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SPM Sunset Clause 

Sections 8(3) and 9(2) of the Sewerage System Regulation (SSR) outline that the Standard Practice Manual 

(SPM) can be amended from time to time.  

This SPM Version 3 brings into effect new amendments. This affects all versions previously issued by the BC 

Ministry of Health.  

To allow industry a transition period from the old manual to the new, the previous September 2007 version 

will not formally sunset until midnight December 31, 2015. Immediate use of the new version is highly 

recommended, but during this transition period both versions are in effect, and it is understood the Authorized 

Person can use either version. On January 1, 2016, only the SPM Version 3 will be in effect. 
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Volume I  Introduction  

I- 1 DEFINITIONS 

These definitions are specific to this Manual. 

I- 1.1 Glossary 

A 

Absorption: The process by which one substance is taken into and included within another substance, such 

as the absorption of water by soil or nutrients by plants.  

Adsorption: The increased concentration of molecules or ions at a surface, including exchangeable cations 

and anions on soil particles. The adherence of a dissolved solid to the surface of a solid. 

Alarm reserve: The holding volume of a pump or dosing tank, or connected tanks, that is above the high 

level alarm and below the point at which backup to the building sewer, or overflow occurs 

Aerobic: Having molecular oxygen as a part of the environment or growing or occurring only in the 

presence of molecular oxygen, as in òaerobic organisms.ó  

Anaerobic: Characterized by the absence of molecular oxygen or growing in the absence of molecular 

oxygen (as in òanaerobic bacteriaó).  

Aquifer: A geologic formation, group of formations, or part of a formation that is saturated and sufficiently 

permeable to transmit economic quantities of water to wells and springs. 

Area of Infiltrative Surface (AIS): Infiltrative surface area receiving effluent from the distribution system. 

Areal loading rate: Quantity of effluent applied to the footprint of the soil treatment area (or the absorption 

area of an above-grade system) expressed as volume per area per unit time, for example, litres per day per 

square metre (L/day/m2). 

ASTM: American Society for Testing Materials 

B 

Basal Area: For sand mounds, sand-lined trenches, bottomless sand filters, Alberta At Grade systems and 

CTDS this is the native soil AIS, the effective surface area available or required to transmit the treated effluent 

into the original receiving soils. 

Biochemical oxygen demand (BOD): A commonly used gross measurement of the concentration of 

biodegradable organic impurities in wastewater. The amount of oxygen, expressed in milligrams per liter 

(mg/L), used by bacteria while stabilizing, digesting, or treating organic matter under aerobic conditions is 

determined by the availability of material in the wastewater to be used as biological food and the amount of 

oxygen used by the microorganisms during oxidation. Most laboratories test for BOD5. This is the BOD 

measured over a 5-day period. 

Biomat: Soil clogging layer at and below the infiltrative surface to soil or to sand or other media. The layer of 

biological growth, organic compounds (including polysaccharides and polyuronides produced by bacteria in 

the mat) and inorganic residue that develops at the wastewater soil interface and extends up to about 25mm 

into the soil matrix. The term is used loosely to include all soil òcloggingó affects, including pore size 

reduction, alteration of soil structure and gas production by the micro-organisms. Also referred to as 

Biocrust, Clogging Mat, and Clogging Zone. 

Blackwater: Liquid and solid human body waste and the carriage waters generated through toilet usage.  
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Blinding layer: A layer of Clean Coarse Sand or Mound Sand that is installed between the infiltration surface 

(bottom of aggregate, base of chamber etc.) and the native soil, and which is up to 10 cm thick. 

Breakout or effluent breakout: (Also used to refer to a place where there is a potential for breakout.) 

Visible movement of effluent to the surface of the ground.  

C 

Cemented (soil): Having a hard, brittle consistence because the particles are held together by cementing 

substances such as humus, calcium carbonate, or the oxides of silicon, iron, and aluminum. The hardness and 

brittleness persist even when the soil is wet. 

Chlorine residual: The total amount of chlorine (combined and free available chlorine) remaining in water, 

sewage, or industrial wastes at the end of a specified contact period following disinfection.  

Chroma: relative purity, strength, or saturation of a colour; directly related to the dominance of the 

determining wavelength of the light and inversely related to grayness; one of the three variables of colour; 

see also Munsell Colour System, hue, and value. 

Clay: A textural class of soils consisting of particles less than 0.002 millimetres in diameter.  

Coarse fragments: (in soil) rock fragments larger than 2 mm in diameter. 

Coefficient of uniformity (soil or sand): This ratio is a numeric representation of how a soil or sand is 

graded, calculated as Cu = D60/D10. 

Coliform bacteria: A group of bacteria predominantly inhabiting the intestines of humans or other warm-

blooded animals, but also occasionally found elsewhere. Used as an indicator of human fecal contamination. 

Fecal coliforms are often used as a key indicator of fecal contamination in water, see Fecal Coliforms. Usually 

measured as number of colonies/100 mL or most probable number (MPN) 

Colony-forming unit (CFU): The estimated number of live non-photosynthetic bacteria in a water sample, 

based on laboratory examination. 

Combined Treatment and Dispersal System (CTDS): A sewerage system that provides treatment to a Type 

2 or 3 standard using media or through other processes in the same cell or unit that disperses the effluent to 

the soil. 

Confined Aquifer: An aquifer that is confined under a low-permeability geological layer, and in which 

ground water is confined under a pressure that is higher than the elevation of the top of the aquifer. 

Consistence (soil): Attribute of soil expressed in degree of cohesion and adhesion, or in resistance to 

deformation or rupture. Consistence includes the resistance of soil material to rupture; resistance to 

penetration; and the manner in which the soil material behaves when subjected to compression. Refer to 

USDA manuals for tests and terms. 

D 

D10: In Sieve analysis of sand or soil. The size of the opening which will pass 10% (by dry weight) of a 

sample. Also known as effective diameter. 

D60: In Sieve analysis of sand or soil. The size of the opening which will pass 60% (by dry weight) of a 

sample. 

Daily Design Flow (DDF): The Daily Design Flow is the estimated peak daily flow to be discharged. For the 

purposes of the SPM this is considered to be synonymous with the SSR terms òestimated daily domestic 

sewage flowó and òdaily design domestic sewage flowó and generally represents the maximum flow that the 

system will discharge. 
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Discharge Area (dispersal area): An area used to receive effluent discharged from a treatment method. The 

dispersal area is distinct from the òtreatment methodó and any additional treatment achieved by the 

dispersal area is not considered in the treatment method classification (Type 1, 2 or 3). See òdispersal systemó 

and òtreatment methodó.  

Disinfection: The process of destroying pathogenic and other microorganisms in wastewater, typically 

through application of chlorine compounds, ultraviolet light, iodine, ozone, and the like.  

Dispersal system: An underground system for discharging pretreated wastewater. The dispersal system 

includes the distribution piping, any sand or media installed around or below the distribution piping, the 

biomat at the wastewater-soil interface, and the unsaturated soil below. Also known as the òSubsurface 

Wastewater Infiltration Systemó (SWIS) and colloquially as a òseptic fieldó. 

Distal: Furthest from a point of reference, example at the far end of a lateral. The opposite of distal is 

proximal. 

Distribution system: A method and the components used to convey and distribute effluent to the 

infiltrative surface. 

E 

Effluent: Sewage, water, or other liquid, partially or completely treated or in its natural state, flowing out of a 

septic tank, subsurface wastewater infiltration system, aerobic treatment unit, or other treatment system or 

system component. 

Effective size: In a sieve analysis, the particle diameter of which 10 percent of the sample is finer by weight; 

also known as D10 or effective diameter. 

Effluent filter (also called an effluent screen): A removable, cleanable device inserted into the outlet 

piping of the septic tank that is designed to trap excessive solids due to tank upsets that would otherwise be 

transported to the subsurface wastewater infiltration system or other downstream treatment components.  

Effluent screen: See Effluent filter.  

Ephemeral water body: A water body that flows or holds water only in direct response to precipitation and 

whose channel is at all times above the water table. 

Evapotranspiration: The combined loss of water from a given area and during a specified period of time by 

evaporation from the soil or water surface and by transpiration from plants. 

F 

Fecal Coliforms: Fecal Coliform bacteria are members of the coliform group of bacteria. These bacteria are 

characterized by their ability to ferment lactose at 112.1ÁF (44.5ÁC) and are considered more specific 

indicators of fecal contamination than Coliforms which ferment lactose only at 95ÁF (35ÁC). Escherichia coli 

and some Klebsiella pneumoniae strains are the principal fecal coliforms 

Field saturated hydraulic conductivity: See Hydraulic conductivity. 

Floor area: See òliving spaceó.  

Flow restrictive layer: See òRestrictive layeró.  

Fresh water, permanent: A freshwater body that holds water for periods more than 6 months in duration. 

G 

Gravel: rounded or subrounded rock fragment that is between 0.1 inch (2 millimetres) and three inches (76 

millimetres) in diameter. 

Graywater (greywater): Wastewater drained from sinks, tubs, showers, dishwashers, clothes washers, and 

other non-toilet sources.  
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Ground water: A subsurface water occupying the zone of saturated soil, permanently, seasonally, or as the 

result of the tides.  

Groundwater mounding: localized increase in the elevation of a water table that builds up as a result of the 

downward percolation of liquid into groundwater. 

H 

Health hazard: As defined in the Public Health Act. 

Health hazard: As defined in the Public Health Act. 

High pumping rate community well: For the purpose of determining horizontal setbacks, this means a 

water supply well or well group that supplies potable to more than 500 persons. A water well may also be 

considered to be of a high pumping rate if it is pumped for more than three months at a rate of more than 

190 L/min. 

High water mark: The visible high water mark of a water body where the presence and action of the water 

are so common and usual, and so long continued in ordinary years, as to mark on the soil of the bed of the 

water body a character distinct from that of its banks, in vegetation as well as the nature of the soil itself, and 

includes the active floodplain. 

Horizontal separation boundary: A point or location to which a separation distance for the dispersal area 

or tanks is defined by the standards 

Hydraulic Application Rate (HAR): Depth of effluent applied to the infiltrative surface per dose (example 

mm), may also be expressed in terms of volume per area (example L/m2) or in volume per orifice or emitter. 

Hydraulic conductivity (soil): The ability of the soil to transmit water in liquid form through pores. This is 

termed òKó and is expressed in mm/day or other units of length/time. òKsató is the saturated hydraulic 

conductivity and is often the value intended when the term òhydraulic conductivityó is used loosely. òKfsó is 

the field saturated hydraulic conductivity, as measured by the constant head borehole permeameter, and is 

approximately 0.5 Ksat. Hydraulic conductivity is often loosely referred to as òpermeabilityó. 

I 

Infiltrative Surface: In drainfields, the drain rock-original soil interface at the bottom of the trench; in 

mound systems, the gravel-Mound Sand and the sand-original soil interfaces; in sand-lined trenches/beds 

(sand filter), the gravel-sand interface and the sand-original soil interface at the bottom of the trench or bed. 

Influent: Wastewater partially or completely treated, or in its natural state (raw wastewater, sewage), flowing 

into a reservoir, tank, treatment unit, or disposal unit. 

Instantaneous loading rate: Quantity of effluent discharged during a dosing event expressed as volume per 

unit time. 

Intermittent freshwater body: For the purposes of this Manual, a freshwater body that flows or holds water 

during only part of the year and for a period less than six months in duration, other than an òephemeraló 

water body. 

Invert (pipe): Lowest point of the internal cross-section of a pipe or fitting. 

L 

Landscape position: specific geomorphic component of the landscape in which a site is located; two-

dimensional landscape positions (hill slope profile positions) may be summit, shoulder, backslope, footslope, 

or toeslope; three dimensional views of geomorphic landscape position can be described as head slope, nose 

slope, side slope, base slope, etc.  

Large flow system: a sewerage system with daily domestic sewage flow of over 9100 L/day.  
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Lateral: Perforated pipe or tubing used to carry and distribute effluent. 

Latrine: See òPrivy.ó 

Limiting layer: The shallowest of a restrictive layer (see Restrictive Layer), water table, seasonal high water 

table or extremely permeable material (e.g. fractured rock, gravel). See Table II- 7 (page II-17) for specific soil 

conditions considered to be a limiting layer. 

Living space: The total net floor area of a building less the floor area of a garage, breezeway, carport, crawl 

space or decks exterior to the buildingõs foundation walls.  

Loam: A specific class of soil texture that contains a balanced mixture of sand, silt and clay. Clay content is 

less than 27% by weight. Loams have enough sand to feel some grit and enough clay to give the soil 

somebody, but the properties and behavior of the soil are dominated by neither sand nor clay. 

Lysimeter: A device for collecting water from the pore spaces of soils and for determining the soluble (and 

in some cases, suspended) constituents removed in the pore water. 

M 

Macropore (soil): The term includes all pores that are (generally) drained at field capacity, commonly these 

pores are of 1mm or larger equivalent diameter. This includes root channels and soil macro structure. These 

pores are the main path for preferential (rapid saturated) flow in structured soils and fractured rock. 

