineer, and the
Engineer will submit the samples to the testing laboratory. Upon request of the Engineer, additional resin samples may be
required to be taken and submitted for testing. Resin samples are to be tested by infrared (IR) analysis and the resulting IR
spectrographs compared to the reference spectrograph provided as part of the pre-lining submissions. The Engineer will pay
for testing of the resin sample. All samples and test results remain the property of the City of St. John’s. The test reports will
be provided to the Contractor on request.

250.28 CIPP LINER SAMPLE TEST RESULTS

CIPP liner sample test results for short-term flexural modulus and flexural strength (ASTM D790), short-term tensile strength
(ASTM D638 or ASTM D2290) and thickness (ASTM D5813) will be compared to the short-term values of flexural
modulus, flexural strength and tensile strength, and thickness values used in the Contractors liner design. Where any of the
liner sample test results do not meet or exceed the liner design values, the liner may be considered deficient pending a design
review. The design review will utilize the sample test results for flexural modulus, flexural strength and tensile strength,
while keeping all other parameters the same, to re-calculate the required CIPP liner thickness.

Upon completion of the design review, if the liner sample thickness meets the re-calculated liner design thickness, the liner
shall not be deemed deficient. If the liner sample thickness does not meet the re-calculated liner design thickness, the liner
shall be deemed deficient. If the liner sample test results do not meet the minimum requirements of ASTM F1216, a design
review will not be conducted, and the liner will be deemed deficient.

250.29 CIPP LINER DEFICIENCIES

Where in the Engineer’s opinion, the liner sample test results or CCTV inspections or any further investigation indicate the
liner is not in accordance with the Contract requirements, the liner shall be deemed deficient. The Contractor shall take
remedial action acceptable to the Engineer to correct any deficiency, in accordance with the Specifications and Contract
requirements. Remedial actions shall ensure the liner meets the 50 year design life requirements and may include repair of
any deficiency, installation of a supplemental liner, complete removal and replacement of the deficient liner or installation of
anew watermain. Remedial actions must be submitted to the Engineer for review and approval prior to commencement of
remedial work. Contractor will be responsible for the cost associated with all required remedial work.

250.30 PRESSURE AND LEAK TESTING

The watermain shall be pressure and leak tested before the reinstatement of the water service connections. Water for this
purpose shall be supplied as per Section 250.12 of this specification.

The section of watermain to be tested shall be subjected to a test pressure of 1.2 times the operating pressure or a maximum
pressure of 1035 kPa, whichever is less. The Engineer will provide the operating pressure to the Contractor for the
watermain section(s).

Each section of watermain shall be slowly filled with water and the test pressure shall be applied by means of a pump
connected to the watermain in a manner satisfactory to the Engineer. The pump, watermain connection and all necessary
apparatus shall be furnished by the Contractor. Before applying the test pressure, the Contractor shall ensure all air has been
expelled from the watermain.
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The test pressure shall be maintained for at least two (2) hours, during which time the pressure shall not vary by more than
+/- 35 kPa. The maximum allowable water loss during the pressure test shall not exceed 0.0000449 I/hour/mm of pipe
diameter/m of pipe, in accordance with Item 230 — Watermains, of the City’s Specifications Book.

If any new valve, fitting, hydrant or watermain pipe used for close up of the watermain is unable to be pressure tested, it shall
be visually inspected for leaks after the lined watermain is reconnected to the existing water supply system and returned to
normal operating pressure.

250.31 CLOSE UP OF WATERMAIN

Upon completion of CIPP lining operations, the Contractor shall close up the watermain, where it was accessed to facilitate
lining operation, using new valves, fittings and watermain pipe, in accordance with Item 230 — Watermains, of the City’s
Specifications Book. Unless otherwise noted, the new valves, fittings and watermain pipe used for close up of the watermain
shall be of the same or similar type as the existing. For instance, existing iron pipe (cast or ductile) and fittings shall be
replaced with new ductile iron watermain pipe and fittings. The cost for this work, with the exception of the supply and
installation of new valves, shall be included in the Unit Price for CIPP Liner as specified in the Tender Form.

250.32 WATERMAIN GATE VALVES

The Contractor shall supply and install a watermain gate valve and valve box at locations of all existing gate valves and at
new locations identified in the contract documents or as directed by the Engineer in accordance with Item 230 — Watermains,
of the City’s Specifications Book.

Gate valve and box installations may be required at/near access pit locations necessary to facilitate watermain lining
operations or at locations throughout the watermain not otherwise requiring an access pit.

Gate valve and box installed at/near an access pit location shall also include any other necessary items not already included
with execution of the access pit. The cost of this work shall be as specified in the Tender Form. Compensation shall not
include the cost of work associated with the execution of access pits (including but not limited to such things as excavation,
shoring, backfilling and reinstatement) required to facilitate watermain lining, as identified in Section 250.14 Access Pits.

Gate valve and box installed at stand-alone locations throughout the watermain (not at/near an access pit location) shall also
include all required asphalt and concrete cutting and disposal, excavation, cutting and removal of existing pipe or valve,
cathodic protection, dewatering, pipe bedding, backfilling and reinstatement. Backfilling and reinstatement works shall be in
accordance with the City’s Specifications Book. The cost for this work shall be as specified in the Tender Form.

250.33 HYDRANT REPLACEMENT

At locations identified in the contract documents, the Contractor shall supply and replace existing fire hydrants or install new
fire hydrants, including the hydrant lead, valve and box, cathodic protection, tee, pipe restraints and any other necessary items
in accordance with Item 230 — Watermains, of the City’s Specifications Book. Hydrant leads shall be Ductile Iron pipe.
Hydrants shall follow the City of St. John’s thread standard.

All fire hydrants, including the hydrant lead and valve shall be installed with a depth of bury of 2000mm, unless otherwise
specified or directed by the Engineer, and regardless of the depth of bury of the existing hydrant.

Where necessary to decommission an existing fire hydrant in placed, the existing hydrant barrel and hydrant valve box shall
be cutting at least 0.6m below grade and the upper portion removed for disposal/salvage. The section of hydrant barrel, lead,
valve and valve box remaining in-ground shall be filled with concrete. The hydrant lead connection (TEE) to the watermain
shall be removed and replaced with new pipe prior to CIPP lining of the watermain.

Fire hydrant installation and decommissioning works shall also include any required asphalt and concrete cutting and
disposal, excavation, removal of existing hydrant (including hydrant lead and valve), dewatering, cutting of pipe, connect to
the existing or lined watermain, adjust to grade, hydrant marker, pipe bedding, backfilling and reinstatement in accordance
with the City’s Specifications Book. The cost for this work shall be as specified in the Tender Form.
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250.34 SALVAGE EXISTING MATERIALS

The Contractor shall salvage all existing hydrant barrels (upper section) and valve bonnets (main line and hydrant lead
valves) that have been removed from service and deliver them to the City Depot located at 25 Blackler Avenue, St. John’s, at
no additional cost to the City.

The Contractor shall be responsible for the off-site disposal of any materials not identified for salvaged by the City.

250.35 CATHODIC PROTECTION

Atall access pits and other locations where metallic watermain pipe, fittings, services, valves or hydrants have been exposed
and accessed or replaced, sacrificial anode cathodic protection shall be installed. The Contractor shall supply and install 10.9
kg (24 1b) zinc anode with anode lead CAD welded (thermite welding) to the metallic pipe, fitting, service, valve or hydrant
in accordance with Item 230 — Watermains, of the City’s Specifications Book.

250.36 BALL MARKERS

At all access pits and other excavated locations where new watermain pipe or fittings (tees, bends, reducers) have been
installed, the Contractor shall supply and install programmable 3M Ball Markers, as per Item 230 — Watermains, of the City’s
Specifications Book.

250.37 DISINFECTION

Following close up of the lined watermain sections (except at point of connection to the existing water system) and prior to
reconnection of the CIPP lined watermain to the existing municipal water system or opening of water services, the Contractor
shall disinfect the CIPP lined watermain and all new valves, fittings, hydrants and watermain in accordance with Item 230 —
Watermains, of the City’s Specifications Book.

250.38 EQUIPMENT RECOVERY WORKS

In the event that equipment becomes stuck or jammed in a watermain, the Contractor shall immediately notify the Engineer.
Removal of equipment, including removal by excavation, and all associated repair and restoration works, will be the
responsibility of the Contractor. The Contractor shall complete any required repair and restoration works in accordance with
the applicable City of St. John’s specifications. No additional payment will be made for equipment recovery works.
250.39 REINSTATEMENT AND CLEANING

The Contractor shall reinstate, restore, replace, repair and make good all public and private property disturbed or damaged
during performance of the work, in accordance with the applicable City of St. John’s specification and to the satisfaction of
the property owners and Engineer.

Following completion of all construction and reinstatement work, the Contractor shall complete a final cleaning of the site,
including any public and private property disturbed, damaged or utilized during performance of the work, to remove surplus
materials, equipment, tools, etc., to the satisfaction of the property owners and Engineer. No additional payment will be
made for reinstatement and cleaning works.

250.40 MEASUREMENT FOR PAYMENT

Measurement for payment purposes shall be as follows:

1) Mobilization and Demobilization — lump sum price.
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2) Temporary Watermain Bypass — lump sum price or unit price (per meter of CIPP Liner installation) for supply,
installation and maintenance of a temporary bypass system.

3) Temporary Water Services — unit price for the number of temporary water services of each size.
4) Frost-Free Hose Bib - unit price for the number of frost-free hose bibs installed.

5) Water Service Shut-off Valve - unit price for the number of water service shut-off valves removed and replaced or newly
installed.

6) Grinding of Inactive Service Connections — unit price for the number of inactive service connections cut or ground back
flush with the inside surface of the existing pipe wall.

7) CIPP Liner - the distance of CIPP lined watermain, measured in meters (from center of start access pit to center of
end access pit), for each pipe size. No deletions shall be made for watermain access pit locations, unless new pipe
and fittings used to close-up the watermain are paid separately.

Unit price shall be full compensation for carrying out the specified scope of work, (including but not limited to, traffic
control, access pits, dewatering, pipe cutting, pipe cleaning and preparation for lining, liner installation, sampling,
reinstatement of service connections, close-up of watermain, cathodic protection, flushing, pressure and leak testing,
disinfection, reinstatement and clean-up of the work site, and all other incidental work and services necessary for
completion of the scope of work), with exception of any separately identified pay items.

8) CIPP Liner (Thickness Increase) - the centreline distance of watermain liner installed, measured in metres, for each pipe
size and each increment increase in liner thickness. Unit price shall be full compensation for carrying out the additional

work associated with an increased liner thickness. (Provisional Item).

9) Water Service Connection Reinstatement - unit price for the number of water service connections reinstated following
installation of the CIPP Liner.

10) Valves — unit price for the number of valves of each size or classification installed on the watermain at/near locations
where an access pit was required to facilitate watermain lining and the number of valves installed at stand-alone

locations where an access pit was not required to facilitate lining.

11) Hydrants —unit price for the number of existing hydrants (removed and replaced with new hydrants) and the number of
new hydrants supplied and installed.

12) Hydrant Extensions - unit price for the number of hydrant extensions of each length installed.

13) Curb Stop and Curb Case - unit price for the number of curb stops and/or curb case of each size removed and replaced
with a new curb stop and/or curb case.

14) CCTV Inspections — the centreline distance of watermain video inspected, measured in metres, including supply of an
inspection report (PDF) and inspection video.

15) Additional Access Pits —unit price for the number of additional access pits required to facilitate lining operations, due to
unforeseen conditions or obstructions with the existing watermain. (Provisional item).

16) Additional Access Pit Depths - the depth in meters of additional access pit excavation beyond the specified 2.5 meter
depth and to a maximum of 300mm below the watermain. Unit price shall be full compensation for all work associated
with the additional access pit depth. (Provisional item).

17) Additional CIPP Liner Samples — unit price for the number of additional CIPP Liner samples. (Provisional item).

18) Project Sign - unit price for the number of project signs of each size supplied, installed and removed (end of the project).
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250.41 PAYMENT

Payment shall be on a lump sum or unit price basis, as per the pay items identified in the Tender Form. The bid price shall
include all design, supervision, labor, equipment and materials necessary to complete the work in accordance with this
specification.

The Contractor will only be paid to a maximum of 80% of the value of CIPP Liner and CIPP Liner (Thickness Increase) pay
items, until such time as the CIPP liner section has passed all sample testing criteria, as per the Contractors design and
reference standards, and accepted by the City. This 20% holdback will be called the "Sample Test Allowance". In addition,
the 10% mechanics lien holdback shall apply.

Payment for a liner thickness increase as determined by a Special Design, in which there is an increase in the nominal tube
thickness shall be as per the Unit Price identified in the Tender Form. Where there is no unit price for CIPP Liner thickness
increase identified in the Tender Form, the cost shall be negotiated with the City. Payment for a liner thickness increase will
not be given without a corresponding certified design approved by the City.
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SPECIFICATIONS FOR STREET RECONSTRUCTION
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ITEM 301

WEIGHING MATERIALS IN TRUCKS

301.01 SCOPE OF WORK

The Contractor shall provide weigh scales and accessories for weighing materials in trucks for those instances where
payment is based on the weight of the material.

301.02 GENERAL

Where the contract includes items that require measurement for payment by weighing, the Contractor, as part of the work
to be carried out under these items, shall provide, install and maintain as necessary, truck weight scales meeting the
requirements of the Government of Canada Weights and Measures Act and Regulations, and also the requirements of this
specification. On completion of the work the Contractor shall remove temporary scales and scale ramps and clean up and
trim the site on which the scale was located.

301.03 LOCATION

Scales for weighing hot asphaltic concrete shall be located at a site convenient to the asphalt plant. Scales for weighing
other materials shall be installed at locations selected by the Contractor subject to the approval of the Engineer.

When, for the above locations, in the opinion of the Engineer, there is a waste or loss of material between the point of
origin and the materials intended destination on the contract, the hauling operation may be terminated by the Engineer
until the Contractor has at his own expense, provided on a site approved by the Engineer, a scale which is close enough to
the intended destination to preclude the possibility of waste or loss.

301.04 WEIGH SCALES
The scales shall be of such capacity to accurately weigh any single loaded truck arriving on the site.

The scales shall be equipped with a portable scale house complete with furniture and adequate provision for heat and light.

The scale house shall enclose the mass indicator and be large enough for the Engineer representative to perform his work
and maintain records as required by the Engineer.

The scale house shall be waterproof and have a minimum of 750 luxes of illumination, one sliding window facing the scale
platform, one other window for cross ventilation, a shelf desk at least 0.6 x 1.8 metres and heat enough to maintain inside
temperature at 20°C. Entrance door to scale house shall not face onto scale platform.

The Contractor shall supply enough approved weigh tickets, in triplicate, with consecutive serial numbers.
Scales may not be used for weighing materials on the contract until the scale house heater and lights are in working order.

The Contractor shall always periodically clean the scale house and maintain all lights and heating in good working
condition when the scales are in use. The lights should provide adequate lighting for general office work and the heater
most be able to maintain the temperature in the scale house at 20°C.

In order to minimize the effect of impact loads on the scale adjustment and to reduce the effect of vehicle braking and
kickback on the scale platform and scale adjustments, the approach ramp shall be constructed on a straight and level grade
at the same elevation as the scale platform, for a distance at least equal to the length of the scale platform. Vehicles shall
enter and leave the platform at a speed not exceeding 8km/h.
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The scale platform and mechanism shall always be maintained, clean and free from encumbrances such as gravel, asphalt,
snow, and ice.

Scale houses must be equipped with suitable washroom facilities that meet the latest the OHS Act and Regulations under
Sections 61 and 62 of the Regulations. These facilities must be located within 100 metres of the scale house.

These facilities must be provided for use by the Engineer only for the duration of the project while scales are being used.
Other accommodations must be provided for contractors/subcontractor’s personnel.

The sanitary provisions shall be in accordance with Regulatory Authorities.

If portable toilets are used, they must be a minimum of 2 metres (height) X 1 metre X 1 metre and must be approved by
the Regulatory Authority. The Contractor shall transport the waste from these units, using a collection company (whenever
possible) licensed by the Regulatory Authority.

Toilet facilities must be approved by the Engineer. These facilities must be cleaned twice (2) weekly and in the case of a
portable toilet, emptied of sewage as well. Contractor must also supply toiletries for the facility. Also, adequate and
suitable provisions for washing (hot and cold water, soap, towels OR ample supply of hand sanitizer liquid) must be
included in the facility. The door to the facility must contain a lock and key and shall be provided to the Resident Engineer.

301.05 TESTING AND CERTIFICATION

The Contractor shall engage an independent company to test and certify the weigh scales in accordance with the current
acts and regulations of Measurement Canada.

All scales shall be tested by the proper authority at the Contractor’s expense after each set-up and prior to use on every
contract. After certification, the Contractor must provide, to the Engineer, a certificate of compliance from the scale testing
company before the scales may be used.

When considered necessary by the Engineer, the Contractor shall have the scales re-tested and re-certified.

The re-testing shall be at the Contractor’s own expense.

301.06 DETERMINING TRUCK TARES

When scales are being used on the contract the tares of the hauling vehicle will be determined randomly at least once daily,
and more frequently if required by the Engineer. Vehicles which are being weighed for the tare shall contain normal
hauling complement of driver and accessories such as spare tires and tools.

301.07 WEIGHING COSTS

The Contractor shall supply a scale operator to take measurements for weights. However, City's representative may also
operate the scales and take measurement for weights whenever the Engineer sees fit during weighing operations.

Should the Contractor use a scale with electronic controls and readings, the Engineer may forgo the requirement for the
Contractor to provide a scale operator.

All costs of providing, installing, maintaining and finally removing weigh scales complete with scales and furniture,
together with all costs of testing and certification in accordance with this specification shall be borne by the Contractor as
part of the work to be carried out at the contract price for items which are measured by weighing.

The City shall not be liable for claims caused by delays in testing or certification of the scales.
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301.08 USE OF SCALESBY CITY OFFICIALS

Weigh scales, during weigh scale operating hours, shall be at the disposal of City Officials for the purpose of checking the
various weights of vehicles hauling materials for use on this contract or on any City or private work the Contractor may
undertake.

301.09 VERIFICATION OF WEIGHTS

The City reserves the right to have any vehicles hauling material for the City or its Contractor and/or its cargo re-weighed

at the Robin Hood Bay Sanitary Landfill site scales or at other authorized scales. No compensation will be paid to the
Contractor for verification of weights of trucks and their load.
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ITEM 302

STREET SWEEPING

302.01 SCOPE OF WORK

The Contractor shall sweep street surfaces and gutters as directed by the Engineer. Sweeping shall be enough to remove
all gravel and other debris from the swept area to the satisfaction of the Engineer.

302.02 EQUIPMENT

Street sweeping shall be accomplished by using standardized mechanical street sweeping equipment. Both vacuum truck
and loader attachment types are acceptable.

The street sweeping equipment shall be a self-driven, self-contained unit equipped with a sweeper broom, collection
hopper, gutter brush and water sprinkler system. The sweeper broom shall be a floating broom design to allow for
continuous full broom-to-surface contact over uneven terrain with a minimum broom width of 1220 mm (48 inches). The
collection hopper shall be automatically loaded by the equipment during operation. The gutter brush shall be hydraulically
driven and shall have provisions for manual adjustment. The water sprinkler system shall have a minimum storage capacity
of 250 litres (55 imperial gallons) and shall be equipped with adequate spray nozzles to satisfactorily control the dust
created by the sweeping operation.

302.03 PROCEDURE

Gravel and debris shall be removed to the satisfaction of the Engineer and within the limits specified by the Engineer. In
areas where the street sweeping equipment cannot remove the gravel and debris as required, such gravel and debris shall
be removed using other means acceptable to the Engineer.

All gravel and debris collected during the street sweeping operation shall be legally disposed of offsite at a pit provided
by the Contractor.

Street sweeping following asphalt crack sealing shall be performed no earlier than 12 hours after the crack sealing operation
has finished. The Engineer shall determine the scheduling for the sweeping of each street, noting that it is recommended
that street sweeping be conducted within 24 hours of crack sealing.

302.04 MEASUREMENT FOR PAYMENT

The Quality to be measured shall be the number of on-site hours of operation of the equipment, rounded to the nearest 0.5
hours. Payment will not be made for any equipment downtime.

Additionally, payment shall be made for each call-out requested by the Engineer. This shall cover the cost of mobilizing
and demobilizing for each day that the street sweeper is used. Once the street sweeper is mobilized, payment for traveling
to subsequent streets shall be paid for at the hourly rate. No payment will be made for disposal of the collected material
or for the travel time associated with disposal.

302.05 PAYMENT

Payment shall be made at the unit prices bid for street sweeping and street sweeper call-out. The price bid shall be full
compensation for all labour, equipment and materials necessary to complete the work as specified.
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ITEM 311

CLEARING AND GRUBBING

311.01 DESCRIPTION

Clearing and Grubbing shall consist of the removal and disposal of all trees, brush, logs, surface boulders, stumps, roots,
matted roots and other vegetation from within areas selected by the Engineer.

311.02 PERMITS AND AUTHORIZATION

Should the Contractor wish to burn brush, then prior permission must first be obtained from applicable authorities.

311.03 CLEARING AND GRUBBING OPERATIONS

Areas in which clearing and grubbing are to be carried out will be marked on the ground beforehand by the Engineer.
The Contractor shall not proceed with any burning operations during the fire season without securing the permission of
applicable authorities. The Contractor shall take all necessary precautions to guard against damage to surrounding timber
and shall assume all liability for claims which may arise from any such damage.

All surface boulders shall be removed and disposed of along with the other clearing and grubbing debris.

Clearing and Grubbing debris shall be legally disposed of offsite at a pit provided by the Contractor.

311.04 MEASUREMENT FOR PAYMENT

Measurements will be made of the horizontal area cleared and grubbed, to a depth of 150mm, from within the area staked
out by the Engineer. These measurements shall be computed to obtain the area in hectares, measured to three decimal
places.

Clearing and grubbing beyond the limits staked will not be measured for payment.

Surface boulders less than 0.5m3 shall be considered as part of clearing and grubbing. Surface boulders 0.5m?3 and larger
shall be measured as Solid Rock under Item 321 “Street Excavation”. Grubbing to a depth more than 150mm will be paid
as Unsuitable Material (USM) under Item 321 “Street Excavation”.

311.05 PAYMENT

Payment shall be on a unit price basis per hectare of land cleared and grubbed. Payment shall be full compensation for all
labour, equipment and materials necessary to clear and grub as specified.
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ITEM 321

STREET EXCAVATION

321.01 SCOPE OF WORK

The work to be done consists of the construction of subgrade for the street. The bottom of all excavation and the top

of all fill, when completed shall be known as the subgrade and shall be true to lines and grades as set by the

Engineer. Excavation and fill is to be made in all cases to such a depth that the compacted subgrade shall be at the

required depth below the elevation of the finished roadway.

321.02 CLASSIFICATION

These are the classifications of excavation unless otherwise noted:

(@) Solid Rock (SR) which shall be solid beds or masses of igneous, sedimentary or metamorphic rock which, prior
to its removal was integral with its parent mass, and cannot normally be excavated without blasting or pneumatic
hammer, and boulders or rock fragments having individual volume in excess of 0.5 m3 determined from three

mutually perpendicular dimensions.

(b) Other Material (OM) - which shall include all excavated material not classified as Solid Rock or Unsuitable
Material.

(c) Unsuitable Material (USM) - shall be all excavated material other than Solid Rock or OM which is unsuitable
to be placed in the subgrade.

(d) Concrete (CON) - shall be all non reinforced and reinforced concrete and rock and concrete composite structures.

(e) Asphalt (ASP) - shall be asphalt concrete.

321.03 STRIPPING

All topsoil on the streets and the area which will be cut or filled shall be removed and stockpiled on the site for use in
landscaping or as otherwise directed by the Engineer.

321.04 BLASTING

The Contractor shall design a blasting pattern for solid rock so that the blasted rock will meet the requirements of Item
322.02 (b) “Rock Borrow”.

321.05 OTHER MATERIAL CUTS

Where the work is in a cut area the Contractor will be generally expected to excavate material to the true surface of
the subgrade. Should the Contractor excavate below the true surface of the subgrade he shall place and compact other
material as necessary to restore the excavation to subgrade. There shall be no payment for this work except where

unsuitable material is excavated below the subgrade.

