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SECTION 1- DEFINITIONS July 9, 2001

Whenever, in any part of these Specifications, the following terms are used, the intent and meaning will be
interpreted as follows:

Act. Means the Municipal Government Act

Approval. The approval of the Engineer. The Engineer's decision will be final and binding in matters of
design and construction.

Board. Means the Nova Scotia Utility and Review Board
Development Officer. The Development Officer for the Municipality of the District of Chester acting
directly, or through an assistant or representatives duly authorized by the Development Officer, and

acting only within the scope of the particular duties assigned or within the tested scope of the authority.

Engineer. The engineer of the Municipality of the District of Chester and includes a person acting under
the supervision and direction of the Engineer.

Forcemain. A section of sanitary sewer through which sewage is either pumped or flows by gravity under
a low pressure head.

Public Highway. Any street or road owned and maintained by the Municipality, a Town or the Province
excluding designated controlled access highways pursuant to Section 20 of the Public Highways Act.

Inspection. Field inspection by the Engineer at various stages of construction.

Lateral. A service pipe for either sanitary sewage, storm water or potable water that extends from the
main to the property line.

Main Line. A main line refers to the primary pipeline in a water or sewer system. In the case of a sewer
line a main line includes both collection and trunk lines, and in the case of a water main includes both
distribution and transmission lines.

Maintenance Period. One year from the date of final approval of a subdivision as issued by the Engineer.
For final asphaltic paving or chip seal courses, the maintenance period shall extend one year from the
date of approval by the Engineer.

Municipality. The Municipality of the District of Chester

Natural Watercourse. The bed and shore of every river, stream, lake, creek, pond, spring, lagoon or
other natural body of water, and the water therein, whether it contains water or not.

Professional Engineer. A Professional Engineer who is a member of the Association of Professional
Engineers of Nova Scotia.

Roadway/Street. It includes the whole right-of-way which is reserved for use in constructing the roadway
and its appurtenances.

Run-off. Overland flow that occurs when the rainfall rate exceeds the soil's capacity to absorb water.

Sanitary Sewage. Wastewater from residential, industrial, institutional, and commercial buildings,
excluding storm water runoff and ground water.
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SECTION 1- DEFINITIONS July 9, 2001

Set Back. As defined by the Land Use Bylaw or the Subdivision By-law of the Municipality.
Services. All of the sanitary sewer, storm sewer, and water systems.

Storm Sewer. A buried drain for conveyance of storm water that includes the storm sewer main,
manholes, laterals, catch basins, and catch basin leads.

Sub-Base Course. The crushed rock or aggregate which is placed immediately upon the subgrade.

Subdivision. The division of any area of land into two or more parcels, and includes a re-subdivision or a
consolidation of two or more parcels.

Subgrade. That portion of the roadbed upon which the sub-base course is to be placed.

Tributary Area. The area that contributes runoff flow to an inlet or given point immediately downstream of
the contributing area.
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SECTION 2 - SUBMISSION REQUIREMENTS July 9, 2001

2.0

2.1

SCOPE

This Section is intended to assist the applicant for subdivision approval and prepare a submission for the
approval of municipal services. This section must be read in conjunction with the Subdivision By-Law.

TENTATIVE APPROVAL

2.1.1 General

A copy of the Permit to Construct from Nova Scotia Department of Environment will be required prior to
approval of Tentative Plan.

The following information is required with an application for tentative approval of subdivisions:

2.1.2 General Service Plan

Plan indicating proposed road layout, tributary service areas, and existing and proposed services;
including pipe sizes, valves, hydrants, manholes, lift stations, directions of flow, and points of connection
to existing systems.

2.1.3 Drainage Plan

Plan indicating contributing area, the area tributary to each inlet, natural watercourse, and existing and
proposed storm drainage systems; including run-off rates at each inlet and outlet, pipe/culvert size, and
other relevant features. Lot grading plans and minimum basement elevations may be required for areas
prone to flooding.

2.1.4 Survey Plan

Tentative plan of survey in accordance with the Subdivision Bylaw, showing proposed lot layout and all
proposed public highways, road reserves, and easements to be transferred to the Municipality.

Proposed roads shall be identified alphabetically with preferred street names provided in the covering
letter.