Manifold: A pipe used to distribute effluent to more than one lateral or dripline. 

Mass loading: See òOrganic loading rateó. This may also refer to the mass loading to a sewage treatment 

system. 

Matrix (soil): The portion of a given soil that has the dominant colour; also used to refer to the fine material 

(generally <2mm) forming a continuous phase and enclosing coarser material and/or poresñthat is, soil 

peds or particles versus the voids between peds or in cracks. 

Matrix flow: This is the relatively slow and even movement of solutes through the soil. The objective of 

careful effluent dosing and distribution is to encourage unsaturated matrix flow, improving soil based 

treatment. Also termed òuniform flow.ó 

Media, distribution: Material used to provide void space (usually in a dispersal component) through which 

effluent flows and is stored prior to infiltration (for example, washed stone, aggregate, polystyrene blocks, 

chambers, etc.). 

Media, treatment: Non-degradable material used for physical, chemical and/or biological treatment in a 

component of a wastewater system. Example sand in a sand mound. 

Monitoring well: For the purpose of this Manual, a well that is dug or drilled to a depth that is lower than 

the expected seasonal high water table, with a well screen and a surface annular seal, which is used for 

measuring the depth of the water table and or collecting groundwater samples. In contrast, an "observation 

standpipe" does not have a surface annular seal and is not intended for sampling of groundwater. 

Mottling: Spots or blotches of different colours or shades of colour interspersed with the dominant soil 

colour caused in part by exposure to alternating unsaturated and saturated conditions. See òRedoximorphic.ó 

Munsell Colour System: Colour designation system that specifies the relative degrees of the three variables 

of colour: hue, value, and chroma. 

N 

Nitrogen (N): Gaseous element (molecular formula N2) that constitutes 78 percent of the atmosphere by 

volume and occurs as a constituent of all living tissues in combined form; nitrogen is present in wastewater, 

surface water and groundwater as ammonia (NH3) or ammonium ion (NH4
+), nitrite (NO2

ð), nitrate (NO3
ð) and 

organic nitrogen. 
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O 

Observation Port: Larger diameter (over 3") pipe, open bottom or slotted, used to observe the infiltration 

surface or interior of a chamber. 

Observation standpipe: See òStandpipeó. 

Oil and Grease (O&G): Fats, oils, waxes and other related constituents found in wastewater. Oil and Grease 

content is determined by extraction from the wastewater sample with trichlorofluoroethane and is expressed 

in mg/L. Previously termed òFat Oil and Greaseó (FOG). 

Organic loading rate (to infiltrative surface): The rate of application of soluble and particulate organic 

matter. It is typically expressed on an area basis as g/m2 or pounds of BOD5 per square foot per day 

(lb./ft2/day). 

Organic soil: A soil that contains a high percentage (more than 15 ð 20%) of organic matter throughout the 

soil column.  

Oxidation: Chemical reaction in which a loss of electrons results in an increase in oxidation number (valence) 

of an element; occurs concurrently with reduction of the associated reactant. Chemical or biological 

conversion of organic matter to simpler, stable forms with a concurrent release of energy. 

P 

Packaged treatment plant: Term commonly used to describe a pre-built aerobic treatment unit.  

Particle size: The effective diameter of a particle, usually measured by sedimentation or sieving.  

Particle-size distribution: The amounts of the various soil size fractions in a soil sample, usually expressed 

as weight percentage.  

Pathogenic: Causing disease; commonly applied to microorganisms that cause infectious diseases.  

Peat: Organic (fibric) soil material in which the original plant parts are recognizable. 

Ped: (soils) a single unit of soil structure. 

Performance boundaries: The point at which a wastewater treatment performance standard corresponding 

to the desired level of treatment at that point in the treatment sequence is applied. Performance boundaries 

can be designated at a point of the pre-treatment system (for example, septic tank, packaged treatment 

plant), at physical boundaries in the receiving environment (impermeable strata, ground water table, 

breakout), at a point of use (ground water well), or at a property boundary. 

Performance objective: An objective established as part of the SPM or by a regulatory authority to ensure 

performance standards are met. Performance objectives are typically expressed as numeric limits (for 

example, pollutant concentrations, mass loads, wet weather flows, and structural strength) but may also be 

expressed as narrative descriptions of desired performance, such as no visible leaks or no odors.  

Performance standard: A standard established as part of the SPM or by a regulatory authority, for example 

Type 2 treatment system performance standards established by the SSR. 

Performance statement: A standard established as part of the SPM or by a regulatory authority to ensure 

future compliance with the public health and environmental goals. Performance standards are typically 

expressed as narrative statements such as òdo not cause a health hazardó. 

Permanent Water Table: See òWater Table.ó 

Permeability: The ability of a porous medium such as soil to transmit fluids or gases.  

pH: A term used to indicate the acidity or alkalinity of the water. The logarithm of the reciprocal of 

hydrogen-ion concentration in gram atoms per liter; provides a measure on a scale from 0 to 14 of the 

acidity or alkalinity of a solution (where 7 is neutral and greater than 7 is more alkaline and less than 7 is 

more acidic).  
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Phosphorus (P): Chemical element and essential nutrient for all life forms, occurring as orthophosphate, 

pyrophosphate, tripolyphospate and organic phosphate forms; each of these forms, as well as their sum 

(total phosphorus), is expressed in terms of milligrams per liter elemental phosphorus; occurs in natural 

waters and wastewater almost solely as phosphates. Total (TP) is the sum of all forms of phosphorus in 

effluent. 

Plastic soil: A soil capable of being molded or deformed continuously and permanently by relatively 

moderate pressure.  

Platy structure (soil): Laminated or flaky soil aggregate developed predominantly along the horizontal axes. 

Point of Application (POA): The point within a sewerage system where the wastewater quality consistently 

meets the quality level for the treatment method selected (Type 1, 2 or 3), typically the infiltrative surface.  

For Combined Treatment and Dispersal systems (CTDS), the point at which a CTDS produces effluent at the 

defined quality level (Type 2 or 3).  

Ponding: Accumulation of liquid on an infiltrative surface.  

Preferential flow: Saturated flow in macropores or as finger or funnel flow in unstructured soils, it is the 

rapid and local transport of water and solutes in soils. For good soil base treatment this type of flow should 

be avoided. Also known as òbypass flowó. See Matrix flow, macropore. 

Primary treatment: Level of treatment involving removal of particles, typically by settling and flotation with 

or without the use of coagulants. Some solids are anaerobically bio-degraded but dissolved contaminants 

are not significantly removed in this treatment step (for example a grease interceptor or a septic tank 

provides primary treatment). Type 1 effluent is produced by primary treatment. 

Privy: A method used for disposal of human waste without the aid of water which consists of a pit or vault in 

the ground into which human waste falls. The vault may be impermeable (vault privy) or may include soil 

absorption (pit latrine or pit privy). 

Proximal: Nearest to a point of reference, example at the end of a lateral closest to the manifold. The 

opposite of proximal is distal. 

R 

Receiving area: the area 7.5m downslope from the system infiltrative surface, or on flat or low (Ó 2%) slope 

sites, the area 7.5m around the system infiltrative surface. 

Redoximorphic features: or mottling is identified by the presence of oxidized and reduced states of iron or 

manganese in the same ped (single unit of soil structure). See òmottling.ó  

Reduction (reducing): Addition of electrons to a chemical entity decreasing its valence or oxidation number; 

for example, under anaerobic conditions (no dissolved oxygen present), sulfur compounds are reduced by 

bacteria to odor-producing hydrogen sulfide (H2S) and other compounds. 

Restrictive Layer: A layer of soil or rock that impedes the vertical movement of water, air and the growth of 

plant roots. This may include hardpan, some compacted soils, bedrock, glacial till and unstructured clay soils. 

In this Manual, òrestrictive layeró includes soils with a Kfs of less than 60 mm/day, if the soil underlies a soil 

layer of higher permeability. Also, for this Manual, òrestrictive layeró includes soils with a consistency stronger 

than Firm (moist), or harder than Moderately Hard (dry). 

Retention time: Time for which a liquid or sludge is retained in a process component (For example, in a 

lagoon). See Detention Time. 
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S 

Seasonal High Water Table (SHWT): The SHWT is the upper limit of the soil water table which persists for 

more than 21 consecutive days or 30 total days, during a year which has normal precipitation. See Section III- 

3.3.2.2.(a). 

Seasonal Low Water Table: See Water table. 

Semi-prescriptive standards: Standards or specifications for planning, siting, and other procedures and 

practices for onsite system applications intended to, where applied, result in achievement of specified 

performance standards. Proposed deviations from the specified criteria, procedures, or practices do not 

require formal approval by a regulatory authority but are made based upon achievement of equivalent 

performance by the system. 

Septage: The liquid, solid, and semisolid material that results from wastewater pre-treatment in a septic tank.  

Septic tank: A buried, preferably watertight tank that is designed and constructed to receive and partially 

treat raw wastewater. The tank separates and retains settleable and floatable solids suspended in the raw 

wastewater.  

Settleable solids: Matter in wastewater that will not stay in suspension during a designated settling period.  

Sewage: Any urine, feces, and the water carrying human wastes including kitchen, bath, and laundry wastes 

from residences, building, industrial establishments or other places. For the purposes of the SPM, òsewageó is 

generally synonymous with domestic wastewater or domestic sewage. Note that industrial wastewater falls 

outside the scope of the SPM.  

Silt: A textural class of soils consisting of particles between 0.05 and 0.002 millimetres in diameter.  

Slope Shape: Slope shape is described in two directions: 1) up and down slope (perpendicular (or normal) to 

the contour); and 2) across slope (along the horizontal contour). Concave: landscape form or feature that is 

curved like a segment of the interior of a hollow sphere. Convex: landscape form or feature that has a surface 

that is curved or rounded outward. This data element is split into two sequential parts (Slope Across and 

Slope Up & Down); for example, Linear, Convex. 

Small flow system: a sewerage system with daily domestic sewage flow of 9100 L/day or less. 

Soil horizon: A layer of soil or soil material approximately parallel to the land surface and different from 

adjacent layers in physical, chemical, and biological properties or characteristics such as colour, structure, 

texture, consistence, and pH.  

Soil structure: The combination or arrangement of individual soil particles into definable aggregates, or 

peds, which are characterized and classified on the basis of size, shape, and degree of grade (distinctness).  

Soil structure grade: Degree of distinctness (degree of aggregation), how well the structure is expressed in 

place. Refer to USDA or CANSIS manuals for terms. 

Soil Ped: A single unit of soil structure. See òPed.ó  

Soil textural class: Percentage by weight of sand silt and clay such that each class possesses unique physical 

characteristics and management relative to the other textural class. The textural classes may be modified by 

the addition of suitable adjectives when rock fragments are present in substantial amounts; for example, 

"gravelly loam". 

Soil texture: The relative proportions of the various soil separates (for example, silt, clay, sand) in a soil.  

Soil water: A general term emphasizing the physical rather than the chemical properties and behavior of the 

soil solution.  

Standpipe (observation standpipe): Pipe, slotted or open bottom, which is used to measure the depth of 

the water table. A standpipe is not sealed and is slotted or perforated over most of its length. It could range 

in diameter from, typically, 25 to 150 mm diameter. 

Structure (soil): See òsoil structureó. 
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Suspended solids (SS): The residue that is retained after filtering a sample of water or wastewater through a 

standard glass-fiber filter. The concentration of total suspended solids is the weight of the dried solids 

retained on the filter, divided by the volume of the sample from which the solids were collected. This is often 

expressed as mg/L. 

Swale: Natural or constructed elongated depressional drainage feature used to divert run-on or runoff and 

direct the flow to an effective outlet. 

T 

Texture (soil): See òsoil textureó. 

Toe Blanket: A blanket or mantle of sand or permeable soil that is placed at the toe of raised dispersal 

system or in the receiving area. The purpose is to aid seepage from the raised system into the native soil, or 

to provide additional depth for effluent to move away from the dispersal area and to provide a cover above 

soil that may be saturated. 

Toe Drain: A subsurface drain installed near the toe of a sand mound or other raised dispersal system, or at 

the toe of a toe blanket. The purpose is the help drain the part of the dispersal system where water is most 

likely to accumulate. This is sometimes called a relief drain. 

Transpiration: The process by which water absorbed by plants, usually through the roots, is evaporated into 

the atmosphere from the plant surface, principally from the leaves. 

Treatment method: The application of an appropriate onsite technology to achieve standards for Type 1, 2 

or 3 treatment method as stipulated in the Sewerage System Regulation. The treatment method is a separate 

entity from the òdischarge areaó, which may also treat effluent but has the primary function of effluent 

dispersal (see òdischarge areaó). 

U 

Unconfined aquifer: An aquifer containing water that is not under pressure; the water level in a well is the 

same as the water table outside the well. Also known as òwater table aquiferó. 

Uniformity Coefficient (particle size distribution): As used for determining grading of sands. CU: a 

numeric quantity which is calculated by dividing the size of the opening which will pass 60% of a sample by 

the size of the opening which will pass 10% of the sample. (Symbolically C60/C10=CU). 