The Contractor shall remove stones larger than 150mm in greatest dimension from the top 300mm of sub-grade.

321.06 ROCK CUTS

All rock cuts shall be excavated and mucked out fully to 300mm below sub-grade.
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In rock cuts where pockets that will not drain are formed below the sub-grade by blasting, the contractor shall, at his
own expense, provide drainage by ditching to a free outlet, as ordered, and then backfill and compact to 95% of Proctor
Density both the pockets and the trench to an elevation 300mm below subgrade. Backfill material shall be broken
rock or coarse gravel.

Back slopes shall be carefully scaled down and all rock and fragments, liable to slide or roll down the slopes, removed
to the satisfaction of the Engineer.

321.07 FILL

Where fill material is required to raise the embankment to the proper subgrade elevation such material shall be
obtained from surplus excavation and excavated rock meeting requirements of Item 322.02.

The Contractor shall remove unsuitable material as directed by the Engineer. No fill material shall be placed until the
area to be filled has been approved by the Engineer.

All excavated excess material to used later in fill locations shall be protected by the contractor so the moisture content
is maintained within the range that allows its reuse. If the contractor does not make the necessary efforts to protect
the fill, then the volume of the unprotected fill will be deducted from the final borrow quantity for payment.

On no account will the Contractor be allowed to construct a core through the fill and complete the fill area by side
dumping.

Fill material shall be deposited and spread in uncompacted layers not exceeding 500mm for the full width of the fill,
except that the Engineer may order this thickness reduced, if such thickness does not respond to compaction methods.

The thickness of each successive layer shall be maintained uniform for the full width of the fill.

All stones larger than 150mm in greatest dimension shall be removed from the material comprising the top 300mm of
the fill.

The moisture content of the material in the embankment shall be controlled at all stages of construction by ensuring
that the top surface of each layer of fill material is suitably compacted and sloped with a cross-fall not to exceed 5%
in order to shed surplus rain water.

Material shall be compacted to 95% Standard Proctor Density.

If the moisture content of the material is deficient, the Contractor shall add sufficient water to obtain the necessary
compaction. The water shall be placed in controlled amounts and added uniformly. The placing of water shall be
considered as included in the unit price bid for "Street Excavation™.

321.08 DISPOSAL OF SURPLUS MATERIAL

All surplus material to be legally disposed off the site and at a pit provided by the Contractor.

321.09 REMOVAL OF OBJECTS ABOVE GROUND LEVEL

Unless otherwise provided for by a separate pay item, the Contractor shall be deemed to have included in his bid price
for Street Excavation the removal and disposal of trees, shrubs, hedges, fences, signs, boulders, and other objects that
rise above the original ground level.

321.10 REMOVAL OF EXISTING ASPHALT AND CONCRETE WORKS

Unless otherwise provided for by a separate pay item, existing asphalt and concrete works which are to be removed
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shall be classified as "Street Excavation (USM)".

321.11 FILL ADJACENT TO STEEP SLOPES

Where new fill is to be placed adjacent to an existing steep slope or embankment, the Contractor shall, concurrent
with the placement of new fill, bench the existing slope as described herein to provide proper bonding of new work to
existing.

Each bench shall be 2 metres in width, and at the same height above original ground (or above the next bench below
it) as the thickness of the adjacent layer of new fill, such that the bench forms a 2 metres wide extension of the new
fill layer into the existing slope.

Material cut out of the existing slope shall be placed in the fill area and compacted.

321.12 MEASUREMENT FOR PAYMENT

The quantity to be measured shall be the number of cubic metres of material excavated, rounded to the nearest whole
number, and as shown on the cross-section sheets, between the original ground lines and the completed and accepted
embankment lines. On areas where clearing and grubbing is required, cross-sectioning for excavation quantities will
be done after clearing and before grubbing operations. A depth of grubbing of 150mm will be assumed and deducted
from the excavation quantities. Material placed or removed outside the lines of the Contract and beyond the toe of
slope or top of slope, for fill and cut sections respectively, shall not be included in the calculations for pay quantities.

The volume of fill shall be computed by the average end area method of computation.

During excavation operations whenever the character of material changes from one type to another, the Contractor
shall notify the Engineer in order that proper measurements or cross-sections shall be made. No allowance will be
made for material excavated before such measurements or cross-sections have been made.

In areas where rock excavation is required for street excavation, rock shall be cross sectioned after removal of
overburden; shattering to 300mm below road subgrade shall be paid for as excavation.

321.13 PAYMENT

Payment shall be made at the respective unit price bid for each cubic metre of material excavated. Payment for placing
and compacting materials into fill areas shall be considered included in the unit price bid for excavation.

Payment shall be full compensation for all labour, equipment, and material necessary to excavate, fill, compact, and
remove surplus material in accordance with this specification.
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ITEM 322

BORROW

322.01 SCOPE OF WORK

The Contractor shall supply and transport material suitable to the Engineer as may be required to bring the street or other
surfaces to the necessary sub-grade in excess of that obtained from street or other excavation on site. This item shall also
include Borrow required for Trench Excavation.

322.02 BORROW MATERIALS
Borrow material incorporated into the work shall be:

(@ Gravel Borrow - Gravel borrow shall consist of firm well graded granular materials as approved by the

Engineer. Approved materials shall not contain any organic soils, vegetation, frozen materials nor excessive amounts
of water.

(b) Rock Borrow - Rock borrow shall consist of well graded pieces of hard durable solid rock formations, as approved
by the Engineer. Approved materials shall not contain any organic soils, vegetation, frozen materials or stones larger
than 500mm in greatest dimension.

TABLE 1 - GRADATION REQUIREMENTS GRAVEL BORROW
Percent Passing by Dry Weight
Sieve
Sizes Gravel 100mm 150mm Rock
Borrow Minus Rock Minus Rock Borrow
500mm 100
150mm 100
101.6mm 100
90.6mm 100
63.0mm 80-100
31.5mm 60 - 90
16.0mm 43 -77
8.00mm 33-65
4.00mm 23-52
2.00mm 15-40
1.00mm 9-32
0.500mm 7-25
0.250mm 5-19
0.075mm 0-12
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The gradation shall not show marked fluctuations from opposite extremes of the limiting sizes, and the plotted
curve shall flow in a manner free from acute changes in directions.

Materials shall be considered unsuitable even though particle sizes are within the specified gradation limits if particle
shape or any other characteristic precludes satisfactory compaction.

(¢) Unshrinkable Fill - The materials for and the production of unshrinkable fill shall be according to the following:
1) Cement type Normal Portland GU Portland limestone GUL
2) Maximum 28-day cylinder compressive strength 0.7 MPa
3) Class of exposure N/A
4) Maximum nominal size of coarse aggregate 25 mm
5) Minimum slump at point of discharge 150 mm
6) Minimum cement content 25 kg/m3

Supplementary cementing materials, for example fly ash, silica fume and/or slag cement may be used to meet the
requirements of this specification.

The material shall flow into the excavation so that it fills the entire space without vibration and segregation. Care shall be
taken that no air is trapped beneath horizontal projections or in other locations in the excavation. Unshrinkable fill shall
not be placed in direct contact with plastic pipe. A layer of carefully compacted granular material shall be

placed to ensure a separation of 300 mm between the unshrinkable fill and the plastic pipes.

322.03 APPROVAL OF BORROW

At least seven (7) days prior to the commencement of placing the borrow materials, the Contractor shall notify the Engineer
of the location of his proposed source or sources of borrow material, so that the Engineer may inspect and , if necessary,
test the material and decide on its suitability. The Contractor shall supply material only from approved sites.

322.04 PLACEMENT OF BORROW

Placing of borrow material shall be in accordance with the section "Fill" as specified in Item 321 "Street Excavation" or
the section "Backfilling" as specified in Item 211 "Trench Excavation".

322.05 MEASUREMENT FOR PAYMENT

(@ The unit of measure for payment for Gravel Borrow shall be the cubic metre rounded to the nearest whole number.
The payment quantity shall be the volume in cubic metres of acceptable gravel borrow material placed to the required
lines, grades and cross-sections. The volume of gravel borrow shall be computed using the cross-sectional area
between the original ground position, or the position of material of other classifications (as determined by survey
cross-sections) and the required lines and grades. For embankment borrow the volume shall be computed using the
average end area method and for trench borrow the profile method, using theoretical measurements.

(b) The unit of measurement for payment for Rock Borrow shall be by:

(i) the tonne, rounded to the nearest whole number. The payment quantity shall be the weight in tonnes of
acceptable Rock Borrow material placed to the required lines, grades and cross-sections. The weight of rock
borrow shall be computed from weigh scale tickets as delivered to the site and signed by the City representative
upon the delivery of each load of material.

(i) the cubic metre, rounded to the nearest whole number. Measurement shall be made in the same manner as that
specified for Gravel Borrow.
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(c) During fill operations, when the character of material being placed changes, the Contractor shall notify the Engineer
in order that proper measurements or cross-sections may be made. No allowance will be made for borrow placed
before such measurements or cross-sections have been made, nor for material placed beyond the established pay
lines.

322.06 PAYMENT

Payment shall be on a unit price basis per cubic metre, or tonne, and shall be full compensation for all labour, equipment,
and materials necessary to excavate, transport, place, and compact borrow material as specified.

CITY OF ST. JOHN'S SPECIFICATIONS BOOK



JANUARY 2022 323-1
ITEM 323

GRAVEL FOR STREETS

323.01 SCOPE OF WORK

The Contractor shall supply and place on a prepared sub-grade Gravel for Streets Granular "A", Granular "B", Maintenance
Grade No. 1 and Quarter Minus Materials in accordance with this specification.

323.02 PHYSICAL AND GRADATION REQUIREMENTS

Gravel for streets shall be composed of clean, hard, un-coated particles and shall be free from organic matter, clay lumps
and deleterious materials such as shale, ochre and schists.

Materials shall be considered unsuitable even though particle sizes are within the specified gradation limits if particle
shape or any other characteristic precludes satisfactory compaction or fails to provide a street suitable for traffic.

Materials shall conform to the gradation requirements given in Table 1 and to the physical requirements given in Table 2.
The gradation shall not show marked fluctuations from opposite extremes of the limiting sizes, and the plotted curve shall
flow in a manner free from acute changes in direction.

Granular "A", Granular "B", Maintenance Grade No. 1 and Quarter Minus Materials shall be processed by crushing and,
when necessary to eliminate surplus fines passing the 4.76mm sieve, shall be screened and washed.

323.03 SAMPLING AND APPROVAL

Samples of material will require testing and approval before placement. A testing laboratory approved by the Engineer
must certify the material as being suitable before any gravel is placed on the street. This applies to all projects including
subdivisions being completed by developers. Samples may also be tested at the City’s Asphalt and Soils Laboratory.
Additional tests may be required during the work if deemed necessary by the Engineer.

No gravel other than that which conforms to this Specification will be acceptable and the Contractor shall satisfy himself
as to the availability of such materials before tendering.

323.04 PREPARATION OF SUB-GRADE

The Contractor shall prepare the road surface to the satisfaction of the Engineer before commencing placement of any
gravel for streets. Such work shall be carried out in accordance with Item 321"Street Excavation".

323.05 PLACING GRAVEL FOR STREETS

The Contractor shall place all granular base in such a manner as to prevent contamination by other materials and to prevent
segregation.

All gravel for streets shall be placed in uniform layers such that the thickness of the compacted layer does not exceed
150mm. This requirement may be waived if the Contractor can demonstrate to the satisfaction of the Engineer, a method
of placing and compacting thicker layers of material such that the specified density is uniformly attained.

The materials shall be sprayed with water when and as directed by the Engineer, either to aid compaction or reduce dust
nuisance or both. When water is added to aid compaction, it shall be applied immediately ahead of the compacting unit.

CITY OF ST. JOHN'S SPECIFICATIONS BOOK



323-2 JANUARY 2022

Each layer of gravel for streets shall be bladed, shaped and compacted as necessary to produce the required profile and
cross-section. The finished surface shall not deviate at any place on a 3m straight edge by more than 20mm for Granular
"B", and 10mm for Granular "A" and Maintenance Grade No. 1 and Quarter Minus Materials. The upper layer shall be
maintained to these tolerances and to the specified density until completion of the contract, or until the surface is paved.
This may require keeping the moisture content at the appropriate value during periods of dry weather in addition to
regrading and recompacting as frequently as may be deemed necessary by the Engineer.

Calcium chloride shall be applied uniformly by mechanical means when and as directed by the Engineer.

TABLE 1 GRADATION REQUIREMENTS
Percent Passing by Dry Weight
Sieve Sizes .
Granular "A" Granular "B" Maintenance Grade Quarter Minus
No. 1

38.1mm 100
25.4mm 60 - 90
19.0mm 100 100
15.9mm 45 - 80°
9.51mm 55-80 55-80
6.30mm 100
4.76mm 35-60 25-55 35-60 55-80
2.00mm 35-55
1.20mm 17-35 12-35 17-35
4.25mm 12-30
300mm 7-20 7-20 7-20
075mm 3-6 (Pit Source) 3-6 (Pit Source) 6-12 4-10

3-8 (Rock Source) 3-8 (Rock Source)

=

The percentage of material finer than the 0.075mm sieve shall be determined by ASTM C117-80.

2. Where Granular "A" and Granular "B" materials are produced from natural gravel deposits, a maximum of six percent
(6%) passing the 0.075mm sieve will be allowed.

3. Where forty percent (40%) or more of Other Material is blended to a rock source for the production of granular

materials it shall then be treated as a pit source.

323.06 COMPACTION

All gravel for streets shall be compacted to not less than 100% of the Standard Proctor Density (ASTM D698-78).

Compaction operations shall be carried out as closely as possible behind the placing and spreading operations. At the end
of each day, all material placed shall have been compacted to the specified density.

Each layer of material shall be graded and compacted as specified before the next layer is placed.

Where necessary to obtain the required compaction, the Contractor shall supply sufficient water by means of an approved
distributor.
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TABLE 11 PHYSICAL REQUIREMENTS

Physical ASTM Granular "A" Granular "B" Maintenance
Test Designation Grade No. 1

Los Angeles* C131-89 35 35 35
Abrasion C-535-89
(loss % Maximum)
Percent** D5821 50 50 50
Crushed (Minimum)
Plasticity D424-84 0 0 0
Index
Petrographic (CSA 23.2-M90) 150 150 150
Number (Maximum)
Micro - Deval Test for (CSA A23.2-23A) 30 30
Fine Aggregate
(% Maximum)
Micro-Deval Test for Coarse MTO LS.618 25 25

Aggregate (% Maximum)

323.07  MEASUREMENT FOR PAYMENT

Measurement for payment will only be made for those materials accepted for use under this specification.

For Granular “A” & “B”, the rate of the loss after 100 revolutions to the loss after 500 revolutions shall not exceed

The percent of crushed particles will be determined by examining the fraction on the 4.76mm sieve and dividing the
weight of the crushed particles by the total weight retained on the 4.76mm sieve. Pieces having one or more freshly
fractured faces will only be considered as crushed material. Pieces with only small chips removed will not be
considered as crushed.

Measurement for payment for Gravel for Streets shall be by the weight of material placed in the works as weighed on

scales.

The scales shall be provided by the contractor and shall conform with the requirements of Item 301 "Weighing Materials
in Trucks". Scale Checkers shall be supplied by the Engineer as necessary. Only loads certified by the City representatives
being placed in the works at the required locations shall be considered for payment.

The weight shall be computed in tonnes, rounded to one decimal place.

323.08 PAYMENT

Payment shall be on a unit price basis per tonne and shall be full compensation for all labour, equipment and material
necessary to supply and place material in accordance with this specification.
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ITEM 324
EXCAVATION OF DITCHES

324.01 SCOPE OF WORK

The Contractor shall construct new or reconstruct existing ditches to the lines and grades established on the drawings or

established by the Engineer in the field.

324.02 CLASSIFICATION

There shall be three classifications of excavation unless otherwise noted:

(@ Solid Rock (SR) which shall be solid beds or masses of igneous, sedimentary or metamorphic rock which, prior to
its removal was integral with its parent mass, and cannot normally be excavated without blasting or pneumatic
hammer, and boulders or rock fragments having individual volume in excess of 0.5 m3 determined from three (3)
mutually perpendicular dimensions.

(b) Other Material (OM) - which shall include all excavated material not classified as Solid Rock or Unsuitable Material.

(c) Unsuitable Material (USM) - shall be all excavated material other than Solid Rock which is unsuitable to be placed
in the subgrade.

324.03 CONSTRUCTION

The width and side slopes of all roadside ditches shall be made true to the required cross-sections and trimmed to the
satisfaction of the Engineer.

To reduce siltation resulting from roadside drainage, the Contractor shall, if possible, terminate roadside ditches a
minimum of 30 metres from any watercourse or water body or at a point designated by the Engineer. This will allow
roadside drainage water to filter through a vegetated area prior to entering a watercourse or water body.

Where the quantity of excavation exceeds that required to construct the sub-base as directed by the Engineer, the surplus
shall be used to widen the fills or otherwise disposed of.

All surplus material to be legally disposed of off the site and at a pit provided by the Contractor.

Fill material required to be compacted into ditch cross-sections shall be compacted to 95% standard proctor density.

324.04 MEASUREMENT FOR PAYMENT

The quantity to be measured shall be the number of cubic metres of material excavated, rounded to the nearest whole
number, and as shown on the cross-section sheets, between the original ground lines as cross-sectioned before construction,
clearing and/or after grubbing where applicable, and the completed and accepted ditch lines. Material placed or removed
outside the lines of the Contract and beyond the established ditch limits, for fill and cut sections respectively, shall not be
included in the calculations for pay quantities.

The volume of fill shall be computed by the average end area method of computation.
During excavation operations whenever the character of material changes from one type to another, the Contractor shall

notify the Engineer in order that proper measurements or cross-sections shall be made. No allowance will be made for
material
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excavated before such measurements or cross-sections have been made.

324.05 PAYMENT

Payment shall be made at the respective unit price bid for each cubic metre of material excavated. Payment for placing
and compacting materials into fill areas shall be considered included in the unit price bid for excavation.

Payment shall be full compensation for all labour, equipment and material necessary to excavate, fill, compact, and remove
surplus material in accordance with this specification.
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ITEM 325

SCARIFYING AND RESHAPING GRAVEL SURFACES

325.01 SCOPE OF WORK

This specification covers the requirements for the scarifying and reshaping of a road surface prior to the application
of Selected Granular Base Course or Asphaltic Pavement.

325.02 OPERATIONS

Where directed by the Engineer the Contractor shall scarify and reshape a road surface prior to the application of
Selected Granular Base Course or Asphaltic Pavement. The scarifying and reshaping shall be carried out within the
lengths designated by the Engineer and within the width to be covered by the proposed pavement plus 0.3 metre on
each side, or to such other width as the Engineer may designate.

Where the road surface consists of Selected Granular Base Course of a particular type, then the scarifying shall be to
the full depth of the base course of that type or to a depth of 300mm, whichever is less.

Where the subgrade consists of subgrade consisting of Other Material, then the scarifying shall be to a depth of not
less than 300mm.

Where the road surface consists of subgrade consisting of rock, then scarifying as such will not be required, and
scarifying and reshaping operations shall simply consist of just reshaping the road surface.

Unsuitable roadbed materials, as determined by the Engineer, which are encountered during the scarifying operation
shall be excavated to the lateral limits and depth directed by the Engineer and shall be disposed of as directed. Such
work shall be carried out in accordance with Item 321 "Street Excavation™.

No boulders greater than 150mm in diameter shall be left within 300mm of the top of subgrade composed of Other
Material. Such boulders over 150mm in diameter which cannot be removed by the scarifying operation shall be
removed by hand excavation, blasting or any other suitable method. All excavated boulders shall be removed from
the subgrade and ditches and then disposed of.

Excavations resulting from the removal of boulders or Unsuitable Material shall be backfilled with approved material
to the specified grades, in accordance with Item 321 "Street Excavation”.

Whenever the materials incorporated in the existing subgrade are insufficient to provide the required profile and cross-
section, the Contractor shall add additional approved material as directed by the Engineer. Such work to be carried
out in accordance with Item 321 "Street Excavation".

The maximum variation from the specified profile and cross-section of the compacted, scarified and reshaped road
surface shall be 30mm, except in those instances where paving is to take place directly on top of the scarified and
reshaped material, in which case the finished surface shall not deviate at any place on a 3m straight edge by more than
10mm.

Where due to traffic use, or for whatever other reason, the scarified and reshaped road surface no longer lies within
the required tolerance, then before placing the next materials, the Contractor shall scarify and reshape the affected
area again, at his own expense.

325.03 COMPACTION

Road materials disturbed by the scarifying and reshaping shall be compacted.
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Where subgrade is scarified and reshaped the disturbed materials shall be compacted to not less than 95% of the
maximum Standard Proctor Dry Density (ASTMDG698-78).

Where select granular base course is scarified and reshaped the disturbed materials shall be compacted to not less than
100% of the maximum Standard Proctor Dry Density.

325.04 MEASUREMENT FOR PAYMENT
.01 Measurement for Payment where subgrade and Select Granular Base Course are in the same contract.

Where subgrade was constructed under the same contract which also calls for the placing of selected granular base
course, then any required scarifying and reshaping of the subgrade prior to placing granular will not be measured for
payment and no payment for the scarifying and reshaping will be made.

Boulders removed from the top 300mm of Other Material fill subgrade will not be measured for payment. However,
boulders removed from the top 300mm of subgrade in Other Material cuts will be measured and paid for in accordance
with Item 321 "Street Excavation".

Additional fill material shall be measured and paid for in accordance with the provisions of Item 321 "Street
Excavation" or Item 322 "Borrow", as appropriate.

.02 Measurement for Payment where road surface was constructed under a previous contract.

Where subgrade was constructed, or some selected granular were placed under a previous contract, then such
scarifying and reshaping of the road surface as the Engineer requires shall be carried out and measured for payment.
This measurement for payment shall be of the horizontal area actually scarified and reshaped from within the limits
of length and width as designated by the Engineer, and will be measured in square metres, rounded to the nearest
whole number.

Boulders removed from the top 300mm of Other Material subgrade, on a job where subgrade was constructed on a
previous contract will be measured and paid for in accordance with Item 321 "Street Excavation". The measurement
for payment will be done in this case regardless of whether the boulders were from a cut or a fill.

The excavation of Unsuitable Material in the roadbed shall be measured and paid for in accordance with the provisions
of Item 321 "Street Excavation".

Additional fill material shall be measured and paid for in accordance with the provisions of Item 321 "Street
Excavation" or Item 322 "Borrow", as appropriate.
325.05 PAYMENT

Payment shall be on a unit price basis per square metre and shall be full compensation for all labour, equipment and
material necessary to complete the work as specified.
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326.01

SCOPE OF WORK

ITEM 326

SAND

This specification covers the requirements for the supply and delivery of sand.

326.02

PHYSICAL AND GRADATION REQUIREMENTS

326-1

Materials shall be natural or manufactured from natural aggregates and consist of sound and durable predominately angular
particles completely resistant to breakdown under traffic or freezing conditions.

Materials shall conform to CAN/CSA A82.56 be composed of clean, hard, uncoated, particles and shall be free from
organic matter, clay lumps, and deleterious materials such as shale, salts, ochre and schists.

Materials shall conform to the gradation requirements as given in Table 1. The gradation shall not show marked
fluctuations from opposite extremes of the limiting sizes and the plotted curve shall flow in a manner free from acute
changes in direction.

Materials shall be considered unsuitable even though particle sizes are within the specified gradation limits if particle
shape or any other characteristic does not lend itself well for the identified specific end use of the product. (Example;
material that is sharp will be unsuitable and cause many unnecessary injuries to persons playing softball.)

TABLE No. 1 GRADATION REQUIREMENTS
) Percent Passing by Dry Weight
glii\ég Winter Baseball Field Paving Stone | Washed Trench g\)\?;srr:]erg g?;éBr;'e)
Sand Sand Bedding Sand Sand Bedding Sand (Natural
Gravel)
9.51 mm 100 100 100 100 100
476 mm 90-100 90-93 95-100 100 90-100 40-0
2.34 mm 80-100 10-0
2.00 mm 65-67
1.18 mm 50-85 50-85 50-85
0.595 mm 25-60
0.425 mm 30-33
0.300 mm 10-30 10-30
0.297 mm 10-30
0.149 mm 2-10
0.075 mm 0-5 8-10 0-3 0 0-5 0
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326.03 SAMPLING AND INSPECTION

Materials shall be sampled and inspected by the City prior to stockpiling at the designated locations. This acceptance shall
not preclude further stockpile sampling, which may or may not lead to material rejection.