2.1.5 Detailed Design Drawings

Plan and profile drawings (1:500 horizontal, 1:50 vertical), drawing size D (600 mm x 915 mm overall
dimensions) indicating lot layout, manhole locations, lateral locations, valves, hydrants, pipe size,
material, and slope, horizontal and vertical road alignment data, existing and proposed road center line
profiles, and proposed ditch profiles.

Cross section elements if different than standard.

Details for lift stations indicating pump data, invert elevations for gravity inlet, overflow, and force main,
float elevations, base elevation, top elevation, wet well size, bypass piping arrangement, and other
relevant details.

Details for environmental control measures and other relevant details as required or as requested by the
Engineer.
Provide three copies of all submissions.

2.1.6 Design Submission

Depending on the size of the proposed subdivision development, the following information may be
required by the Engineer:

Design summary for the sewer system in tabular form giving population density peak flow, design flow,
pipe size, slope, minimum and maximum velocity, and depth of flow.
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SECTION 2 - SUBMISSION REQUIREMENTS July 9, 2001

2.2

Design summary for the water system in tabular form giving population density, domestic demand, fire
flow requirements, maximum and minimum static pressures under normal operating conditions, and
residual pressures under fire flow conditions.

Design information for the storm drainage system in tabular form giving runoff rates at each inlet and
outlet, design flow, pipe, culvert, or channel size, and depth of flow.

Design information in tabular form for lift stations and force mains giving minimum, maximum, and peak
flow rates, pipe size, velocity in force main, and pump cycle time, system and pump curves for lift
stations and force mains.

Erosion and sedimentation control plan.

FINAL APPROVAL

The following information is required for final approval of municipal roads and services:

2.2.1 Record Drawings

Reproducible record drawings stamped by a Professional Engineer. Plan and profile and detail drawings
in accordance with those submitted for tentative approval are required. A drainage plan is also required.

Record drawings prepared on a CAD system must be submitted in both hard and electronic format. Hard
copies must be on a high quality bond paper (I set) and mylar (1 set). Electronic copies are to be
submitted on floppy disc or compact disc and be saved in AutoCAD “dwg” or “dxf” format. Record
drawings prepared manually must be submitted on both high quality bond paper (1 set) and mylar (1
set).

2.2.2 Deeds and Easement Documentation

Warranty Deed for all road right of ways and road reserves.

Easement agreements for water, sanitary sewer, and storm drainage easements.

Title certificate by developer's solicitor for land and easements being transferred. A copy shall be
provided to the Municipal Solicitor

Legal Plan of Subdivision submitted for final approval.

2.2.3 Maintenance Deposit

Statement of construction costs.

Statutory declaration from developer indicating that all accounts for labor and material used in the

construction of the subdivision and statutory liens have been paid in full.

Maintenance deposit in the form of cash or certified cheque for 10% of construction costs, to be held for
the duration of the warranty period. (OR in accordance with Subdivision Bylaw)
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SECTION 2 - SUBMISSION REQUIREMENTS July 9, 2001

2.2.4 Road Completion Agreement and Bond for Stree  t Completion

In accordance with the Subdivision Bylaw.

2.2.5 Operation and Maintenance Manuals

O & M Manuals are required for pumps and other similar equipment.

2.2.6 Certificate of Compliance

A Certificate of Compliance is required from a Professional Engineer stating that the roads and services
have been constructed in accordance with the approved plans and these specifications.

2.2.7 Inspection and Testing Reports

The following inspection and testing results as applicable, must be provided as a matter of course:

Video inspection tape and report for sanitary sewer.

Test results for air and deflection testing of the sanitary sewer, stamped by a Professional
Engineer.

Test results for hydrostatic leakage tests for water lines, stamped by a Professional Engineer.
Bacteriological test results for water lines.

Sieve Analysis for base and sub-base gravel.

Compaction test results on trench compaction, sub-grade, sub-base, and base courses.

Test results for asphaltic concrete paving or chip seal will be required after completion, and prior
to release of standby letter of credit.

2.3 LISTING PROCEDURE FOR SUBDIVISION ROADS

Before the constructed roads are accepted for listing, the Municipality must receive confirmation from the
Nova Scotia Department of the Environment that all their requirements have been met.