Unsaturated flow: Movement of water in a soil that is not filled to capacity with water.  

Unsaturated soil: Soil in which the pore spaces contain water at less than atmospheric pressure, as well as 

air and other gases. 

V 

Vadose zone: Aerated region of soil located above the permanent water table, and hence unsaturated most 

of the time. 

Vertical Separation (native soil): The depth of unsaturated, original, undisturbed permeable soil below the 

infiltrative surface and above any limiting layer. 

Vertical Separation (as constructed): The depth of unsaturated, original, undisturbed permeable soil below 

the infiltrative surface and above any limiting layer PLUS the depth of sand media between the infiltrative 

surface and the native soil. 
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W 

Water budget: In general use this is a hydrological formula used to determine water surpluses and deficits 

in a given area, providing a budget of the incoming and outgoing water from a region, including rainfall, 

evaporation, run-on, runoff, and seepage (absorption). For a dispersal system (Example an ETA bed or ET 

bed) this is used to provide a balance sheet for the inputs and outputs of water to the unit. 

Water suction line: A pipe that delivers water to the suction or inlet side of a pump. 

Water table: (Seasonal Low Water Table) (Permanent Water Table) The level in saturated soil at which the 

hydraulic pressure is zero (i.e., equal to atmospheric pressure). In terms of the Standard Practice Manual 

vertical separation standards the permanent water table refers to the lowest elevation of the water table 

during a year which has precipitation of at least 30% of average annual precipitation (to a maximum of 1 in 

20-year return period precipitation).  

Water well: As defined in the Ground Water Protection Regulation as a òwater supply well.ó Includes wells 

used to supply water for domestic purposes, for irrigation purposes, and open loop geothermal wells. 

Wetland: Area that is inundated or saturated by surface or groundwater at a frequency and duration 

sufficient to support, and that under normal circumstances do support, a prevalence of vegetation typically 

adapted for life in saturated soils conditions; natural wetlands generally include swamps, marshes, bogs and 

similar areas, but not constructed wetlands used in wastewater treatment. 
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I- 1.2 Table of acronyms 

ABBREVIATION FULL TEXT  

AIS Area of Infiltrative Surface 

AP Authorized Person 

EGBC Engineers and Geoscientists of BC 

ASTTBC Applied Science Technicians and Technologists of BC  

BOD or BOD5 Biochemical Oxygen Demand (5 day) 

CFUs Coliform Forming Units 

CTDS Combined Treatment and Dispersal System 

D-box Distribution box 

DDF Daily Design Flow 

FOG Fats, Oils, Grease (also known as O&G) 

HAR Hydraulic Application Rate 

HLR Hydraulic Loading Rate 

HS Horizontal separation 

Kfs Field Saturated Hydraulic Conductivity 

LLR Linear Loading Rate 

Perc or Perc rate Percolation rate 

POA Point of Application 

ROWP Registered Onsite Wastewater Practitioner 

SDD Subsurface Drip Dispersal 

SHWT Seasonal high water table 

SPM Sewerage System Standard Practice Manual 

SSR Sewerage System Regulation 

TSS Total Suspended Solids 

USDA United States Department of Agriculture 

USEPA United States Environmental Protection Agency 

VS Vertical Separation 
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I- 2 INTRODUCTION AND SCOPE OF THE MANUAL 

The Sewerage System Standard Practice Manual (SPM) is a reference manual which provides standards and 

guidelines for site and soil evaluation, planning, installation and maintenance for sewerage systems under the 

Sewerage System Regulation (SSR) which identifies the SPM as a source of standard practice. The SPM is 

published by the Ministry of Health. 

Holding tanks are regulated by the SSR, but do not require planning or installation by an Authorized Person. 

For this reason, holding tanks are not covered by the SPM. 

The SPM provides semi-prescriptive standards based on the achievement of performance criteria as supported 

by research. The result of using the standards and guidelines is that systems, when properly operated, will 

meet or exceed defined performance objectives. 

I- 2.1 Purposes of the manual  

The primary purpose of the SPM is to provide standard practices for the planning, installation, and maintenance 

of sewerage systems on single parcels of land such that the system will not create or contribute to a health 

hazard. 

The SPM is not intended to address potential òcumulative impactsó of discharge from multiple systems within 

a given area (i.e. subdivisions). This aspect is addressed under the Subdivision Regulations, and applicable 

policies of the Ministry of Housing and Municipal Affairs. 

The SPM standards and guidelines are intended to support cost effective public health protection. The 

standards of this manual are presented as òminimumó standards only, not absolute standards. More stringent 

standards may need to be utilized for challenging systems or to address specific site conditions.  

The SPM is not an Act or Regulation. No standards of the SPM are intended to conflict with any Act or 

Regulation (including the SSR and the Public Health Act). In all cases where a conflict arises, the Act or 

Regulation supersedes the SPM.  

The SPM is not a design manual or an educational or training text. 

I- 2.1.1 DEFINITION OF STANDARD PRACTICE 

The Sewerage System Regulation (Part 1) defines standard practice: 

òstandard practice means a method of constructing and maintaining a sewerage system that will ensure that 

the sewerage system does not cause, or contribute to, a health hazard.ó 

The SSR relies upon the Authorized Person (AP) to confirm that the sewerage system has been planned and 

constructed in accordance with standard practice. 

I- 2.1.2 THE SPM AS A SOURCE OF STANDARD PRACTICE 

The SSR identifies the SPM as a source of standard practice: 

In Section 8(3), òTo determine whether the plans and specifications filed under subsection (2) (b) are 

consistent with standard practice, an authorized person may have regard to the Ministry of Health Services' 

publication "Sewerage System Standard Practice Manual", as amended from time to time.ó 

And in Section 9(2), òTo determine whether sewerage system construction and a maintenance plan in respect 

of the sewerage system are consistent with standard practice, an authorized person may have regard to the 

Ministry of Health Services' publication "Sewerage System Standard Practice Manual", as amended from 

time to time.ó 
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These sections of the SSR confirm the SPM as guidance for meeting the standard practice requirement.  

I- 3 ROLES AND RESPONSIBILITIES 

I- 3.1 Interested Parties and Organizations  

Key interested parties and organizations relevant to the onsite system field of practice and their roles and 

responsibilities are summarized in Table I- 1 and Table I- 2. 

Table I- 2 shows the relationship of interested parties and organizations to the SSR and the SPM.  

Table I- 1. SSR related roles and responsibilities  

INTERESTED PARTY OR 

ORGANIZATION 
ROLE 

Ministry of Health 
Responsible for the SSR and maintenance of the BC SPM. Establishes 

policy for interpretation of the SSR and for Health Authorities. 

Health Authorities and 

Environmental Health Officers 

(EHOs) 

Administration of filings. Administration and enforcement of the SSR and 

the Public Health Act. Investigation and compliance action for the 

prevention or correction of health hazards caused by onsite systems. 

Receives and responds to complaints about health hazards. 

Engineers and Geoscientists of BC 

(EGBC) 

EGBC regulates the practice of its registrants, including those practicing in 

the area of onsite sewerage systems. 

Applied Science Technologists and 

Technicians of British Columbia 

(ASTTBC) 

Registers and regulates the practice of ROWP 

Authorized Persons (Professional or 

ROWP) 

Responsible for the planning, installation and maintenance of a sewerage 

system in accordance with standard practice. 

System Owner 

Required by law to retain an AP (professional or ROWP) to plan, install 

and maintain the sewerage system (or supervise same), as outlined in the 

SSR.  

Responsible for operation and maintenance of the system, including 

retaining an AP to undertake maintenance of the system.  

The system owner may be involved with system installation and 

maintenance under AP supervision as per SSR section 6(1) (b) and 6(3). 
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Table I- 2. Non-SSR related roles and responsibilities  

INTERESTED PARTY OR 

ORGANIZATION 
ROLE 

Health Authorities and 

Environmental Health Officers 

(EHOs) 

May respond to referrals for planned subdivisions in relation to sewerage 

systems. 

Local Government 

May enact bylaws further controlling siting of onsite systems. Have 

authority to mandate system maintenance, inspection and repair through 

local bylaws and enforcement activities. May integrate decentralized 

sewerage systems in their waste management planning.  

Provincial Approving Officer 

(Ministry of Transportation and 

Transit) 

Subdivision approval in unincorporated areas, considering adequate 

provision for sewage management as a factor, under the Local Services Act 

Health Canada, Indigenous 

Services Canada and the First 

Nations Health Authority (FNHA) 

Onsite systems on First Nations reserve lands are overseen by FNHA. ROWP 

must follow the requirements of the Standard Practice Manual and file with 

the Environmental Health Officer at the local FNHA office. 

Figure I- 1. Process and parties involved in sewerage systems under the SSR 
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I- 3.2 Role of the Authorized Person  

The SSR specifies that sewerage systems are to be constructed and maintained only by Authorized Persons 

(AP) or under their supervision. The SSR defines AP as Registered Onsite Wastewater Practitioners (ROWP) or 

Professionals. The Authorized Person is responsible under the SSR for planning and installation of the system 

in accordance with standard practice and is responsible for maintaining a system in accordance with standard 

practice.  

I- 3.2.1 REGULATORY ASSOCIATIONS FOR AUTHORIZED PERSONS 

I- 3.2.1.1 Registered Onsite Wastewater Practitioners (ROWP)  

The SSR in s7(1) and s7(2) outlines the qualifications for an ROWP and establishes Applied Science 

Technologists and Technicians of British Columbia (ASTTBC) as the registering body for Registered Onsite 

Wastewater Practitioners (ROWP). 

ASTTBC has established three categories of ROWP as Authorized Persons under the SSR: 

¶ Planner, responsible for site and soil evaluation and planning of systems; 

¶ Installer, responsible for installation of systems; 

¶ Maintenance Provider, responsible for maintenance of systems; and  

¶ Private Inspector, responsible for the assessment of existing systems. 

Through its authority under the Professional Governance Act, ASTTBC has implemented policies governing 

ROWP. See: http://owrp.asttbc.org/p/documents.php    

ASTTBC maintains a web listing of those registrants with accreditation as ROWP.  

See: http://owrp.asttbc.org/c/finder.php 

I- 3.2.1.2 Professionals  

The SSR s7(3) outlines the qualifications for professionals. Registrants of Engineers and Geoscientists BC (EGBC) 

are professionals under the SSR.  

EGBC maintains a Registrant Directory where the public can verify a Registrantõs status and declared practice 

areas.  

See: https://www.egbc.ca/registrant-directory EGBC has published a guide entitled òProfessional Practice 

Guidelines, Onsite Sewerage Systemsó (EGBC Professional Practice Guidelines - Onsite Sewerage Systems).  

The EGBC Professional Practice Guidelines - Onsite Sewerage Systems provides guidance on professional 

practice for professional engineers and geoscientists who are qualified to design or advise on sewerage 

systems (onsite systems) under the SSR. The publication guides professionals on site-specific and project-

specific design of onsite systems. 

See: https://tools.egbc.ca/Registrants/Practice-Resources/Guidelines-Advisories 

 

I- 3.3 Roles of Health Officers or other Health Authority staff   

Health Authorities and Health Officers have statutory authority under the Public Health Act and the Health 

Authorities Act to: 

¶ Administer and enforce the Sewerage System Regulation; 

http://owrp.asttbc.org/p/documents.php
http://owrp.asttbc.org/c/finder.php
https://www.egbc.ca/registrant-directory
https://tools.egbc.ca/Registrants/Practice-Resources/Guidelines-Advisories
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¶ Issue permits for holding tank systems under the SSR; 

¶ Carry out compliance and enforcement activities; 

¶ As an administrative role, accept documents sewerage system filing documents and letters of 

certification documents for systems and confirm that these meet the documentation standards of the 

Sewerage System Regulation; 

¶ Confirm that Authorized Persons plan (via filing), construct (via Letter of Certification) or maintain 

installed sewerage systems (or supervise these activities); and,  

¶ Receive and respond to complaints about health hazards. Make a determination of health hazards 

related to an onsite sewerage system, and ensure corrective action is taken by responsible parties to 

alleviate health hazards. 

Health Authorities can review filings at their discretion.  

I- 3.4 Health Hazards 

Refer to the Ministry of Health publication Health Hazard Communication Guideline for information on the 

roles of the Health Authorities, ASTTBC and EGBC for the onsite industry. 

http://www.health.gov.bc.ca/protect/pdf/health-hazard-communication-guideline.pdf 

The Public Health Act and the SSR provides the authority for the Health Officer to intervene if a health hazard 

exists or is anticipated and holds the authority to take compliance and enforcement action. Actions that Health 

Officers may take include the following: 

¶ Health Officers may issue Orders requiring compliance within specified time frames. An order can require 

documents or evidence or prescribe specific actions to avert a health hazard. Examples include repair or 

replacement of systems, connection to a public sewer, ôpump and haulõ as an interim measure, 

discontinued use of a water source, and other remedial actions.  