The quantity of these tests shall be determined by the Engineer. They shall be sufficient in number to provide an acceptable
product.

326.04 MEASUREMENT FOR PAYMENT
The measurement for payment will only be for those materials accepted for use under this specification.
.01 Volume Measurement for Payment

Where the contract unit price table states that Sand is to be stockpiled and the unit of measurement is stated in cubic metres,
then such stockpiles shall be cross sectioned and the volume computed in cubic metres rounded to the nearest whole
number.

The quantity to be measured shall be the number of cubic metres of stockpiled Sand as shown on the cross section sheets
between the graded base of the stockpile as cross sectioned before stockpiling begins and the cross sections made over the
completed stockpile. The volume of this stockpile being computed by the average end area method of computation or as
wedges or pyramids, as the case may be when terminating at grade points.

.02 Weight Measurement for Payment

Where the contract price table states that Sand is to be stockpiled and the unit of measurement is stated in tonnes, then the
material shall be weighed on scales.

The scales shall be provided by the Contractor and they shall conform with the requirements of Item 301 "Weighing
Materials in Trucks". Only loads certified by the City Road Checker as being placed in the works at the required locations
shall be included in measurement for payment.

The weight shall be computed in tonnes, rounded to one decimal place.

For quantities of Sand less than or equal to 10,000 tonnes, the City will measure the material in stockpile by cross
sectioning, calculating the number of cubic metres and converting the quantities to tonnes if the contractor so desires. A
standard conversion factor of 1.8 t/m3 will be applied for Sand measured in stockpile.

For quantities of Sand greater than 10,000 tonnes, the Contractor must provide weight scales.

326.05 PAYMENT

Payment at the contract price per cubic metre for Sand shall be full compensation for all labour, equipment-use, materials
and any other expenses to; provide a pit, obtain environmental approval, provide and transport pit samples to the City's
Asphalt and Soils Laboratory, clear, grub and strip the pit, process pit material to the required gradation and physical
requirements, transport and place the material in the stockpile, clean up the pit, pay any royalties for the material, and
provide such other restoration to the pit as may be required, together with the provision of scales if required.
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ITEM 330
CONCRETE CURB, GUTTER AND/OR

SIDEWALK WORKS

330.01 SCOPE OF WORK

The Contractor shall remove and replace existing and/or construct new concrete structures as directed by the Engineer. The

Contractor shall excavate as required, compact sub-base, place a crushed gravel base, supply, place, finish and cure

concrete work in accordance with these specifications and those contained in CSA A23.1, “Concrete Materials and

Methods of Concrete Construction”.

The Contractor shall form and pour paraplegic ramps, driveway lowbacks etc. into the concrete structure as required by

the Engineer.

330.02 DEFINITIONS

For the purpose of this specification the following terms shall have the following meaning:

() Remove and Replace - Work removed and reinstalled at the same place, grade and alignment.

(b) New - Work installed where no similar structure previously existed or where the new structure is installed at a
different grade and/or alignment.

330.03 EXCAVATION AND BORROW

The Contractor shall excavate or provide acceptable borrow material as required to provide a suitable sub-grade for

replacement structures, unless a suitable sub-grade remains undisturbed upon removal of existing structures. Such

excavation shall also provide sufficient working room for formwork, etc.

330.04 BASE

The Contractor shall supply and place material consisting of Granular "B" road gravel, as specified in the Item 323 “Gravel

for Streets” to bring the existing base up to grade or to construct a new consolidated base. The base shall be placed on a

uniform dense sub-grade. The sub-base shall be compacted to 95% Standard Proctor Density and the base shall be

compacted to 100% Standard Proctor Density. All soft, yielding or otherwise unsuitable material shall be removed and

replaced with suitable material. The base shall have a minimum thickness of 100mm or thicker if specified and shall be

true to the lines and grades set by the Engineer, and in accordance with the dimensions outlined in the standard drawings.

330.05 FORM AND DIMENSIONS

The form and dimensions of the concrete work shall conform to the contract drawings or the Standard Drawings.

330.06 FORMS

Forms shall be free from warp and of sufficient strength to keep from springing out of shape. All forms shall be approved
by the Engineer and shall comply with CSA A23.1 Section 6.

The forms shall be staked or otherwise held to the established lines and grades and upper edges shall conform to the grade
of the top-of-curb established by the Engineer.
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All forms shall be thoroughly wetted, oiled or coated with soap or whitewash before depositing any concrete against
them. AIll mortar and dirt shall be removed from the forms that have been previously used.

Face of curb forms shall be lowered 100mm at all lowbacks so that proper screeding and compaction can be carried out.

330.07 JOINTING
Control Joints

Transverse weakened - plane contraction joints shall be constructed at right angles to the curb line at a spacing of 1800mm
maximum for sidewalk and combined curb and sidewalk, and 6300mm maximum for curb and curb and gutter. The depth
of this joint shall be at least one quarter (1/4) of the depth of the curb section and shall continue through the combined
sidewalk section where applicable, to a depth of one quarter (1/4) the sidewalk thickness. If the joint is tooled, it shall
not include the depressed edges.

Expansion Joints

Full depth expansion joints shall be constructed at right angles to the curb line, at immovable structures and at points of
curvature for short radius curves. Filler material shall conform to the requirements of D-1751 and shall be furnished in a
single piece for the full width of the concrete structure. They shall be flush with the surface, cut-off and trimmed to the
satisfaction of the Engineer. Accepted products include Nomaflex, Reflex or approved equal.

Construction Joints

Construction joints shall be built at convenient stopping places in the placement of the concrete. They may be either
butt-type or expansion type joints and shall be full depth and width of the sidewalk section. They shall be built at the end
of each day's construction or, when there is a delay in the supply of concrete and cold joints might develop, especially
during hot weather.

Isolation Joints

Isolation joints shall be located adjacent to existing structures (poles, walls, hydrants, buildings, curb and gutter, etc.)
Isolation joints shall also be located before and after curve sections and at intersections. Filler material shall conform to
the requirements of D-1751. They shall be flush with the surface, cut-off and trimmed to the satisfaction of the Engineer.
Accepted products include Nomaflex, Reflex or approved equal.

330.08 CONCRETE

Concrete production, quality, delivery and placing as per Item 404 “Concrete Structures” unless otherwise stated.
Placement and Consolidation

Concrete may be placed by the “formed” or “slipform” method:

Formed Method - The concrete shall be placed in the forms without segregation and then it shall be tamped or
mechanically vibrated for thorough consolidation. When face forms are used, they shall be removed as soon as possible
to permit finishing. Front and back forms shall be removed without damage to the concrete after it has set.

Slipform Method - The slipform method will be permitted for curb and gutter, combined curb and sidewalk and sidewalk
construction, with the following maximum tolerances, 25mm in 3m for both horizontal and vertical alignment. Expansion
and contraction joints are to be saw cut.

Surface Finishing

As soon as the concrete has been placed and consolidated, it shall be struck off and screeded to the established grade. The
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surface shall be immediately floated with a magnesium or wood float to remove ridges and fill the voids remaining on the
surface following screening. The concrete shall not be worked when bleed water (or free water) is present on the surface.
The surface shall not be permanently worked or subsequently overworked to cause excessive fines and water to be forced
to the surface. Floating and edging of the surface shall be performed in such a manner that leaves a surface free of tool
marks, elevations and depressions. Final surface texture shall be given by using a coarse broom to produce regular
corrugation not over 3mm in depth. Concrete adjacent forms and formed joints shall be edged with a suitable edging tool
having a radius of 25mm.

In addition to the above, for street grades greater than 12%, a 150mm O.C. non skid ribbed surface shall be edged on the
sidewalk perpendicular to the curb.

Curing and Protection

Concrete shall be cured in accordance with the requirements of Section 404 "Concrete Structures". Proper curing will be
considered 15% of the associated unit price bid for concrete payment purposes.

Freshly deposited concrete shall be protected from premature drying and extremes of temperature and kept at a relatively
constant temperature for the period necessary to hydrate the cement and allow proper hardening of the concrete.

In cold weather the Contractor shall, at his own expense, and by approved means, ensure to the satisfaction of the Engineer
that all concrete is maintained at a temperature of not less than 10°C for 96 hours after placing.

The method and materials used to cure and protect the concrete shall be in accordance with the provisions of CSA A23.1
Section 7.

When membrane curing compounds are used on concrete which will probably receive application of de-icer chemicals
during the first winter of exposure, a minimum of thirty (30) days air drying following the curing period shall pass before
de-icer salts are applied.

Following the last finishing operation of the surface, two (2) spray coats, one at 90° to the other, of Sternson Ritecure
(white pigmented) ASTM C-309, Type Il or approved equivalent, shall be applied to the surface at the manufacturer's
recommended rate of coverage.

The Contractor shall by barricades, security, or other means, protect all curb gutter and/or sidewalk from harm by vehicular
traffic or pedestrians, until the Engineer authorizes the curb gutter and/or sidewalk open to vehicular traffic or pedestrians.

Time Limitations

No concrete work installed under this specification shall be placed after November 15 of each year or before May 1% of
the following year unless otherwise approved by the City.

330.09 REINFORCEMENT

The Contractor shall furnish and place steel reinforcement for concrete to conform to the Standard Drawings and shall do
all cutting, bending, fastening, and any special work necessary to hold the reinforcement in place and protect it from injury
and corrosion.

Steel reinforcing bars or rods to be embedded in concrete shall be deformed bars of 400MPa strength. They shall be free
from kinks or defects and from bends that cannot be readily and /fully straightened in the field. Bars shall conform to
CSA A23.1 Section 6. All bars shall be stored in a clean, dry place until incorporated in the work.

330.10 REINSTATEMENT

Reinstatement of existing asphalt concrete driving surface adjacent to the curb or gutter shall be made in accordance with
the Item 352 "Full Depth Asphalt Patch", except the cost shall be deemed to have been included by the Contractor in his
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bid prices for this work and no separate payment will be made for this patching.

Where the street is stripped of all asphalt for the purpose of street reconstruction no asphalt for street reinstatement will be
required.

Reinstatement of grass or asphalt surfaces behind the curb line shall be performed and paid for in accordance with the
applicable section of Item 511 “Topsoiling, Sodding and/or Hydroseeding” or Item 530 “Reinstatement” of this contract.

330.11 DAMAGED WORK

Where concrete curb, gutter and sidewalk works are damaged and are designated by the Engineer to be replaced, the repairs
shall be as follows:

(@) For Curb & Curb & Gutter - the length of the damaged section.

(b) For Sidewalk and Combined Curb and Sidewalk - the number of existing whole blocks having been damaged.

330.12 MEASUREMENT FOR PAYMENT

Work performed under this item shall be paid for in accordance with the following:

(@ Curb, Curb and Gutter, Combined Curb and Sidewalk and similar structures - the length of structure, in metres,
rounded to one decimal place, measured along the exposed curb face, with no deduction for gutter inlets, frames,
grates, etc.

(b) Sidewalk - the surface area of the structure in square metres, rounded to one decimal place, with no deduction for
manholes or other similar structures.

330.13 PAYMENT

The Contractor shall be paid at the respective unit price bid for each unit of work performed in accordance with this

specification. The unit prices shall constitute full compensation for all labour, equipment, and materials required to

complete the work in accordance with this Specification and the following:

(@ New Structures: The unit price shall include placing of granular bed and forming, placing and curing the concrete.

(b) Remove and Replace Structures: The unit price shall include excavating the existing structure, placing a granular
bed and forming, placing and curing the concrete.
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ITEM 331

UNIT PAVERS

331.01 SCOPE OF WORK

The Contractor shall remove and replace existing and/or construct new unit paving surfaces. The Contractor shall excavate
as required, compact sub-base, place a crushed gravel, filter fabric and sand base, supply and place unit pavers.

The Contractor shall form paraplegic ramps, driveway low backs etc., into the paver surface as required.

331.02 DEFINITIONS

For the purpose of this specification the following terms shall have the following meaning:

(@ Remove and Replace - Work removed and reinstated at the original grade and alignment.

(b) New - Work installed where no similar paver surface previously existed or when a new paver surface is to be installed
at a different grade and/or alignment.

331.03 EXCAVATION AND BORROW

The Contractor shall excavate or provide acceptable borrow material as required to provide a suitable sub-grade for

replacement surfaces, unless a suitable sub-grade remains undisturbed upon removal of existing paver surfaces. Such

excavation shall also provide sufficient working room for formwork, etc.

331.04 BASE

The Contractor shall supply and place material consisting of Class "A" road gravel, as specified in the Item_323 "Gravel

for Streets" to bring the existing base up to grade or to construct a new consolidated base. The base shall be placed on a

uniform dense sub-grade. The sub-base shall be compacted to 95% Standard Proctor Density and the base shall be

compacted to 100% Standard Proctor Density. All soft, yielding or otherwise unsuitable material shall be removed and

replaced with suitable material. The base shall have a minimum thickness of 100mm or thicker if called for on the contract

drawings and shall be true to the lines and grades set by the Engineer, and in accordance with the dimensions outlined in

the drawings.

331.05 FILTER FABRIC AND SAND

Filter fabric shall conform to Terrafix 270R as manufactured by Terrafix Geosynthetics Inc. or approved equal and be
placed at the interface between the Class “A” road gravel and the sand.

Sand shall conform to Paving Stone bedding Sand as detailed in Item 326 “Sand”.

331.06 UNIT PAVERS
Unit pavers can be precast concrete pavers, brick, flagstone (natural slate) or other units defined in the specifications.

Precast Concrete Pavers: shall conform to CSA3-A321.2 and be in shapes, sizes and colours specified. If not specified,
the unit shall be the Holland type having dimensions of 205mm X 215mm X 50mm for sidewalks and 105mm X 215mm

CITY OF ST. JOHN'S SPECIFICATIONS BOOK



331-2 JANUARY 2022
X 60mm for streets. The colour shall be 70% red and 30% brown. Pattern shall be "double basket".

Flagstone (natural slate): shall be shaped to fit design details, rectangular and 25mm thick.

New Work

For each project the unit pavers shall be supplied from one manufacturing source to ensure uniform texture and colour.
Damaged or soiled unit pavers shall not be used in the work.

Unit pavers stored on the site shall be stored off the ground on wood pallets or platforms.

Remove & Replace Work

Where unit pavers have been removed to facilitate repairs or construction of curbs and sidewalks or other reasons, the
Contractor shall reinstate same with existing materials and where necessary, supply new material of similar shape and
colour to match existing.

331.07 INSTALLATION

Place bedding sand to the specified depth, approximately 25mm. Sand shall be levelled and lightly compacted.

Paving units shall be laid in the pattern specified, by hand, on top of the uncompacted sand. Partial units used for detailing
shall be neatly cut to the desired shape and placed on the uncompacted sand bed.

Vibrate the pavers, using a plate vibrator, into the uncompacted bedding to seat the units. After seating of pavers is
complete, sand shall be broadcast on the surface and swept into the joints.

Vibrate sand into place between the pavers, then sweep off the excess sand.

Surface of finished pavement shall be free from depressions exceeding 3mm as measured with a 3-metre straight edge.

331.08 MEASUREMENT FOR PAYMENT

The quantity to be measured shall be the area of unit pavers measured to one (1) decimal place in square metres.

331.09 PAYMENT

The Contractor shall be paid at the respective unit price bid for each unit of work performed in accordance with this
specification. The unit price bid shall constitute full compensation for all labour, equipment, and materials required to
complete the work in accordance with this specification.

Payment for new work shall include the supply and installation of unit pavers, sand and Class "A" bedding.

Payment for removal and replacement work shall include the salvaging and re-use of existing precast concrete pavers,
supply and installation of additional new precast concrete pavers, sand and Class "A" bedding.

Excavation for unit pavers shall be paid for under Item 321 "Street Excavation™.
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ITEM 341

RECONSTRUCT AND ADJUST UTILITIES TO GRADE AND ALIGNMENT

341.01 SCOPE OF WORK

The Contractor shall adjust to finished grade, manholes, catch basins, valve boxes and curb cases and others specified in
the bid form. The work may also include the replacement of certain structures or portions there of and reinstatement of
disturbed areas.

341.02 FORM AND DIMENSION

The form and dimension shall be in accordance with the standard drawings or as detailed by the Engineer.

341.03 CONCRETE

Concrete shall conform to "Concrete" as detailed in Item 223 "Manholes, Catch Basins, Ditch Inlets, Headwalls &
Chambers".

341.04 FORMWORK

Formwork shall conform to "Formwork™ as detailed in the Item 223 "Manholes, Catch Basins, Ditch Inlets, Headwalls &
Chambers".

341.05 REINFORCEMENT

Reinforcement shall conform to "Reinforcement” as detailed in the Item 223 "Manholes, Catch Basins, Ditch Inlets,
Headwalls & Chambers".

341.06 BONDING AGENT

Bonding agent shall be Sternson ST-432 or approved equal and shall be applied at joints between old and new concrete in
compliance with the manufacturer’s instructions.

341.07 UTILITY CASTINGS

Utility castings shall be those shown in the contract or standard drawings and from manufacturers approved by the City.
Adjustable manhole frames and covers shall consist of a resilient seat ductile iron upper section with a conical cast iron
guide frame. Approved products are Model MC401010193 as manufactured by EJ and Model C-51MSR as manufactured
by Bibby-Ste-Croix or approved equal. The diameter of the cover shall be 624 mm as per Dwg. 10-223-13A. The
Adjustable manhole upper section shall conform to ASTM A536 for ductile iron. The Adjustable guide frame and cover
shall conform to ASTM A48 Class 30 for cast iron.

341.08 PROCEDURE

Cutting of Asphalt and Concrete

Where utilities are in areas where the existing asphalt and concrete is to remain, the Contractor shall remove asphalt or
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concrete in square or rectangular areas for a minimum distance of 900mm from the edge of the structure. Cut edges
shall be straight, smooth, and vertical to provide for proper bonding of replacement material.

Adjusting manholes (adjustable manholes)
The Contractor shall:

a) remove sufficient concrete to remove existing frame and cover plus remove any unsound concrete
and reinforcement, that may exist as to leave only sound concrete and reinforcement in the manhole.
Removal of existing asphalt, concrete and/or backfill material shall provide adequate space for the
installation or adjustment of the manhole frame and cover.

b) clean and prepare existing concrete deck for manhole installation.

c) measure the distance from the finished asphalt surface to the top of the existing concrete deck to
select the proper guide frame height, as per the guidelines listed below:

i) 400mm or greater clearance from finished asphalt surface to concrete deck = 100mm concrete
adjustment ring or greater with 200mm conical Guide Frame used with adjustable frame &
cover.

ii)  275mm to 375mm clearance from finished asphalt surface to concrete deck = 200mm conical
Guide Frame used with adjustable frame & cover.

iii)  225mm to 275mm clearance from finished asphalt surface to concrete deck = 150mm straight
Guide Frame used with adjustable frame & cover.

iv)  Less than 225mm clearance from finished asphalt surface to concrete deck = 100mm straight
Guide Frame used with adjustable frame & cover.

d) install adjustable manhole guide frame with EZ-STIK butyl rubber rope, as manufactured by Press —
Seal Gasket Corporation or approved equal, between guide frame and concrete and/or concrete grade
rings.
Adjustment Rings
In locations where the existing support structure is determined by the City or Engineer to be in excellent condition,
Contractor shall be permitted to use adjustment rings to accomplish final grade. These rings shall have an outside
diameter of 1054mm to match the bottom diameter of the Guide Frame.

PVC grade rings may be substituted for concrete grade rings. If multiple rings are required, a sealant recommended by
the manufacturer of the grade rings shall be applied between each ring.

Adjusting manholes, catch basins and constructing catch basin chutes (cast-in-place concrete)
The Contractor shall:

(@ remove sufficient concrete to remove frame and cover plus remove any unsound concrete and reinforcement, that
may exist to leave only sound concrete and reinforcement in the manhole or catch basin, and

(b) supply, erect, apply and/or place formwork, bonding agent and concrete such that the casting is re-bedded to the
proper grade in the manner shown in the standard drawings. After sufficient curing time, strip and remove all
formwork from the structure.

Backfilling
The Contractor shall backfill the excavation and compact (in lifts not exceeding 150mm) to 100% Standard Proctor

Density above sub-grade and 95% Standard Proctor Density below sub-grade. Backfill material shall consist of Class
“A” gravel.
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Adjusting valve boxes and curb cases

The Contractor shall adjust valve boxes, curb cases and similar direct bury structures to proper grade in accordance with
the manner intended for the structure by screw or slide adjustment or replacement of components or complete replacement.
341.09 REINSTATEMENT

New and reconstructed streets

In new and reconstructed streets, reinstatement shall conform to the requirements specified in the contract for the particular
location and shall be paid for separately from this item.

Resurfacing streets

In existing streets where utilities are required to be adjusted for purposes of resurfacing the Contractor shall reinstate each
asphalt cut with 300mm of Class "A" road gravel and 50mm of asphalt prior to resurfacing. This work shall be done in
accordance with Item 352 "Full Depth Asphalt Patching”. Payment for reinstatement shall be considered included in the
price bid for this item.

Existing Streets not to be resurfaced

For existing streets where utilities are required to be adjusted but the street is not to be resurfaced, the Contractor shall
reinstate each asphalt cut to meet the existing conditions or a minimum thickness of 80mm. This work shall be done in
accordance with item 352 Full Depth Asphalt Patch and Dwg. 10-352-01 (Asphalt Damage Repairs). The asphalt shall be
compacted using a vibratory style compaction roller with a drum width no less than 1000mm. Payment for reinstatement
shall be considered included in the price bid for this item.

Curbs and behind curbs

Where utilities must be adjusted in the curb or behind the curb, reinstatement shall conform to requirements specified in
the contract for the location and shall be paid for separately from this item.

341.10 REPLACEMENT OF CASTINGS

The Contractor shall carefully preserve and re-use existing castings if specified. However, if the casting is damaged or
unsuitable for re-use a new casting shall be used. If the castings unsuitability was a result of the Contractors actions, the
replacement casting shall be supplied at the contractor’s expense. If the castings unsuitability was not caused by the
contractor, then the supply of a new casting shall be paid for separately under this item.

341.11 CLEANING AND STRIPPING OF MANHOLES AND CATCH BASINS

When adjusting manholes and catch basins by means of breaking out the frame and cover and resetting it in concrete, the
contractor shall remove old formwork as an incidental to the contract. Where no adjustment is made, or adjustment is by
means of riser rings, cleaning and stripping of manholes shall be paid for on a force account basis unless a specific pay

item is provided.

Cleaning of manholes and catch basins may be performed by hand or vacuum truck.

341.12 MEASUREMENT FOR PAYMENT
The quantity to be measured shall be as follows:

(@ Adjusting manholes or catch basins: For each existing or new manhole (adjustable or regular) or catch basin raised
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or lowered and concrete and reinforcement removed and/or replaced for a depth of 300mm from the casting's bottom.
(b) Reconstruction
For each m3, rounded to one decimal place of concrete,

(i)  removed and/or replaced beyond that paid for in (a), and

(i)  supplied and formed into a catch basin chute. Volume shall be determined by theoretical measurements of
length width and height.

(c) Reinforcing Steel: For each metre of reinforcing steel supplied and installed in each diameter size.

(d) Adjustment Rings: For each adjustment ring installed. Shall include supply and installation of adjustment ring
including EZ-Stik gasket or sealant.

(e) Valve Box
(i)  Adjustonly: For each valve box adjusted to grade.

(i)  Replace top section and adjust: For each new valve box top section supplied and installed to grade and old
valve box section removed.

(ili) Replace complete and adjust: For each new valve box supplied and installed to grade and old valve box
removed.

() Case
(i)  Adjust only: For each curb case adjusted to grade.
(i) Adjust with new set cap: For each curb case adjusted to grade requiring a new cap.

(i)  Extend and adjust: For each curb case cut and extension supplied and installed, and curb case adjusted to
grade.