When the preceding information has been submitted and approved, the developer may then officially
request the Municipality take over the road system in the subdivision. The request should be
accompanied by 4 copies of a final plan showing the entire subdivision, its boundaries and road layout.
The Engineer may then recommend that the Municipality officially list the roads in the subdivision.
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SECTION 3 — CENTRAL SEWER SYSTEMS Februaryl4, 2008

3.1 SCOPE

This section specifies the requirements for a central sanitary sewer collection system. A sanitary sewer
consists of main lines, laterals, force mains and appurtenances (including manholes and lift stations).

In addition to these design criteria, all sanitary sewage systems shall conform to the Nova Scotia
Department of the Environment Standard and Guidelines for the Collection, Treatment and Disposal of
Sanitary Sewage. No systems shall be constructed until the design has been approved by the Engineer
and by the Nova Scotia Department of the Environment.

3.2 DESIGN CRITERIA

1. General

2. Design Flows

The sanitary sewage system shall be designed for flows generated from all lands within the
Serviceable Area which are naturally tributary to the drainage area as determined from
topographic plans. In addition, lands within the Serviceable Area which are tributary by pumping
or regarding which are at present or anticipated to flow through the design area are to be
included.

Design shall be based on an appropriate population density according to land use.

Sewer Collection Mains shall be sized to conduct the domestic peak hourly water demand.
Unless data is supplied by flow metering, the design sewage flow shall be calculated as follows:

Average Dry Weather Flow (Q,) shall be calculated on the basis of an allowance of 75 Imperial
Gallons per person per day (340 Litres per person per day).

Design Peak Flow (Q,) shall be based on the peak wet weather flow according to the following:
Q. =MQ, + 1A
Where M = Peaking Factor, determined using the Harman formula:

M=1+_ 14 , where P = design population in thousands
4+P0.5

And IA = Infiltration Allowance, determined as follows:
I= a minimum of 1080 Imperial Gallons per acre per day (12096 Litres per hectare per day);

A = tributary area in Acres (Hectares) as defined in the Definitions section.

The Engineer reserves the right to request flow and other engineering calculations prior to
approval to install a sewer system.

3.3 CONVENTIONAL GRAVITY SYSTEMS

1. Main Line

Pipe Polyvinyl Chloride (PVC), SDR 35 shall be used for sanitary sewer main installations within the
Material Municipality, unless otherwise approved by the Engineer.

Hydraulic Sanitary sewer mains shall be designed to convey the calculated Design Peak Flows. The

Designer hall ensure that surcharging of the system does not occur during such peak flow
conditions by taking into consideration such factors as energy loss at manholes. The capacity of
the sanitary sewer mains is to be calculated using the "Manning Formula“ or an appropriate
nomograph.
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SECTION 3 —CENTRAL SEWER SYSTEMS Februaryl4, 2008

Pipe Size
Minimum

Slope

High
Velocity
Protection

Depth

Location

Joints

Alignment

A Manning roughness coefficient (n) equal to 0.011 shall be used for PVC pipe.
Sewers shall be designed to maintain a minimum velocity of 2 feet per second (0.6 meters per
second) and a maximum velocity of 15 feet per second (4.6 meters per second) when operating
under Design Peak Flow conditions from the tributary area when fully developed.

No sanitary sewer main shall be less than 8 inches (200 mm) in diameter.

Sanitary sewer mains shall generally have a minimum slope of 1 percent. Under special
conditions

slopes less than 1 percent may be permitted. Slopes less than 1 percent will only be considered
where the depth of flow will be at least 30 percent of the diameter of the pipe for Design Peak
Flow. In no case shall the slope be reduced to less than 0.75 percent.

Calculations shall be presented, in a tabular form to indicate depths and velocities at minimum,
average and maximum daily wastewater flow for the different sizes of sewer proposed.

Where velocities greater than 15 feet per second (4.5 meters per second) are attained, special
provision shall be made to protect against displacement of pipe and structures by erosion and
shock.

In general, the sanitary sewer shall be installed at a sufficient depth to provide service by gravity
flow from all proposed lots within the proposed subdivision and to provide service to adjoining
lands.

The minimum depth of sanitary sewer mains shall not be less than 4 feet (1.2 meters).

The depth of sanitary sewer mains shall not normally exceed a maximum of 14 feet (4.5 meters).
However, under special conditions, if full and justifiable reasons are given (such as elimination of
a pumping station), the maximum depth of sanitary sewer mains may be increased to 18 feet
(5.5 meters).

