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1.3 Storage Requirements

Most rural water pipelines are designed so that in the event of an interruption of water
flow, the impact of pressure demand and flow is reduced because of in-house
reservoirs, which allow subscribers to draw water from their holding tanks until the
system resumes flow and the reservoir is topped up again. Temporary shutdowns of
the rural pipeline or its source may occur leaving the subscribers without water for short
periods of time. It is recommended that all subscribers have in-house storage and in
some cases Pipeline Organizations have implemented mandatory storage requirements
in order to qualify for grants or funding. Also, the agreement with your water supplier
may stipulate that as a condition of service, your Organization shall require every hook-
up to include a cistern that is constructed in such a manner that a suitable air gap is
maintained to prevent backflow contamination. The size of the storage should be based
on the subscriber’s need for an uninterrupted supply of water but consideration should
be given to stagnant water and dissipating chlorine residuals. If a reservoir is sized too
large, it could lead to problems due to water not being refreshed often enough. As a
rule of thumb, a two day supply is recommended which may vary from household to
household. Typical storage tanks range between 450 and 4500 litres (100 to 1000 ig).
In some cases, subscribers may have an existing cistern they wish to use for storage,
such as a buried concrete cistern or a cistern in their basement. Below ground cisterns
are not recommended and some Pipeline Organizations do not allow them because of
the inability to maintain an air gap.
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Section 2 Source Development

2.0 General

Examples of suitable sources of water for pipelines are wells, rivers, lake intakes,
existing pipelines and municipal systems. The source may be either raw water or
treated water. The quality of the source water will determine what treatment process is
required. If the source is a treated water supply, all that may be required at the tie-in
location is a meter, isolation valve, sampling port and suitable backflow prevention to
protect the supply source. Please refer to UNIT V - Approvals and Agreements for
information regarding the regulatory and legal requirements for each type of water
supply source.

2.1 Existing Pipeline

2.1.1 General Considerations

An existing pipeline must have sufficient flow and capacity to supply the new rural
pipeline project without adversely affecting its existing clients. Design flow models
should be used to determine the impact on the existing pipeline’s pressure and flow
when additional subscribers are added to it.

Assuming that the existing pipeline has enough flow to accommodate its needs and also
to supply the quantity of water needed for the new pipeline, pressure requirements still
have to be considered. In some situations a booster station may be required, or it may
be possible to twin sections along the existing pipeline to boost the flow and pressure to
meet the demands of the new line.

2.1.2 Sask Water Corporation (SWC) Utility Pipeline

Connecting to a SWC Utility pipeline may be an option for some new Pipeline
Organizations that are in proximity of a SWC line. At the very minimum, SWC generally
requires a manhole or vault at the tie-in point which would house a water meter, suitable
backflow protection and an isolation valve. SWC has offices throughout the province
that would likely be able to advise if the flow and pressures would meet the demands of
a proposed pipeline. If a booster station is required, the above mechanical equipment
could also be housed inside the pumphouse or booster station.

2.1.3 Other Group Pipeline

Connecting to an existing pipeline group’s distribution system may be an option for
some organizations. This would require testing and collection of data to determine line
pressure, flows, peak usage rates and available water that could be supplied to the new
pipeline group.
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2.1.4 Municipal Systems

Municipal systems usually provide reliable sources of good quality water. The capacity
and pressure available at the proposed connection point will need to be determined and

may possibly be obtained
from the water utility
department. If the
municipal system’s
pressure is not sufficient
to meet the requirements
of the rural pipeline, a
pumphouse may be added
to the pipeline design at
the point of the supply
connection to boost water
pressure and flow.
Booster stations may also
need to be incorporated
downstream to maintain
pressure and flow
requirements throughout
the distribution system.

When connecting to an existing
supply pipeline such as a
municipal waterline, the
municipality may request that a
pressure sustaining valve be
installed and set to activate if the
supply pressure falls below a
preset parameter. The pressure
sustaining valve allows the
municipality to suspend water
flow to the Pipeline Organization
when a pressure drop occurs in
the supply line due to fire fighting
or line breaks and prioritizes flow
to meet their needs.