(ili)  Extend and adjust with new set cap: For each curb case cut and extension supplied and installed, and curb
case adjusted to grade requiring a new cap.

(iv)

(iii)  Replace complete and adjust: For each new curb case supplied and installed to grade and old curb case
removed.

(g) Supply manhole or catch basin castings: For each new manhole or catch basin frame and cover supplied.

(h) Cleaning and stripping of manholes and catch basins: For each manhole or catch basin stripped of existing internal
formwork or each unit cleaned.

341.13 PAYMENT

The Contractor shall be paid at the respective unit price bid for each unit of work performed in accordance with this

specification. The unit price bid shall constitute full compensation for all labour, equipment, and materials necessary to
complete the work as specified.
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ITEM 351

HOT MIX ASPHALTIC CONCRETE

351.01 SCOPE OF WORK

This specification covers the City's requirement for the production, placing and compaction of hot mix, hot laid asphaltic
base course and asphaltic surface course asphaltic concrete for pavement construction. Also covered are the requirements
for Asphaltic levelling course to fill pavement depressions.

The base, surface and levelling course asphaltic concrete pavement shall consist of asphaltic cement, coarse and fine
mineral aggregate, blending sand, plus mineral filler if required, combined as hereinafter specified, placed, and compacted
on a prepared base in conformity with the lines, grades, dimensions and cross sections, as staked by the Engineer.

The paving of bridge decks and approach slabs shall be in accordance with Section 422 "Asphaltic Paving of Bridge
Decks".

351.02 MATERIALS
Asphalt Cement

Unless otherwise specified, the asphalt cement (binder) shall conform to the latest edition of AASHTO M320 entitled
Standard Specification for Performance Graded Asphalt Binder. The Performance Grade (PG) of asphalt binder shall be
PG 58-28 and shall conform to the requirements of Table 1 in the AASHTO Specification. Other PG Binders may be
specified in individual contracts when warranted. Irrespective of the PG binder specified the ash content of any binder
must be less than 0.50% following AASHTO T111.

All PG asphalt binders will be subject to testing for acceptance prior to and during use.

Prior to the start of and throughout pavement production current copies of certification of all project asphalt binders shall
be provided to the City. Safety Data Sheets for the Asphalt cement and any chemical additives must also be submitted.

Any asphalt binder other than the asphalt binder specified must be removed from the Contractor’s tanks to prevent
contamination. Binders meeting the performance specifications but obtained from different sources cannot be stored in
the same tank unless approved by the asphalt suppliers.

Performance Graded Asphalt Binder (PGAB) Sampling

The Contractor shall collect samples of asphalt cement as required by the Engineer. At least one sample shall be collected
per project and per additional 5000 T of hot mix asphalt produced. The Engineer may opt to request one random sample
per day. Samples shall be taken from the Contractor’s storage tank in accordance with ASTMD140 Standard Practice for
Sampling Bituminous Materials. The sample size shall be at least two litres placed in one litre containers. The sample
shall be appropriately identified including the time and date of samples, grade and type of binder, supplier, refinery and
the name and proportions of any additives added.

It shall be the City’s responsibility to submit PGAB samples for quality assurance testing.

Anti-Stripping Additive

An anti-stripping additive will be required for all Hot Mix Asphaltic Concrete.  Liquid anti-stripping additives and/or
hydrated lime (Ca(OH),) can be utilized as an anti-strip additive.

Contractors may choose to use an approved liquid anti-stripping additive in order to meet the AASHTO T283 requirements
below. The liquid anti-stripping additive application rate added to the hot mix asphaltic concrete shall be the greater of
0.5% of additive by weight of asphalt cement, or the recommended percentage as determined from Lottman test results.
Approved liquid anti-stripping additives include the products AD-here LOF 65-00 (ARR-MAZ Custom Chemicals), AD-
here 77-00 (ARR-MAZ Custom Chemicals), Evotherm M1 (Meadwestvaco Corp.), Evotherm P25 (Meadwestvaco Corp.),
Redicote C-3082 (Akzo Nobel Chemicals), Rediset LQ-1102C (Akzo Nobel Chemicals), and Warmgrip N1 (ARR-MAZ
Custom Chemicals). All other products must be approved by the City’s Engineering Department.
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Modified Lottman tests in accordance with AASHTO T 283 Resistance of Compacted Hot Mix Asphalt (HMA) to
Moisture-Induced Damage shall be completed within the mix design procedure, to determine the required amount of anti-
stripping additive. An additional rate of liquid anti-stripping additive and/or an alternate anti-stripping additive will be
required if one of the following conditions occurs as determined by AASHTO T 283:

o  The tensile strength ratio of the hot mix asphalt concrete is less than 0.80

o There is visual evidence of stripping. Acceptable specimens shall have a visual stripping rating of 1.0 or
lower based on a scale from 0 to 10 (with 0 being no visual stripping and 10 being fully stripped).

o  Theresults of the mix utilizing neat hot mix asphalt concrete (or with no anti-stripping additive) significantly
exceed the performance of the mix with the anti-stripping additive.

Suppliers of the asphalt cement and liquid anti-stripping additives shall provide in writing all mixing requirements and
proof of product compatibility. The treated asphalt PG binders must meet the relevant performance grade specifications.
Some of the additives noted above at various dosage rates are understood to lower the required mixing and compaction
temperature of the asphalt mixture. All information in this regard shall be provided 10 days prior to mix design. This
information shall also be made available for proper production, laydown and field testing.

Contractors must inform the Engineer and advise workers of the proper procedures, use of protective clothing and
equipment when handling anti-stripping additives. Hot mix asphaltic concrete with liquid anti-strip additives is known to
produce strong odors. Contractors must ensure the mix materials are used under proper environmental conditions to
guarantee the safety and comfort of construction personnel and the public.

In addition to AASHTO T 283 requirements, the asphalt hot mix containing liquid anti-stripping additive shall pass a
boiling water test in accordance with ASTM D3625 Standard Practice for the Effect of Water on Bituminous-Coated
Aggregate Using Boiling Water within the mix design procedure. The pass criterion for ASTM D 3625 is 95% or greater
retained bitumen coating of aggregate.

An additional rate of liquid anti-strip and/or an alternate anti-stripping additive will also be required if the aggregate is
known to be prone to stripping from past performance and the minimum application rate was insufficient.

Modified Lottman Tests (AASHTO T 283) and Boiling Water Tests (ASTM D3625) shall also be conducted on field
produced samples of hot mix. All field produced samples shall also pass the requirements above.

Hydrated lime (Ca(OH)2) can also be utilized as an anti-strip additive. Where hydrated lime is used as an anti-strip additive
the dosage requirement shall be the greater of one half (1/2) percent by mass of total dry aggregate, or the recommended
percentage as determined from Lottman and Boiling Water test results.

Where hydrated lime is utilized, the hydrated lime shall be added to all aggregates by either of the following methods:

€)] Hydrated lime slurry shall be homogeneously mixed with the aggregate in a pug-mill or tumble mixer
prior to entering the asphalt plant (the hydrated lime slurry shall be produced at the approximate rate of
1 part lime to 3-4 parts water).

(b) Dry hydrated lime shall be homogeneously mixed with wetted aggregate in a pug-mill or tumble mixer
prior to entering the asphalt plant. The wetted aggregate shall have a minimum moisture content of 2%
by weight for coarse aggregate and 3% by weight for fine aggregate.

Hydrated lime shall be mixed with the aggregate al least 4 hours prior to entering the asphalt plant. Aggregate treated with
hydrated lime shall be used within the same construction season. Treatment shall include both coarse and fine aggregate
components of the asphalt aggregate.

Where hydrated lime is to be utilized, the Contractor shall provide the City with complete information on how the Hydrated
lime to be used in the treatment of aggregates. Hot mix produced containing hydrated lime, shall conform to all
requirements of the contract before acceptance. The design amount of hydrated lime will be added as a percentage of the
total dry aggregate weight.

The cost of all anti-stripping additives (including hydrated lime) will be borne by the Contractor no separate or additional
payment will be made.

If an anti-stripping additive or additional/alternative anti-stripping additives are required, a further 10 working days will
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be required after the Contractor has advised the City of its new anti-strip proposal and all materials have been received by

the Engineering Division. The Contractor and his supplier shall provide sample materials, any technical information and
manufacturer’s recommended application rates.

Coarse Aggregate
Coarse Aggregate shall consist of hard, durable crushed stone or crushed gravel particles, reasonably uniform in quality
and free from soft or disintegrated pieces. The portion of material retained on the 4.75 mm sieve shall be known as coarse

aggregate. The coarse aggregate stockpile shall contain no more than 20% passing the 4.75 mm screen.

Coarse Aggregates shall be washed if necessary, to have clean surfaces free from coatings of foreign matter. Coarse
Aggregates shall conform to the physical requirements shown in Table 1.

Irrespective of compliance with the physical requirements of Tables 1, any coarse aggregate may be accepted or rejected
on the basis of past field performance at the discretion of the City.

TABLE 1

Physical Requirements for Coarse Aggregates

Notes:

TEST METHOD TEST NO. ALL COURSES
Los Angles Abrasion - % Maximum (A) ASTM C131 35
Absorption - % Maximum ASTM C127 2
Magnesium Sulfate — Soundness — 5 cycles - % ASTM C88 12
Maximum
Petrographic Number — Maximum CSA A23.2 - 15A 135
Freeze - Thaw Test - 5 cycles- % Maximum CSA A23.2 - 24A 10
Crushed Particles - % Maximum (B) ASTM D5821 90
Flat & Elongated Particles - % Maximum (C) MTO LS608 10
Loss by Washing - % Maximum Passing (D) ASTM C117 1.75
Micro Deval (% Max.) ASTM 6928 20
Clay Lumps (% Max.) CSA A23.2-3A
Low Density Particles (% Max.) CSA A23.2 -4A
Friable or Slatey Siltstone (% Max.) CSA A23.2 - 15A

(@) The ratio of the loss after 100 revolutions to the loss after 500 revolutions shall not exceed 0.265.

(b) Pieces having two (2) or more freshly fractured faces only will be considered as crushed material. Pieces with only
small chips removed will not be considered as crushed.

(c) Flatand elongated pieces are those whose greatest dimension exceeds four (4) times their least dimension.

(d) When only quarried rock is used as a source of coarse aggregate, a maximum of two percent (2%) passing the

75um sieve shall be permitted.

Fine Aggregate (Crushed Fines)
The portion of the material passing the 4.75mm sieve shall be known as fine aggregate.
Fine aggregate shall conform to the physical requirements shown in Table 2.

In any fine aggregate, not more than twenty percent (20 %) of the material passing the 75um sieve shall be finer than 2um
in size.
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Fine aggregate shall consist of clean, tough, rough-surfaced grains, free from clay, loam and other foreign matter. The
fine aggregate stockpile shall contain no more than 20% retained on the 4.75 mm screen.

The maximum allowable percentage of non-crushed fine aggregate in the total combined aggregate shall be 20% inclusive
of all-natural occurring fines and blending sands.

For all base course mixes the fine aggregates maximum percentage passing the 75 um sieve is limited to 8% prior to mix
production at the asphalt plant. For all surface and levelling course mixes the fine aggregates maximum percentage passing
the 75 pum sieve is limited to 8 % prior to mix production at the asphalt plant.

Irrespective of compliance with the physical requirements of Table 2 any fine aggregate may be accepted or rejected based
on past field performance at the discretion of the City.

Natural Fines and Imported Blend Sand

Blending sand shall consist of clean, tough, rough surfaced grains, free from clay, loam, or any other foreign matter.
Blending sand is considered as a fine aggregate and thus must meet the requirements of Table 2. Blending sand may be
either a naturally occurring screened sand or a manufactured sand added to the mix for the purposes of enhancing mix
properties.

The gradation of the blending sand shall be such that when used in the asphalt mix, the resulting mix shall meet the
requirements of Tables 2 and 3 of this section. In any case, the blending sand shall have 100% (by dry weight) passing of
the 9.5 mm sieve and at least 80% (by dry weight) passing the 4.75mm sieve. The combined total of blending sand and
naturally occurring find aggregate shall not exceed 20% (by dry weight) of the total combined dry aggregate.

Mineral Filler

Mineral Filler shall meet the requirements of ASTM D242 Standard Specification for Mineral Filler for Bituminous Paving
Mixtures. Where filler is required, it shall be supplied by the contractor:

Passing 600pum Sieve 97% - 100%
Passing 75um Sieve - not less than 70% - 100%
TABLE 2

Physical Requirements for Fine Aggregates

Test Method Test No. All Courses
Micro-Deval Test for Fine Aggregate % Maximum (See note 1) CSA A23.2-23A 20
Plasticity Index ASTM D4318 0
Sand Equivalent (minimum)* ASTM D2419 50
Fine Aggregate Angularity (% min)** ASTM 1252 45

*  Sand Equivalent testing to be conducted on each individual fine aggregate component. When combined in
accordance with the Marshall Mix design the minimum value SE shall be 50.

**  FAA tests shall be conducted on a representative sample of the total find aggregate inclusive of all fine aggregate
materials as indicated in the mix design including blending sand. The test will be conducted in accordance with
Standard Graded Sample Method A.

Note 1 If equipment for Test Method CSA A23.2-23A is not available, the magnesium sulfate soundness test, as
detailed in ASTM C88, is acceptable, providing the limit does not exceed 15% for Surface, Base or Leveling
courses.
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Recycled Asphalt Pavement (RAP)

If the Contractor wishes, the Contractor will be permitted to use Recycled Asphalt Pavement (RAP) in leveling or base
course asphalt. The amount of RAP in the pavement mixture will be limited to 20% and subject to the following conditions:

Preparation and submission of a Marshall Asphalt Design Mix Formula (including all supporting documentation) for the
asphalt mixture containing RAP, for the City’s approval, is the responsibility of the Contractor. The Contractor shall use
professional engineering services and a qualified testing laboratory to assess the aggregate materials, asphalt binders,
blending sands, mineral filters, anti-stripping agents and asphalt cement rejuvenation agents proposed for use and to carry
out the design of the asphalt concrete mix. No compensation will be provided to the Contractor, to produce the asphalt
design mix formula for the asphalt mixture containing RAP.

The asphalt mixture containing RAP shall be designed in accordance with the Ontario Ministry of Transportation, Design
Procedure for Recycled Hot Mix Asphalt, latest edition, except that all test methods referred to shall be replaced with the
appropriate ASTM Standards. Copies of this document are available from the City’s Engineering Department.

RAP percentages may require the use of asphalt cement rejuvenation agents to ensure the overall asphalt cement
characteristics meet the specified Performance Grade. Testing to confirm the rheological characteristics of the combined
Performance Graded Asphalt Cement and the RAP asphalt cement shall be supplied as part of the Marshall Mix Design.
In all cases the Performance Grade of the asphalt cement shall meet the project specifications.

RAP shall be comprised of asphalt millings and be free of uncoated particles. The use of non-milled reclaimed asphalt
pavement is subject to the approval of the City of St. John’s.

The quality of the aggregate in the RAP and the quality of the final pavement mixture shall meet all requirements set forth
in this specification.

Where RAP is included in base or leveling course mixes that following process will be followed:
- RAP shall be fractionated into a minimum of three separate sizes.
- The gradation of the individual fractionated RAP shall be:

. 9.5mm and above
. 4,75mm to 9.5mm
. minus 4.75mm

- The asphalt plant must be equipped with a metering system that allows the fractionated RAP to be added in a
controlled manner acceptable to the City.

The Contractor shall provide the City with a minimum 30 day notice of his intention to use RAP. The City reserves the
right to accept or reject any particular source of RAP, irrespective of its quality.

351.03 COMPOSITION OF MIXTURE
General Requirements for Asphalt Pavement Mixture

All aggregate stockpiles are to be tested by an independent third party materials testing laboratory and the results are to be
submitted to the City for record and field verification purposes.

Designation of Mixture

The composition of the asphalt pavement mixture shall be the responsibility of the contractor, subject to review and
acceptance by the owner. The mix designs shall be conducted within the current work season and be reflective of existing
stockpiled materials. New mix designs shall be conducted representative of each “major quarry blast”. The mixture shall
consist of uniformly graded fine and coarse aggregate mixed with asphalt cement as specified. The pavement mixture
shall be designed using the Marshall Method of Mix Design as specified by the Asphalt Institute Manual Series No. 4,
Item 4.3, Asphalt Hot Mix Design Methods. A Marshall Mix design shall be completed complementary to the processing
of coarse or fine aggregates or with changes in the asphalt cement. The Marshall mix designs shall be submitted to the
owner for review a minimum of ten (10) working days prior to the start of paving operations. Unless otherwise specified,
the aggregates shall be combined in such proportions to produce a mixture conforming to the grading and asphalt content
requirements of Table 3.

CITY OF ST. JOHN'S SPECIFICATIONS BOOK



351-6 JANUARY 2022

TABLE 3
ASPHALT AGGREGATE MIXTURES
Sieve Size (mm) Percent Passing by Dry Weight
Base Course Surface Course Leveling Course

22.0mm 100 100 100

19.0mm 100 100 100
12.5 mm 80-100 93-100 93-100
9.5mm 65-95 75-95 75-95
4.75 mm 35-75 55-75 55-75
2.00mm 20-55 35-55 35-55
425um 10-25 16-25 16-25

150pm 5-12 5-12 5-12

75um (note 1) 2-7 2-7 2-7
Asphalt Cement (% by 5.0-7.0 5.0-7.0 5.0-7.0

weight of total mixture)

Note 1: The dust/effective asphalt ratio of all mixes shall be between 0.6 and 1.2. Dust is defined as
material passing the 75um sieve

After notification of acceptance of the Marshall Mix Design the contractor shall produce a ‘Plant Batched Trial Samples’
of any asphalt pavement types proposed for the project. The Trial Samples’ shall be blended in accordance with the
aggregate and asphalt cement proportions described in the approved ‘Marshall Mix Design’ report. Trial samples shall
be tested to determine the volumetric and physical properties of the pavement mixture as identified in Table 4.
Dependent upon the resultant Marshall mix properties the composition of the pavement mixture may require
adjustments. In this occurrence a second “Trial Mix’ shall be conducted to confirm the properties of the adjusted
pavement mixture. Upon review and acceptance of the ‘Trial Mix’ properties by the owner the approved pavement
mixture shall be known as the ‘Job Mix Formula’ and utilized throughout the project. Aggregate and asphalt cement
components of the approved ‘Job Mix Formula (JMF)’ shall be regulated as follows:

Aggregate passing 19.0mm sieve +5%
Aggregate passing 12.5mm sieve +5%
Aggregate passing 9.5mm sieve + 5%
Aggregate passing 4.75mm sieve +5%
Aggregate passing 2.0mm sieve +4%
Aggregate passing 425um sieve +3%
Aggregate passing 150um sieve +2%
Aggregate passing 75um sieve +1%
Asphalt Cement content +0.25%

In all cases the asphalt/aggregate combination may be adjusted at the owner’s discretion.
Physical and volumetric properties of all asphalt pavements shall meet the specifications provided in Table 4.
Physical Requirements for Mixture

The aggregates and the asphalt cement shall be mixed in such proportions as to satisfy the criteria contained in Table 4.
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These criteria are based on the Standard Marshall Test Procedures and using a compactive effort of 75 blows on each
face of the specimen.

All test procedures used hall be the latest versions of ASTM or AASHTO standards, except where indicated.

TABLE 4

Physical Requirements for Asphaltic Concrete Mixture (All Courses)

Minimum Maximum

Marshall Stability N. At 60° C

(i) Local Streets 5400 -
(ii) Collector & Arterial Streets 8000 -
Marshall Flow Index MM 2.0 4.0
% Air Voids (A) 2.0 4.0

% Voids in Compacted Mineral Aggregates

(i) Leveling & Base Course 14.0 -
(ii) Surface Course 15.0 -
Modified Lottman AASHTO T283 - Tensile Strength Ratio 0.8
(plus visual)

% Retained Coating of Aggregate - Boiling Water Test o

ASTM D3625

Moisture Content of Hot Mix Asphalt by Oven Method,
AASHTO T329 (as percent of HMA)

Immersion Marshall MTO LS-283 & Retained Stability (B) 70 -

Notes:

(@) The test method, ASTM 2041 “Theoretical Maximum Specific Gravity and density of Bituminous Paving
Mixture”, shall be modified as follows: the uncompacted test specimens shall be oven cured at 143°C for at least
four (4) hours, in order to account for maximum absorption of asphalt cement in porous aggregates.

(b) The residual pressure in the vacuum cell shall be 27.5mm + 2.5mm.

(c) Asphaltic Leveling Course shall have the same mix composition as Asphalt Surface Course except where
there is no item for Asphalt Surface Course, in which case Asphalt Base Course may be used instead.

351.04 USE OF PITS, QUARRIES AND STOCKPILES

Should the Contractor intend to use a Drum Mix Asphalt Mixing Plant, then the designated aggregates shall be split on the
4.75mm screen and each material shall be stockpiled separately such that intermixing of each size and type does not occur.
The coarse aggregate stockpile shall contain no more than fifteen percent (15%) passing the 4.75mm screen.

351.05 PLANT INSPECTION

All manufacturing of asphalt concrete shall be conducted using batch, drum or continuous mixing plants. All plants shall

conform to the requirements of ASTM D995 Standard Specification for Mixing Plants for Hot-Mixed, Hot Laid

Bituminous Paving Mixtures and as specified herein.

351.05.01 Mixing Plants
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351.05.01.01 General Requirements and Equipment for Storage of Asphalt Cement

Tanks for storage of asphalt cement shall be capable of heating and maintaining the temperature of the asphalt cement at
a constant temperature range between 1200C and 1600C. The actual working temperature shall not vary by more than +
50 C when the amount of asphalt cement added to the mixture is measured volumetrically. Heating shall be by steam or
oil coils, electricity, or other means such that no flame shall contact the heating tank.

A circulating system for the asphalt cement shall be of adequate capacity to thoroughly mix the asphalt cement and provide
continuous circulation between the storage tank and proportioning units during the entire operation period. All pipelines
and fittings shall be steam or oil jacketed and properly insulated to prevent heat loss. Storage tank capacity shall be such
as to ensure continuous operation of the plant and uniform temperature of the asphalt cement when it is introduced into
the mixing unit. Tanks shall be accessible for measuring the volume of asphalt cement at any time.

A sampling outlet shall be provided in the asphalt cement feed lines connecting the plant storage tanks to the weighing
system or spray bar. The outlet shall consist of a valve installed in such a manner that samples may be withdrawn from the
line slowly at any time during plant operation. The sampling outlet shall be installed between the pump and the return line
discharge in a location that is readily accessible and free from obstruction. A drainage receptacle shall be provided for
flushing the outlet prior to sampling.

351.05.01.02 Cold Bins
All plant types shall be equipped with operational cold bins capable of being calibrated.

Cold bins shall be divided into not less than three compartments, each to be equipped with individual gate controls, so as
to enable accurate and positive proportioning of each aggregate size. Partitions of sufficient height to eliminate
intermingling of the aggregate shall be provided between adjoining bins, if the bins are being fed with a front-end loader
the width of each bin must be at least 500 mm wider than the width of the loader bucket.

351.05.01.03 Dryer

A rotary dryer, of satisfactory design, for drying and heating the aggregate shall be provided. Dryer units shall be of
sufficient capacity to uniformly heat the aggregate and reduce the moisture content to the specified level. Upon request
the asphalt contractor shall make available to the Engineer the following information.

a) The specified rate of production in tonnes per hour versus aggregate moisture content.
b) Within drum plants the specified location and length of the of the asphalt cement delivery pipe.

351.05.01.04 Screens

Plant screens on batch and continuous mix plants shall have adequate capacity and size range to properly separate all of
the aggregate into the sizes required for proportioning so that they may be recombined consistently within the specification
limits.

All screens shall have square openings and be free any rips or holes. Screen decks shall be stacked in such a manner that
cross contamination of aggregates is prevented.

351.05.01.05 Hot Aggregate Storage Bins

Batch and continuous mix plants shall have hot bin storage of sufficient capacity to ensure uniform and continuous
operation. Bins shall be divided into compartments arranged to ensure separate and adequate storage of appropriate
fractions of the aggregate. Each compartment shall be provided with an overflow pipe of such size and at such a location
to prevent any backing up of material into other bins or into contact with the screen. Adequate and convenient facilities
shall be provided for obtaining aggregate samples from each hot bin.