¶ Health Officers may defer acceptance of a Filing when information is missing or suspected to be false or 

misleading. A Filing may also be returned based on a failure to comply with standard practice, or if a 

Health Officer believes the system will cause a health hazard. 

¶ Health Officers have discretionary authority to conduct on-site inspections and are responsible to 

investigate complaints regarding sewerage systems.  

The roles, responsibilities, and communication protocols of Health Officers regarding Filings and sewerage 

systems can be found in the Health Hazard Communication Guideline. 

I- 3.5 Owner responsibilities   

The owner is responsible for ensuring that the sewerage system is used in the manner it was design for as 

stated in the filing and maintenance plan (example conforms to defined design flows). The SSR has specific 

requirements for owners, including the following: 

¶ Do not cause or contribute to a Health Hazard. 

¶ Ensure that sewage is discharged into a public sewer, or a permitted holding tank, or an onsite system 

that complies with all provisions of the SSR or as authorized by another enactment.  

¶ Ensure the system is used and maintained according to the Maintenance Plan as filed with the Health 

Authority. Under s.10 of the SSR, homeowners must keep records of maintenance.  

http://www.health.gov.bc.ca/protect/pdf/health-hazard-communication-guideline.pdf
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¶ Only construct or maintain a system on his/her own land if under the supervision of an Authorized 

Person.  

I- 4 INTRODUCTION TO THE STANDARD PRACTICE MANUAL 

I- 4.1 Organization of the SPM  

The SPM is divided to four volumes: 

Volume I: Introduction 

¶ Glossary 

¶ Purposes 

¶ Instructions for use and application of the manual 

¶ Administrative context 

¶ Roles and responsibilities 

Special terms used in this Manual are defined in the glossary. 

Volume II: Standards 

¶ Practice standards and checklists 

¶ Site evaluation standards 

¶ Tables and standards for system planning 

¶ Specification and installation standards 

¶ Maintenance and monitoring standards 

This volume is for reference. It includes the key standards of the manual for site evaluation, planning, 

installation and maintenance. It does not include explanatory or educational material.  

Volume III: Guidelines 

¶ Explanation, guidance and examples for application of standards 

¶ Guidance for system planning, installation and maintenance 

¶ Description of system types 

¶ Glossary 

¶ Appendices 

Volume III explains the standards in Volume II and provides guidelines on how to meet those standards. It 

is intended to be used alongside Volume II. It does not include standards.  

The appendices include key standards tables converted to imperial units. 

Volume IV: Rationale 

¶ Performance statements 

¶ Performance objectives 

¶ Rationale for standards 

¶ References 

This volume explains the performance basis for the manual and provides rationale for the standards for 

planning systems in Volume II. It is intended for reference and for those looking for further reading. The text 

is technical in nature. 
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I- 4.2 Cross references and references in the SPM 

Volume II (standards) and Volume III (guidelines) are arranged in the same order for easy cross-referencing. 

All standards in Volume II have corresponding sections in Volumes III.  

Where references are cited, the full reference is in the bibliography at the end of Volume IV. 

I- 4.3 Application of the SPM by Authorized Persons  

All Authorized Persons must comply with the Sewerage System Regulation. 

Where an AP has identified the SPM as his or her source of standard practice: 

¶ The AP is to follow the standards in Volume II. 

¶ Departures from the guidelines in Volume III are to be supported by written rationale.  

¶ Volume IV performance statements and objectives are to be considered in any cases where the AP is 

departing from the guidelines of the manual. 

I- 4.4 Using the Standard Practice Manual  

I- 4.4.1 FOR A TYPICAL DESIGN AND INSTALLATION 

The Authorized Person would use Volume II for: 

¶ The checklists to ensure procedure standards are met  

¶ Standards to select a solution for the particular property and plan the system 

¶ Specification and installation standards 

¶ Maintenance standards to help develop the maintenance plan. 

The Authorized Person would use Volume III, alongside Volume II: 

¶ For an explanation of a standard or for examples 

¶ For guidance on selecting a suitable system for a site 

¶ For information on how to plan or install particular methods or equipment 

¶ Directions to supplemental information, such as design manuals 

¶ For guidance on maintenance for a specific system type for inclusion in the maintenance plan 

I- 4.4.2 DURING SYSTEM MAINTENANCE 

The Authorized Person would use Volume II: 

¶ For information relevant to updates to a maintenance plan. 

¶ For minimum procedural standard checklists. 

The Authorized Person would use Volume III: 

¶ Where necessary, for description of a system type, how the system works and why it was specified 

¶ For guidance on maintenance and monitoring for a specific system type. 

I- 4.4.3 FOR HEALTH OFFICERS 

A Health Officer may use the manual when reviewing a system filing or maintenance plan that refers to the 

SPM as the main source of standard practice.  
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The checklists of Volume II may be used to check on documents submitted with a filing or letter of certification. 

Volume IV may be used to provide a background understanding of the performance objectives underlying the 

manualõs standards. 

I- 4.4.4 FOR OWNERS AND THE PUBLIC 

The manual is intended for use by ROWP and Professionals. However, an owner may find the manual useful in 

working with an AP to gain an understanding of his or her system and how best to operate the system.  
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Volume II    Standards  

II- 1  INTRODUCTION 

II- 1.1 How to use this Volume  

Volume II contains this Manualõs standards of practice for onsite sewerage systems in British Columbia. This 

volume is intended to be used for reference, refer to Volume III for explanations. The AP may wish to have a 

copy of this Volume readily available for easy reference. 

The main sections in Volume II (e.g. II-2.1) have corresponding sections in Volume III (e.g. III-2.1).  

Use Volume III alongside Volume II for explanatory information and examples. Cross references are not given 

to Volume III.  

Volume I includes a glossary with definitions of special terms used in this Manual. 

The appendix to Volume III includes key standards tables converted to imperial units. 

II- 1.2 Principles behind the standards  

The Sewerage System Regulation (SSR) defines a sewerage system as òa system for treating domestic sewage 

that uses one or more treatment methods and a discharge area, but does not include a holding tank or a privy.ó 

According to this definition, a sewerage system has two components (Figure II- 1):  

¶ one or more treatment method(s); and  

¶ a discharge area.  

Both components of the sewerage system play a role in treating the sewage but are addressed in different 

ways in the SSR and therefore, in this Manual. 

II- 1.2.1 SEWERAGE SYSTEM PERFORMANCE 

The purpose of a sewerage system is to treat the sewage to an acceptable level of quality by the time it reaches 

the limiting layer. For the purposes of this manual, this limiting layer is also known as the base of the specified 

vertical separation standard. The standards developed for this manual are based on the effluent being treated 

to, at minimum, recreational water quality objectives at the limiting layer (see Volume IV Section IV- 2.2 

(Performance requirements and objectives)).  

This level of effluent quality is to be achieved regardless of the treatment method (Type 1, 2, or 3 in the SSR) 

or dispersal method employed and is universally applied to all sewerage systems that fall under the SSR. In 

other words, the standards for all sewerage systems are based on reaching the same water quality objectives 

at the limiting layer as illustrated in Figure II- 1 and Figure II- 2. Note that the objectives were used to develop 

the standards of this Manual only and are not a monitored requirement of the SSR.  
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Figure II- 1. Sewerage system key components and concepts: s eparated system 

 

 

Figure II- 2. Sewerage system key components and concepts: combined system  
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II- 1.2.2 TREATMENT METHOD 

The treatment method is the treatment system that precedes the dispersal area. Typically, this consists of a 

septic tank (type 1) or a package treatment plant (type 2 or 3), and is defined in the SSR as: 

ò(a) Type 1 is treatment by septic tank only, 

(b) Type 2 is treatment that produces an effluent consistently containing less than 45 mg/L of total suspended 

solids and having a 5-day biochemical oxygen demand of less than 45 mg/L, and 

(c) Type 3 is treatment that produces an effluent consistently containing less than 10 mg/L of total suspended 

solids and having 

(i)   a 5-day biochemical oxygen demand of less than 10 mg/L, and 

(ii)   a median fecal coliform density of less than 400 Colony Forming Units per 100 mL.ó 

Package treatment plants come in a variety of configurations, and may also include Combined Treatment and 

Dispersal Systems, which combine both the treatment method and discharge area together (see Section II- 

1.2.4). The point at the end of the treatment method and before the discharge area is referred to as, for the 

purposes of the SPM, the òpoint of application (POA)ó. It is at this point where the water quality must meet the 

treatment method water quality standards outlined in the SSR to the defined treatment method (for example, 

Type 2). It is up to the AP to decide the treatment method to be applied.  

Treatment continues in the dispersal area as soil-based treatment. The treatment method type (1, 2, or 3) 

selected influences which dispersal area standards will be used. 

II- 1.2.3 DISPERSAL AREA 

Dispersal areas are defined in the SSR as òan area used to receive effluent discharged from a treatment method.ó  

In the past, the dispersal area was commonly considered as a means of getting the effluent into the ground 

(òdisposaló). However, more importantly than disposal, the dispersal area is responsible for treatment for the 

wastewater as it travels through the soil column to the base of the vertical separation.  

The standards of this Manual were developed in recognition of this soil-based treatment and aim to achieve 

the recreational water quality objectives at the base of the vertical separation, while accounting for the long-

term acceptance rates of the soil. It is because of these factors this Manual provides differing dispersal area 

standards for different treatment methods, soil types, and dispersal methods. Simply disposing of effluent is 

not the intention of the standards for dispersal areas, nor are dispersal areas (including sand mounds) intended 

to meet specific treatment method (Type 1, 2, 3) SSR standards. 

II- 1.2.4 COMBINED TREATMENT AND DISPERSAL SYSTEMS 

A sewerage system consists of one or more treatment method(s) and dispersal area. These may be in the form 

of two discrete components (Figure II- 1), with a tank-based treatment method and a soil-based dispersal area.  

Combined Treatment and Dispersal Systems (CTDS) typically marry the two discrete components into one unit. 

However, the expectations of a CTDS system (Table II- 1) are identical to those of a conventional sewerage 

system as illustrated in Figure II- 1. See Section II- 6.16 for more on CTDS.  
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Table II- 1. Comparison of separate and combined treatment and dispersal systems  

PARAMETER 
SEPARATE TREATMENT AND 

DISPERSAL SYSTEMS 

COMBINED TREATMENT AND 

DISPERSAL SYSTEM 

Treatment method 
Septic tank or discrete treatment 

system (e.g. package treatment plant) 
Package treatment and dispersal 

system 

Point of application 

Between outlet of treatment system 

and dispersal area, typically the 

infiltrative surface (with effluent quality 

monitoring at, for example, the pump 

chamber).  

Point where effluent quality meets Type 

2 or 3 SSR standards (where applicable). 

Point in package system where 

effluent quality meets Type 2 or 3 

SSR standard and where that 

quality level is monitored 

Dispersal area 
Separate dispersal system, for example 

trenches, seepage bed or sand mound 

Dispersal directly below and or 

around the treatment system.  

Water quality objective at the base 

of the dispersal area vertical 

separation 

Recreational water quality objectives established in Section IV- 2.2. 

As wastewater is treated through the CTDS, there is a point where the wastewater quality consistently meets 

the Type 2 or 3 standards of the SSR. This point is considered the point of application, just as it is for 

conventional treatment methods. CTDS systems are commonly third party certified based of testing of the 

complete CTDS system at a singular sampling point. The point of application should be identified by the AP 

based on testing information provided by the CTDS manufacturer.  

The SPM design standards for dispersal systems apply at the point of application. As with all sewerage 

systems, the intention of the SPM standards as applied to CTDS systems is that, at the base of the vertical 

separation, the wastewater quality meets the recreational water quality objectives established in Volume IV 

Section IV- 2.2. 
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II- 2 GENERAL STANDARDS 

II- 2.1 Existing systems and system repair 

II- 2.1.1 EMERGENCY MEASURES 

When a risk to health exists, notify the Health Authority immediately. 

When a risk to health exists, under an emergency, an Authorized Person may carry out immediate repairs and 

remedies as well as source mitigation to eliminate the risk in cooperation with the owner. This may include 

temporary measures that fall short of strict adherence to SPM standards. These measures may be taken without 

first submitting Filing documents to the Health Authority.  

Maintain the function of that system until permanent repairs or replacements can be carried out under a filing. 

II- 2.1.2 REPAIR OF AN EXISTING SYSTEM                                                      

Refer to Table II- 2 for instruction on when to file documents with the Health Authority. 