Where possible, all sanitary sewer pipe and appurtenances shall be located within a street
owned by the Municipality or the Nova Scotia Department of Transportation and Public Works. If
approved by the Engineer, sanitary sewer mains may be installed within an easement granted in
favour of the Municipality. The actual width of the easement shall depend upon the depth of any
pipe lines contained within the easement. The minimum width of any such easement shall be 20
feet (6 meters).

Depending upon the length and location of the easement, the Engineer may require a travel way
to be provided within the easement for access and maintenance purposes.

Where a need is identified by the Engineer to accommodate future upstream lands naturally
tributary to the drainage area, an easement shall be provided from the edge of the street right-of-
way to the upstream limit of the subdivision.

All joints on gravity lines shall be bell and spigot as recommended by the manufacturer.

All sanitary sewer mains shall be laid with a straight alignment between manholes.
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SECTION 3 —CENTRAL SEWER SYSTEMS Februaryl4, 2008

2. Manholes

General

Hydraulic
Losses

Minimum
Diameter

Maximum

A manhole shall be provided on a sanitary sewer at the end of each line, at any change in pipe
size, slope or horizontal alignment and/or at all pipe intersections.

The following criteria shall be used for pipe elevation and alignment in sanitary sewer
manholes to account for hydraulic losses through the manhole:
a) Minimum drop across manholes of similar diameters shall be:

Straight run - 0.10 feet (30 mm)

Deflections up to 45 Degrees - 0.10 feet (30 mm)

Deflections 45 to 90 Degrees - 0.20 feet (60 mm)
b. The Crown of a downstream pipe shall not be higher than the crown of an upstream

pipe.

The minimum internal diameter of a manhole shall be 42 inches (1065 mm).

The distance between manholes shall not exceed 400 feet (120 m) for sewer main diameter of

Spacingl5 in. (375 mm) or less. For sewer mains greater than 15 in (375 mm) in diameter, the maximum spacing

Location

Drop
Manholes

Frames &
Covers

Lateral

3. Service

General

Pipe Material

Pipe Size

shall be 500 ft. (150 mm).

All sanitary sewer manholes shall be positioned so as to minimize the inflow of surface water or
ground water. Manholes shall not be located at or near drainage ditches or roadway low points.

In some situations where manholes cannot be easily located to minimize inflow, the use of berms
and/or water-tight frames and covers may be permitted by the Engineer.

Where the difference between invert elevations of any two pipes entering and leaving a manhole
is greater than 3 feet, either an internal or external drop chamber shall be provided.

The following manhole frames and covers are approved for use:

(a) IMP Type R10 for manholes within a public road allowance.
(b) IMP R12 bolt down frame and cover for manholes in all easements or park areas.
(c) Secure frames to manhole risers with cast in place concrete.

If services are designed to enter manholes the maximum number entering any manhole shall be
limited to 3. All entrances shall be cast into the manhole by the manufacturer and be complete
with watertight gasket joints.

Laterals

In any subdivision for which tentative or final approval is being sought, a single sanitary sewer
lateral shall be provided by the developer to each lot at the time of installation of services. The
lateral shall extend from the main to the property line.

In the case of duplexes, semi-detached, row houses, or other similar development where each
dwelling unit has road frontage, one lateral shall be installed to each unit.

Polyvinyl Chloride (PVC), SDR 28 shall be used for sanitary sewer service laterals. Pipe for
sanitary sewer laterals shall be white in color.
Minimum size lateral piping shall be 4 inches (100 mm) in diameter.
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Clean-out

Service laterals with a total length greater than 85 feet (25 metres) shall be installed complete
with a wye type clean-out or approved manhole in locations approved by the Engineer.

