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[bookmark: _Toc488331904][bookmark: _Toc508881855]
GENERAL

[bookmark: _Toc488331905][bookmark: _Toc508881856]Introduction

Indicate the entity/entities responsible for developing the design criteria. Designate the organization/organizations responsible for design, construction, operation and maintenance.

[bookmark: _Toc481937717][bookmark: _Toc481994326][bookmark: _Toc488331906][bookmark: _Toc508881857]Applicability

Define the applicability of the design criteria and any limitations. 

[bookmark: _Toc481937718][bookmark: _Toc481994327][bookmark: _Toc488331907][bookmark: _Toc508881858]Definitions

Explain the different technical definitions used in the design criteria. 

[bookmark: _Toc481937719][bookmark: _Toc481994328][bookmark: _Toc488331908][bookmark: _Toc508881859]Abbreviations

List all technical abbreviations used in the design criteria.

[bookmark: _Toc481937720][bookmark: _Toc481994329][bookmark: _Toc488331909][bookmark: _Toc508881860]General Requirements

Describe the international publications of design requirements which can also be followed in conjunction with developing the design criteria.








[bookmark: _Toc481937721][bookmark: _Toc481994330][bookmark: _Toc488331910][bookmark: _Toc508881861]Codes and Standards

Potable and fire water systems must comply with all applicable local, National and International codes, standards and regulations. These codes, standards and regulations shall be noted in the design criteria. Designer shall provide precedence of codes and standards, and ensure that any discrepancies between codes and standards included in the design criteria are addressed.

[bookmark: _Toc488331911][bookmark: _Toc508881862]Review and Approval

Specify the organization/organizations responsible for review and approval of design reports, plans and specifications. 

[bookmark: _Toc481994273][bookmark: _Toc488331912][bookmark: _Toc508881863]Potable Water Transmission System

The design criteria shall separately address the distribution and transmission systems. 
Specify the components, operation objectives, service connections, flow rate, and pressure range of the transmission system.

[bookmark: _Toc481994274][bookmark: _Toc488331913][bookmark: _Toc508881864]Potable Water Distribution System

Specify the components, operation objectives, service connections, flow rate, and pressure range of the distribution system.









[bookmark: _Toc488331491][bookmark: _Toc488331854][bookmark: _Toc488331914][bookmark: _Toc481994275][bookmark: _Toc488331915][bookmark: _Toc508881865]Water Quality

Chlorination requirements shall be specified, as distribution system operations and maintenance activities are intended to maintain water quality conditions.  
The strategies to maintain residual chlorine for different stages of population growth and early stages of development shall be thoroughly discussed. The responsible organization that must determine and review the chlorine demand variation shall be cited.
[bookmark: _Toc481994276][bookmark: _Toc488331916][bookmark: _Toc508881866]Projecting Water Demand

The average day demand for different categories of land use such as residential, commercial, institutional and recreational shall be tabulated. The different categories of land use shall be stated without ambiguity in order to effectively size the potable water system because two of the main factors that drive water demand are population and land use type.
Unaccounted water loss, an unavoidable component of water demand, shall be specified so that it can be considered when determining the total water demand.
 
[bookmark: _Toc481994277][bookmark: _Toc488331917][bookmark: _Toc508881867]Fire Flow Requirement

Hydrant and fire sprinkler flow requirements and application duration shall be specified for calculation of fire flow of system, because the water system must be capable of meeting the fire flow demand when added to peak day demand. 

[bookmark: _Toc481994278][bookmark: _Toc488331918][bookmark: _Toc508881868]Hydraulic Modelling




[bookmark: _Toc481994279][bookmark: _Toc488331919][bookmark: _Toc508881869]Purpose

Hydraulic modelling is used as a design tool to evaluate new development or modifications to existing systems. Therefore, proper guidelines must be provided since the distribution network is a complex system consisting of pipes, pumps, valves, surge tanks, storage reservoirs etc. that require different types of hydraulic analyses to ensure the performance of the system achieves the design objectives of the system. 

[bookmark: _Toc481994280][bookmark: _Toc488331920][bookmark: _Toc508881870]Modelling Software

Modelling software shall be specified along with the modelling platform i.e. standalone, CAD integrated or GIS integrated. 

[bookmark: _Toc481994281][bookmark: _Toc488331921][bookmark: _Toc508881871]Modelling Scenarios

Modelling scenarios shall be noted in the design criteria for steady state simulation so that, on the basis of those scenarios, pressures and velocities in the network can be analyzed.

The modelling scenario shall also include, for transient analysis, expected and infrequent flow demands, unanticipated or accidental operating conditions and other transient events.
Modelling techniques shall be described in the criteria; these techniques include steady state analysis, extended period simulation, surge analysis, water quality analysis and reliability analysis. 