Table II- 2. Where a filing is necessary 

NO FILING REQUIRED - Component Repair or 

Replacement includes the following: 

  FILING REQUIRED - System Repair or  

  Replacement includes the following: 

o Maintenance, including cleaning of components 

and cleaning or replacement of media in 

treatment units, flushing, vacuuming or jetting of 

dispersal laterals or other piping 

o Replacement of liquid level float switch or 

transducer 

o Replacement of a pump with one equivalent to the 

original 

o Replacement of D-box or other distribution device  

o Installation or replacement of tank inlet or outlet 

fittings or baffles 

o Installation or replacement of effluent filters  

o Installation or replacement of high-level alarms 

o Replacement of short sections of pipe when the 

pipe is broken or damaged or not functioning as 

intended 

o Repair of a tank, including leak repairs, new lid and 

seal, new risers 

o Installation of new tank risers and lids. 

o Construction of additional area of infiltrative 

surface such as new dispersal trenches or 

extensions to existing trenches/bed. 

o Removal of biomat or existing aggregate or soil or 

sand followed by replacement of aggregate or 

chambers. 

o Upgrading a gravity dispersal system from trickle 

gravity to pump to D-box configuration 

o Replacement of existing tank (including septic, 

pump chamber, treatment plant, flow equalization 

tank) 

o Addition of a secondary septic tank, flow 

equalization tank, grease interceptor or treatment 

plant/device 

o Retro-fitting treatment devices 

o Replacement of the treatment and or dispersal 

system. 

See Section II- 2.1.2.2 for specific policy on horizontal separation to wells in repair situations. 

In all cases ensure that the repair does not cause or contribute to a health hazard. 

For all repairs: 

¶ Assess and document all components of the sewerage system. 

¶ Confirm the Daily Design Flow. 
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II- 2.1.2.2 System repair and horizontal separation to drinking water well  

The Ministry of Health Sewerage System Policy for Setback from Wells Based on Repairs or Alterations allows for 

repair or installation of replacement system components, for example tanks, where setbacks to the nearest 

well does not comply with the Sewerage System Regulation (SSR). This allowance is limited to systems where: 

¶ Daily Design Flow is not changed (so no expansion of use), and 

¶ The existing system was installed in accordance with legislation prior to June 25th, 2010. 

The policy exempts these systems from the requirements of section 3.1 of the SSR, including installing extra 

septic or treatment tanks. 

http://www.health.gov.bc.ca/protect/pdf/sewerage-system-repair-policy.pdf 

II- 2.1.3 UPGRADING OR REPLACEMENT OF AN EXISTING SYSTEM 

When upgrading a system for a new use or for a higher Daily Design Flow or when replacing the system, plan 

the system to comply with the standards in this volume.  

II- 2.1.4 NEW USE OF EXISTING SYSTEM 

When assessing an existing sewerage system for a new use: 

¶ Assess and document all components of the system.  

¶ Measure or estimate the vertical separation in the dispersal area  

¶ Estimate the Daily Design Flow for the new use 

¶ Establish whether the existing system meets standards for the new use, and 

¶ Document the upgrades needed to comply with standards. 

II- 2.2 Special circumstances 

See Volume III for guidance on the following special circumstances: 

¶ Systems that will be used seasonally 

¶ Systems in isolated or restricted access areas 

¶ Off grid systems 

¶ Multiple homes on the same property 

¶ Use of adjacent property (off-site discharge) 

  

http://www.health.gov.bc.ca/protect/pdf/sewerage-system-repair-policy.pdf
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II- 3 PROCEDURE STANDARDS 

The following procedure standards indicate the minimum steps for site evaluation, planning, installation, and 

maintenance.  

The checklists also show the minimum paperwork standards to document the system. Retain these 

documents in the project files. See Sections II- 3.5.1 (filing documents) & II- 3.7 (letter of certification) for 

documents to be submitted to the Health Authority. 

II- 3.1 Sewage source characterization and site use  

 Inform the owner of their responsibilities 

 Gather information on the property and use (owner declaration) 

 Select Daily Design Flow (DDF) and record how the flow was selected 

 Evaluate the type of source of sewage 

 Analyze the pattern of water use. 

II- 3.2 Administration and Regulatory Requirements  

 Check for other regulations that may apply for this system  

 Check for any Health Orders for the property or sewerage system  

 Identify any easements, covenants, or building schemes that may affect the system 

 Check for development permits that affect the sewage system 

 Check whether the SSR requires that a Professional design or review the sewage system 

II- 3.3 Site and soil evaluation  

II- 3.3.1 SITE EVALUATION 

 Confirm the location of legal boundaries, covenants and easements. 

 Identify relevant horizontal separation distances, including to drinking water sources, water courses and 

potential breakout 

 Locate buried infrastructure (services) 

II- 3.3.2 SOIL EVALUATION 

For the potential dispersal and receiving area: 

 Investigate and describe the soil profile in the proposed dispersal area 

 When logging the soil profile in test pits: 

 Describe the soil properties according to Table II- 3 

 Identify any special soils that may constrain system selection (see Section II- 4.1.2.2) 

 Excavate test pits deep enough to confirm the vertical separation for the proposed system 

 Identify the planned location and depth of the infiltrative surface (e.g. trench base) 
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 Measure the soil permeability in a minimum of four locations or conduct a minimum of four percolation 

tests in the dispersal area at the planned depth of the infiltrative surface 

 If the soil, at the planned infiltration surface, has a moist consistence of Firm or stronger (or dry 

consistence of Moderately Hard or stronger, or is Very Weakly Cemented or stronger), then 

complete at least 6 permeability or percolation tests in that soil horizon. 

 If the soil, at the planned infiltration surface, has platy structure, complete at least 6 permeability or 

percolation tests. 

Table II- 3. Minimum description of soil characteristics  

SOIL CHARACTERISTIC MINIMUM DESCRIPTION 

Texture o See Volume III, Table III- 1 (page III-12) for relevant soil texture 

categories. 

o See Table II- 4 (page II-13) for structure and consistence categories.  

o Report moist OR dry consistence OR cemented class. 

Structure 

Consistence 

Coarse fragments Percentage of soil particles larger than 2 mm for each soil layer 

Rooting depth Maximum observed depth of roots 

Colour Simplified soil colours, for each soil layer. 

Mottling or gleying Depth range of observed mottling or gleying 

Restrictive layer 
Depth to low permeability layer; description of that layer (texture, structure, 

consistence) 

Water table or Seasonal High 

Water Table 
Depth or estimated depth 

Limiting layer Depth or estimated depth 

Moisture or seepage Dry, moist or wet and depth to seepage, for each soil layer 

Fill 
Depth and description of each distinct layer of fill (texture, structure, 

consistence) 

Soil profile Depth from surface to top and bottom of each distinct layer (horizon) 

II- 3.3.3 SITE AND SOIL EVALUATION REPORT 

The site and soil evaluation report is to include, at a minimum: 

 A site plan (to scale or showing all relevant dimensions from an identified point) showing all site 

information needed to plan the system, including:  

 Property lines, easements and covenants 

 The location of test pits and permeability tests 

 The location of all existing and proposed features relevant to dispersal area siting and horizontal 

separations (on the lot and on neighbouring properties) 

 Horizontal separation distances 

 Indication of slopes 

 Text or tables, that include the following: 

 A description of the soil profile (test pit logs)  

 Results of soil permeability or percolation testing 
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 An estimation of the depth to water table on the date of the evaluation and the estimated Seasonal 

High Water Table (SHWT)  

 Depth to an observed limiting layers in the soils 

 Site vegetation 

 Any special climate or soils factors 

 A summary or list of easements, covenants, rights of way, relevant zoning or development permit(s) 

information, Riparian Area information, health orders etc. that may affect the system 

II- 3.4 Selecting a suitable system based on site conditions  

Match the selected system to the site conditions, and record the reasons for selecting the system. This includes 

the following steps: 

 Assess the capability and constraints of the dispersal site  

 Choose the depth or height of the infiltration surface that will meet the standard for vertical separation  

 Select an appropriate soil type and permeability for use in system selection and sizing 

 Select a type of system and layout that is suitable for that particular dispersal site, considering the 

constraints of that site.  

 Calculate the area, length and width of the dispersal area to meet the standards (sizing and layout)  

 Briefly record the reasons for the type of system and layout selected.  

II- 3.5 Plans and specifications 

Draw the plans and write the specification. Keep all calculations and supporting reports on file. 

II- 3.5.1 FILING DOCUMENTS 

Before construction (including repair) of a sewerage system, the AP must submit filing documents to the Health 

Authority with at least the following: 

 Health Authority filing form and fee (see s. 8(2) of the SSR) 

 Site and soil evaluation report and attachments 

 Record of design 

 Drawings for construction 

 Specifications 

 Daily Design Flow and type and quality of influent  

 Hydraulic loading rates 

 Supporting hydrogeology report if reducing a horizontal separation to a drinking water well (see s. 3.1 of 

the SSR) 

 Any other information specifically required by the Health Authority 
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II- 3.5.2 M INIMUM STANDARDS FOR CONSTRUCTION DRAWINGS 

Show system features with a level of detail adequate to construct the system, including: 

 A title, with identification of the property, reference to any specifications, date and revision number 

 Plan drawing with all relevant features shown accurately with respect to the parcel boundaries. Draw to 

scale, with a scale bar and true north meridian, or if not to scale show all relevant dimensions. 

 The location of all components, with horizontal separations shown on the drawing or as measurements 

 One or more permanent òsurvey control pointsó (e.g. property pin) 

 Detail drawings of the system that show the key features to the installer. 

 A cross section showing the planned elevations of the trenches and the sand media depth, if any, and 

showing the vertical separation, restrictive layer, and water table.  

For simple systems the construction drawing can be combined with the site evaluation drawing.  

II- 3.6 Installation  

 Install the system according to the drawings and specifications 

 Keep records of installation (photographs, notes) 

 File amendments for any significant changes to the plans or specifications 

 Commission the system and record system information for the maintenance plan 

 Measure system component locations for the record drawing 

 Where an AP other than the filing AP installs the system: 

 The owner retains the planner or designer to review the installation for conformance with the 

drawings and specifications. Keep records of this review.  

 The installer provides the filing AP with information on the installed system. 

II- 3.7 Letter of Certification, record drawing and as installed specifications  

Within 30 days of completing construction, submit the letter of certification, record drawing and maintenance 

plan to the Health Authority (see s.9 of the SSR).  

Provide a copy of the record drawing, maintenance plan and letter of certification to the owner (see s. 9(1) (a) 

of the SSR). 

II- 3.7.1 RECORD DRAWING 

 Show the system on a record drawing that meets the general standards of the construction drawing, is 

understandable by the maintenance provider and is adequate to locate all system components. 

 Attach any revised specifications if changes were made from the original drawings and specifications. 

II- 3.7.2 MAINTENANCE PLAN 

Write a maintenance plan, including: 

 A statement of the allowable average flow for any 30 day period (the maximum allowable average flow is 

50% of DDF where Table II- 8 or Table II- 9 DDF values (page II-20, II-21) are used). 
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 Operation manual for the system 

 A schedule for maintenance and monitoring including prescribed maintenance tasks 

 Contact information and emergency contact information for the AP who filed the system, the installer, a 

maintenance provider and the electrician 

 Information and advice for the system owner. 

 Sign off by owner that they have received and understood the requirements of the plan 

II- 3.8 Maintenance and monitoring  

When maintaining a system: 

 Maintain the sewerage system according to the maintenance plan and the standards in this Manual. 

 Confirm safe access for ongoing maintenance and monitoring 

 Confirm the safety of the sewerage system including, but not limited to, physical, electrical and biological 

hazards.  

 Confirm that the sewerage system is performing as intended. 

 Write a brief report on each maintenance activity. 

 Report all maintenance to the owner (with owner acknowledgement or òsign offó). 

 Report all suspected health hazards to the Health Authority. 
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II- 4 STANDARDS FOR SELECTING A SYSTEM FOR A SITE 

Sewerage systems consist of two components under the SSR: a treatment method and a discharge area 

(dispersal area). The dispersal system is used to distribute effluent from the treatment method into the 

discharge area. The dispersal area is distinct from the òtreatment methodó and any additional treatment that 

is achieved by the dispersal area is not considered in the treatment method classification (Type 1, 2 or 3). 

When planning a sewerage system, first consider the simplest design options (example, Type 1 treatment 

method with gravity seepage bed dispersal system), and increase design complexity only where site conditions 

necessitate it. 

II- 4.1 Dispersal system selection 

II- 4.1.1 CONCEPTUAL DESIGN 

When selecting a dispersal system, document the selection of the system as follows: 

 Determine the soil structure and consistence category using Table II- 4. Check soil and site conditions to 

Table II- 5, Table II- 6 and Table II- 7; and  

 Check the required vertical separation (VS) and VS options, following Section II- 5.3; and 

 Check Section II- 6 and Volume III Section III-6 for standards and guidelines for the types of sewerage 

system proposed 

II- 4.1.2 SITE CAPABILITY AND SYSTEM SELECTION 

II- 4.1.2.1 Soil characteristics  for the site capability  tables:  

¶ The site capability tables (starting on the following page) apply to the soil characteristics of the horizon 

in which the infiltration surface will be placed, as well as the characteristics of the underlying soil.  

¶ When using the tables below, determine the soil horizon within 30cm below the infiltrative surface that 

will result in the most conservative system design. Use this soil type with the site capability tables. 

¶ For soil types or conditions identified in the tables as restrictive or limiting layers, consider all soil 

horizons when establishing the restrictive or limiting layer. 