351.05.01.06 Asphalt Cement Control Unit

Satisfactory means, either by weight, metering or volumetric measurements, shall be provided to obtain the proper amount
of asphalt cement. All measuring devices shall prove accurate to within + 2.0% when tested for accuracy.
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351.05.01.07 Thermometric Equipment

An armoured thermometer of suitable range shall be fixed in the asphalt cement feed line at a convenient location near the
discharge of the mixer unit. The plant shall be further equipped with approved recording thermometers, pyrometers, or
other approved recording thermometric instruments at the discharge chute of the dryer and in the hot fines bin to register
and record automatically the temperature of the heated aggregate.

351.05.01.08 Dust Collectors
Dust collectors shall be provided where required.
351.05.01.09 Safety Requirements

Adequate and safe stairways to the mixer platform shall be provided, and guarded ladders to other plant units shall be
located where requested.

All gears, pulleys, chains, sprockets, and other dangerous moving parts shall be thoroughly protected. Ample unobstructed
passage shall be always maintained in and around the truck-loading space. This space shall be kept free of drippings from
the mixing platform. A ladder or platform shall be located at the truck-loading space to permit easy and safe inspection of
the mixture as it is delivered into the trucks.

A suitable sampling platform with stairs or ramp access including railing shall be provided for sampling material in the
truck bed. The height of the platform shall be adequate to prevent the inspector from having to climb up on to the truck in
order to obtain a sample. The platform shall be constructed such that the truck is able to park on either side. If it is not
possible for the platform to be constructed in such a manner, then two separate platforms shall be provided, or the truck
will be required to reverse direction so that a sample may be obtained. Overhead protection shall be provided where
necessary.

351.05.01.10 Capacity

Unless indicated otherwise asphalt mixing plants must have a minimum rated capacity of 120 tonnes per hour delivered to
the spreader, with a production history to support this requirement.

351.05.02 Special Requirements for Batching Plants
351.05.02.01 Weigh Box or Hopper

The equipment shall include a means for weighing each bin size of aggregate into a weigh box or hopper, suspended on
scales, and ample in size to hold a full batch without running over. The weigh box or hopper shall be supported on fulcrums
and knife edges that will not easily be thrown out of alignment or adjustment. Gates both on the bins and the hopper shall
be constructed to prevent leakage when closed.

351.05.02.02 Plant Scales

Scales shall be of the dial or digital type and of a standard make and design. Scales for weighing aggregates shall be
accurate and sensitive to 0.5% of the maximum loading required. All scales shall provide a positive means of balancing
the tare weight of the hopper or asphalt bucket. After each plant set-up and prior to batching any materials, and whenever
deemed necessary by the Engineer, the Contractor shall, at his own expense, have the plant scales tested to the satisfaction
of the Engineer.

351.05.02.03 Mixer Unit

The plant shall include a batch mixer of an approved twin shaft pug mill type capable of producing a uniform mixture
within the permissible job mix tolerances. The clearance between the mixer blades and liner plates shall not exceed 20mm.
The mixer shall be constructed to prevent leakage of the contents. Mixer discharge shall not cause appreciable segregation.
The mixer shall be fitted with separate dry and wet mixing cycle timers and locking devices so that asphalt cement cannot
be discharged, and the pug mill gate cannot be opened until the desired mixing times have elapsed.

351.05.03 Special Requirements for Continuous Mixer Plants
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351.05.03.01 Gradation Control Unit

The plant shall include means for accurately proportioning by volumetric measurement the aggregate discharged from
each hot bin. The unit shall include a feeder, mounted under the compartment bins. Each bin shall have an accurately
controlled individual gate to form an orifice for volumetrically measuring the material drawn from each respective bin
compartment. The orifice shall be rectangular with dimension adjustable by positive mechanical means. Indicators shall
be provided on each gate to show the gate opening in millimetres. Each gate will be provided with a lock.

351.05.03.02 Weight Calibration of Material Feed

The plant shall include a means for calibration of gate openings by weighted test samples. The equipment shall include a
method of obtaining hot aggregates from the bins fully representative of the flow from the specific gate openings. It shall
also include platform scales capable of accurately weighing test samples of aggregates and asphalt cement.

All calibration equipment, including revolution counters, shall be always kept in good operating order and shall be
available whenever required.

351.05.03.03 Synchronization of Aggregate and Asphalt Feed

In order to ensure the correct flow of aggregate from the bins and the flow of asphalt from the meter or other proportioning
sources, satisfactory means shall be provided to afford positive interlocking control between the flow of aggregate from
the bins and the flow of asphalt from the meter or other proportioning sources. In order to ensure the correct flow of asphalt
cement to the mixer at all times, the plant shall be equipped with means of maintaining a constant head of asphalt cement
to the metering device. A satisfactory pressure gauge shall be installed on the asphalt line between the metering device
and the spray bar.

351.05.03.04 Mixer Unit

The plant shall include a continuous mixer of an approved twin shaft pug mill type that shall be capable of producing a
uniform mixture within the specified tolerances. The clearance of the blades from the inner surfaces of the pug mill liners
shall not exceed 20 mm. The paddles shall be of a type adjustable for angular position on the shafts and reversible to retard
the flow of the mixture. The mixer shall be equipped with an adjustable dam gate at the discharge end to control the level
of the material. The mixer shall carry a manufacturer's plate giving the net volumetric contents of the mixer at several
heights.

Unless otherwise required, determination of mixing time shall be by weight method under the following formula. The
weights shall be determined for the job by tests made by the Engineer.

Mixing time in Pug mill capacity in kg
seconds = Pug mill output in kg/s

351.05.03.05 Discharge Hopper
All continuous mix plants shall be equipped with a controlled discharge storage hopper. The minimum capacity of the
hopper in tonnes shall be equal to 1.5% of the hourly production rate of the plant but shall not be less than one tonne. This
hopper shall be always kept in satisfactory operating condition and operated to prevent segregation of the mixture.

351.05.03.06 Material Level Indicators
Material level indicators shall be installed in each hot aggregate bin at the one-third full level and at the two-thirds full
level and they shall be connected to remote high-low indicator lights mounted at the operator's station. Operation of the
mixer shall not be permitted when the low-level indicator shows any bin to be less than one-third full.

351.05.04 Special Requirements for Drum Mixer Plants

351.05.04.01 Aggregate Feed

Aggregates shall be fed to the dryer drum by means of a multi bin (minimum 3 or 4 bins) cold feed unit and shall be
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blended to meet the design mix proportions by adjustment of variable speed feed belts and gates on each bin. There shall
be no overflow from one bin to another.

A reliable moisture probe shall be installed in the fine aggregate cold feed bin with a meter mounted in the plant control
panel.

The total flow of aggregate shall be metered by an electronic weigh belt system with an indicator that can be monitored
by the plant operator and which is interlocked with a variable speed asphalt pump so that the proportions of aggregate and
asphalt entering the mixer remain constant.

Cold feed calibration and asphalt cement pump calibration shall be performed at the start of each contract and whenever
deemed necessary by the Engineer. The calibration shall be done in the presence of the plant inspector. The cold feed shall
be recalibrated whenever the weighing conveyor is moved.

A positive interlocked automatic shut off shall be provided so that the plant shuts down automatically if there is any
disruption in the flow of aggregate or asphalt cement.

A vibrating screen of adequate capacity shall be provided to remove oversize from the combined cold feed. An aggregate
sampling device shall be provided which will divert a representative combined aggregate sample of adequate size into a
container or hopper for the purposes of gradation testing. The sampling device shall be located after the cold feed
aggregates have passed through the vibrating screen and prior to mixing with asphalt cement.

351.05.04.02 Asphalt Cement Feed

The asphalt cement feed system shall be equipped with a calibration system which will enable approximately 200 litres of
asphalt cement to be by-passed into a container which can be weighed. Adequate scales shall be provided by the Contractor.

A temperature gauge, showing the temperature of the asphalt cement at the metering pump, shall be provided in the control
trailer. The gauge shall be graduated to cover at least the range 1000C to 2000C with increments of not more than 2.50C.

A temperature compensating system shall be installed in the asphalt cement metering system designed to provide a volume
of asphalt cement which will be constant when referenced to 150C of regardless of variations in the temperature of the
asphalt cement from the storage tank.

351.05.04.03 Asphalt Cement Mixing

The heating, coating, and mixing of the asphalt mix shall be accomplished in an approved parallel flow dryer-mixer. The
aggregate and asphalt shall enter the drum at the burner end and travel parallel to the flame and exhaust gas stream. Heating
shall be controlled to prevent fracture of the aggregate or excessive oxidization of the asphalt. The system shall be equipped
with automatic burner controls and shall provide for continuous temperature sensing of the bituminous mixture of
discharge, with a printing recorder that can be monitored by the plant operator. The printed record of mix temperatures
shall be available to the Engineer for inspection.

The method used to transfer the mixture from the drum mixer to the haulage units shall be designed, constructed, and
operated so that there shall be no segregation of, or damage to, the mix.

A system for wasting unacceptable asphalt aggregate mixture shall be provided between the drum mixers discharge

and holding bin.

The plant shall not be operated below 50% of the rated capacity of the belt scale.

351.06 EQUIPMENT
Haulage Equipment

Trucks for hauling asphaltic mix shall be of the metal box type and their use shall be approved by the Engineer. The metal
box shall be treated with an approved release agent and be in smooth condition with no rust scales or foreign material.
Wherever possible trucks shall be loaded such that the front and back of the truck body are loaded prior to

placement of asphalt in the middle section.
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Vehicles shall be equipped with tarpaulins of water repellent material (no open mesh types) of sufficient size to completely
cover the truck box and overhang the box on all sides by a minimum of 150 mm. The tarpaulins shall have enough tie-
down points so that they can be properly secured and shall be in good condition and be free of holes and tears. They shall
be securely tied down as an effective barrier against rain infiltration and air flow over the HMA mixture.

Tarpaulins are to be used at all times for protection of the load of Hot Mix Asphalt. Tarpaulins shall be rolled back to
uncover the hot mix for inspection immediately prior to dumping into the paver. Trucks will stop ahead of the
paver and allow the paver to smoothly pick up the truck.

Spreading Equipment

Mechanical self-powered pavers shall be used which can spread the mixture true to line, grade and crown as specified by
the Engineer.

Pavers shall be equipped with hoppers and distributing screws to place the mixture evenly in front of the screeds. The
distributor screws shall always be kept 1/3 to 2/3 covered.

Asphalt concrete shall be dumped into the middle of the paver hopper. The hopper shall not be emptied to less than
25% of its capacity when moving except when the spreading operation is suspended. All cold or segregated asphalt
must be shoveled out and wasted. In no case shall cold asphalt be allowed in the pavement mix.

Pavers shall be equipped with screeds and shall be capable of spreading the mixture, without segregation, in thickness of
from 10mm to 200mm and in widths of from 2500mm to 4000mm in increments of 150mm.

The Contractor shall provide on each paver a 3 metre straight edge with a level recessed in its upper surface parallel to the
lower face and capable of detecting a variation from the horizontal of 3mm in 1000mm.

The term “screed” shall mean any strike-off device operating by cutting, crowding, or other practical action which is
effective on the mixture and which produces a finished surface of the evenness and texture required. The screed shall be
adjustable as to level and crown and shall be heated in an approved manner.

Pavers shall be equipped with automatic screed controls, as recommended by the paver manufacturer, for the control of
longitudinal grade and transverse slope. The longitudinal grade control shall be equipped to operate from a joint matching
shoe when required. The transverse slope control shall be capable of operating from either side of the paver.

Rollers
All rollers shall be of the types specifically designed for asphalt compaction.

All rollers shall be in good condition and capable of reversing without backlash. They should be always operated by
competent and experienced operators.

All rollers shall be weighed in the presence of the Engineer and ballasted, if required, immediately before commencing
work and whenever subsequently required by the Engineer.

Steel drum rollers shall be equipped with satisfactory means to supply water to the drum to prevent adhesion of asphalt
mixture. The rear wheels of combination rollers shall each be not less than 450mm in width. Drums of the tandem rollers
shall each be not less than 1250mm in width. Steel drum rollers shall weigh at least 12 tonnes and shall exert a load on
the compression roll of at least 6 tonnes per metre of wheel width.

All pneumatic tired rollers shall be self-propelled and shall have not less than nine (9) wheels revolving on two (2) axles.
The tires on the front and rear axles shall be staggered to cover the entire area over which the roller travels with a minimum
overlap of 15mm. Under working conditions, the roller shall exert a load of not less than 5 tonnes per metre of tire width
on the asphalt surface. The tires shall be inflated to an air pressure of not less than 400kPa. The roller shall be equipped
with an adequate scraping or cleaning device on each tire to prevent the bituminous mixture from accumulating on the
tires. The roller shall be equipped with a water system which will keep all tires uniformly wet, and which will have a
capacity that will provide not less than two hours continuous operation without refilling.
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351.07 CONSTRUCTION

Preparation of Gravel Road Surface

Where paving is to take place directly on top of a gravel surface, then the Contractor shall prepare the road to the
satisfaction of the Engineer before paving. Not less than 300m of prepared grade shall be always maintained in front of
the paver, except at the end of the paving operation for that day.

Where the top layer of Granular “A” was placed under the same contract as the paving, then the preparation of the Granular
“A” prior to paving shall be carried out in accordance with the Item 323 “Gravel for Streets”. Where the paving is to take
place directly on top of materials that were not placed in the paving contract, then such preparation prior to paving as the
Engineer may require shall be carried out in accordance with Section 325 "Scarifying and Reshaping Gravel Surfaces".

Preparation of Paved Surface

When required by the Engineer, paved surfaces shall be treated with Tack Coat prior to repaving with asphaltic concrete.
Such treatment with Tack Coat as may be required shall be carried out in accordance with the Item 354 “Tack Coat”.
Placing of Asphaltic Courses

The base on which paving is to take place shall be cleaned of all loose or foreign material before paving may take place.

The asphaltic mixture shall be laid only upon a base which is dry or at least free from standing water, and when weather
conditions are suitable. No paving shall take place during rain.

No course shall be placed upon a previously laid course less than twelve (12) hours after final compaction of the latter,
except with the permission of the Engineer in circumstances where in his opinion this requirement would be impractical.

No hot mix shall be placed unless the air temperature at the surface of the road is 7°C or above without the written
permission of the Engineer.

The temperature of the mixture immediately after spreading and prior to initial rolling shall not be less than 135°C or
greater than 160°C. At no time over the life of the mix shall the mixture be hotter than 175°C.

The width of succeeding courses shall be adjusted by an offset of width of from 150mm to 300mm so that longitudinal
joints do not coincide.

The longitudinal joints in the surface course shall correspond to the demarcation between driving lanes, speed change
lanes, tapers, etc. indicated in the contract or as directed by the Engineer.

Immediately after any course is laid and before roller compaction is started the surface and edges shall be checked and any
irregularities adjusted by the addition or removal of mixture.

Pavers must be equipped with heated vibratory screeds. There should be no allowance for pavers with non-vibratory
screeds. All pavers which are equipped with a tamping device or other mechanical apparatus designed to aid compaction
of the mixture shall have such devices operating continuously when the mixture is being placed unless otherwise directed.
Where screed extensions are used, such extensions shall be designed so that the tamping or vibratory action of the screed
is effectively transferred to the extensions in such manner as to provide a uniform degree of initial compaction across the
full width of the freshly laid mat.

To ensure continuous operation of the pavers they shall operate at whatever speed necessary to match the output of the
plant provided that a consistent and satisfactory mat is being laid. However, in no case shall the speed of the paver exceed
0.7km/h.

Mixtures may be spread by hand only in places inaccessible to the paver. Hand placing shall be from a steel dump board
by means of hot shovels. Hand spreading shall be with rakes of suitable design. The mixture shall be spread to the depth
required to give the compacted design thickness after rolling.

No loads of mixture shall leave the plant so late in the day as to preclude the spreading and compacting of the mixture
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during daylight.
Paving Season for Asphalt Surface Course

The placing of surface course asphalt will not be permitted to be placed prior to May 24 or after September 30, of any
given year unless otherwise approved by the City.

No pavement shall be removed from a roadway that cannot meet the requirement of replacing the asphalt before the end
of the paving season.

Joints

All joints shall be made in such a manner as to ensure a thorough and continuous bond and to provide a smooth riding
surface.

For the purposes of this specification, there are two types of cold joints: (1) Transverse or longitudinal joints that are
created between the asphalt being placed and the pre-existing asphalt and (2) Transverse or longitudinal joints in the new
asphalt being placed itself.

For joints between new and old asphalt, all foreign material and all loose material shall be removed from all faces against
which joints are to be made and the joint shall be cut back to expose a fresh vertical face. For the paving of the base
course, apply tack coat to the vertical edge. The surface course joint is then to be offset by milling a minimum of 300 mm
outside the base course edge and a Hot Asphalt Joint Sealing System applied to the vertical asphalt edges as per the
manufacturer’s instructions prior to paving. The Hot Asphalt Joint Sealing System shall be in accordance with
specification Item 352 Full Depth Asphalt Patch.

For joints in the new asphalt itself, prior to placing the adjacent mat, or extending the existing hot mat, the exposed
longitudinal/transverse joints must be coated with Emulsified Asphalt (Tack Coat). The joint shall be rolled immediately
upon placement of the fresh mixture and before the adjacent strip has completely cooled. The joint shall be set-up with
the back of a rake or lute at proper height and grade to receive the required compression under rolling.

Asphalt mat edges having companion longitudinal joints shall be matched within the maximum allotted time period as
determined by the engineer. The maximum allotted time period shall be restricted to a lower limit of one hour with an
upper limit of two and one half hours. The allotted time limit will be proportioned on the paving lay-down conditions;
with the lower time limit applied to least favorable placement conditions and the upper time limit applied to favorable
placement conditions. Lay-down conditions considered by the engineer in establishing the time limit will include ground
surface temperature, hot mix lay-down temperature, placement capacity, ultraviolet intensity, wind speed and air
temperature. Longitudinal joints shall be matched by the end of each day’s operations to the extent possible. Unmatched
longitudinal/transverse asphalt joints left exposed at the end of the day, exposed to moisture, or exceeding the allotted time
periods above shall be cut back (150 mm Min.) to full depth to expose a fresh vertical face, and then coated with Emulsified
Asphalt (Tack Coat) prior to placement of additional asphalt.

All joints shall be constructed such that any excess material is not scattered on the surface of the freshly laid mat. Such
excess material shall be carefully removed and disposed of as directed.

The width of succeeding courses shall be adjusted by an offset of 150 mm to 300 mm so that longitudinal joints do not
coincide.

Transverse joints shall be checked with a straight edge immediately after initial rolling. Any irregularity in the pavement
surface at the joint shall immediately be corrected by the addition of or removal of mixture. When possible, the transverse
joints shall be initially rolled in a direction perpendicular to the direction of paving.

The depth of the newly laid mat shall be adjusted to allow for compaction. The paver shall overlap the existing mat by at
least 50mm.

General Requirements for Compaction

The mixture shall be compacted to a density of 97% of the Bulk Relative Density of the comparative laboratory Marshall
mixture based on the criteria given in item 351.03 “Physical Requirements for Mixture”.
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It is an express condition of this specification that all mixtures be compacted to the density immediately following
placement. If, during the paving operation, measured in-site densities fall below the specified minimum, the Contractor
shall revise his compaction process by (a) increasing the number of passes of the compaction equipment; (b) adjusting the
frequency amplitude or tire pressure of individual rollers; or (c) by adding additional rollers to the compaction operation,
or by any other means necessary to achieve the specified degree of compaction.

Steel drum rollers should operate with the drive wheel forward in the direction of paving. In all cases, the production and
placing of pavement mixture shall be controlled so that all rolling shall be completed before the pavement mat temperature
falls below 80 degrees Celsius. The compaction process shall be completed before sunset.

Compacting Asphaltic Base and Surface Courses with Static Wheel Rollers

Where the Contractor elects to compact the mixture using static wheel rollers, a minimum of two (2) steel wheel and one
(1) pneumatic tired rollers will be required to operate with each paver used.

The initial breakdown rolling by a steel wheel roller shall commence as soon after placing as the mixture will bear the
roller without checking or undue displacement. Rolling shall start longitudinally at the lower edge and proceed toward
the higher edge of the course, overlapping on successive passes. Alternate passes of the roller shall be staggered.
Intermediate rolling, using a pneumatic tired roller, shall follow the breakdown roller as closely as possible. Passes shall
be so arranged as to ensure overlapping successive tire paths. The Contractor shall be responsible for ensuring that the
tires are in proper condition at all times to prevent pick-up of the mixture.

Finishing rolling, using a steel wheel roller, shall be accomplished with the minimum number of passes required to produce
a satisfactory surface. Rolling shall start longitudinally at the higher edge and proceed towards the lower edge. The
operating speed of static steel rollers shall not exceed 5 km/h and shall be slow enough to avoid displacement of the mix.
While rolling longitudinal joints, steel drums or rubber tires shall extend 150 mm over the previously placed mat.
Compacting Asphaltic Base and Surface Courses with Vibratory Rollers

Where the Contractor elects to compact the mixture using vibratory rollers, a minimum of one vibratory roller and one
pneumatic tired roller will be required to operate with each paver used.

The required compaction shall be obtained by the vibratory roller followed by the pneumatic tired roller. Rolling shall
commence as soon after placing as the mixture will bear the roller without checking or undue displacement.

In areas where a vibratory roller proves ineffective (i.e. intersections and bridge decks) compaction shall be obtained using
a suitable static steel wheel or oscillatory roller.

Compacting Asphaltic Leveling Course

Where the Contractor elects to compact leveling course using a static steel wheel roller, or a double steel wheel vibratory
roller, then a pneumatic tired roller shall be used following the steel wheel roller.

However, where the Contractor elects to compact leveling course using a vibratory roller of the type consisting of two or
more pneumatic tires and a vibratory steel drum, then a separate pneumatic tired roller will not be required.

Requirement for Asphaltic Leveling Course

Asphaltic Leveling Course shall be used to fill surface depression on old pavement to restore the surface to the original
profile and cross-section.

Patching and leveling shall not be carried out simultaneously at the same place. The patch, consisting of asphaltic base
course, shall be placed and fully compacted before leveling operations may proceed over the patch.

Requirements for Completed Asphaltic Base and Surface Courses

Each course after final compaction shall be smooth and true to the established crown and grade, shall have the average
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thickness specified, and shall at no point vary more than 6mm from the specified thickness. The surface of each course
shall be free from deviations exceeding 3mm as measured with a 3-metre straight edge paralleling the centre line of the
roadway.

Any low or defective places shall immediately be remedied by cutting out the course as required and replacing it with
fresh hot mixture which shall be immediately compacted to conform with the surrounding area and shall be thoroughly
bonded to it.

Segregation and Other Surface Defects

The finished surface of any Pavement Course shall have a uniform texture and be free of visible signs of poor
workmanship.

Any obvious defects, as determined by the Engineer, will be cause for rejection of the pavement course. Such defects shall
include but not necessarily be limited to the following:

1.  Segregated Areas 6. Tire Marks

2. Areas of Excess or Insufficient Asphalt Cement 7. Improperly Constructed Patches
3. Roller Marks 8. Improper Cross Slope

4.  Cracking or Tearing 9. Fuel Spills on the Mat.

5.

Improper Matching of Longitudinal and Transverse Joints.

Segregation is defined here as areas with predominantly coarser texture than that of the surrounding pavement and will
normally be first identified visually.

Severe Segregation:

Area appears very stony, with stone against stone and little or no matrix. All areas of severe segregation in any pavement
course will require removal and repair across the full lane width.

Medium Segregation:

Area has significantly more stone than the surrounding acceptable mat and usually exhibits some lack of surface matrix.
Medium segregation in surface-courses will be subject to a penalty of $25/m2 for the area in question, but for base-courses
will normally be left in place with no price reduction. However, any areas of medium segregation that deteriorate prior to
being overlaid by another pavement course must be repaired at the Contractor’s cost.

Slight Segregation:

Area where the matrix is in place between the stones but there is slightly more stone in comparison with the surrounding
acceptable mix. Slight segregation will normally be left in place without price adjustment. The severity of segregation
can be determined through several test methods, as specified by the Engineer.