Supply line connection points that use below ground metering vaults or manholes are
not recommended because of the problems associated with below ground systems
such as potential flooding and cross contamination, confined space protocol, and
inability to add post chlorination equipment. A preferred method of connecting to a
supply line is to erect a building that will house the water meter, backflow protection
device, isolation valve and any other equipment that may be required. Accessibility is
an important issue and should be considered so that water quality and volumes can be
monitored and water samples can be easily extracted for analysis. Also, a pumphouse

Pressure Sustaining
Valve
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will allow the municipality a suitable site to check the current demand on the distribution
system versus the total future water demand including the new pipeline.

2.2 Wells

New and existing wells can also be used to provide a source of water for rural pipelines.
Unlike purchasing treated water from an existing supply line, the cost of the raw water is
minimal. The real cost however, will depend on what is required to find and develop the
water supply and the operational costs incurred to maintain acceptable quality
standards. If a well is chosen as the proposed water source, steps need to be taken to
determine if the well is of acceptable quality and capacity and whether it could be
developed as a source for the rural pipeline. Generally this would consist of extensive
water quality testing and also pump testing to determine the sustainable yield. As with
any water source, appropriate approvals and agreements need to be in place prior to
the development of the source. (See Unit V - Section 2.2).

2.3 River or Lake Intake

River and lake intakes can be difficult structures to engineer and construct. The
seasonal variations in water levels can fluctuate dramatically and the intake location
may be subject to severe sedimentation. Intake structures must be able to provide a
year round water supply for the life of the project. If possible, it is advisable to
investigate existing intake structures rather than develop a new one. Providing there is
sufficient flow through the wet well, a submersible pump could be used to retrofit an
existing intake works.

River and lake intakes are only one of the hurdles that need to be overcome when using
surface water. Many challenges exist in the treatment of surface water as the quality of
the raw water is always changing. Each season presents new problems for the
operators.
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pipeline because of reduced costs in pipes and equipment, in-house reservoirs provide
a means of safeguarding the distribution system from backflow contamination by
installing a proper overflow below the supply inlet on the holding tank to create and
maintain an air gap. Additional information on air gaps and backflow prevention can be
found in Unit IV - Section 2.3.4.

3.2.2 Pipelines without Storage

If the proposed water pipeline calls for no in-house storage, then water pipelines must
be sized to meet the future instant demand of the water pipeline which is considerably
greater than the future peak day demand of systems with storage. The design flow of
systems without storage may be more than 10 times greater than the design flow of a
system with storage. In a zero storage water pipeline, the mainline, lateral and service
connection pipes must be designed to have a higher flow rate than systems with
storage. As an example, if 15 subscribers simultaneously opened their kitchen tap, the
instant water demand may be 30 igpm (2.3L/s). A system with in-house storage in a
similar situation would have a peak demand of less then 5 igpm (0.4L/s). If a water
pipeline that is designed to supply water to zero-storage subscribers is not able to meet
the water demands, a negative pressure event may be experienced.

3.3 Estimating Water Quantity and Flow

Many variables regarding water quantity and flow need to be considered when
designing rural water pipelines. Consideration needs to be given to the terrain in which
it is installed, particularly if there is severe change in elevation. The pipeline should be
designed to handle the operating pressure plus surge (if applicable) as well as any
pump shut off condition (if applicable).

3.3.1 Pipeline Water Demands

Pipeline water demands are to be based on evaluating the number of people living in
each household, number and types of livestock, extent of lawn and garden irrigation,
tank filling and other yard use. PFRA has collected data on several projects that they
have been involved with and this data can be viewed at: (Appendix VI - A). Design
flow for systems without storage is much higher than systems with in-house storage.
Future demand growth should also be considered in design flow calculations.

Most rural farm pipelines are designed to have a peak water demand of approximately
6.5 m3/day or 1.0 igpm if no other design information is available. However, some
operating water pipelines show peak water demands as low as 0.65m3/day or 0.1 igpm
for household purposes only. A chart showing typical water usage can be seen at
(Appendix VI - B).