SECTION 3 — CENTRAL SEWER SYSTEMS Februaryl4, 2008
Minimum Sewer laterals shall have a minimum slope of 2 percent.
Slope
Depth The depth of sanitary sewer laterals shall not be less than 4 feet (1.2 metres) below a traveled
way (such as a driveway or street) or less than 3 feet (1 meter) below the bottom of a ditch.
To minimize future maintenance costs, all service laterals shall be eliminated from the deep
section of the sewer main either by installation of a rider sewer for lateral connections or by the
installation of all laterals at manholes.Connection Service connections to an existing main in
service shall be made using the approved
to Mains saddles listed below:
0] PVC Main - PVC gaskted strap on, in line or wye tee.
(i) Concrete/A.C. Main - Daigle D-50
All saddles shall be fitted with a gasket and a double stainless steel strap and shall not protrude
into the main.
Service connections to any newly constructed main shall be made using the approved service
tee/wyes with gaskets.
For laterals greater than 6 inches (150 mm), connection to the sewer main shall be made by
installing a manhole on the sanitary sewer main.
Any service connection requiring a major change in horizontal or vertical alignment shall be
constructed using a maximum of one horizontal and one vertical bend per service lateral unless
an approved manhole structure or “wye" type clean-out is provided. All bends shall be long
radius type with a maximum deflection of forty-five degrees.
The center line of any service connection shall be located at an angle of 45 degrees above the
horizontal at the main.
Joints Sewer joints shall be designed to prevent infiltration and to prevent the entrance of roots, and
shall be made in accordance with the manufacturer“s recommendations.
Repairs Repairs to pipe damaged after installation will be accepted only if carried out in accordance with
the manufacturers recommendations and after the damaged section has been retested.
Ground- The designer shall assess the possible change in groundwater movement caused by the use of
water pervious bedding material and shall be responsible for the design of corrective measures to
Movement prevent flooding as a result of this groundwater movement. Clay plugs at service lateral

trenches may be required for low lying lots and impervious soils.

3.4 ALTERNATIVE SEWER SYSTEMS

1. Acceptable Systems

The following collection systems designed to collect septic tank effluent will be considered for
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takeover.

Small diameter gravity sewers
Septic Tank Effluent Pump Systems

SECTION 3 — CENTRAL SEWER SYSTEMS Februaryl4, 2008

2. Design of Systems

Design of systems shall meet provincial and federal standards and the Water Environment Federation
Manual of Practice FD 12 Alternative Sewer Systems and the requirements of the Municipal
Specifications.

The design documents shall include a design brief which shall include modeling of systems based on
several scenarios including one pump and all pumps operating. The design documents shall include
details and capacities for all components including septic tanks, pumps and chambers.

3. Design Flows

To account for limitations in controlling occupancy rates in a dwelling or the use of multiple dwellings on
any lot the designer shall add a 30 % allowance to the estimated flow rates. This flow estimate shall also
include an allowance for infiltration and inflow.

4. Proprietary Systems

Proprietary systems shall be proposed as a last resort. Collection systems of a proprietary nature shall
have technical and parts support located in Nova Scotia. Pumps and controls shall be interchangeable
with other pump manufacturers.

5. System Maintenance

Home Owners connected to an alternative sewer systems shall enter into a maintenance agreement with
the Municipality of Chester for routine removal of septic tank sludge. Easements as requested by the
Municipality shall be provided by the lot owners or developer. The costs of maintenance and upkeep of
systems shall be borne by the lot owners through an area rate.

6. Easements

Upon turnover of the system to the Municipality easements shall be provided sufficient for maintenance
of all components.

7. System Access

All system components must be accessible by rubber tired or small track type excavation equipment. Off
street systems shall include an access road along the system route.

Water tights access chambers must be provided to allow for emergency bypass and system flushing.
Provide conventional pre-cast manholes at extreme ends of a gravity collection system. At minimum 100
m intervals provide Y type cleanouts protected with steel plates.

8. Screening
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All septic tank effluent must be screened for solids with diameter equal to or larger than 1/16” prior to
discharge into the collection system.

SECTION 3 — CENTRAL SEWER SYSTEMS Februaryl4, 2008

9. Submission Requirements

Provide all information required by the Section 2 of the Municipal Specifications.

Provide typical pipe bedding details for gravity and pressure sewers.

Provide plan and profile drawings for gravity and pressure sewers.

Provide NSDEL approvals for sewerage systems.

On drawings provide details and specifications for septic tanks and pump chambers for each lot. Include
uplift protection details for chambers and on which lots high groundwater will impact tank uplift. Include a
table of tank inlet elevations and lowest dwelling floor elevations to be serviced. Indicate if filters are
required at septic tank outlet.