Defects as determined by the Engineer, which occur in the finished surface of any pavement course during the one-year
warrantee period resulting from poor workmanship, shall be repaired by the Contractor. The Contractor’s method of repair
shall be approved by the Engineer and performed according to specifications.

351.08 MEASUREMENT FOR PAYMENT

Measurement for payment will only be made for those materials accepted for use under this specification and then only
when incorporated into the work at the grades, lines and location specified by the Engineer.

The material shall be weighed by means of the truck scales. Only loads certified by the City Representative as being
placed in the works at the required locations shall be considered for inclusion in the measurement for payment.

Payment for joint sealing compound (DensoBand or approved equal) shall be in linear metres at the respective unit price
bid.
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Payment Adjustment Factors:

Based on individual samples collected, adjustments as per the tables below will be made to the unit price of HMA for both
the Asphalt Binder Content (Table 6) and Gradation (Table 7) if applicable.

If the test results representing the individual sample for asphalt cement content and gradation falls into the “Penalty Zone”
stated in Table 5, the payments for Hot Mix Asphalt shall be adjusted by deducting a percentage from the unit price as per
Table 6 for the asphalt cement content and the gradation as per Table 7. These adjustments shall apply to the quantities of
asphalt represented by these samples.

If the test results representing the individual sample fall into the above-stated “Rejectable Zone”, then no payment will be
made for the hot mix asphalt represented by those samples.

The Sample frequency of hot mix asphalt shall be taken randomly, throughout each day of production (one sample per 500
tonnes or one sample per mix/per day/per street). The sample collected is to be tested to ensure conformance with the
specifications stated herein. Sampling and testing shall be performed in accordance with ASTM D979 and ASTM D6307.
Additional samples may also be taken and tested in accordance with ASTM D6307, for verification purposes.

Any or all samples are to be collected and tested by the City of St. John's or a certified testing company. The samples are
to be collected near one another but not in the same immediate area. A minimum of 2 additional samples will be considered
and labelled as a re-check as well as a contractor appeal sample. In the event that the initial sample falls into the penalty
or rejectable zones, the City of St. John's at its own expense will test the re-check sample. If the appeal sample is required,
then this will be the responsibility of the contractor. The results of all tested samples will be averaged to determine the
final results used for payment adjustments.

Acceptance Criteria

The following acceptance criteria shall apply for all mixes:

Table 5

Asphalt Content/Gradation Acceptance Criteria

TYPE OF TEST ACCEPTABLE ZONE PENALTY ZONE (%) REJECTABLE ZONE
(%0) (%)

. -0.25 TO - 0.50

Asphalt Binder Content | £ 0.25 +0.25 TO +0.50 <-0.50 OR >+0.50
Passing 4.75 mm (#4) - 0.00 | Passing 4.75 mm (#4) - 5.01 Passing 4.75 mm (#4)

Gradation t05.00 10 9.00 >9.00
Passing 75um (#200) - 0.00 | Passing 75um (#200) — 1.01 e
0 1.00 0 2.00 Passing 75um (#200) >2
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Table 6
Asphalt Content Penalty:
Unit Price Unit  Price Unit  Price Unit  Price
FEELY Payment FETELY Payment FEIELY Payment FETELY Payment
Zone AC . Zone AC g Zone AC g Zone AC .
Adjustment Adjustment Adjustment Adjustment
Content Content Content Content
L Factor (% L Factor (% L Factor (% Per L Factor (%
Deviation Deviation Deviation Deviation
Per Tonne Per Tonne of Tonne of Per Tonne of
(%) (%) (%) (%)
of HMA) HMA) HMA) HMA)
0.25 0.0 0.32 7 0.39 14 0.46 21
0.26 1 0.33 8 0.40 15 0.47 22
0.27 2 0.34 9 0.41 16 0.48 23
0.28 3 0.35 10 0.42 17 0.49 24
0.29 4 0.36 11 0.43 18 0.50 25
0.30 5 0.37 12 0.44 19 > 0.50 Reject
0.31 6 0.38 13 0.45 20
Table 7

Gradation Penalty:

Sieve Size (Designation) | Gradation Deviation from the Job Mix Formula | Unit Price Adjustment (% Per Tonne of
HMA)
Passing 4.75 mm (#4) | 0.00t0 5.00 0
5.01 t0 5.20 1
5.21t05.40 2
5.41 to 5.60 3
5.61 to 5.80 4
5.81 to 6.00 5
6.01 to 6.20 6
6.21 to0 6.40 7
6.41 to 6.60 8
6.61 to 6.80 9
6.81 to 7.00 10
7.01 to 8.00 11
8.01 to 9.00 12
>9.00 REJECT
Passing 75um (#200) 0.00t0 1.00 0
1.01t01.10 1
1.11t01.20 2
1.21t01.30 3
1.31t0 1.50 5
151t01.75 7.50
1.76 t0 2.00 10
>2.00 REJECT

In addition to the acceptance/rejection requirements for gradation above, the following shall apply:

1. The results must fall within the gradation limits as specified in Table 3 and will be rejected if they fall outside
regardless of if they are still within the gradation deviations noted in Table 7.
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351.09 PAYMENT

Payment shall be at the respective unit price bid for this item, with adjustment for penalties of 351.08 where applicable.
The price bid shall be full compensation for all labour, equipment and materials necessary to complete the work in
accordance with this specification.
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ITEM 352

FULL DEPTH ASPHALT PATCH

352.01 SCOPE OF WORK

The Contractor shall cut out asphalt surfaces as marked out in the field by the Engineer and replace to match existing or a
minimum 80mm. Each lift shall not exceed 50 mm and the minimum lift thickness shall not be less than 40 mm. The
second (2" lift and subsequent lifts cannot be placed any earlier than twelve (12) hours after the previous lift to allow
time for proper curing. This does not include asphalt areas called for on the Contract Drawings to be removed, or where
the asphalt is required to be removed because of grade changes, unless it is specifically shown on the drawings to be
included.

352.02 MATERIALS

Asphalt shall be asphalt as specified in the Item 351 "Hot Mix Asphaltic Concrete™.

Tack coat shall be tack coat as specified in the Item 354 "Tack Coat".

Road gravel shall be road gravel as specified in the Item 323 "Gravel for Streets".

352.03 PROCEDURE

Refer to Drawing No. 10-352-01 for examples of typical repairs and applicable procedure. The Contractor shall cut the
asphalt in clean straight lines. Transverse joints shall be perpendicular to the curb line with longitudinal joints parallel to
the curb line. The area of asphalt to be removed shall extend at least 300mm outside the distressed area.

The Contractor shall remove distressed asphalt and where a firm base is not present, the base and sub-base shall be removed
to such depths as required to establish a solid foundation. Where base and sub-base are required to be removed and
reconstructed, payment shall be paid at the respective unit prices for "Street Excavation" and "Gravel for Streets".

The thickness of Granular “A” and Granular “B” layers shall be the thickness of the existing granular layers but in no case
less than 100mm and 200mm, respectively.

Using a self-propelled mechanical routing machine the contractor must ensure the surface course asphalt joint is a
minimum 300 mm outside of the base asphalt joint around the entire perimeter of the cut. Asphalt shall be laid from the
edges of the cut and proceed to the centre. Asphalt shall not be laid in layers greater than 50mm thick and when the
smallest dimension of a patch exceeds 2.5 metres, a mechanical asphalt spreader shall be used to lay the patch.

The thickness of the asphalt patch shall be the thickness of the existing asphalt mat but in no case less than 80mm.

Asphalt shall be compacted to 97% of the Standard Marshall Test. Base shall be compacted to 100% Standard Proctor
Density and sub-base shall be compacted to 95% Standard Proctor Density.

The finished surface shall be smooth and at the same level as the surrounding existing asphalt.

Hot Asphalt Joint Sealing System

The Contractor shall apply a hot asphalt joint sealing system to the vertical edges around the entire perimeter of the
surface asphalt cut, prior to placement of the surface course hot asphalt patch as per Drawing No. 10-352-01.
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The hot asphalt joint sealing system shall consist of a primer and a polymer modified bitumen strip used for sealing cold
joints between existing asphalt and hot asphalt. The primer and polymer modified bitumen strip shall be from the same
manufacture to ensure compatibility. The joint sealing system shall bond to the surfaces of the asphalt joint and form a
flexible watertight seal.

The applicable hot asphalt joint sealing system shall comply with the following street classifications:

e Residential (RES)
» 2mm thick x 50mm wide cold applied polymer modified bitumen strip. Approved products: Denso
Reinstatement Tape or approved equal.

e Collector (COLL) and Arterial (ART)
» 8mm thick x 45mm wide hot applied polymer modified bitumen strip. Approved products: DensoBand or
approved equal.

The hot asphalt joint sealing system shall be installed, including any required cleaning, preparation and priming, in
accordance with the manufacturer’s instructions. The supply and installation of the hot asphalt joint sealing system shall
be considered incidental to the work and no additional payment will be made.

352.04 PAYMENT

Payment shall be made at the unit price bid per square metre (surface course area) for thickness specified. The unit price
bid shall be full compensation for all labour, equipment, and materials necessary to remove distressed asphalt, compact
and bring base to grade, apply a hot asphalt joint sealing system, and place an asphalt patch, all in accordance with this
specification.
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ITEM 353

CHANNEL CUTS

353.01 SCOPE OF WORK

The Contractor shall construct channel cuts in designated locations and replace with asphalt as a continuous mat at start
and finish of asphalt resurfacing. Channel cuts will only apply for tying new asphalt into the existing street section and
shall not include tie-ins for residential/commercial access points. This is to be considered reprofiling and will be paid for
under that item.

353.02 FORM AND DIMENSION

The form and dimension of the channel cut shall conform to the standard drawings.

353.03 PROCEDURE

The Contractor shall construct channel cuts in locations and lengths approved by the Engineer. Channel cuts may be
constructed using a self-propelled mechanical routing machine or, by cutting out a minimum 1000mm wide strip of
existing asphalt. All channel cuts shall be straight line cuts and have a uniform cross-section.

353.04 MEASUREMENT FOR PAYMENT

Measurement for payment shall be in square meters of total channel cut area, rounded to one decimal place.

353.05 PAYMENT

Payment shall be on a unit price basis per square meter of channel cut area made in accordance with the standard drawings.

The bid price shall include all labour, equipment and materials necessary to complete the work in accordance with this
specification.
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ITEM 354

TACK COAT

354..01 SCOPE OF WORK

This section covers the requirements for the supply and application of Tack Coat to pavement surfaces prior to repaving
with asphaltic concrete. All surfaces to be paved shall receive tack coat regardless of when the original receiving surface
was paved.

354.02 MATERIALS

Tack Coat shall consist of RS-1 emulsified asphalt conforming to ASTM D977 “Standard Specifications for Emulsified
Asphalt”, CRS-1 emulsified asphalt conforming to ASTM D2397 “Standard Specifications for Cationic Emulsified
Asphalt” or a non-tracking emulsion. The non-tracking emulsion shall be a Clean Bond Coat, or equivalent, applied un-
diluted or diluted with a maximum of 40% water and shall meet the requirements of Table 1 and Table 2. Dilution of the
emulsion shall be permitted provided the Manufacturer’s dilution process is followed.

Table 1: Non-Tracking Emulsion Requirements (Prior to Dilute)

Test Type Specification Range
Minimum | Maximum
Tests on Emulsions
SF Viscosity, 25°C, SFs 20 -
Sieve Test, 850um, % - 0.1
Residue by Distillation, 260°C, % 55 -
Qil Portion of Distillate, % - Trace
Particle Charge () or (+)
Test on Residue
Penetration, 25°C, dmm 20 55
Ash Content, % - 1.0
Table 2: Non-Tracking Emulsion Requirements (Diluted)
Test Type Specification Range
Minimum | Maximum
Tests on Emulsions
Residue by Distillation, 260°C, % | 39.3 | -
Test on Residue
Penetration, 25°C, dmm 20 55
Ash Content, % - 1.0

Should the Contractor wish to use an alternate product, then prior written approval of the Engineer must first be obtained.
A written request must be submitted to the Engineer a minimum of 14 days prior to the intended use of the alternate
product. The Contractor’s request must include reasons for the use of the alternate product, manufacturer’s product
literature and required application rates as well as applicable Safety Data Sheets.

The Contractor shall collect samples of emulsified asphalt as required by the Engineer. The Engineer may opt to request
one random sample per day. Samples shall be taken from the Contractor’s storage tank in accordance with ASTM D140
“Standard Practice for Sampling Bituminous Materials”. The sample size shall be at least eight litres placed in two separate
four litre containers. Collection of the asphalt binder sample shall be witnessed by the Engineer. The sample shall be
appropriately identified including the time and date of samples, type of emulsified asphalt, manufacturer, and refiner. If
the sample is Clear Bond Coat it should also be recorded if the sample is un-diluted or diluted and the percentage of water
added. The sample shall be immediately forwarded to the witnessing Engineer.
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354.03 EQUIPMENT

Tack Coat shall be applied by means of an approved pressure distributor designed and equipped so that the emulsion may
be applied uniformly at even heat on variable widths at easily determined and controlled application rates under uniform
pressure. The distributor shall maintain a constant height of the spray bar as the tank is unloaded.

The distributor shall be equipped with a suitable thermometer with a minimum range from 10°C to 150°C placed to
accurately show the temperature of the contents. The approved pressure distributor shall be equipped with a tachometer
measuring speeds in meters per minute that is visible to the truck driver so as to maintain constant application speeds at
specified rates. The distributor’s pump shall be equipped with a tachometer registering liters per minute that is visible to
the truck driver. The distributor shall be equipped with a hose and nozzle attachment to be used for spraying by hand, areas
inaccessible to the spray bar.

All spray nozzles shall be in good condition and of the same type, orifice size and manufacturer and capable of producing
a uniform fog-type spray without streaking. Prior to spraying the Contractor shall check with the Manufacturer to ensure
the correct spray nozzles are being utilized. Clogged nozzles shall be removed and cleaned with solvent. The slot of each
nozzle shall be set at 30 degrees to the axis of the spray bar and the spray bar shall be set at a height above the existing
pavement that will permit the fan from each nozzle to overlap its neighbouring fan by exactly half. The spray bar shall be
provided with a positive shut-off to prevent dribbling.

354.04 APPLICATION

Tack Coat shall only be placed on surfaces that are clean and dry, with no threat of precipitation or fog and then only when
the atmospheric temperature is 10°C, or greater. The emulsion shall not be applied to a prepared surface when the surface
temperature is less than 2°C.

Should the surface to be treated be dirty, then the Contractor shall thoroughly clean the surface by means of a power
broom, or equivalent to ensure bonding of the Tack Coat.

Tack Coat shall only be placed on surfaces that have been approved by the Engineer.

The Contractor shall plan his work so that no more Tack Coat than is necessary for the day’s paving operation is applied
at one (1) time.

The spraying temperature shall be between 20°C and 70°C for RS-1 and Clean Bond Coat, 60°C and 80°C for CRS-1, or
the temperature recommended by the manufacturer. This recommendation from the manufacturer shall be provided in
writing to the Engineer. Application rates shall meet the requirements of Table 3. On pavement, which was placed during
the previous construction season, the rate of application shall be as directed by the Engineer. This rate will not exceed the
rates provided in Table 3.

Table 3: Tack Coat Application Rates

Emulsion Type Application Range
RS-1 .
CRS-1 0.15t0 0.25 I/m2

Clean Bond Coat Un-diluted 0.151t0 0.25 I/m2*
Clean Bond Coat diluted (40%) 0.25 to 0.35 I/m2*

* Or the application rate as recommended by the Manufacturer and approved by the Engineer.

Tack Coat application shall be visually uniform. Areas of insufficient or non-uniform Tack Coat coverage shall be re-
sprayed by the Contractor at no additional cost.
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354.05 CURING

No hot mix shall be placed upon the Tack Coat until it has dried to a proper condition of tackiness, as determined by the
Engineer. The Contractor is advised that the period required for such drying will depend upon weather conditions;

generally, it can be 1 hour or more.

Where appropriate, the Contractor shall keep traffic off the Tack Coat to maximize product performance.

354.06 MEASUREMENT FOR PAYMENT

Measurement for payment shall be by means of the horizontal area treated with tack coat lying within the area designated
by the Engineer for treatment. The area shall be computed in square meters, rounded to one decimal place.

354.07 PAYMENT

Payment at the contract price for Tack Coat shall be compensation in full for all labour, materials, and equipment-use to;
clean the existing surface, supply and apply the tack coat.
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ITEM 355

RE-PROFILING

355.01 SCOPE OF WORK

The Contractor shall re-profile existing street surfaces as directed by the Engineer. Re-profiling shall expose sufficient
curb or gutter face to allow full curb height restoration after resurfacing and shall extend to a width sufficient to restore an
acceptable cross-section. Residential/commercial access points where tie-ins are required will also be considered under
this scope of work and will not be considered a channel cut.

355.02 EQUIPMENT

Re-profiling will be accomplished by cold-milling.

A cold-milling machine shall be a self-driven rotating drum type, capable of removing asphalt 200mm thick in a single
pass. Cutting depth shall be adjustable from Omm to 100mm over the length of the drum. The machine shall have
automatic grade control and be able to load milled material directly into trucks or be able to windrow the material for
subsequent pick-up by other equipment.

355.03 PROCEDURE

Existing asphalt shall be removed to depths specified. Removal may be required across the full width of the street, or in
tapered strips along the curb face, depending upon suitability of the resulting cross-section. In areas where the re-profiling
equipment cannot remove the asphalt to the depths required, such asphalt shall be removed to the required grade using
other means acceptable to the Engineer.

All residue left by the re-profiling process is to be removed immediately from the street and disposed of off site.
Mechanical sweeping shall be performed at the end of each day's operations.

355.04 MEASUREMENT FOR PAYMENT

The quantity to be measured shall be the number of cubic meters of asphalt removed, rounded to one decimal place.

355.05 PAYMENT

Payment shall be made at the unit price bid for re-profiling of existing asphalt. The price bid shall be full compensation
for all labour, equipment and materials necessary to complete the work as specified.
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ITEM 356

HEATER-SCARIFICATION OF ASPHALT

356.01 SCOPE OF WORK

The Contractor shall preheat, heat, scarify add rejuvenator (when requested), mix, spread and compact the scarified asphalt
street surface.

356.02 EQUIPMENT
Preheater

The preheater shall be a separate independently operated self-propelled heating unit. The preheater shall meet the heater
requirements as specified for the heater-scarifier.

Heater-Scarifier

The heater-scarifier shall be a self-propelled machine capable of heating, scarifying, adding rejuvenator, mixing, and
screeding the scarified asphalt street surface.

The heating system shall be propane, fuel oil, or butane fuelled, capable of being turned on or off instantly and have a
range of width to heat 1.0 to 4.0 metres depending on the surface scarified. Heating of the asphalt street surface shall be
accomplished in such a manner that adequate heat penetration is provided without excessive oxidation, or direct flame
contact with the asphalt street.

The machine shall be equipped with a minimum of two rows of spring-mounted scarification teeth. Teeth shall be evenly
spaced at a maximum spacing of 38mm over a minimum operating width of 3 metres, with the rows offset by an amount
equal to one-half of the tooth spacing. Teeth shall be capable of vertical movement, such that the rows of teeth will follow
any contours in the street profile to scarify to the required depth regardless of depression or high areas. Self-regulating
controls shall be used to exert pressure from the weight of the machine onto the tooth mounting system, and to control the
depth of scarification.

The machine shall be capable of adding rejuvenator (when required) uniformly over the area to be scarified at a uniform
rate per distance travelled.

The machine shall be capable of agitating 100% of the material being scarified by spinning and tumbling to provide for
the filling of cracks and turning the worn and dried faces of exposed aggregate.

The machine shall be capable of lateral movement of the scarified material as required, by using a reversible auger and/or
adjustable blades. This system shall be capable of maintaining a uniform supply of scarified material distributed as
required across the face of the spreader screed.

The heater-scarifier shall be equipped with a heated vibratory screed for the re-spreading of scarified material. This screed
shall be fully adjustable for width, mat thickness, cross slope, crown, and shall be automatically controlled to provide a
smooth uniform finish surface.

Compaction Equipment

Compaction of asphalt shall be by means of a double drum static wheel roller conforming to the specifications and
performance requirements stipulated in Item 351 "Hot Mix Asphalt Concrete".
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356.03 MATERIALS

Rejuvenator

Shall be "rejuvenate” as manufactured by McAsphalt Industries Ltd., 8800 Sheppard Avenue East, West Hill, Ontario,
ML1E 4R2, or approved equal.

356.04 PROCEDURE

(a)

(b)

(©)

(d)

(€)

(f)

Prior to commencing heater-scarifying, the Contractor shall sweep the asphalt surface with a power broom to ensure
that the street is clean and free of any dirt, debris or other material which would be detrimental to the quality of the
work.

The asphalt surface shall be uniformly heated to a depth sufficient to accommodate scarification of the material. The
temperature of the scarified material shall be a minimum of 105°C when measured with a stick thermometer
immediately behind the scarifier. The asphalt binder shall not be charred in excess of 0.1 of 1%.

The rejuvenator shall be uniformly applied to the street surface immediately following the heat application process
and prior to the scarification process. The rate of application shall be established by the engineer in the field and
vary from street segment to street segment.

The scarification teeth shall be regulated and adjusted to provide for scarification to an average depth of 25mm across
the operating face. Teeth shall follow the contours of the existing surface such that the minimum depth of
scarification at any point is 12mm. Scarified material shall be thoroughly tumbled and mixed by the action of the
teeth, augers or blades, and deposited in front of the spreader in a manner conducive to proper respreading.

The scarified surface shall be 150mm wider than the screed following, and each successive pass shall overlap the
previous scarified adjacent surface by a minimum of 300mm.

The scarification process, or subsequent work by hand, if necessary, shall ensure that the street surface is evenly
scarified to the edges and on all sides of manholes, catch basins, valve boxes and similar structures. The Contractor
shall not leave unscarified areas surrounding such structures, nor taper the depth of scarification to the surface at the
edge of the structures.

The Contractor shall ensure that no scarified material is permitted to enter catch basins, manholes or valve boxes.

Scarification will be deemed acceptable when the average of three (3) consecutive random depth tests immediately
behind the scarifier and in three different locations indicate that the required depth has been scarified.

The spreader screed shall be adjusted and regulated so as to deposit the scarified material across the street surface.
Unless otherwise directed, the Contractor shall re-spread the material to a uniform thickness, except where ruts,
depressions or other surface irregularities require localized variations in mat thickness.

In certain instances, the Engineer may direct that the street cross-section be altered slightly to make allowances at
the curb line for the additional thickness of the finish lift of asphalt. In this event, the Contractor shall adjust and
regulate the screed to provide for a redistribution of the scarified material to the new cross-sectional shape required.

In either event the screed shall be adjusted to fully re-use all scarified material without either surplus or deficiency.
The screed shall be automatically controlled (as from a pavement ski or other method) to provide uniformity of
grades both longitudinally and transversely, thus eliminating any localized irregularities.

Immediately upon spreading of the mixture, the Contractor shall compact the surface in conformance with the
methods and standards outlined for the compaction of new material as contained in the item "Hot Mix Asphaltic
Concrete". Compacted density shall be not less than 97% of the density of a Marshall Test Specimen prepared (using
75 blows) from a sample of scarified material.
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356.05 TIMING OF HEATER SCARIFICATION

Heater Scarification of existing asphalt will not be permitted to be done until ten (10) calendar days prior to the placement
of top course asphalt, unless otherwise approved by the Engineer.

356.06 MEASUREMENT FOR PAYMENT

Measurement for payment shall be:

(@) Heater Scarified - in square metres, rounded to the nearest metre of area preheated and heater scarified.

(b) Rejuvenator - in litres, rounded to the nearest litre of rejuvenator applied to the street surface.

356.07 PAYMENT

The Contractor shall be paid at the respective unit prices bid for this item. The bid prices shall include all labour, equipment
and materials necessary to preheat, scarify, add rejuvenator, mix, spread and compact asphalt street surface in accordance
with this specification.
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ITEM 357

ASPHALT CRACK SEALING

357.01 SCOPE OF WORK

This specification covers the work of sealing pavement cracks with a crack sealant compound. The purpose of crack
sealing is to prevent moisture from penetrating the roadway structure, to prevent the intrusion of incompressible material
into the cracks and to prevent the spalling of material from the edges of the cracks.