3.3.2 Modeling Flows in Pipelines

The flow capacity of a water pipeline is commonly modelled by the Hazen-Williams
equation http://www.saskh2o.ca/DWBinder/EPB276WaterPipelineDesignGuidelines.pdf
(Scroll down to Point 9.2)
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Section 4 Pipeline Mechanical Appurtenances

4.0 General

The physical location of the various pipeline mechanical appurtenances should take into
account issues such as ease of access, protection from vehicles and farming
equipment, surface drainage, and ground water levels.

4.1 Valves

4.1.1 Isolation Valves (Shut-Off Valves)

Where a mainline feeds several smaller lines, a valve should be placed at the beginning
of each of the smaller lines so they can be isolated from the larger mainline for repairs,
testing or flushing. Future connections can also be added without disrupting service on
the mainline.

4.1.2 Manual Air Release Valves

Manual air release valves are not normally placed at high points along the pipeline. In
some cases, air release valves are installed after the pipeline is trenched in to assist
with filling, flushing and testing the new line. The number of manual air release valves
should be kept to a minimum. Location of the valves requires ease of access to the
land use and suitable drainage. House connections can also be used to purge air from
the pipeline for filling and for testing.

4.1.3 Automatic Air Release Valves

Automatic air release valves and combination air release/air vacuum valves are not
common and are only installed where a line break or other situations could create a
large negative pressure in the system. These valves are required to be placed inside a
manhole/pump house for frost protection.

4.1.4 Combination Air Release Air Vacuum Valves

Backflow prevention valve assemblies are required at the source connection and at all
subscriber connections.

4.2 Curb Valve Shutoff

4.2.1 Curbstops

Curb valves or “curbstops” are required to isolate each subscriber connection from the
main line. The location of the curbstop is determined by the Pipeline Organization in
consultation with the engineer, unless otherwise instructed by a regulatory agency such
as Ministry of Environment, Sask Health/Health Regions, Sask Water, or any other
water purveyor.
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4.2.2 Curbstop Location

Curbstops are typically placed at
the property line and should be
identified with a marker such as a
painted 4x4 post, metal, plastic or
fibreglass rod. Markers will offer
some protection from vehicles
and off-road traffic as well as
warn maintenance crews of the
valve placement when cutting
grass and performing other
maintenance duties. Markers
should have reflectors or
conspicuity tape on them and
identifying numbers which
correspond to map drawings or
records. If valve placement is
consistent, locating it during an emergency will be quicker, less stressful and may help
to avoid further damages to equipment and property. Routine maintenance should also
be quicker and easier if curbstops are easily identified and can be cross referenced with
corresponding drawings to verify valve placement.

Placing the valve close to the delivery point in the subscriber’s yard makes it quicker to
access when isolating the house from the system to repair or replace components.
Placing the curbstop too near the house, however, can result in flooded basements
should leaks occur at the curbstop.

4.3 Backflow Prevention

Backflow prevention devices vary in size and shape but are generally designed for the
purpose of reducing the risk of contamination entering the distribution system.

4.3.1 Dual Check Valves (DUC)

Dual Check Valves are one of the simplest forms of backflow prevention devices and
are used in situations where there is a very low probability of it becoming a hazard.

4.3.2 Double Check Valves (DCVA)

Double Check Valves are the minimum standard for backflow prevention in most
pipelines. They are usually part of the meter assembly and are located at the point of
water delivery to the in-house reservoir. Generally, a Dual Check Valve is considered to
be safe for any substance that has a low probability of becoming a nuisance or be
aesthetically objectionable if introduced to the domestic water supply.

Curbstop
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4.3.3 Testable Double Check Valves (Testable DCVA)

Testable Double Check Valves are a requirement of most source connections and are
designed to be tested in place by qualified technicians. The operation and maintenance
manual for your pipeline should include scheduling and procedures for regular testing of
testable devices.

