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[bookmark: _Toc491762219][bookmark: _Toc531503204]GENERAL

[bookmark: _Toc491762220][bookmark: _Toc531503205]Introduction

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

[bookmark: _Toc481937717][bookmark: _Toc481994326][bookmark: _Toc491762221][bookmark: _Toc531503206]Applicability

Define the applicability of the design criteria and any limitations. Note that these design criteria are applicable to utilities inside or outside the building or both. 

[bookmark: _Toc481937718][bookmark: _Toc481994327][bookmark: _Toc491762222][bookmark: _Toc531503207]Definitions

Explain the different technical definitions used in the design criteria. 

[bookmark: _Toc481937719][bookmark: _Toc481994328][bookmark: _Toc491762223][bookmark: _Toc531503208]Abbreviations

List all technical abbreviations used in the design criteria.

[bookmark: _Toc481937720][bookmark: _Toc481994329][bookmark: _Toc491762224][bookmark: _Toc531503209]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: _Toc491762225][bookmark: _Toc531503210]Codes and Standards

Sanitary sewer systems shall 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: _Toc481937722][bookmark: _Toc481994331][bookmark: _Toc491762226][bookmark: _Toc531503211]Review and Approval

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

[bookmark: _Toc481994332][bookmark: _Toc491762227][bookmark: _Toc531503212]Sewer Collection System

The sewerage system must be hydraulically adequate, optimized, constructible, sustainable and maintainable, and must prevent anaerobic conditions, support safety in operation and have a proper disposal mechanism.

[bookmark: _Toc481994333][bookmark: _Toc491762228][bookmark: _Toc531503213]Hydraulic Modelling

Modelling software shall be specified along with the modelling platform i.e. standalone, CAD integrated or GIS integrated.
Hydraulic model reporting format shall be specified; this format shall be used when submitting a hydraulic modelling report.





[bookmark: _Toc481994334][bookmark: _Toc491762229][bookmark: _Toc531503214]Optimization

Parameters for optimization shall be formulated for all of the design stages. Layout of the sewerage network plays an important role in the optimization because, if the layout of the proposed system follows the direction of the ground slope, then the main sewer will leave the area at its lowest point, thus saving the cost of excavation. Guidelines shall be provided for layout, type of system, and house connection strategy for an optimized sewer network.  The impact of phasing shall also be considered for optimization. 

[bookmark: _Toc481994335][bookmark: _Toc491762230][bookmark: _Toc531503215]Constructability

The sewerage system can only be easily constructible with the availability of proper utility corridors and the absence of interferences with other utilities. Therefore, criteria shall be provided for an adequate corridor based on pipe size, pipe cover, manhole cover levels, safe distance from property lines, safe distance from water utilities, clearance from other utilities, bedding requirements, and maximum depth of construction.

[bookmark: _Toc481994336][bookmark: _Toc491762231][bookmark: _Toc531503216]Sustainability

Sustainability can be achieved by selecting the proper pipe material and its internal and external lining to protect against corrosion due to the action of H2S gas and soil chemistry. Criteria shall describe the specific external and internal lining for the pipe, pipe material, jointing requirement and rocker pipe requirements for manholes. 

[bookmark: _Toc481994337][bookmark: _Toc491762232][bookmark: _Toc531503217]Sewer Maintenance

Sewer maintenance is carried out based on the manhole provision in the sewerage network according to the design guidelines. Manholes shall be specified at changes of direction, slope, and diameter. The maximum distance between manholes shall be based on the capacity of the sewer cleaning equipment available in the municipality. 

[bookmark: _Toc481994338][bookmark: _Toc491762233][bookmark: _Toc531503218]Aerobic Conditions

Design criteria shall specify the design factors which support aerobic conditions in sewers. The design factors may include depth of flow, length of continuous slope, and avoiding drop manholes and acute angles in the branch line. 

[bookmark: _Toc481994339][bookmark: _Toc491762234][bookmark: _Toc531503219]Safety

Safe design of the manhole is a critical safety aspect. Sewerage system components shall be selected taking into account the safety of the maintenance staff.
 