[bookmark: _Toc481994282][bookmark: _Toc488331922][bookmark: _Toc508881872]Peak Factors & Diurnal Curves

Diurnal curve and peaking factors shall be specified for different modelling techniques and for checking required minimum and maximum pressures in different modelling scenarios. 

[bookmark: _Toc488331500][bookmark: _Toc488331863][bookmark: _Toc488331923][bookmark: _Toc481994283][bookmark: _Toc488331924][bookmark: _Toc508881873]Hydraulic Model Reporting

Hydraulic model reporting format shall be specified; this format shall be used when submitting a hydraulic modelling report. 

[bookmark: _Toc488331502][bookmark: _Toc488331865][bookmark: _Toc488331925][bookmark: _Toc481994284][bookmark: _Toc488331926][bookmark: _Toc508881874]Water System Design Criteria

[bookmark: _Toc481994285][bookmark: _Toc488331927][bookmark: _Toc508881875]General

In the case of high groundwater, detailed consideration of buoyancy conditions in design shall be described to prevent flotation of potable water system components.
In the case of aggressive/corrosive soil conditions, selection of appropriate pipe materials and protection (like cathodic protection) of pipe material shall be required.
Expected design service life of key design elements shall be considered before commencing the design process.

[bookmark: _Toc481994286][bookmark: _Toc488331928][bookmark: _Toc508881876]System Pressures

The design minimum and maximum system pressures shall be specified and evaluated during design with the use of hydraulic models. In the case of separate fire and potable water networks, the system pressures shall be considered separately. Allowable transient pressures (negative and positive) shall also be specified.



[bookmark: _Toc481994287][bookmark: _Toc488331929][bookmark: _Toc508881877]Water Lines

The design minimum and maximum velocities for distribution and transmission systems shall be specified and evaluated during design with the use of hydraulic models, as low velocities are not preferred for hygiene reasons and high velocities can cause exceptional head loss and transient pressures.

[bookmark: _Toc488331507][bookmark: _Toc488331870][bookmark: _Toc488331930][bookmark: _Toc481994288][bookmark: _Toc488331931][bookmark: _Toc508881878]Water System Piping and Valves
[bookmark: _Toc481994289][bookmark: _Toc488331932][bookmark: _Toc508881879]Water Distribution Pipeline

The recommended method for potable water network layout shall be based on reliability of service. Strategies to avoid water quality issues caused by dead ends in the network shall also be noted. 
Network configuration shall be considered in the criteria for routing and layout, as potable water and fire networks could be a separate or combined system, based on the corridor availability.
Requirements shall be provided in the criteria for routing and layout, considering maintenance, repairs, future extensions, economics, avoiding cross connections, accessibility and optimization. 

Minimum and maximum water main size and fire hydrant’s lateral size must be established in the criteria.
The pipe material for different pipe diameters is a very significant factor to be specified in the design criteria. Pipe material should not only have to be considered from the perspective of its performance during use, but also from the effects it has on the environment, both during manufacturing and during use. 
Longitudinal bending and joint deflection of different types of pipes based on the manufacturer’s recommendations shall be included.

Pipeline location, horizontal and vertical separation from other utilities, proximity to structures, boundary lines, curbs or fences, and responsible discipline (civil or mechanical) shall be adequately defined in the criteria to eliminate potential interferences and to support constructability. Note that vertical and horizontal separation from a sewerage network is more critical than separation from other utilities. 


[bookmark: _Toc481994290][bookmark: _Toc488331933][bookmark: _Toc508881880]Isolation Valves

Valves shall be provided to control water flow and pressure, facilitate hydro testing, limit service cut-off during maintenance, and minimize inconvenience and sanitary hazards during repair and interconnection works.  Isolation valve location criteria shall be stipulated in the design criteria based on maintenance department guidelines or reliability analysis. Acceptable isolation valve types based on valve sizes must also be provided. Locations and types of flow control valves, pressure reducing valves (PRV), pressure sustaining valves, non-return valves and float valves must be precisely specified.
 
[bookmark: _Toc481994291][bookmark: _Toc488331934][bookmark: _Toc508881881]Air Valves

An air valve is a special type of valve that helps to release air from pipelines, preventing reduction in the conveying capacity and avoiding surge pressures. There are three different types of air valve, namely air release valve, air/vacuum valve and combined air valve. The requirements, including location and sizing of these different valves in the potable and fire water network, shall be provided. 

[bookmark: _Toc481994292][bookmark: _Toc488331935][bookmark: _Toc508881882]Joint Restraints, Bends and Fittings

Joints and fittings are the main sources of unaccounted water and leakage; therefore, bends, fittings, and joint restraints shall be specified for different types of pipe material and sizes. 