This specification covers two methods of sealing pavement cracks. A Blow & Go method involving no routing will be
conducted during the spring (April 01 to May 31) and fall (September 15 to November 30). During the summer months
(June 01 to September 14), crack sealing work will include a combination of Blow & Go method and a Rout & Seal method
whereby cracks are cut using a router and sealed.

357.02 MATERIALS

.01 General

The hot-poured, rubberized joint and crack sealing compound shall be MacSeal 6690-4 or an approved equivalent.

The crack sealing material shall meet Type IV classification conforming to ASTM D6690 Standard Specification for Joint
and Crack Sealants, Hot Applied, for Concrete and Asphalt Pavements or an approved equivalent, capable of maintaining
an effective seal in climates experiencing very cold temperatures. Crack sealing material having a lower resilience
modulus may be acceptable if it can be shown that the product has been used successfully in similar climatic conditions.
Final approval and acceptance of the crack sealing material will be at the City’s discretion.

Portland cement or agricultural lime will be required to sprinkle over sealed cracks to prevent tacking.

The use of any controlled products must be in accordance with the Workplace Hazardous Material Information (WHMIS).
Workers should become familiar with Material Safety Data Sheets for these products.

.02 Samples

The Contractor shall be prepared to submit a 1 kilogram or a 1 litre sample of crack sealing material to the City and at
least two (2) weeks prior to commencing work.

During the process of placing, the Engineer may require the Contractor to take samples of the crack sealing material
directly from the heating kettle.

357.03 EQUIPMENT

All equipment shall be safety approved.

.01 Router

Routing equipment shall consist of mechanical routers capable of continually creating well-defined right-angle routs. The
routing equipment shall be sufficiently portable and flexible to accurately follow wandering cracks without tearing,
chipping or spalling the crack edges. Equipment must produce a clean, neat square cut with vertical sidewalls.

The router shall be guided so that the crack lies entirely within the routed channel. Vertical sides of the cut shall be

perpendicular to the pavement surface. The router must be capable of cutting a grove as shown on Dwg. 10-357-01
“Asphalt Crack Sealing Detail”. Open “V” shaped groves are not permitted.
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Bits used to rout the cracks must be kept sharp and replaced promptly when dull.

.02 Compressor

Compressed air equipment is required to effectively clean the cracks. The compressor, which may be attached to the hot
air lance, shall provide a clean oil-free air jet of a minimum flow of 4 m%min, a minimum velocity of 990 m/s and a
minimum pressure of 600 kPa.

.03 Hot Air Lance

A hot air lance is required to dry and pre-heat cracks prior tot applying crack sealing material. The hot air lance must be
used at all times to warm the crack and remove moisture. It is acceptable to use the compressor and air lance
simultaneously. Tiger torches are not permitted.

.04 Heating Kettle

The heating kettle shall be a double-jacketed melting boiler capable of providing indirect heating and constant agitation of
the crack sealing material. The kettle must be equipped with positive thermostatic temperature controls that will prevent

overheating of the crack sealing material and heat transfer oil.

A calibrated thermometer capable of +/-5°C from 100° to 400°C will be located so that the workers may safely and
frequently check and record the crack seal material temperature.

A heated sealant applicator wand shall be attached to a heated hose and attached to a heated sealant chamber. Temperature
controls will be capable of maintaining the temperature of the sealant within manufacturer’s tolerances.
357.04 TRAFFIC CONTROL

The Contractor shall be responsible for the maintenance and directing of traffic during crack sealing in accordance with
Division 7, Specifications for Temporary Signs & Devices.

Treated areas shall be protected from vehicle traffic for either thirty (30) minutes after the crack sealing material has been
poured or in accordance with the manufacturer’s specifications, whichever is longer.

Where traffic is to be maintained during crack sealing, the surface of the crack sealing material shall be dusted with
Portland cement or agricultural lime prior to allowing traffic on the sealed areas.

Each vehicle used by the Contractor for the application of crack sealing material shall be equipped with a clearly visible
rotating amber light.

357.05 PREPARATION OF UNCUT CRACKS (BLOW & GO METHOD, NO ROUTING)

Crack sealing shall be limited to sealing uncut cracks (Blow & Go Method) during the periods of spring and fall. Pavement
surfaces and crack edges must be dry, and the air temperature must be above 2°C.

Crack sealing will include cleaning and sealing open cracks greater than 3mm wide and less than 25mm wide during the
spring and fall seasons.

The cleaning operation shall consist of high compressed air free of oil to rid cracks of debris and/or moisture. The hot air
lance will be used to warm the cracks and to remove any remaining moisture. The operation of the compressed air and
hot air lance maybe conducted in combination or separately. All cracks shall be dry (exhibiting no evidence of moisture)
prior to sealing.

The Contractor shall remove all dirt, dust and debris from the pavement, and this shall be considered as incidental to the
work.
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357.06 PREPARATION OF CUT CRACKS (ROUT AND SEAL METHOD INCLUDES ROUTING)

During the summer season, all cracks greater that 3 mm wide and less than 10 mm wide will be routed and cleaned. All
cracks greater than 10mm wide and less that 25mm wide shall be sealed according to the Blow & Go method. The standard
dimension of the cut crack (rout) is 20mm wide by 20mm deep or as directed by the Engineer.

The cracks will be routed taking care to follow the crack precisely. Avoid leaving small islands of pavement, which are
or could be broken loose. Two (2) or more cracks shall not be joined by routing through uncracked pavement or routed in
areas where a crack does not exist.

Following routing, the pavement surface and the routed crack shall be cleaned with high compressed air free of oil to rid
cracks of debris and/or moisture. Ensure that no debris or moisture enters the routed crack before sealing. All routed
cracks shall be sealed within four (4) hours of routing.

The hot air lance will be used to warm the cracks and to remove any remaining moisture. All cracks shall be dry (exhibiting
no evidence of moisture) prior to sealing.

The routing operation shall be periodically checked for cleanliness using duct tape by pressing 1 metre of the adhesive
surface of the tape into the rout and inspecting it. After proper cleaning, there should be very little, if any residue on the
tape.

The Contractor shall remove all dirt, dust and debris from the pavement. This shall be considered as incidental to the
work.

357.07  MELTING AND PREPARING HOT CRACK SEALING MATERIAL

The Contractor shall fully comply with the crack sealing material manufacturer’s instructions for heating and preparing
sealant for application using the specified equipment.

The crack sealing material shall be heated and melted in the melting kettle. The kettle should be charged by adding a few
units of crack sealing material at a time. When the compound has reached a fluid condition, additional material can be
added until the kettle is full.

The crack sealing material shall be subjected to continuous and positive agitation. The temperature used in the melting
the compound will be in accordance with the manufacturer’s recommendation. Overheated, burned or under heated
material shall not be used. If applied, it shall be removed and replaced at the Contractor’s expense, as directed by the
Engineer.

When the pouring temperature has been reached, the crack sealing material shall be maintained at this temperature until it
is placed in the crack. In no case, shall the material be held at fluid temperatures for more than three (3) hours.

The Contractor shall ensure that crack sealing material packaging or other foreign material does not get into the melting
unit.

357.08 HOT SEALANT APPLICATION

All cracks shall be thoroughly dried and cleaned of all residual dust and debris with high compressed air followed by the
heating of the crack or rout with the hot air lance. The compressor and hot air lance may be used in combination or
separately.

The hot air lance should always be used and kept moving at a pace that will avoid burning the surrounding pavement. A
qualified operator should be used to adjust the cleaning speed, flame size and the distance of the heat lance tip from the
road.

All cracks shall be carefully inspected prior to sealing to ensure they are thoroughly dry, clean and free from dust and
debris. Adjacent pavement surface must also be clean and dry. The sealant compound shall not be applied with evidence
of any dampness on or within the pavement or in the pavement pores. No salt residue shall be present on the pavement
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while crack sealing.

The crack sealing material shall not be applied when the ambient temperature is below 2°C or according to the sealant
manufacturer’s instructions.

No sealant shall proceed under unfavourable conditions having regard to the foregoing stipulations, until same have been
rectified to the satisfaction of the Engineer.

The crack sealing material shall be applied by the heated sealant applicator wand. The crack sealing material shall be
placed within two (2) minutes after heating of the crack with the hot compressed air lance. Care should be taken to avoid
spillage of the material on the pavement. Should spillage occur, then the contractor shall clean it up at his own expense.

Pour pots shall not be allowed unless they are used to seal cracks or routs which were previously sealed by the heater kettle
and only need a second application to be topped up.

The crack sealing material is placed into the prepared crack or rout, and the material is spread over the crack with a
squeegee or with the wand. The crack sealing material centered over the crack or rout shall be shaped with a squeegee or
wand as thin as possible into an overband approximately 50mm wide.

Following the application of the crack sealing material and before the area is open to traffic; all treated areas will be
thoroughly checked for areas exhibiting adhesion failure, damage to the sealant, missed cracks, foreign objects in the
sealant or other problems. All areas not meeting the acceptable criteria shall be prepared and resealed until satisfactory.

To prevent tacking prior to curing, the Contractor shall sprinkle the sealant with agricultural lime as traffic warrants.

357.09 WARRANTY

The Contractor shall guarantee that subject to normal wear and tear, all work performed under this contract will remain in
acceptable condition for a period of twelve (12) months from the date of acceptance of all work by the Contractor

An acceptable condition would be when 95% of the crack seal performs as required over the twelve (12) month period. If
the less than 95% of the crack sealant performs as required, the Contractor will have to repair all failed areas within the
contract at the Contractor’s expense. All material, haul, traffic control and related works shall be paid by the Contractor.

The Contractor shall, within fourteen (14) days after receiving written notice from the Engineer (or an agreed upon date),
make good at his expense, in a manner satisfactory to the Engineer, any imperfections due to faulty materials or
workmanship discovered in the work.

357.10 MEASUREMENT FOR PAYMENT

Measurement for payment for crack sealing will be by means of the required completed and accepted crack seal, measured
in metres rounded to one decimal place. The crack sealing of cracks which the Engineer did not required to be treated,
will not be included in measurement for payment.

357.11 PAYMENT

Payment at the contract price for crack sealing shall be compensation in full for all labour, materials and equipment-use
to: supply samples of sealant to the City, clean out and/or rout the cracks that the Engineer requires to be treated, clean the
routed cracks, dry the cracks, supply and apply sealant to the required depth, clean up all sealant spillage on the pavement,
supply and apply cement or lime to the treated cracks to prevent tacking, together with the cost of providing the required
traffic control.
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ITEM 358

REPROFILING AND ASPHALT PATCHING

358.01 SCOPE OF WORK

The Contractor shall reprofile distressed or irregular asphalt surfaces, tack coat and patch or resurface with new asphalt to
provide a smooth finished surface at the same level as the surrounding existing asphalt.

358.02 EQUIPMENT

Reprofiler shall conform to the requirements of Item 355 "Reprofiling".

358.03 MATERIALS
Asphalt shall be asphaltic concrete as specified in Item 351 *Hot Mix Asphaltic Concrete".

Tack coat shall be tack coat as specified in Item 354 "Tack Coat".

358.04 PROCEDURE

The Contractor shall reprofile the asphalt in clean straight lines. Transverse joints shall be perpendicular to the curb line
with longitudinal joints parallel to the curb line. The area of asphalt to be reprofiled shall extend at least 300mm outside
the distressed area. The depth of reprofiling shall be to a depth sufficient to provide for a minimum 40mm lift of asphalt
patching.

The Contractor shall apply tack coat to the horizontal and vertical surfaces of the reprofiled area. Asphalt shall be laid
from the edge of the cut and processed to the centre. Asphalt shall not be laid in layers greater than 50mm thick and when
the smallest dimension of a patch exceeds 2.5 metres, a mechanical asphalt spreader shall be used to lay the patch.
Asphalt shall be compacted to 97% of the Standard Marshall Test.

The finished surface shall be smooth and at the same level as the surrounding existing asphalt.

358.05 PAYMENT

Payment shall be made at the unit price bid per square metre of Reprofiling and Asphalt Patching. The unit price bid shall
be full compensation for all labour, equipment, and materials necessary to reprofile asphalt surfaces, clean reprofiled
surface, tack coat, and patch with asphalt, all in accordance with this specification.

CITY OF ST. JOHN’S SPECIFICATIONS BOOK



JANUARY 2022 359-1

ITEM 359
PULVERIZE EXISTING ASPHALT
359.01 SCOPE

Pulverizing is a process by which the existing asphalt pavement is crushed in place into small size particles and
mixed with part of the existing granular base to total depth equivalent to twice the old asphalt thickness. This is
accomplished in one operation with a pulvi-mixer type of equipment.

The pulverized mixture is re-levelled and re-profiled prior to compaction.

359.02 PROCEDURE

The Contractor shall pulverize the existing asphalt pavement (asphalt and granulars) to a depth as provided by the
Engineer, up to a total maximum depth of 160mm unless noted otherwise in the unit price table. The pulverized
material shall have 100% passing a 40mm sieve and shall be blended uniformly. This process shall be performed using
a Caterpillar Reclaimer or equivalent.

After the pulverizing operation has been completed the Contractor shall prepare the roadway for Hot Mix Asphalt
Paving or other applicable surface treatment as directed by the Engineer. This shall include saw cutting the asphalt,
rough grading, addition of new Granular “A” as directed by the Engineer, fine grading and compaction. If the Engineer
requires the gradation of the pulverized material to be adjusted, thorough mixing of new Granular “A” with the
pulverized material will be required. The profile and cross section shall be restored to the satisfaction of the Engineer.

The grading and compaction shall be in accordance with Item 323 “Gravel for Streets” of the Specifications Book.

The Contractor shall be responsible for maintaining the gravel surface in a condition acceptable to the Engineer until
the Hot Mix Asphalt Paving or other surface treatment is complete. The roadway shall not be left unpaved more than
one week after pulverization of the old asphalt and the pulverized or unpaved work area shall not be greater than 4km
in road length.

359.03 MEASUREMENT FOR PAYMENT

Measurement for payment shall be in square meters of actual area of roadway pulverized. The measurement
calculations shall be based on actual existing asphalt width determined from field measurements and the length of the
actual horizontal distance covered as determined by the Engineer.

359.04 PAYMENT

Payment at the contract price for Pulverization of Existing Asphalt will be considered compensation in full for all
plant, labour and material use to: saw cut asphalt at the limits of pulverizing, pulverize the existing asphalt and granular
materials to a depth as directed by the Engineer, to a maximum depth of 160mm or as specified in the Unit Price
Table, rough grading, fine grading including blending of new Granular “A” and compaction, and dust control as
deemed necessary by the engineer.

Payment for the new Granular “A” will be made according to Item 323 “Gravel for Streets”.
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ITEM 360

GEOGRID

360.01 SCOPE OF WORK

The work to be performed includes the supply and placement of a structural geogrid for the purpose of creating a
mechanically stabilized aggregate layer beneath or within the aggregate base course of the road structure. The goal of this
application is to reduce the depth of excavation into the existing road structure and still provide a pavement section that will
satisfy the service life requirements of the road.

360.02 MATERIALS
The geogrid shall be integrally formed through punching and drawing of extruded sheets of polypropylene. The geogrid shall
be oriented in three substantially equilateral directions, so the resulting ribs have a high degree of molecular orientation

which continues at least in part through the mass of the integral node.

The resulting geogrid structure shall have apertures that are triangular and shall have ribs with depth-to-width ratios greater
than 1.0.

The geogrid shall be certified in writing by the manufacturer to meet the following characteristics:

Properties Longitudinal Diagonal Transverse General
Rib Pitch®, mm (in) 40 (1.60) 40 (1.60) -
Mid-rib depth®, mm (in) - 1.2 (0.05) 1.2 (0.05)
Mid-rib width®, mm (in) - 1.1 (0.04) 1.1 (0.04)
Rib shape rectangular
Aperture shape triangular
Junction Efficiency®, % 93
Aperture stability®, kg-cm/deg @ 5.0 kg-cm 3.0

ial sti in® 9
o s o S, K © 05 2 1540
Resistance to chemical degradation® 100%
\I,?vtzzitsgzpiiz (tg ultra-violet light and 70%

1. Unless indicated otherwise, values shown are minimum average roll values (MARVs) determined in accordance
with ASTM D4759-02. Brief descriptions of test procedures are given in the following notes.

2. Nominal dimensions.

3. Load transfer capability determined in accordance with ASTM D6637-10 and ASTM D7737-11 and expressed as a
percentage of ultimate tensile strength.
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4. In-plane torsional rigidity measured by applying a moment to the central junction of a 225mm x 225mm specimen
restrained at its perimeter in accordance with GRI-GG9 modified.

5. Radial stiffness is determined from tensile stiffness measured in any in-plane axis from testing in accordance with
ASTM D6637-10.

6. Resistance to loss of load capacity or structural integrity when subjected to chemically aggressive environments in
accordance with EPA 9090 immersion testing.

7. Resistance to loss of load capacity or structural integrity when subjected to 500 hours of ultraviolet light and
aggressive weathering in accordance with ASTM D4355-05.

360.03 STORAGE AND HANDLING

1. Geogrid rolls shall be elevated off the ground and adequately covered to protect them from site construction
damage, precipitation, any contamination of dirt, dust any other deleterious materials.

2. Geogrid rolls shall be protected from extended ultraviolet radiation including sunlight, chemicals that are strong
acids or strong bases, flames including welding sparks, excess temperatures, and any other environmental
conditions that may damage the physical properties of the geotextile.

3. Store and handle the geogrid in accordance with the manufacturer’s recommendations.

360.04 PLACEMENT

1. Geogrid shall not be placed when weather conditions, in the opinion of the Engineer, are not suitable for
installation including heavy rainfall, extreme cold or frost conditions, or extreme heat.

2. The geogrid shall be laid smooth without wrinkles or folds on the prepared sub-grade in the direction of
construction traffic. The geogrid shall be free from any tension or stress.

3. Adjacent geogrid rolls should be overlapped along their sides and ends as a function of subgrade strength as per
the manufacturer’s instructions.

4. Cut geogrid to conform to curves.
5. Place piles of base or sub-base material as required to hold geogrid in place. Pins and washers are not permitted.

6. Install geogrid to the limits of the roadway sub-grade including intersections and turning lanes or as directed by
the Contract Administrator.

7. Prior to covering, the geogrid shall be inspected by the Contract Administrator for damage during installation.

8. Cover the damaged area with a geogrid patch that extends an amount equal to the required overlap beyond the
damaged area.

9. Remove and replace geogrid that is improperly installed or damaged as directed by the Engineer.

10. Construction vehicles are not permitted directly on the geogrid. Turning of vehicles shall not be permitted on the
first lift above the geogrid.

11. Avoid sudden stops or sharp turns by construction equipment during placement of sub-base materials.

12. Geogrid shall not remain uncovered for longer than 7 days after installation.
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13. Install geogrid in accordance with this specification and the manufacturer’s recommendations.

360.39 PAYMENT

Payment shall be on a lump sum or unit price basis, as per the pay items identified in the Form of Tender. The bid price shall
include all labor, equipment, and materials necessary to complete the work in accordance with this specification. No
measurement or payment will be made for the overlapped area.
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DIVISION 4

SPECIFICATIONS FOR STRUCTURES

INDEX
Item No. of pages in each item
400 Index 1
401 Removal of Existing Structure 2
402 Excavation for Foundation, Unwatering and Extra Backfill for Structures 5
403 Construction Specification for Piling 5
404 Concrete Structures 19
405 Concrete Reinforcement 3
406 Prestressed Concrete Members 9
407 Formwork and Falsework 6
408 Dowels 2
412 Bearings 4
413 Expansion Joints 4
414 Bridge Deck Waterproofing 5
415 Aluminum Bridge Railing 2
416 Waterstops 2
417 Hydraulic Rip-Rap 2
418 Deck Drains 1
419 Rehabilitation of Concrete Structures 16
422 Asphaltic Paving of Bridge Decks 6
424 Application of Concrete Sealer 2
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ITEM 401

REMOVAL OF EXISTING STRUCTURE

401.01 SCOPE OF WORK

The scope of the work involves the demolition, removal, salvage and disposal of an existing structure, structural
components and debris.

The intention of this specification is to cover both rehabilitation and complete removal and disposal works. For
rehabilitation type projects, a supplementary general condition shall describe which structural components are to be
removed, salvaged and disposed of.

Debris shall be defined as pieces of timber, concrete, steel, wood, sticks, branches, bushes, garbage and the like including
that above and below the water level. Also included is the accumulation of debris from the time of tender closing up to
and including the date of substantial completion.

Structural components and related debris shall include that related to the superstructure, railings, bearings, abutments,
piers, footings and wingwalls.

All work shall be carried out in accordance with CSA S350 “Code of Practice for Safety in Demolition of Structures”.

401.02 GENERAL

The demolition, removal, disposal and salvage of an existing structure shall be carried out under the following conditions:
Division 9, Environmental Requirements.

The Structure shall be removed to 0.6 metres below grade or stream bed with as little disturbance to the area or riverbed
as possible. The bending down of reinforcing steel to meet the above 0.6 metre criteria shall not be permitted. Reinforcing
steel shall be cut off flush with the concrete remaining in the works. The area or stream bed will be restored to as near
original condition as possible and to the satisfaction of the Engineer.

Where unwatering is required, it shall be provided for under Item 180 of the Specifications Book.

When all activity is complete, the affected work area must be restored to its natural condition acceptable to the Engineer.
This shall include the backfilling of holes left after the existing foundation has been removed with material compatible

with the natural environment.

The Contractor is advised the indiscriminate disturbance of the general area or stream bed will not be permitted.

401.03 DEMOLITION, REMOVAL, SALVAGE AND DISPOSAL

The Contractor shall provide a disposal site satisfactory to all municipal, provincial and federal agencies having
jurisdiction. Such disposal site shall be specifically approved by the Engineer.

Demolition, removal, salvage and disposal shall include the excavation, disassembly, breaking into pieces, handling,
transportation from the job to disposal or storage site, and disposal or storage of bridge components and debris including
burial and trimming of the disposal site to neat contours as required.

Demolition, salvage and removal operations shall be conducted in a workmanlike manner as approved by the Engineer.
Debris which moves downstream during the work shall be recovered. Debris with a larger dimension of 500mm shall be

CITY OF ST. JOHN'S SPECIFICATIONS BOOK



401-2 JANUARY 2022
removed from streams and rivers.

The use of explosives will only be permitted where they are authorized for use by the Engineer. The use of explosives
will not be permitted where any part of the structure is intended for salvage or to remain in future work.

401.04 SALVAGE

Where structural components, regardless of material type are destined to be salvaged, the contract shall contain a
supplementary general condition indicating which components are to be salvaged, how and where they are to be stored
and whatever other pertinent requirements must be fulfilled by the Contractor.

Where the removal of aluminum railing, steel guiderail and any related components is required, it shall be salvaged by the
Contractor. This shall include loading, transportation to the Public Works Depot, off-loading and storage in a manner
acceptable to the Engineer. Storage shall include the provision for wooden spacers to separate the various items from the
ground and from each other. Provision for suitable watertight containers necessary to store components which may
become lost or scattered is also required.

401.05 MEASUREMENT FOR PAYMENT

Measurement for payment purposes shall be lump sum for the demolition, removal, disposal and salvage if so required, of
the existing structure, structural components and debris as outlined above.

401.06 PAYMENT

Payment at the contract price for “Removal of Existing Structure” shall be full compensation for all labour, materials and
equipment-use to demolish, remove, salvage and dispose of an existing structure, structural components and related debris
as outlined above.

Also included in the basis of payment is the cost to the Contractor of selecting and providing the disposal site, cost of all

permits, fees and royalties in addition to all necessary backfilling, grading and trimming of both the job and disposal site
to neat and sightly contours.
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ITEM 402

EXCAVATION FOR FOUNDATION,
UNWATERING AND EXTRA BACKFILL FOR STRUCTURES

402.01 DESCRIPTION OF EXCAVATION

Excavation shall include the removal of all material necessary for the construction of foundations, substructures and
the backfilling of the same in accordance with the plans or as directed by the Engineer.

All rock or other hard foundations shall have all loose or soft material removed to present a clean firm surface.