[bookmark: _Toc481994340][bookmark: _Toc491762235][bookmark: _Toc531503220]Disposal Stations

Sewerage system shall transport sewage to the permanent disposal point. If no designated or approved disposal location/facility near the development can be identified, then criteria for a temporary alternative solution shall be specified.

[bookmark: _Toc481994341][bookmark: _Toc491762236][bookmark: _Toc531503221]Sanitary Sewer Design Flow Criteria

Design criteria shall describe the adopted sewage flow rates and peaking factors for determination of Average Daily Sewer Flow (ADF) and sewage peak flows.

[bookmark: _Toc481994342][bookmark: _Toc491762237][bookmark: _Toc531503222]Gravity Sewer Collection System Piping




[bookmark: _Toc481937729][bookmark: _Toc481994343][bookmark: _Toc491762238][bookmark: _Toc531503223]Gravity Sewer Lines

Technical requirements shall be described for pipe design, and shall include requirements on alignment, minimum pipe diameter, minimum burial depth, depth of flow, minimum and maximum slopes, self-cleaning velocity, invert requirements for pipe size change, acceptable pipe materials, buoyancy considerations, and the design equations  and methodology to be used, including empirical coefficients and calibration requirements as applicable. 

[bookmark: _Toc481994344][bookmark: _Toc491762239][bookmark: _Toc531503224]Manholes

Technical requirements shall be described for manholes, and shall include the location criteria, drop manhole criteria, manhole diameter for different pipe sizes, water tightness criteria, and acceptable manhole materials.

[bookmark: _Toc481994345][bookmark: _Toc491762240][bookmark: _Toc531503225]Sewage LifT Station and Pumping Station

[bookmark: _Toc481994346][bookmark: _Toc491762241][bookmark: _Toc531503226]Site Selection

Technical guidelines for site selection of pumping stations shall be specified with respect to accessibility, flood protection, high groundwater conditions, maintenance requirements, space requirements, and pump station configuration.

[bookmark: _Toc481994347][bookmark: _Toc491762242][bookmark: _Toc531503227]Wet Wells

Specific technical requirements for wet wells shall be formulated taking into account repair, cleaning, effective volume, pump submergence, corrosion resistance, waterproofing, safety and ease of pump maintenance and repair, provision for air displacement, and buoyancy.



[bookmark: _Toc481994348][bookmark: _Toc491762243][bookmark: _Toc531503228]Pumps

Criteria for pump selection and configuration shall include pump type, passing spheres size, suction & discharge opening size, minimum flow capacity, design capacity, system-head calculated under different operating scenarios, material selection for corrosion and erosion considerations, and standby pump requirements. 

[bookmark: _Toc481994349][bookmark: _Toc491762244][bookmark: _Toc531503229]Electrical

Technical specifications for the electrical system and components are vital because of the presence of hazardous concentrations of flammable gases. The electrical system shall be selected based on its behavior under corrosive conditions, strain relief, accessibility, protection, ease of disconnection, surge protection, and phase protection.

[bookmark: _Toc481994350][bookmark: _Toc491762245][bookmark: _Toc531503230]Piping, Valves and Flow Meters

Requirements for piping, valves and flow meters shall be identified for the pumping station.

[bookmark: _Toc481994351][bookmark: _Toc491762246][bookmark: _Toc531503231]Ventilation

Adequate ventilation is fundamental; specific criteria shall be specified.

[bookmark: _Toc481994352][bookmark: _Toc491762247][bookmark: _Toc531503232]Emergency Operations

Technical guidelines for emergency pumping capability shall be described. 

[bookmark: _Toc481994353][bookmark: _Toc491762248][bookmark: _Toc531503233]Odour Control

Criteria for an odour control unit shall be specified. 

[bookmark: _Toc481994354][bookmark: _Toc491762249][bookmark: _Toc531503234]Force Mains

Criteria for force main design shall be specified. The technical requirements include minimum velocity, maximum velocity, minimum diameter, minimum depth, acceptable pipe materials, and allowable positive and negative pressures during transient events.  

[bookmark: _Toc488332549][bookmark: _Toc488332550][bookmark: _Toc481994355][bookmark: _Toc491762250][bookmark: _Toc531503235]Industrial Wastewater FLOW

Design criteria shall describe the determination of project specific design flows for industrial applications.
Technical guidelines for pre-treatment shall be described.
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