4.3.4 Air Gap

An air gap device is a
relatively inexpensive
device that is created in
the subscriber’s cistern or
storage tank and if
configured correctly, has a
very high degree of
backflow prevention. An
air gap is achieved by
ensuring that the elevation
of the lowest point of the
inlet or point where water
is discharged into the
storage tank is above the
lip of the overflow. This
means that if the float
assembly in the storage

tank fails and water continues to discharge into the tank, water in the tank will not rise
above the overflow because it will take the path of least resistance and flow out the
overflow and drain away. Therefore an “air gap” is created between the highest water
level in the tank and the outlet. See (Appendix VI - C) See Unit IV – Section 2.2.4 for
more information.
The lip of the overflow should be lower than the point of discharge into the tank by at
least twice the diameter of the outlet into the tank. In other words, if the line discharging
water into the tank is 1 inch, the lip of the overflow should be 2 inches below the point of
discharge into the tank. The diameter of the overflow should also be a minimum of 1½
inches and configured so as to vent water away from the tank, preferably toward a floor
drain. It is recommended that the overflow not be connected into the existing plumbing,
as this could create the possibility of sewer gases backing up into the water storage.

See UNIT IV 2.2.4 for further information.

1” Inlet

1 1/2”
Overflow

Twice Inlet Diameter (2”)
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4.4 Other Appurtenances

4.4.1 Flush out Assemblies

Flush out assemblies generally should be placed at the end of all mainlines and at every
change in pipe diameter. Flush out assemblies can be used for purging air, flushing
water, or in some cases, swab retrieval during maintenance or start-up of a new line.

Flush out assemblies should be accessible, and must have the approval of the property
owner if located on private property. Additionally, the facilities should be marked and
protected from accidental damage caused by vehicles and/or equipment operating
within the vicinity. The flush out assembly should be locked or secured to prevent
unauthorized entry and to reduce the risk of contamination entering the distribution
system. Also, the site should be routinely monitored for suspicious activity and possible
tampering.

4.4.2 Clean out Assemblies

Most pipelines today are engineered with launch and retrieval stations for pigging or
swabbing. In contrast, many older existing pipelines were not designed with this in mind
and may need to be upgraded to accommodate this type of line cleaning. Although
pigging or swabbing stations were not normally installed along the pipeline route in the
past, pigging tees or wyes are sometimes installed in the pump stations or manholes to
assist with start-up of the pipeline.

4.4.3 Tees, Caps, Saddles, etc.

Tees, caps or plugs can be used in locations of possible future expansion. A minimum
length of 2 metres of pipe should be installed at the tee to facilitate locating and
installing pipe in the future. It is also advisable to install tracer wire with the line to
assist with locating. If it is a HDPE pipeline, future expansion can continue by attaching
the new line and using heat fusion as a method of connecting the existing line.

Saddles come in various sizes and are made of different types of materials. Stainless
steel service saddles can be used for 75 mm or greater size pipe.
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Section 5 Pipeline Routing

5.0 General

The “Pipeline Route” is generally proposed by the design or consulting engineer and is
usually based on past experience and of course data collected in the field to determine
the most practical path for pipeline installation. Most often, cost will be the major
influence in the route selection; however, land control may also be a factor. Population
density and potential for expansion are other important considerations and will have to
be weighed into the design route as well as plans to minimize and/or avoid disturbance
to environmentally sensitive areas. There are other important decisions which need to
be addressed as well, such as whether the pipeline should be installed in the road
allowance or should easements be obtained from private land owners for the primary
pipeline route. Although there will be much consultation with all of the stake holders,
ultimately it will be up to the Organization to decide and finalize the route of the pipeline.

5.1 Road Allowances (Main Lines)

If the pipeline is to be installed in road allowances, the Pipeline Organization must
ensure that proper approvals have been obtained from each of the RM(s) that are
affected by the installation. If the line is to cross or parallel a Provincial Highway,
approvals must also be obtained from Highways and Transportation or the agency that
is in charge of that particular highway. See Unit V, Section 1.2 & 1.3 for more details.
The Organization should be aware of any immediate, intermediate or long term plans
that the RM or Highways have to adjust the ditch grade and plan accordingly to protect
the pipeline by burying the line at a depth that allows for adequate cover. Developing
previously undeveloped road allowances will result in additional costs for the group later
if their pipeline needs to be lowered, so communication with the local governments is
essential.