Where municipal sewer systems are proposed along private roads, the road surface and structure shall
be suitable for maintenance vehicles and equipment.

Provide a sample of the blanket service easements for maintenance of sewer systems.

10. Materials and Installation

As a minimum all materials for Alternative Sewer Systems are to be in accordance with the Municipal
Services Specifications and Section 3.4.

Private Pumping Systems

Discharge piping in wet well to be fitted with two swing type check valves, a ball valve and union.
Public Pumping Stations

See Clause 3.5 of this Specification.

Piping

See Section 3.3.3.

Gravity piping from dwelling to tankage to be 4-inch diameter PVC DR 28 to CSA B182.1. Pressure
piping from pump chamber to distribution piping to be 1.5 inch diameter, PVC series 160.

Piping for alternative pressure sewers shall be PVC series 160 or HDPE DR 11

Install pressure lines with minimum 1.6 meters of cover to prevent freezing or insulate.

Where laterals cross under ditches provide minimum cover of 3 ft (1 m) at ditch invert. Provide steel pipe

sleeve for protection and insulation to prevent freezing or frost heave.

Tanks
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All chambers shall conform to CAN/CSA-B66-00, capable of sustaining the intended loadings and are to
be watertight. Prior to backfill, test chambers by filling with water. Tanks are acceptable if leakage is
zero over a 24 hour period. Repair any visual leakage. Provide clean out riser and cover. Set cover 3
inches above finished grade. Any tanks installed which may be impacted by high groundwater should be
fibreglass or polyethylene and anchored to prevent uplift.

SECTION 3 — CENTRAL SEWER SYSTEMS Februaryl4, 2008

3.5

General

Bed tanks and chambers on 6 inch thick layer of gravel. Seal inlet and outlet pipes with cement mortar.
Provide minimum 2 percent slope on gravity piping between building plumbing and tankage.

In addition to O-Ring Gaskets, all joints in septic tanks, pump chambers and access manholes are to be
sealed on the outside wrapped with a 300 mm wide butyl sealing strip or equivalent.

Manholes
See Section 3.3.2.

Valves
Metal valves and other appurtenances shall be manufactured with non corroding materials and as a
minimum be epoxy coated.

PUMPED SYSTEMS

Pumping stations shall be provided when, in the opinion of the Engineer, a gravity system is not
possible or is not economically feasible.

Sewage pumping station structures and electrical and mechanical equipment shall be protected
from physical damage from the 1 in 100 year flood. Sewage pumping stations should remain
fully operational and accessible during the 1 in 50 year flood.

During preliminary location planning, consideration shall be given to the potential of emergency
overflow provisions and as much as practically possible, the avoidance of health hazards,
nuisances and adverse environmental effects.

Unless otherwise approved by the Engineer, all pumping stations, pumps, and forcemains shall
be designed for the ultimate sanitary sewer peak flows from the tributary drainage area. In the
selection of pumps, both present and future conditions shall be considered, and pump
overloading situations shall be avoided.

Design parameters such as the roughness coefficient of pipe and flow volumes can vary over
time, and such variances shall be considered in the selection of the pumps.

Pumping Stations

Type

Pump

Pumping stations with an ultimate capacity of 75 I/s or less may be submersible type.

All pumping stations shall have a minimum of two pumping assemblies. If only two pumps are

Capacity provided, each shall be capable of handling the expected Design Peak Flow. Where three or

more units are provided, they shall be designed to fit actual flow conditions and must be of such
capacity that, with the largest unit out of service, the remaining units will have capacity to handle
maximum sewage flows, taking into account head losses with parallel operation. The pump
control circuitry shall be designed to automatically alternate pumps for each pump cycle. Run
time meters shall be provided to record run time for two pumps operating simultaneously.

Wet Well The wet well shall be designed to allow for a minimum cycle time for each pump of fifteen
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Size For a duplex station, the volume in cubic feet, between pump start and pump
stop shall be 0.5 times the pumping rate of one pump, expressed in US gallons per minute. The
wet well size and control settings shall be appropriate to avoid heat build-up in the pump motor
due to frequent starting and to avoid septic conditions due to excessive detention time. The wet
well shall be designed for a maximum retention time of 30 minutes to avoid septic conditions.
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In situations of phased development, the effects of minimum flow conditions shall be investigated
to ensure that the retention time in the wet well will not create an odour or septic problem.