¶ Establish the soil structure and consistence category for each soil horizon being considered, following 

Table II- 4. 
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Table II- 4. Soil structure and consistence categories  

MOIST CONSISTENCE LOOSE TO FRIABLE FIRM VERY FIRM OR 

STRONGER 

OR CEMENTATION NON-CEMENTED 

EXTREMELY 

WEAKLY CEMENTED 

VERY WEAKLY 

CEMENTED 

WEAKLY CEMENTED 

OR STRONGER 

OR DRY CONSISTENCE LOOSE TO 

SLIGHTLY HARD 

MODERATELY 

HARD 

HARD OR 

STRONGER 

STRUCTURE 
   

Single grain (structure-less) soils  F P NA 

Strong or moderate grade: Granular, Blocky 

or Prismatic 

F P NA 

Weak grade: Granular, Blocky or Prismatic P VP NA 

Weak grade Platy structure and Sandy 

Loam or Loam 

P VP NA 

Weak grade Platy structure, all other soils VP VP NA 

Moderate or Strong grade Platy structure NA NA NA 

Massive (structure-less) soils VP VP NA 

F=Favorable, P=Poor, VP=Very Poor, NA=Not allowed.  

Notes:  

¶ See Volume III for information on Single Grain versus Massive structure-less soils 

¶ If the category is òNAó then the soil horizon is a restrictive layer, and unsuitable for dispersal, regardless 

of texture and permeability. The soil horizon may be suitable for an ETA bed or BC zero discharge 

lagoon. 

¶ Structure and consistence (rupture resistance) descriptions follow USDA methodology. 

II- 4.1.2.2 Site capability tables  

In the following tables, òNAó means not allowed under the standards of this Manual. 

The site capability tables are intended to be used in sequence. Work down through the tables and record each 

constraint found. 
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Table II- 5. Situations where gravity distribution systems are allowed or not allowed  

SOIL TYPE, SITE CONSTRAINT OR PLANNED TYPE 

OF SYSTEM 
OTHER FACTORS 

GRAVITY 

DISTRIBUTION? 

Very or Extremely Gravelly Sand or Coarse Sand  Not Allowed 

Gravelly Sand, Coarse Sand, Loamy Coarse Sand, 

Sand and Loamy Sand 

And where vertical separation (VS) 

is at least 150cm in native soil (can 

include blinding layer) 

Allowed 

Fine Sand, Loamy Fine Sand, Sandy loam, Loam 

And Type 1 effluent HLR, where VS 

is at least 90cm in native soil (can 

include blinding layer) 

Allowed 

And Type 2 effluent HLR, where VS 

is at least 120 cm in native soil 

(can include blinding layer) 

Allowed 

Silt Loam, Silt 

And where VS is at least 120 cm in 

native soil (can include blinding 

layer) 

Allowed 

Clay loam; sandy clay loam; silty clay loam; Sandy 

clay, silty clay or clay  

And dispersal to an ET bed or ETA 

bed or to a lagoon 
Allowed 

And dispersal to any other than an 

ET bed or ETA bed or to a lagoon 

Not Allowed 

o Kfs > 17,000 mm/day 

o Or Perc rate faster than 0.5 min/inch 

 
Not Allowed 

o Kfs > 1,500 Ó 17,000 mm/day 

o Or Perc rate 0.5 min/inch to less than 5 min/inch 

And where vertical separation (VS) 

is at least 150cm in native soil (can 

include blinding layer) 

Allowed 

o Kfs Ó 1,500 mm/day 

o Or Perc rate 5 min/inch or slower 

And Type 1 effluent HLR, where VS 

is at least 90cm in native soil (can 

include blinding layer) 

Allowed 

And Type 2 effluent HLR, where VS 

is at least 120 cm in native soil 

(can include blinding layer) 

Allowed 

o Kfs < 150 mm/day 

o Or Perc rate slower than 60 min/inch 

And dispersal to an ET bed or ETA 

bed or to a lagoon 
Allowed 

And dispersal to any other than an 

ET bed or ETA bed or to a lagoon 

Not Allowed 
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SOIL TYPE, SITE CONSTRAINT OR PLANNED TYPE 

OF SYSTEM 
OTHER FACTORS 

GRAVITY 

DISTRIBUTION? 

The coarse fragment content of the soil is more than 

60% (soil particles larger than 2 mm). 

 Not Allowed 

The planned system has sand media below infiltrative 

surface or Point of Application (see Section II- 6.19.1) 

Other than blinding layer Not Allowed 

The planned system is an above grade system  Not Allowed 

The planned system uses a blinding layer* See footnote  Allowed 

The land slope is over 15% in the dispersal area 

And trickling gravity Not Allowed 

And dosed to D-box or splitter tee Not Allowed 

And dosed to sequential trenches 

or using a pressure manifold 
Allowed 

The total planned infiltrative surface exceeds 100 m2  

And trickling gravity Not Allowed 

And Dosed gravity Allowed 

Note: * A blinding layer is a layer of Clean Coarse Sand or Mound Sand that is installed between the infiltration 

surface (bottom of aggregate, base of chamber etc.) and the native soil, and which is up to 10 cm thick. 
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Table II- 6. Key constraints for systems  

SYSTEM TYPE THIS TYPE OF SYSTEM IS NOT ALLOWABLE IF: 

Trench systems 
o The land slope in the dispersal area is more than 45% 

o Or more than 25% and the vertical separation is less than 90 cm 

Raised systems, sand 

mounds & at-grade beds 

The land slope in the dispersal area is more than 25% 

Trickling gravity 

distribution 

The land slope in the dispersal area is more than 15% (except ET beds or ETA beds 

with sequential distribution) 

Dosed gravity, dose to D-

Box or splitter tee 

The land slope in the dispersal area is more than 15% 

Alberta at Grade (AAG) 

systems 

o Treatment method is Type 1,  

o Or The land slope in the dispersal area is more than 15%,  

o Or The soil profile has less than 5 cm of undisturbed L-F-H horizon, or 

equivalent,  

o Or The site is not forested. 

Type 1 below grade 

Seepage Beds, Type 1 

sand lined beds and Type 

1 bottomless sand filters. 

o The soil at the infiltrative surface is Loam, Silt Loam, Silt, Clay Loam, Sandy Clay 

Loam, Silty Clay Loam, Sandy Clay, Silty Clay or Clay,  

o Or the soil at the infiltrative surface is Loamy Sand, Fine Sand, Loamy Fine 

Sand, Sandy Loam, Fine Sandy Loam with a structure and consistence category 

of Poor or Very Poor, 

o Or The median Kfs is less than 250 mm/day,  

o Or The median Perc rate is slower than 40 min/inch 

Seepage Beds, sand lined 

beds and bottomless 

sand filters 

The land slope in the dispersal area is more than 15% 

BC zero discharge 

lagoons 

o The median Kfs is greater than 150 mm/day,  

o Or The median perc rate is faster than 60min/inch 

The property is smaller than 1.6 Ha 

The land slope is more than 12% 

There is no annual net positive evaporation 

The VS is less than 90 cm to SHWT or to a soil type or layer with Perc or 

permeability unsuitable for a lagoon 

ETA beds 

o The median Kfs is greater than 150 mm/day,  

o Or The median perc rate is faster than 60min/inch 

There is no annual net positive evapotranspiration 

The VS is less than 90 cm to SHWT or to a soil type or layer with Perc or 

permeability unsuitable for an ETA bed 

ET beds The annual net positive evapotranspiration is less than 600 mm 
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Table II- 7. Soil constraints summary  

SOIL 

S
T
R
U
C
T
U
R
E
 

A
N
D
 

C
O
N
S
I
S
T
E
N
C
E
 

C
A
T
E
G
O
R
Y

 

CONSTRAINING 

FACTOR 

REQUIREMENTS (IN ADDITION TO 

OTHER STANDARDS) 

o Very or Extremely Gravelly Sand or 

Coarse Sand 

o Or Kfs >17,000 mm/d 

o Or Perc rate faster than 0.5 min/inch 

F or P 

Very high 

permeability, risk of 

bypass flow and 

reduced treatment 

Uniform distribution with Timed or 

micro-dosing1 

Clay loam; Sandy Clay Loam; Silty Clay 

Loam* 

F or P 
Low permeability and 

risk of bypass flow  

Uniform distribution with Timed or 

micro-dosing1 

VP Restrictive layer4 Lagoon, ET bed or ETA bed 

o Kfs 75 to 150 mm/day2 

o Or Perc rate 60 to 120 min/inch* 
Any Low permeability 

o Uniform distribution with micro-

dosing 

o Or sand mound with Timed dosing, 

o Or Lagoon, ET bed or ETA bed 

Sandy Clay, Silty Clay, Clay2 F 
Low permeability, and 

risk of bypass flow  

o Uniform distribution with Timed or 

micro-dosing and Type 2 or 3,  

o Or sand mound with Timed dosing, 

o Or Lagoon, ET bed or ETA bed 

Sandy Clay, Silty Clay or Clay soils2 P 

Very low permeability 

and infiltration 

capacity 

o Uniform distribution with micro-

dosing and Type 2 or 3 and 

minimum 30 cm sand media below 

infiltrative surface  

o Or Lagoon, ET bed or ETA bed 

Sandy Clay, Silty Clay or Clay soils  VP Restrictive layer4 Lagoon, ET bed or ETA bed 

o Kfs Ó 75 mm/day  

o Or Perc rate 120 min/inch or slower 
Any Restrictive layer4 Lagoon, ET bed or ETA bed 

   

Soil with significant amounts of expandable clay 

minerals3 
Restrictive layer4 Lagoon, ET bed or ETA bed 

Organic soils Limiting layer4 ET bed 

Soil structure and consistence category shows as 

òNAó  
Restrictive layer4 Lagoon, ET bed or ETA bed 

High coarse fragment (c.f.) content (in 

any soil type)  

(c.f. are soil particles larger than 2 mm) 

c.f. > 35% 
Reduced soil 

treatment 

Reduce HLR and HAR, see Volume III 

for calculation. 

c.f. > 60% 

Reduced soil 

treatment, risk of 

bypass flow 

o Reduce HLR and HAR and 

o Uniform distribution and 

o Timed or micro-dosing1 

c.f. Ô 90% Limiting layer4 ET bed 
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Notes: 

1 Use timed or micro-dosing for any fill or raised system, sand mound, or sand lined trench or bed as well as 

for systems dispersing directly to the native soil in these categories. 

2 Alberta At Grade (AAG) systems are suitable for low permeability soils in these categories if the site and 

system meet all other requirements of Table II- 6. 

3 See Volume III, Sections III- 4.1.2.2.(d) and III- 3.3.2.4 for guidance on expandable clay soils. 

4 See Glossary for definition of òrestrictiveó and òlimitingó layer. 

¶ Where a sand mound or sand lined trench/bed is used the soil type refers to the basal area (the native 

soil infiltrative surface area). 

¶ For raised or fill systems (other than sand mounds or sand lined trenches and beds) follow standards for 

the native soil. 

¶ An ET bed may be used on any soil (or on a site without soil) if climate is suitable. 

¶ See Volume III, Section III- 4.1.2.2.(e) for guidance on soils with prismatic and Section III- 4.1.2.2.(f) for 

platy structured soils. 

¶ See Volume III, Section III- 4.1.2.2.(b) for guidelines for adjusting HLR and HAR for coarse fragment 

content. Also see Volume III Section III- 5.2.2.2.(d) for adjustment of micro-dosing frequency. 

II- 4.1.3 STEEP SLOPES 

Table II- 5 and Table II- 6 indicate constraints to system types due to slope. See Volume III for further guidance 

on slopes and dispersal systems.  

II- 4.1.4 CLIMATE 

See Volume III for guidance on planning systems for cold climate and high rainfall sites. 

II- 4.1.5 FLOOD PLAINS 

Ensure the infiltrative surface of a trench or bed system or the basal area of a sand mound is at least 60 cm 

above the 1 in 20 year flood level. Place tanks and treatment facilities outside of a previously known or mapped 

1 in 20 year flood level. This restriction does not apply where the land is protected from flooding by dykes. 

Where no part of the lot is available for the dispersal area outside of the flood plain, a system can be 

constructed or repaired in the 1 in 20 year flood plain. However: 

¶ Ensure any vent or electrical connection is above the 1 in 20 year flood plain; 

¶ Do not install sand mound in the flood plain; and, 

¶ For a BC zero discharge lagoon, ensure that the berm top elevation is a minimum of 30 cm above the 1 

in 100 year flood level. 

II- 4.1.6 OFF-SITE DISCHARGE 

See Volume III, Section III- 2.2.5 for guidelines on locating a dispersal system on another property. 



Sewerage System Standard Practice Manual Version 3              Volume II 

 

Page II-19 

 

II- 4.2 Treatment method  

Sewerage systems consist of two components under the SSR: a treatment method and a discharge area. The 

treatment method consists of a treatment system which will achieve standards for Type 1, 2 or 3 treatment 

method, as stipulated in the Sewerage System Regulation. The treatment method is a separate entity from the 

òdischarge areaó, which also imparts treatment but has the primary function of effluent dispersal. 