5.2 Private Property (Main Lines)

When pipelines are installed on private property, the Organization must ensure that
easements have been obtained from each land owner. Generally, easements are
obtained by the engineering firm that has been awarded the project, but regardless of
who is responsible for obtaining them, it is imperative that each parcel crossed by the
pipeline has the proper approvals. The pipeline route should be identified as such that a
signed written easement would be adequate for land control and an interest registration
should be filed with Information Services Corporation (ISC). Legal surveys are not
desirable because of the higher cost, but are necessary in some cases such as
pumphouses.

Unit VII - Section 11.2 (Administration) describes in more detail the easement process.

Easement widths should be kept to 10 to 15 metres if at all possible, to minimize
disturbance, but must be wide enough to allow excavation of the pipeline, placement of
the over burden and backfilling/clean-up operations.
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If the pipeline route results in crop damage, the Organization, or in some cases the
contractor, is responsible for compensation of damages. (Responsibility should be
determined prior to tendering).

5.3 Crossings

Crossing permits may be required for some underground crossings (e.g. railway
companies). In some cases there may be a cost for the crossing permit (sometimes a
yearly renewal fee may be charged) to cover administration and inspection costs.
Before proceeding to final design, the consultant or engineer should meet with the
companies that are involved to determine these costs and obtain approvals.

Each agency will have its own set of standards and guidelines (regarding notice,
method of crossing, etc.) that must be followed. These standards must be known prior
to tendering so that the plans and specifications can be adjusted accordingly. It is
advisable to have all approvals in place prior to construction so that there are no
surprises once the installation begins. Unit IV (Approvals and Agreements), Sections
1.3 and 1.4 provides more details about crossings.

5.4 Geotechnical Information

If test-hole data is available, it should be included in the pipeline tender package for the
pipeline route prior to the call for tenders. During the tender period, it is expected that
contractors would familiarize themselves with soil conditions along the proposed
pipeline route. Two methods are available to obtain this information.

The preferred method of providing information on soil conditions is to dig test pits at any
number of locations during a pre-tender site meeting. Locations will need to be
identified prior to excavation and Utility Companies must be contacted so they can
locate and flag their existing utilities. This is especially important in the case of the
trenchless plough methods, where traditional geotechnical information does not provide
the contractors with the visual observation of the sub-surface conditions. The Pipeline
Organization may arrange to have a backhoe on hand to accommodate this test dig.

The second method of obtaining soil information is by using a drill rig. Usually test holes
are drilled every 800 to 3000 metres along the pipeline route. Where it is speculated
that soil conditions may significantly affect unit prices, areas close to augured crossings
such as highways, railways, and rivers may require additional test holes. This method
will have a significantly higher cost than digging test pits with a backhoe.
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5.5 Private Property (Service Lines)

As part of the preliminary survey, the Consultant should meet with the Organization to
discuss procedures for installing the water service lines from the main or lateral line, to
the subscriber’s residence or business. It is recommended that service lines are
installed with a curb valve at the property line. The service line usually is installed in the
most direct route from the curb valve to the point of entry at the house or building, but
this is sometimes not practical. If an excessive number of utilities (including the
subscribers existing water, sewer, or other lines) are in the path of the installation, an
alternative route may need to be chosen. Pipeline Organizations will need to determine
what method of trenching will be used for the installation of the water service. If the
water service is to be installed by a directional bore method, the number of utility
crossings doesn’t impact the installation as much as traditional open cut trenching
because the water service would be pulled into place under the existing utilities and not
have to be spliced and connected together at each line crossing as in traditional
trenching methods.

Subscribers generally have an idea of where they would prefer the pipeline installed and
where existing buried underground utilities are located in their yard site. This will help to
determine the final pipeline routing.

It should also be clear who is responsible for clean-up and what the expectation is for
returning the site to as near to pre-construction conditions as reasonably possible.
Long term considerations may include who is responsible for maintaining the line and
what the provisions are for land transfer.