The wet well structure shall be designed for all external loads, including bearing capacity with the
wet well full, and lateral earth pressure and hydraulic uplift with the wet well empty.

The following pumps and pump manufacturers are approved for use in sewage pumping stations
in the Municipality:

€)) Submersible pumps manufactured by “ITT Flygt" or “Gorman Rupp."
(b) Self priming pumps manufactured by "Gorman Rupp*.
All pumps shall be solids handling type complete with electric motors.

Each pumping station shall be provided with an emergency overflow arrangement acceptable to
both Overflows the Engineer and DOE. The invert of the overflow pipe at the pumping station
shall be lower than the invert of any sanitary sewer laterals at the property line. As well, the
invert of the overflow pipe shall be at an elevation high enough to prevent backflow from surface
runoff or during extreme high tides.

All pumping stations shall be provided with an emergency bypass valve chamber. The piping
arrangement of all pumping stations shall be designed to facilitate use of an emergency pumping
facility.

To prevent or minimize overflows, each pumping station shall be designed with a retention
capacity calculated on the basis of Peak Design Flow for a duration related to frequency and
length of power outages for the area.

In the absence of reliable data regarding the frequency and length of power outages, minimum
retention capacity of 4.5 hours at Design Peak Flow shall be provided. An auxiliary power supply
which meets the requirements of the Engineer may be used as a substitute for retention capacity
at the pumping station.

The pumping station and appurtenances shall be designed in such a manner to ensure the
safety

of operations, in accordance with all applicable Municipal, Provincial and Federal regulations
including the Occupational Health and Safety Act. All moving equipment shall be covered with
suitable guards to prevent accidental contact.

Equipment that starts automatically shall be suitably and visibly posted with warning signs to
ensure that the operators are aware of this condition. Lock-outs on all equipment shall be
supplied to ensure that the equipment is completely out of service when maintenance or
servicing is being carried out.

Pump Selection Pumping equipment shall be selected to perform at maximum efficiencies under normal

operating conditions. Pumping stations, wet wells and dry wells shall be designed such that all
pumps will operate under a continuous positive prime condition during the entire pump cycle.
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(This criteria will not apply to pumping stations designed to use Gorman Rupp self priming
pumps). System head calculations and curves shall be provided for the following operating
conditions:

€) C=100 and low water level in the wet well.

(b) C-120 and medium water level over the normal operating range in the wet well.
SECTION 3 —CENTRAL SEWER SYSTEMS Februaryl4, 2008

(c) C=130 and overflow water level in the wet well.

Surcharge

Flow
Velocity

Piping

Wet Well

Inlet

Hydraulic

Analysis

Valves

Ventilation

Curve (b) shall be used to select the pump and motor since this most closely represents normal
operating conditions. The extreme operating ranges will be given by the intersections of curves
(a) and (c) with the selected pump curve. The pump and motor shall be capable of operating
satisfactorily over the full range of operating conditions.

Pumping stations shall be designed such that the incoming sewers will not surcharge under the
peak flow conditions.

Suction and header piping shall be sized to carry the anticipated flows. Flow velocities shall be:
€) Minimum cleansing velocity of 2.6 feet per second (0.8 meters per second).
(b) Maximum velocity of 6.6 feet per second (2.0 meters per second).

Regardless of the above conditions, piping less than 4 inches (100 mm) in diameter is not
acceptable, unless otherwise approved by the Engineer.

Pumping station internal piping shall be either ductile iron Class 54 with coal tar epoxy lining or
stainless steel, Type 316 or 316L, 11 Gauge. Regular steel pipe spool pieces will not be
permitted.

Threaded flanges shall be used for all ductile iron pipe joints, fittings and connections within the
station. Pressed or rolled vanstone neck flanges shall be used for all stainless steel pipe joints,
fittings and connections. All piping within the pumping station shall be properly supported and
shall be designed with appropriate fittings to allow for expansion and contraction, thrust restraint,
etc.

Only one inlet will be permitted into the wet well. If more than one sewer main flows to a
pumping

station site, a manhole shall be provided outside of the pumping station to collect the flow from
the contributing mains.

A hydraulic transient analysis shall be undertaken to ensure that transients (water hammer)
resulting

from pumps starting, stopping, full load rejection during power failure etc, do not adversely affect
the pipe or valves in the system.