II- 4.2.1 TYPE 1 (SEPTIC TANK AND EFFLUENT FILTER) 

See Section II- 6.3.2 for septic tank and effluent filter standards. 

II- 4.2.2 TYPE 2 AND 3 TREATMENT SYSTEMS 

II- 4.2.2.1 Selection of Type 2 or 3 treatment systems  

Select an appropriate treatment system that will reliably produce the specified effluent type when operating 

under site specific conditions. While third party certified treatment systems provide a level of confidence that 

the system will perform as stated, certification alone provides no assurance of performance under site specific 

conditions. Consideration of other factors, such as occupancy patterns, sewage characteristics, location and 

climate are necessary. 

See Volume III for guidance. Document how the treatment system was selected.  

See Section II- 6.16 for information on combined treatment and dispersal systems (CTDS). 

II- 4.2.2.2 Performance monitoring  

Ensure any treatment system (including Combined Treatment and Dispersal Systems) is specified with 

provisions for easy access for monitoring of effluent quality. For accredited (CSA, BNQ, NSF) and non-

accredited products, technologies, and components, utilize an appropriate effluent sampling protocol to verify 

that the required effluent quality will be achieved for the given (site-specific) conditions. 

II- 4.2.2.3 Documentation in maintenance plan  

Include product details and methods of monitoring and maintenance within the maintenance plan so this 

information is available to the maintenance provider. 
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II- 5 STANDARDS FOR PLANNING SYSTEMS 

The standards in this section are internally linked and are linked to the system selection standards of Section 

II- 4 and the specification and installation standards of Section II- 6. 

The standards of this Manual are intended for use with typical residential sewage and effluent only. (See 

Volume III, Section III- 5.1.3.1 for typical residential sewage strength and peak flows).  

In all cases the standards are minimums; more conservative standards may be used. 

Daily Design Flow 

Daily Design Flow is the estimated peak daily flow to be discharged. For the purposes of the SPM this is 

considered to be synonymous with the SSR terms òestimated daily domestic sewage flowó and òdaily design 

domestic sewage flowó and generally represents the maximum flow that the system will discharge. 

II- 5.1.1 CONFIRMATION OF SITE USE 

Contact the owner to confirm the site (building) use. See Volume III Section III- 5.1.1.1 for guidance on owner 

declaration. For a residence, confirm the number of bedrooms, floor area and occupancy. 

Inform the owner of the DDF and allowable average flow, as well as the standards for sewage quality. 

II- 5.1.2 RESIDENTIAL DAILY DESIGN FLOW RATES 

Select the Daily Design Flow (DDF) for residences using either: 

1. The number of bedrooms (Table II- 8), or  

2. The household occupancy (Table II- 9).  

These tables and the standards of this manual are for normal residential sewage, with a maximum allowable 

average flow for any 30-day period of 50% of the DDF. 

Table II- 8. Minimum Daily Design Flow (DDF) for Residences  

NUMBER OF BEDROOMS 
MAXIMUM FLOOR 

AREA (M2) 

DDF 

LITRES/DAY 

1  140 700 

2 240 1,000 

3  280 1,300 

4 330 1,600 

5 420 1,900 

6 520 2,200 

Additional bedroom, add  300 

Additional 1m2   3 

Notes: 

¶ Use the total floor area that is living space. 
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¶ If the total occupancy is expected to be higher than calculated from the minimum occupancy per 

bedroom in Table II- 9, then use Table II- 9 to select DDF for the projected number of occupants. 

¶ For luxury homes use Table II- 9.  

Table II- 9. Per capita Daily Design Flow for Residences 

USE PER PERSON FLOW (L/DAY) 

Single family dwelling 350 

Multi-family (apartment) 300 

Luxury homes 700 

Seasonal cottage 250 

Mobile home 300 

NUMBER OF BEDROOMS MINIMUM NUMBER OF OCCUPANTS 

1 2 

2 3 

3 3.75 

4 4.5 

5 5.5 

6 6.5 

II- 5.1.3 RESIDENTIAL SEWAGE AND TYPE 1 EFFLUENT CHARACTERISTICS 

II- 5.1.3.1 Residential sewage and Type 1 effluent  

Volume III, Section III- 5.1.3.1 provides tables of typical residential wastewater characteristics. Refer to that 

Section to assess whether wastewater strength, or peak flow rate, is representative of òresidential sewageó or 

Type 1 effluent. 

II- 5.1.3.2 Garburators  

Where garbage grinders or garburators are used, increase the Daily Design Flow by a factor of at least 1.5. 

II- 5.1.4 DAILY DESIGN FLOWS FOR NON-RESIDENTIAL BUILDINGS 

Volume III provides a table sewage flow rates and strengths for some non-residential uses, for guidance.  

Note that the standards of this Manual apply only to residential wastewater or wastewater with equivalent 

strength and flow characteristics.   
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II- 5.2 Distribution and dosing  

II- 5.2.1 TYPES OF DISTRIBUTION AS USED IN THE STANDARDS 

This manual refers to the following five methods of distributing effluent to the dispersal area: 

¶ Gravity distribution, either: 

¶ Trickling gravity, or  

¶ Dosed gravity  

¶ Uniform distribution, meaning either: 

¶ Pressure distribution, or  

¶ Subsurface Drip Dispersal (SDD), or  

¶ Alternate methods of uniform distribution, provided that they meet the standard defined below.  

Select the type of distribution following site capability standards (Section II- 4.1.2) and vertical separation 

standards (Section II- 5.3), as well as the standards of Section II- 6 for the specific type of dispersal system. The 

simplest distribution and dosing system which meets site capability should typically be considered first. 

This manual refers to the following three options for dosing uniform distribution systems: 

¶ Demand dosing following Table II- 10 

¶ Timed dosing; meaning uniform distribution using timed dosing following Table II- 11, or an equivalent 

level of consistent flow equalization prior to dispersal to the native soil or sand system. 

¶ Micro-dosing; meaning uniform distribution using: 

¶ Low hydraulic application rate, and 

¶ Timed dosing, and 

¶ Meeting the standards of Section II- 5.2.2.3.  

II- 5.2.1.1 Alternate uniform distribution system  

A system which has been independently tested, following a scientifically defensible protocol, to demonstrate 

that distribution reliably results in no more than 20% variation in volume applied (per dose or per hour) 

between any two separate 0.5 square metre areas in the area of infiltrative surface. This uniformity is to be 

maintained for the life of the system, either by design or by provision for monitoring and adjustment. 

II- 5.2.2 DOSING STANDARDS FOR UNIFORM DISTRIBUTION SYSTEMS 

II- 5.2.2.1 Selection of dosing method and dose frequency  

To select the dosing method option and dose frequency use the following procedure: 

¶ Select the dosing method option following Vertical Separation standards in Section II- 5.3, and the site 

capability tables in Section II- 4.1.2.  

¶ Select the minimum number of doses per day from Table II- 10 or Table II- 11 or Section II- 5.2.2.3.  

¶ Effluent type refers to the hydraulic loading rate (HLR) used. If Type 2 effluent is used with a Type 

1 HLR, then the Type 1 minimum dosing frequency can be used. 

¶ See Table II- 7 (page II-17) for soil types where uniform distribution, and timed or micro-dosing, is 

specified. 
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As an option, the AP may use the low frequency dosing standards shown in the tables; these options result in 

a larger minimum vertical separation. Do not use the low frequency dosing options with Subsurface Drip 

Dispersal or Alberta At Grade systems. 

For subsurface drip dispersal systems use timed or micro-dosing only; see Volume III for adjusted minimum 

timed dosing and micro-dosing frequencies, or calculation of micro-dose frequency. 

II- 5.2.2.2 Demand and Timed dosing  

If the soil type varies over the depth under consideration, then select dose frequency based on the soil layer 

closest to the infiltrative surface. If a blinding layer is used over a native soil, select the dose frequency based 

on the native soil. 

Table II- 10. Minimum dosing frequency for demand dosing  

SOIL TYPE OR NOTES 

MIN. DOSES PER DAY AT DDF 

Type 1 HLR Type 2 HLR 

Normal Low Normal Low 

Gravelly Coarse Sand, Gravelly Sand, Coarse Sand, Loamy Coarse Sand, 

Sand and Loamy Sand 
8 4 12 6 

Clean Coarse Sand and Mound Sand, in sand mound or sand lined trench 

and bed systems 
8 NA NA NA 

Clean Coarse Sand and Mound Sand used as fill sand, with less than 30 

cm depth of sand media fill below infiltrative surface 
8 4 12 6 

Other soils 8 4 8 4 

Note: òLowó refers to low frequency dosing option. 

Table II- 11. Minimum dosing frequency for timed dosing  

SOIL TYPE OR NOTES 

MIN. DOSES PER DAY AT DDF 

Type 1 HLR Type 2 HLR 

Normal Low Normal Low 

Gravelly Coarse Sand, Gravelly Sand, Coarse Sand, Loamy Coarse Sand, 

Sand, Clean Coarse Sand, Mound Sand 
12 8 18 NA 

Loamy Sand, Fine Sands, Loamy Fine Sands 12 6 18 12 

Clean Coarse Sand, Mound Sand in sand mound or sand lined trench/bed. 
12 8 

Micro-

dosing 
NA 

Other soils 8 6 12 8 

Note: òLowó refers to low frequency dosing option. 



Sewerage System Standard Practice Manual Version 3              Volume II 

 

Page II-24 

 

II- 5.2.2.3 Micro -dosing  

Micro-dosing is an optional technique that offers some advantages on some sites. When using this method, 

the following standards apply.  

At the hydraulic loading rates specified in this manual, use the simplified dosing frequencies from Table II- 12. 

These dosing frequencies are based on the soil or sand depth below the infiltrative surface, and on the type of 

soil or sand. 

Alternatively, follow the procedure in Volume III to calculate micro-dosing frequency.  

If the soil type varies over the depth under consideration, then select the dosing frequency based on the soil 

layer closest to the infiltrative surface. If a blinding layer is used over a native soil, select the dose frequency 

based on the native soil. 

Table II- 12. Micro -dosing frequency, with SPM HLR  

EFFLUENT TYPE DOSES PER DAY, TYPE 1 HLR DOSES PER DAY, TYPE 2 HLR 

SOIL TYPE / SOIL DEPTH 30 CM 45 CM 55 CM 30 CM 45 CM 55 CM 

Gravelly Sands 36 24 18 48 34 26 

Mound sand 28 18 14 48 30 24 

Sands, Loamy Sands, Clean 

Coarse Sand 
18 12 8 36 22 18 

Loamy Fine Sand, Sandy 

Loam, Fine Sandy Loam 
14 10 10 30 20 20 

Very Fine Sandy Loam, Loam, 

Silt Loam, Silt, Clay Loams, 

Clays 

12 12 12 20 20 20 
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II- 5.3 Vertical separation (VS) 

II- 5.3.1 M INIMUM REQUIRED VERTICAL SEPARATION 

The vertical separation is the vertical distance, or height, of unsaturated soil, measured from the sand or soil 

infiltration surface to the limiting layer. The infiltration surface may be the bottom of an infiltration trench, base 

of an infiltration bed, designated Point of Application for a CTDS, or a drip dispersal tube.  

Select the minimum required vertical separation depending on the type of distribution, type of dosing, type of 

effluent and type of soil following Section II- 4.1.2 (site capability tables). See Table II- 7 (page II-17) for soil 

types where uniform distribution and timed or micro-dosing is specified. Use the site capability tables 

together with these VS tables when selecting a system. 

Table II- 13. Key to minimum required vertical separation tables  

SYSTEM TYPE TABLE NOTES 

Gravity distribution Table II- 14  

Uniform distribution with demand dosing, to 

native soil or to native soil plus less than 30 cm 

of sand media fill 

Table II- 15 
If the thickness of sand media is 30 cm 

or more, follow the sand mound 

standards, Table II- 17. Uniform distribution with timed or micro dosing 

to native soil or to native soil plus less than 30 

cm of sand media fill 

Table II- 16 

Sand mounds and sand lined trenches/beds Table II- 17  

Subsurface Drip Dispersal with micro dosing and 

up to 30 cm fill 
Table II- 18 

If the thickness of sand media is more 

than 30 cm, follow the sand mound 

standards, Table II- 17. 

Notes: 

¶ These vertical separation standards apply for sewerage systems that meet the other related standards in 

Volume II, including the maximum allowable HLRs, and the minimum allowable system contour length. 

¶ Effluent type refers to the hydraulic loading rate (HLR) used. If Type 2 effluent is used with a Type 1 HLR, 

Type 1 minimum vertical separation can be used. 

II- 5.3.1.2 Soil characteristics  for the VS tables:  

¶ The minimum vertical separations apply to the soil characteristics of the horizon in which the infiltration 

surface will be placed, as well as the characteristics of the underlying soil.  

¶ When using the tables below, select the vertical separation (VS) based on the soil horizon within 30cm 

below the infiltrative surface that will result in the largest (most conservative) VS. 