[bookmark: _Toc481994293][bookmark: _Toc488331936][bookmark: _Toc508881883]Fire Hydrants

Fire hydrant requirements are critical for firefighting purposes. Design criteria shall include the hydrant spacing, location guidelines, proximity from structures, barrel type based on local conditions, hydrant flow, isolation valve requirements, joint restraint requirements, and lateral diameter and bollards requirements.

[bookmark: _Toc485634680][bookmark: _Toc481994294][bookmark: _Toc488331937][bookmark: _Toc508881884]Flow Meters and Services

Requirements regarding service lines and service connections must be included since the costs of service connections are a major part of potable water network costs. 



[bookmark: _Toc481994295][bookmark: _Toc488331938][bookmark: _Toc508881885]Cross Connection Control

Requirements for cross connection control shall be included for water quality purposes. 

[bookmark: _Toc481994296][bookmark: _Toc488331939][bookmark: _Toc508881886]Tracer Wire and Warning Tape

Tracer wire and warning tape are important for maintenance purposes, and shall be specified. 

[bookmark: _Toc481994297][bookmark: _Toc488331940][bookmark: _Toc508881887]Blow-off Assemblies

Washout and blow-off valves are required for low points and dead-ends for maintaining the water quality. Criteria shall indicate their locations and technical requirements. 

[bookmark: _Toc481994298][bookmark: _Toc488331941][bookmark: _Toc508881888]Thrust Blocks

Thrust blocks and anchorage locations and requirements shall be defined. 

[bookmark: _Toc481994299][bookmark: _Toc488331942][bookmark: _Toc508881889]Sustainability Requirement

Sustainability requirements shall be described.  Proposed pipe material, internal lining, external lining and corrosion control measures shall be specified taking into account the long-term goals of sustainability. 

[bookmark: _Toc488331520][bookmark: _Toc488331883][bookmark: _Toc488331943][bookmark: _Toc481994300][bookmark: _Toc488331944][bookmark: _Toc508881890]Water Distribution Pumping Equipment

[bookmark: _Toc481994301][bookmark: _Toc488331945][bookmark: _Toc508881891]General

Pumping station location requirements shall be defined taking into account the system hydraulics, future extensions, and protection against service interruption by fire, flood or other hazards.

[bookmark: _Toc481994302][bookmark: _Toc488331946][bookmark: _Toc508881892]Booster Pumps

Criteria for selecting type, quantities and operating conditions of booster pumps shall be indicated separately for distribution and transmission systems. 

[bookmark: _Toc481994303][bookmark: _Toc488331947][bookmark: _Toc508881893]Mechanical Requirements

Mechanical requirements including manifolds, PRV, pipe linings, surge control devices, motors, flowmeters, air release valves, pressure gauges, bypass lines and isolation valves, etc., shall be described.

[bookmark: _Toc481994304][bookmark: _Toc488331948][bookmark: _Toc508881894]Chlorination

All pumping stations shall be equipped with a chlorine dosing system; requirements shall be specified in the criteria.

All provisions related to design of the pumping building shall be specified, taking into account the maintenance and emergency backup.

[bookmark: _Toc488331526][bookmark: _Toc488331889][bookmark: _Toc488331949][bookmark: _Toc481994305][bookmark: _Toc488331950][bookmark: _Toc508881895]Water Storage Tank

[bookmark: _Toc481994306][bookmark: _Toc488331951][bookmark: _Toc508881896]General

Water storage tanks can be underground or elevated; the type of storage tank shall be specified. 

[bookmark: _Toc481994307][bookmark: _Toc488331952][bookmark: _Toc508881897]Sizing 

The criteria shall be specified for determining the storage requirements because water is stored to equalize pumping rates in the short term, to equalize supply and demand in the long term, and to furnish water during emergencies such as fire and loss of pumping capacity.
 
[bookmark: _Toc481994308][bookmark: _Toc488331953][bookmark: _Toc508881898]Piping

Piping requirements including inlet, outlet, overflow, drains, and sampling for the pumping station shall be specified. 

[bookmark: _Toc481994309][bookmark: _Toc488331954][bookmark: _Toc508881899]Stored Water Age

Design requirements for a computational fluid dynamics (CFD) model and minimum storage age shall be stipulated since poor water circulation and long detention times in the water tank may lead to water quality problems. 


[bookmark: _Toc481994310][bookmark: _Toc488331955][bookmark: _Toc508881900]Access


State the requirements for the storage structure that enable convenient access for cleaning and maintenance. 

[bookmark: _Toc481994311][bookmark: _Toc488331956][bookmark: _Toc508881901]Roof and Sidewall Vents
Provisions for roof and sidewall vents shall be specified.

[bookmark: _Toc481994312][bookmark: _Toc488331957][bookmark: _Toc508881902]Safety

Safety of the maintenance workers is paramount, and safety requirements shall be specified
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