Hand operated gate or plug valves shall be provided on discharge piping to allow for proper
maintenance. Ball check or swing check valves shall be provided on the discharge lines
between the isolation gate valve and the pump. Check valves shall be accessible for
maintenance.

Forced ventilation shall be provided for pumping station wet wells and dry wells. Ventilation may
be continuous at a rate of 12 air changes per hour or intermittent at a rate of 30 air changes per
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hour.

Access & Access hatchways and doorways shall be provided to allow adequate maintenance and
servicing.

Removal All pumping stations shall be provided with an acceptable device for the removal of pumps and
motors for repair and maintenance. Submersible pumps shall be readily removable and
replaceable without dewatering the wet well or disconnecting any piping in the wet well. All locks
shall be keyed to the Municipality"s standard key system.
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Electrical Electric motors less than 10 horsepower shall be 208 volt, 3 phase; electric motors 10

horsepower and larger shall be 600 volt, 3 phase. Single phase pumps will only be permitted if in
the opinion of the Engineer three phase power is not feasible. All pumping station control
equipment shall be mounted in a CSA Type 3 enclosure that is weather tight, heated and rated
NEMA4. Alternatively, control equipment may be mounted in an Aboveground, Pre-packaged
Valve Enclosure as manufactured by Gorman Rupp.

Control Package

Controller, Floats and appurtenances to be suitable for 4 float, duplex operation with
alternating pump cycles. Flygt Model Alpha 2, CEMA 3 controller with DLT-22
monitoring. Float levels to include pumps off, pump on, 2nd pump on, high water alarm.
Control shall include:

Alarm light

Elapsed time meter for each pump

Seal failure indicators for each pump

Phase failure protection

Automatic Lead/Lag pump alternator

Time delay for lag pump

Panel heater complete with thermostat.
All components shall be CSA approved and the complete assembly shall meet CSA
requirements for the type of equipment.

Liquid Level Regulators

Flygt float switches,ENM-10

One each for pump off, lead pump on, lag pump on, and high level alarm.

CSA approved type.

Each regulator complete with sufficient, continuous cable to permit positioning at any
level in the wet well with at least three feet to spare.

Maximum voltage 250 V AC.

Maximum operating temperature 50° C.

Minimum operating temperature 0° C.

Conduit
Service entrance shall be rigid steel, CSA approved, hot dip galvanized above grade;
rigid PVC below grade, conforming to CSA C22.2 No. 136.
Branch feeders shall be rigid steel, hot dip galvanized, sized in accordance to CSA
standards.

Wiring
CSA approved, sized according to equipment manufacturer's stated full load current or
as shown on the drawings.

Alarm Light
Red Globe alarm light complete with wire cage protection mounted generally as shown
on top of control panel assembly.
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Include alarm resets.

Alarm shall be activated for the following conditions:
High liquid level
Pump failure
Pump leakage failure

Control Panel Support

Reinforced concrete control panel support.
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Control Panel Enclosure

Control panel to be complete with weatherproof insulated CEMA 3 enclosure.
No side or top entry permitted.
Minimum 14 gauge stainless steel.
Insulated with minimum 3/4 inch double aluminium faced insulating foam.
Finish exposed edges with aluminium tape.
Ensure solid bond to enclosure throughout.
Gasket seal doors.
Enclosure to have padlock hasp and full length stainless steel piano hinges.
Provide heater of 50-75 watts output for control panel enclosure.
Thermostat with 5°C minimum setting.
None burning exposed surface.
Install a duplex outlet in the control panel enclosure c/w:
Separate protected 120 volt circuit.
Ground fault protection.

Electrical Service Enclosure

Electrical service meter socket to be mounted on Utility Pole and come complete with
CEMA 3 weatherproof enclosure and disconnect switch suitable for service provided.
Service connection to meet requirements of NSPI.

Electrical service from the NSP supply to the control panel and between the control
panel and the pumping station shall be through buried conduit. Each pump cable shall
be installed in a separate conduit and a spare conduit shall be provided for future use.
All conduits entering or leaving shall be adequately sealed to protect against corrosion
from water intrusion or harmful gases.

The enclosure shall include a connection for temporary standby generator in the event of
power outages.

Indic