When a footing is to rest on an excavated surface other than rock, special care shall be taken not to disturb the bottom
of the excavation. This shall include excavation by hand where so required or the use of excavator attachments which
do not project below the final footing elevation. Alternatively, for footings excavated in the dry where the soil at or
below the foundation elevation is disturbed as a result of construction operations; the foundation soil must be
recompacted to yield a bearing capacity equal to or greater than that specified for the footing as approved by the
Engineer.

In soft conditions, the final removal of material to foundation level shall not be made until the Contractor is ready to
proceed with the construction of the footing. When material at the foundation elevation is Other Material and has
been over excavated, the elevation shall be re-established by replacing with suitable material and compacting it to the
bearing capacity indicated on the contract drawings as approved by the Engineer. When the founding material is Solid
Rock and has been over excavated, the foundation elevation shall be re-established to the original elevation with mass
concrete. First, all loose and compressible material shall be removed from the excavation to the satisfaction of the
Engineer. Next, concrete shall be placed to the foundation elevation and shall fill the entire volume of the over
excavation. Concrete shall be of a quality compatible with that used in the footing.

Footing elevation shall be considered as approximate only and may be ordered to be changed by the Engineer on
evaluation of conditions as the excavation proceeds.

Unless otherwise specified no excavation shall be made outside of that required for constructing substructure and the
natural stream bed adjacent to the structure shall not be disturbed without permission from the Engineer. The
Contractor shall ensure that the channel is brought back to its original condition unless otherwise authorized.

After each excavation is completed, the Contractor shall notify the Engineer and no concrete or other backfill shall be
placed until the depths of excavation and the nature of the foundation material has been affirmed as satisfactory.

Materials excavated as excavation for foundations will be used for backfill if the material is deemed suitable by the
Engineer.

Suitable excavated material beyond the requirements for backfilling the excavation will be incorporated into fill
construction in accordance with Item 321 Street Excavation. Excavation for foundation materials not required or
unsuitable for backfilling excavation or for fill construction, will become the property of the Contractor. No overhaul
will be paid for the removal and disposal of these materials. The use and classification of all excavation foundation
materials will be as directed by the Engineer.

402.02 CLASSIFICATION
Excavation shall be measured and classified as solid rock and other material. Provided that whenever the classes of
material excavated cannot be separately measured on an accurate basis, the material will be classified on a percentage

basis.

(@ Solid Rock - shall include all rock in masses or ledges in their original or stratified bed or position and all
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boulders and detached pieces of rock exceeding 0.50m3.

(b) Other Material - shall include all solid material other than solid rock as defined above including boulders less
than 0.50m3,

402.03 PROTECTION

All substructure work shall be adequately shored, braced or otherwise adequately protected in a rigid fashion in
accordance with Item 407 “Formwork and Falsework”.

Where the stability, safety or function of an existing roadway, railway or other works can be impaired by an excavation
or temporary slope, the Contractor shall provide such protection as may be required including sheeting, shoring and
driving of piles where necessary to prevent damage to such works.

Where any excavation may endanger physical facilities, public safety or that of workmen, or the face of the excavation
is less than two (2.0) metres from the edge of traveled lane or asphaltic pavement, whichever is nearest, or the
excavation is more than one (1.0) metre deep, the Contractor shall submit scaled drawings detailing the method of
protection, physical dimensions and grades of sub sheeting, shoring, bracing and piling. These drawings shall be
prepared, signed and stamped by a Professional Engineer licensed to practice in the Province of Newfoundland.

All work must conform to the latest revision of the Occupational Health and Safety Act, including all amendments.

Unless otherwise specified, any materials used for protection shall remain the property of the Contractor and shall be
removed from the job site when no longer required.

402.04 UNWATERING FOR BRIDGE FOUNDATIONS

The Contractor shall carry out all work necessary to prevent disturbance to the foundation and unless otherwise
specified, he shall place all the concrete in the dry.

Where the term “unwatering” is used in this specification, it shall mean the removal of all water that would impede
the placing of concrete for the foundations of the permanent structures by means of temporary water-tight structures
and pumps.

The Contractor shall submit plans and descriptions outlining the methods of unwatering that he intends to use. These
plans shall be approved by the Engineer before construction is started; approval will not relieve the Contractor of his
responsibility for unwatering the foundations to the satisfaction of the Engineer.

Any damage to the permanent structure due to any failure of the temporary structure used in the unwatering operations
shall be remedied at the expense of the Contractor to the satisfaction of the Engineer, even to the extent of removal
and reconstruction of said permanent structure.

Unwatering for bridge foundations shall include the supply of all equipment, materials and labour for the construction
of the necessary water-tight temporary structures, their pumping out and subsequent removal.

Earthfill cofferdams shall be faced with a layer of plastic sheeting followed by sandbags. The purpose is to produce
a dam that permits the least amount of infiltration and therefore requires the minimum amount of unwatering.

Effluent from an unwatering operation shall not be disposed of directly into a watercourse or water body. Effluent
shall be discharged to a vegetated area or to a sedimentation basin for silt removal before being returned to a
watercourse. Where possible, the vegetated area shall be not less than 60m from a water course or water body unless
otherwise directed by the Engineer.

If for any reason, all water cannot be removed from the forms so as to permit concrete to be placed in the dry, the
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Engineer may authorize upon receipt of a written request from the Contractor, the placing of a concrete seal by means
of a tremie pipe or some other method. When a concrete seal is so authorized, the Contractor shall supply at his own
expense all equipment, materials and labour necessary for such tremie concrete and no payment will be made for
tremie concrete so placed other than under the lump sum bid for “Unwatering”.

Unless otherwise specified, all temporary unwatering and support structures shall remain the property of the
Contractor and shall be removed from the job site when no longer required.

402.05 EXTRABACKFILL

All backfilling and compaction work shall be conducted in the dry and under controlled conditions as approved by the
Engineer.

The use of large vibratory compactors of the type used in roadway projects is prohibited adjacent to wingwall legs
and abutments.

Select Material Compacted

The grubbing and excavation of all unsuitable material, and unwatering operations shall be completed before any
select material is placed.

The quality of select material compacted shall be non-frost-susceptible, free draining, granular material complying
with Item 323 “Gravel for Streets” - Granular “B”. The physical and gradation requirements shall be in accordance
with Section 323.02. The location of a source of sufficient suitable material is solely the responsibility of the
Contractor.

The percentage of crushed materials is to be minimum of 70%. This will be determined by examining the fraction
retained on the 4.76mm sieve and dividing the weight of the crushed particles by the total weight retained on the
4.76mm sieve. Only pieces having one or more freshly fractured faces will be counted as crushed material. Pieces
with only small chips removed will not be considered as crushed.

French drains comprised of washed well-graded stone including filter fabric and perforated pipe if indicated shall be
placed at weep holes and wherever else required on the contract drawings.

The limits for placing select material compacted shall be as defined on the contract drawings or in the tender
documents. Where select material is to be placed below abutment or pier footings, the limits shall be defined as that
extending 1.0 metre beyond all sides and ends of the footing(s) and extending to the original ground elevation or
bottom of excavation whichever is more pertinent from the bottom of the footing elevation at a side slope of
1.5:1(min.). The limits of placing shall be stakes on the ground before placing operations begin.

Select material placed below abutment and pier footings, behind abutments, retaining walls, wing walls, and similar
structural components shall be placed in horizontal layers having a maximum loose thickness of 250mm before
compaction. Where permission is given in writing by the Engineer or so indicated on the contract drawings, the
maximum lift thickness can be increased to 500mm where select material is being placed in non-structural
applications. The backfill can be spread with a bulldozer and after each layer is spread, a vibratory compactor must
be used as directed by the Engineer.

The Contractor shall compact the backfill behind abutments to a minimum of 95% of the maximum Standard Proctor
Dry Density and to a minimum of 100% of the maximum Standard Proctor Dry Density below all footings, i.e. as per
(ASTM D698). When directed by the Engineer, water may be added to assist the compaction effort, but the amount
of water added should not bring the moisture content above the optimum for the compactive effort used.

The Contractor shall provide the Engineer with sufficient notice to perform Proctor and density testing. Acceptance
shall be determined based upon samples taken from the point of final acceptance. The bottom layer must be spread,
thoroughly compacted and tested before the next layer is placed.
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No backfill shall be placed below a footing, against an abutment, wingwall or retaining wall until permission has been
obtained from the Engineer.

Backfilling around arches, rigid frames, abutments and piers shall proceed simultaneously and evenly on both sides
s0 as to avoid differential surface elevation in excess of 500mm.

Compacted Ordinary Fill

All material and placing shall be in accordance with Item 321 “Street Excavation”. However, location of the source
will be the responsibility of the Contractor.

402.06 MEASUREMENT FOR PAYMENT

Excavation shall be measured in cubic metres in the original position of material excavated in conformity with the
plans or as directed by the Engineer. Ordinarily no volume shall be included in the measurement for payment which
is outside the volume bounded by vertical planes parallel to and beyond the neat lines of the footings unless such
excavation is indicated on the contract drawings or specifically requested by the Engineer. The volume measured shall
not include water or other liquids but shall include mud. The top limit for payment volume is original ground or new
road subgrade elevation. Material removed above road subgrade elevation will be paid under Item 321 Street
Excavation of the General Specifications. The bottom limit is the completed bottom of footing. Measurement for
payment for over excavation will not be made.

The volume of boulders in excavation shall be determined on the basis of the three maximum rectilinear dimensions.
Unwatering shall be paid as lump sum as bid in the Unit Price Table.

Compacted ordinary fill and select material compacted shall be paid by the number of cubic metres in place to the
nearest one decimal place and the volume measured shall be that between the theoretical or final grades and the original
grades or lines as shown on the drawings, or as indicated herein.

402.07 PAYMENT
Excavation for Foundations

Payment at the contract price for “Excavation for Foundations” (a) Solid Rock and (b) Other Material, shall be full
compensation for all labour, services, equipment and materials for all excavation required, protection of the
excavation, protection of adjacent works, stockpiling of excavated material for backfilling, placing and compaction of
excavated material and disposal of any surplus or unsuitable excavated material.

Unwatering

Payment at the contract price for the item “Unwatering” in the Unit Price Table shall be full compensation for all
labour, service equipment and material to do the work according to the specifications.

Extra Backfill Select Material Compacted

Payment at the contract price for Extra Backfill Select Material Compacted shall be full compensation for all labour,
equipment, plant and materials involved in the cost of locating, obtaining approval, providing a pit or quarry, sampling,
clearing, grubbing, producing, loading, hauling, placing of granular backfill to the structure, the granular material at
weep hole drains, french drains, perforated subdrain, weeping tile and filter fabric where so indicated on the contract
drawings, for compacting the material and all other work required to place, spread and ensure compaction of the
material according to the specifications including the payment of royalties.
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Extra Backfill Compacted Ordinary Fill

Payment at the contract price for Extra Backfill Compacted Ordinary Fill shall be full compensation for all labour,
equipment and material, locating, obtaining approvals, clearing, grubbing, hauling, loading, placing and compacting
the fill and all other work necessary to comply with specifications in Item 321 “Street Excavation”.

Over excavation

Payment will not be made for over excavating due either to the Contractor’s method of operation or his negligence.
Neither will compensation be provided for the cost of remedial measures required by the Engineer as a result of over
excavation by the Contractor.
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ITEM 403

CONSTRUCTION SPECIFICATION FOR PILING

403.01 SCOPE OF WORK

The scope of this specification is to cover the supply and driving of piles, sheet piles and associated work, in steel or
timber.

403.02 MATERIALS

All materials shall be new and previously unused. The Contractor shall provide Mill Certificates and a Letter of
Compliance for all piling and piling related materials used in the project.

.01 Vacant
.02 Steel Sheet Piles and H-Piles

Steel sheet piles and steel H-piles shall comply with the requirements of CSA G40.21 300W or ASTM A328. The
straightness tolerance shall be 25mm in 20 metres.

Two copies of the mill certificates, indicating that the steel meets the requirements of the appropriate standards for Sheet
and H piles shall be submitted to the Engineer prior to shipment to the job site.

Where mill test certificates originate from a mill outside of Canada or the United States of America the Contractor shall
have the information on the mill certificates verified by testing by a Canadian laboratory. The laboratory shall be certified
by an organization accredited by the Standards Council of Canada to comply to comply with the requirements of ISO/IEC
17025 for the specific tests or type of tests required by the material standard specified on the mill test certificate. The mill
test certificates shall be stamped with the name of the Canadian testing laboratory and appropriate wording stating that the
material conforms to the specified material requirements. The stamp shall include the appropriate material specification
number, the date (i.e., yyyy-mm-dd), and the signature of an authorized officer of the Canadian testing laboratory.

.03 Steel Tube Piles

Steel tube piles shall be welded or seamless tube piles and shall comply with the requirements of ASTM Specification
A252 Grade 2 or Grade 3. If welded they shall be welded by the Electric Arc method in accordance with CSA W59.

The straightness tolerance shall be 25mm in 20 metres.

Two copies of the mill certificates, indicating that the steel meets the requirements of the appropriate shall be submitted
to the Engineer prior to shipment to the job site.

Where mill test certificates originate from a mill outside of Canada or the United States of America the Contractor shall
have the information on the mill certificates verified by testing by a Canadian laboratory. The laboratory shall be certified
by an organization accredited by the Standards Council of Canada to comply to comply with the requirements of ISO/IEC
17025 for the specific tests or type of tests required by the material standard specified on the mill test certificate. The mill
test certificates shall be stamped with the name of the Canadian testing laboratory and appropriate wording stating that the
material conforms to the specified material requirements. The stamp shall include the appropriate material specification
number, the date (i.e., yyyy-mm-dd), and the signature of an authorized officer of the Canadian testing laboratory.

.04 Pile Tips

As per contract specifications.
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.05 Concrete and Reinforcement for Steel Tube Piles

Concrete and reinforcement shall be in accordance with Item 404 “Concrete Structures” and ltem 405 “Concrete
Reinforcement”, respectively.

.06 Storage and Handling

All piles shall be stored and handled in such a manner that damage is prevented and that design strengths will not be
affected by deterioration or deformation.

403.03 PILE DRIVING

.01 General Requirements and Restrictions

Piles shall not be driven until other excavation is completed to below cut-off level. Any material forced up between the
piles shall be removed to the correct elevation. Any fill material shall be placed to the underside of the footing before
driving piles.

Piles shall not be driven within 15m of concrete placed during the preceding seven days.

The Contractor shall not drive piles in such a manner that the piles are subjected to excessive or undue abuse. Forcing
piles into their proper position by the use of excessive manipulation is prohibited.

The Contractor’s driving operation shall not cause vibration sufficient to harm the construction or adjacent property.
.02 Tolerances

Piles shall be driven as nearly as possible in the exact position specified on the drawings. After driving, piles at the cut-
off elevation shall not be more than 75mm from the location shown on the drawings.

Deviation from the vertical or required batter shall not be more than 20mm per lineal metre of pile. Any pile so out of line
or plumb as to impair its usefulness shall be pulled and redriven or an additional pile shall be driven as required by the
Engineer. The piles shall not be jacked or pulled laterally to bring their tops into correct location.

.03 Driving Equipment

All piles shall be driven with a hammer developing an energy per blow of not less than that shown in the Contract
Document. The energy should be capable of remote regulation to prevent damage to the piles. The piles and hammer
shall be held securely in the correct alignment by rigid leads extending down to the lowest point the hammer must reach.
.04 Jetting

Jetting shall not be used unless written permission has been given by the Engineer. Appropriate Special Conditions will
be given should jetting be authorized.

.05 Helmets

Pile heads shall be protected by helmets having adequate cushioning material next to the pile head. The helmet shall
distribute the blow of the hammer evenly throughout the pile cross-section.

Timber piles shall be prevented from splitting by collars.
.06 Records

The Contractor shall not commence driving piles in the absence of the Engineer.
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Blows per 300mm for each 300mm shall be recorded. For the final 300mm, the blows per 25mm shall be recorded.

When driving is interrupted before final penetration is reached, the final record of penetration shall not be taken until, on
resumption of driving, a further penetration of 300mm has been obtained.

.07 Redriving

Piles pushed up by driving or loosened by jetting of adjacent piles shall be redriven to comply with the requirements of
the contract. Similarly, if a pile(s) is suspected to have hung up on a boulder, the Contractor shall re-drive the pile(s) in
question as well as others in the immediate vicinity.

After all piling is complete and all piles are driven to meet project criteria, the contractor shall return to each footing and
re-drive at least ten (10) percent of the piles in each footing rounded to the next highest number of piles plus one. The
piles selected for redriving shall be randomly selected by the Engineer. If movement exists on one or more piles, additional
piles shall be re-driven until the Engineer is satisfied that all piles have met the design criteria as established on the contract
drawings or in the specifications.

The contractor is advised that piling shall not be cut-off until all re-driving is complete.
.08 Driving of Tube And H-Piles When Boulders Are Anticipated or Driving to Bedrock

When boulders are anticipated, pile tips should be fitted. Driving shall be carried out until the pile tips make contact with
rock. Driving energy shall be decreased to about a quarter and the pile shall be subjected to twenty blows. Energy can be
increased with approval from the Engineer by about a quarter at twenty blows for each interval until the Engineer is
satisfied that the requirements of the contract are complied with. Adjacent piles should then be redriven.

When steel tube and H-piles are to be driven to and chipped or socketed into bedrock, rock injector pile tips shall be fitted
to the ends of the piles. The piles shall be chipped into the bedrock using low energy. When the piles are firmly seated
the energy shall be increased in stages or intervals and eventually driven to refusal at the rated energy as stipulated in the
contract documents.

403.04 SPLICES
.01 Vacant
.02 Steel Piles

No splices will be permitted for steel piles except where allowed for in the contract or as authorized by the Engineer in
exceptional circumstances. In no event will more than two splices per pile be allowed.

Welding shall meet the requirements of CSA W59 and shall be done by a welder qualified according to CSA W47.1,
Division 1 or Division 2.1. Welding details shall be submitted to and approved by the Engineer.

If splices are within 5.0 meters of the pile cut off elevation specified, then they shall be made with complete penetration
welds as per the details on the contract plans and all welds shall receive 100% ultrasonic or radiographic inspection.

Pile splices specified as part of the design specifications which are below 5.0 meters from the pile cut off elevation shall
be made with complete penetration welds as per the details on the contract plans. All piles shall receive visual Inspection
with 20% of the piles rounded to the next highest number receiving 100% ultrasonic or radiographic inspection. Piles
chosen for testing shall be determined by the resident engineer.

The Contractor shall employ an independent testing company with no corporate affiliation to carry out the visual inspection
and non-destructive testing of welds. The independent testing company shall be certified by the Canadian Welding Bureau
to the requirements of CSA W178.1 for bridge structures by radiographic or ultrasonic test methods. The welding inspector
shall have documented evidence of training, professional knowledge, skill and experience in visual inspection of structural
steel welds and material, and have a valid certificate showing qualification to a Level 11 or 111 according to CSA W178.2.
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403.05 CONCRETE FILL IN TUBULAR STEEL PILES

After acceptance by the Engineer, the pile shells including rejected shells left in the ground shall be cut off at the required
elevation and shall be filled with concrete.

Prior to filling each pile, the inside shall be inspected with an electric lamp attached to a drop cord of sufficient length to
reach the bottom of the pile. Any debris and water shall be removed before placing the concrete.

Reinforcing steel shall be installed in the concrete fill at the top of all the piles as shown on the drawings.

No concrete shall be placed until all driving within a radius of 15m has been completed. If this cannot be done, driving
within these limits shall be stopped until the concrete in the last pile has set for at least seven days.

Concrete shall be poured continuously until the shell is filled.

The concrete shall be worked thoroughly down into place and compacted with a vibrator to the lowest extent of the
reinforcement.

After placing, the concrete shall be protected from frost for at least three days.

403.06 MEASUREMENT FOR PAYMENT
.01 Sheet Piles

The measurement for sheet piles will be in square metres to the nearest one decimal place, based on the driving lines as
shown on the drawings and the length of piling left in place after cut-off as approved by the Engineer.

.02 Piles Other Than Sheet Piles

The measurement for piles other than sheet piles will be in linear metres to the nearest one decimal place left in place after
cut-off and required for the work, all as approved by the Engineer. For piles driven this measurement shall include the
pile tip.

.03 Pile Tips and Splices

These will be measured according to the actual number used, authorized and accepted by the Engineer.

.04 Rejection

Any piles or tips which are rejected for reasons of improper driving, positioning or damage shall not be included in the
above measurements.

.05 Vertical Piles
All piles shown on the plans vertically or with a batter angle up to and including 10° will be considered as vertical piles.
.06 Battered Piles

All piles shown on the plans with a batter angle exceeding 10° will be considered and paid for as battered piles.

403.07 PAYMENT
.01 Piles Supplied by The Contractor

Payment at the contract price for this item, “Piles Supplied By the Contractor” shall be full compensation for all labour,
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materials, supplies and equipment required to complete the work associated with the supply of piling, loading and
transportation to the jobsite, unloading, handling and storage of piling materials and pile driving equipment plus
assembling and subsequent disassembly and removal from the job site of pile driving equipment and piling.

Payment at the contract unit price will be made for the actual quantity of pile driven provided this quantity equals or
exceeds the quantity estimated. If the actual quantity driven is less than the quantity estimated, payment will be made for
supplying the quantity driven plus the total length of unused piles (that is uncut piles in lengths originally supplied to the
Contractor and, if necessary, cut-off piles 3m or longer) but not exceeding the estimated quantity.

The unused piles shall be loaded, transported and off-loaded by the Contractor to a designated area at the Municipal Depot
as part of the demobilization item as per section 153 of the Specifications Book. When the Contractor transports the
unused piles, he shall present a receipt for the piles, signed by the Depot security to the Engineer.

The quantity of wastage (defined as the quantity supplied to the site less the pay quantity) shall be the Contractor's
responsibility and payment will not be made for such. The Engineer shall determine the quantity of wastage.

.02 Piles Driven

Payment at the contract price for this item shall be full compensation for positioning, driving, cleaning, painting, protecting
and cut-off.

The re-driving of piles shall be considered incidental to the work and extra payment will not be made for the same.
However, where the contractor succeeds in increasing the length of piling in the works he shall be compensated for the
supply and driving in accordance with the contract specifications.

Where pile capacity is established by dynamic analysis and relaxation occurs the Contractor shall have the pile capacity
re-evaluated. Piles are defined to have relaxed when more than 125mm average movement occurs in those piles subject
to re-driving as defined in Item 403.03.07 above. Dynamic analysis re-evaluation shall be conducted by an agency
approved the Engineer. The cost of the dynamic analysis re-evaluation shall be paid for by the City. All other costs
including, but not limited to, the cost of delay shall be considered incidental to the tendered price for piles driven.

No payment will be made for false work piling.

All costs involved in filling tube piles with concrete and reinforcing shall be included in the contract price for piles driven.
Payment for pile template(s) shall be considered incidental to the work and payment will not be made for such.

.03 Pile Splices

Payment at the contract price shall be full compensation for all labour, equipment, materials and services necessary to
supply and install the pile splices where approved.

.04 Pile Tips, Supply and Install

Payment at the contract price, shall be full compensation for all labour, equipment and materials necessary to supply and
install the pile tips.

.05 Jetting

No additional payment shall be made for jetting, if authorized.
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ITEM 404

CONCRETE STRUCTURES

404.01 SCOPE

The scope of this specification is to cover the supply of materials for concrete structures, production, delivery, placement,
sampling and testing of concrete, curing, and the subsequent protection. All work, plant, equipment and materials shall
be in strict accordance with CSA A23.1.

The plant from which the ready-mix concrete is supplied shall be certified in accordance with the requirements for
certification as published by the Atlantic Concrete Association or equivalent. A copy of the certification of conformance
shall be provided to the Engineer prior to the start of delivery under the proposed contract.

A job meeting shall be held prior to the deck concrete placement to discuss all aspects of the concrete work including
production, supply, delivery, placing, curing and any other related items. This meeting is to be called by the Engineer; the
Contractor and all others deemed necessary by the Engineer shall be in attendance.

404.02 MATERIALS

All concrete materials shall be in accordance with CSA-A23.1.
Cement

All cementing materials shall be in accordance with CAN/CSA-A3000.

Cement for Superstructure