II- 5.3.2 VERTICAL SEPARATION FOR DISPERSAL SYSTEMS 

Each vertical separation table provides standards for different soil types and permeabilities, with higher 

permeability soils at the top of the table, working down to less permeable soils.  

To select the minimum vertical separation (VS) options from the tables II-14 to II-17: 

¶ Check the site capability tables for any requirements for the soil type, permeability or system type 

¶ Work down the left hand column until a soil type or permeability matches the chosen soil  
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¶ Select vertical separation options for that soil type or permeability from each table 

¶ Choose the design vertical separation and distribution and dosing methods considering the options 

available. 

Table II- 14. For gravity distribution systems  

SOIL TYPE EFFLUENT TYPE (HLR) 
MINIMUM VERTICAL SEPARATION (VS) 

IN NATIVE SOIL 

o Gravelly Sand or Coarse Sand, Coarse Sand, 

Loamy Coarse Sand, Sand and Loamy Sand 

o Or Kfs from 1,500 to 17,000 mm/day 

o Or Perc rate 0.5 to less than 5 min/inch 

All types (1, 2 or 3) 150 cm 

   

Fine Sand, Loamy Fine Sand, Sandy Loam, 

Loam 

1 or 3 90 cm 

2 120 cm 

   

Silt Loam, Silt All types 120 cm 

Notes: 

¶ Gravity distribution systems may use up to 10cm of Mound Sand or Clean Coarse Sand fill as a blinding 

layer; this may be considered as part of the required vertical separation.  

¶ With gravity distribution, do not use a blinding layer to raise the infiltrative surface above the natural 

ground surface. 

¶ Do not use sand media fill below a gravity dispersal system, unless it is a blinding layer 10 cm or less in 

thickness. 
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Table II- 15. For uniform distribution with demand dosing to native soil or native soil plus less than 30 

cm sand fill  

SOIL TYPE 
TYPE OF 

DOSING 

EFFLUENT 

TYPE (HLR) 

MINIMUM VS 

IN NATIVE SOIL 

MINIMUM AS 

CONSTRUCTED VS  

o Gravelly Sand, Coarse Sand, Loamy 

Coarse Sand, Sand and Loamy Sand 

o Or Kfs from 1,500 to 17,000 mm/day 

o Or Perc rate from 0.5 to less than 5 

min/inch 

Demand dosing 

1 or 3 60 cm 60 cm 

2 60 cm 85 cm 

Low frequency 

demand dosing 

1 or 3 75 cm 75 cm 

2 90 cm 90 cm 

     

Other soils 

Demand dosing All types 60 cm 60 cm 

Low frequency 

demand dosing 
All types 70 cm 70 cm 

Table II- 16. For uniform distribution with timed or micro -dosing to native soil or native soil plus less 

than 30 cm sand fill  

SOIL TYPE 
TYPE OF 

DOSING 

EFFLUENT 

TYPE (HLR) 

MINIMUM VS 

IN NATIVE 

SOIL 

MINIMUM AS 

CONSTRUCTED VS  

o Very or Extremely Gravelly Sand or 

Coarse Sand 

o Or Kfs greater than 17,000 mm/day 

o Or Perc rate faster than 0.5 min/inch 

Timed dosing All types 60 cm 85 cm 

Micro-dosing All types 45 cm 75 cm 

     

o Gravelly Sand, Coarse Sand, Loamy 

Coarse Sand, Sand and Loamy Sand 

o Or Kfs from 1,500 to 17,000 mm/day 

o Or Perc rate from 0.5 to less than 5 

min/inch 

Timed dosing 

1 or 3 45 cm 60 cm 

2 45 cm 75 cm 

Low frequency 

Timed dosing 

1 or 3 60 cm 75 cm 

2 70 cm 85 cm 

Micro-dosing All types 45 cm 55 cm 

     

Other soils 

Timed dosing All types 45 cm 60 cm 

Low frequency 

timed dosing 
All types 70 cm 70 cm 

Micro-dosing All types 45 cm 55 cm 
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Notes to Table II- 15 and Table II- 16: 

¶ Confirm that the vertical separation, as planned, meets both the minimum depth of native soil specified 

(in column 4) and the minimum required total depth of soil plus sand (as constructed VS, column 5). 

¶ The minimum required as-constructed vertical separation (column 5) may be in native soil only, or native 

soil plus sand media fill. 

¶ Uniform distribution systems may use up to 10cm of Mound Sand or Clean Coarse Sand media fill as a 

blinding layer. This may be considered as part of the required native soil vertical separation.  

¶ For planning a raised system or a system where more than 10 cm sand media thickness is used, any sand 

fill used is not considered part of the native soil vertical separation. 

¶ If the sand media fill is 30 cm or thicker, then follow the sand mound standards, Table II- 17. 

Table II- 17. For sand mounds and sand lined trenches and beds  

SOIL TYPE TYPE OF DOSING 
EFFLUENT TYPE 

(HLR) 

MINIMUM VS 

IN NATIVE SOIL 

MINIMUM 

SAND MEDIA 

THICKNESS 

MINIMUM AS 

CONSTRUCTED 

VS 

All soil types Demand dosing 1 25 cm 60 cm 85 cm 

Timed dosing 1 25 cm 45 cm 75 cm 

Low frequency 

Timed dosing 
1 25 cm 60 cm 85 cm 

Micro-dosing 1 or 3 25 cm 30 cm 60 cm 

2 25 cm 45 cm 75 cm 

Note: Confirm that the vertical separation, as planned, meets the minimum depth of native soil specified (in 

column 4) and the minimum depth of sand (sand media thickness, column 5) and the minimum required total 

depth of soil plus sand (as constructed VS, column 6). 

Table II- 18. For Subsurface Drip Dispersal (SDD) systems with micro-dosing  

SOIL TYPE INSTALLED IN 
EFFLUENT TYPE 

(HLR) 

MINIMUM VS 

IN NATIVE SOIL  

MINIMUM AS 

CONSTRUCTED 

VS 

o Very or Extremely Gravelly Sand or 

Coarse Sand 

o Or Kfs greater than 17,000 mm/day 

o Or Perc rate faster than 0.5 min/inch 

Native soil 
All types 60 cm  

Fill material 
All types 45 cm 60 cm 

     

Other soils Native soil All types 45 cm  

Fill material All types 30 cm 60 cm 

Note: 

¶ If the SDD system does not dose frequently enough to be defined as micro-dosing, then select the 

vertical separation using Table II- 16. 

¶ If sand media fill layer is thicker than 30 cm, follow the sand mound standards in Table II- 17. 
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II- 5.3.3 VERTICAL SEPARATION FOR BC ZERO DISCHARGE LAGOONS AND ETA BEDS 

For a lagoon or ETA bed, plan the system to provide at least the following vertical separation distance: 

¶ 90 cm to the seasonal high water table (SHWT) 

¶ 90 cm to a soil layer of type or permeability that is unsuitable for a lagoon or ETA bed (see Table II- 6).  
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II- 5.4 Horizontal separation  

The horizontal separation is the minimum horizontal distance from the edge of the infiltrative surface to the 

boundary. 

Depending on the type of system, the infiltrative surface edge is defined as follows: 

¶ The wall of an infiltration trench 

¶ For Seepage Beds, sand mounds, and subsurface drip dispersal systems, the edge of an infiltration bed 

¶ For an Alberta At Grade system, the edge of the required basal area 

¶ For a CTDS, the edge of the required basal area 

¶ For a lagoon, the edge of the maximum water level (the inside top of the berm) 

II- 5.4.1 M INIMUM HORIZONTAL SEPARATION  

Select the horizontal separation using either Table II- 19 or Table II- 20.  

For horizontal separation to reduce risk of damage or encroachment see Volume III, Table III- 16 (page III-72). 
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Table II- 19. Minimum required horizontal separation distances  

MINIMUM HORIZONTAL DISTANCE TO 

FROM DISPERSAL 

SYSTEM 

FROM WATERTIGHT 

TREATMENT OR 

PUMP TANK 

METRES METRES 

Water sources and wells   

Surface source of drinking water 30 15 

Domestic water supply well1 30  30 

Domestic water supply well, high pumping rate2 60 30 

Domestic water supply well, high pumping rate, in 

unconfined aquifer2 
90 30 

Irrigation well or open loop geothermal well 15 7.5 

Deep monitoring well or closed loop geothermal well3 6 6 

Shallow monitoring well4 3 0 

Drinking water lines and cisterns   

Drinking water suction line 30 15 

Drinking water suction line, sleeved5 7.5 3 

Drinking water line, under pressure 3 3 

Drinking water line, under pressure, sleeved5 1 1 

Drinking water supply cistern, below ground 15 3 

Water bodies and surface breakout   

Permanent fresh water body6 30 10 

Intermittent fresh water body7 15 10 

Marine water body8 15 7.5 

Break-out point or downslope drain9 7.5 0 

Notes: 

1 For drinking water well, see the SSR s3.1 and Section II- 2.1.2.2 of this Manual for special considerations. 

Domestic water supply wells include excavated or dug wells. 

2 For definitions of òhigh pumping rate welló and òunconfined aquiferó see the glossary. 

3 The horizontal separation to a deep monitoring well or to a closed loop geothermal well is based on a well 

with an annular seal that complies with the Ground Water Protection Regulation (GWPR). If the well does 

not comply with the GWPR, follow horizontal separation standards for drinking water wells. 

4 The horizontal separation to a shallow monitoring well is based on a well which is shallower than 4.6 m and 

constructed with an annular seal that complies with the GWPR. 

5 Sleeved water lines (suction or pressure) use continuous pipe sleeving within the normal standard HS to 

allow reduced HS, see Volume III for details. 
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6, 7, 8 For separation to a water body, measure the separation distance to: 

¶ the mean high tide for marine water 

¶ the mean high water mark for fresh water 

7 See glossary. A watertight culvert is not a water body. See Section III- 5.4.1 for guidance on ditches. 

9 Downslope drains include building perimeter drains. If the drain in question will discharge directly to a 

water body, then use the relevant separation distance for the water body. A drain is not considered to be 

a breakout point if there is an impermeable barrier between the drain and the dispersal area. See Section 

II- 6.19. 

Adherence to the horizontal separation distances for water supply sources does not imply that the water 

sources are potable. 

For adjacent domestic water supply wells, particularly for wells situated in unconfined aquifers, care should 

be taken to place the dispersal area as far away as practical from the well. 
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Table II- 20. Minimum required horizontal separation for BC Zero discharge lagoons  

MINIMUM HORIZONTAL DISTANCE TO 
FROM LAGOON 

METRES 

Wells  

Surface source of drinking water 30 

Domestic water supply well1 30  

Domestic water supply well, high pumping rate2 60 

Domestic water supply well, high pumping rate, in 

unconfined aquifer2 
90 

Irrigation well or open loop geothermal well 15 

Deep monitoring well or closed loop geothermal well3 6 

Shallow monitoring well4 3 

Drinking water lines and cisterns  

Drinking water suction line 30 

Drinking water suction line, sleeved 15 

Drinking water lines, under pressure 7.5 

Drinking water lines, under pressure, sleeved5 7.5 

Drinking water supply cistern, below ground 30 

Water bodies and surface breakout  

Permanent fresh water body6 30 

Intermittent fresh water body7 15 

Marine water body8 30 

Break-out point or downslope drain9 15 

Other  

Building, dwelling 60 

Building, other than dwelling 15 

Property line 15 

Notes from Table II- 19 also apply to this table.  



Sewerage System Standard Practice Manual Version 3              Volume II 

 

Page II-34 

 

II- 5.5 Hydraulic Loading Rate (HLR) 

The hydraulic loading rate is a measure of the volume of effluent (litres) applied each day, per unit area of 

infiltrative surface (AIS).  

In this Manual, the maximum allowable hydraulic loading rate is based on maintaining the permeability of the 

infiltrative surface and treating the effluent within the unsaturated sand and soil. 

To select a hydraulic loading rate for the soil under the dispersal system, use the following method: 

1. Select the soil structure and consistence category based on the soil evaluation using Table II- 21 

2. Select a soil HLR based on the soil texture and the consistence category using Table II- 22 

3. Select a soil HLR based on the soil permeability or percolation rate using Table II- 23 

4. Use the lower of the two HLR values from steps 2 and 3, above, as the maximum allowable soil HLR 

a. Adjust the HLR according to the site capability tables, see Section II- 4.1.2.  

b. If the HLR value from Table II- 22 or Table II- 23 is òNot Allowedó, the soil is considered 

unsuitable, regardless of the value obtained from the other table. 

5. Use the selected HLR to calculate the minimum allowable Area of Infiltrative Surface (AIS) for the 

dispersal system, using the following formula. 

 

Minimum Area of Infiltrative Surface (AIS) needed (m2) = DDF (L/day) ö HLR (L/day/m2) 

Evapotranspiration (ET), Evapotranspiration Absorption (ETA) beds and BC zero discharge lagoons do not use the 

HLRs in this section. See Sections II- 6.17 & II- 6.18. 

II- 5.5.1 SOIL CHARACTERISTICS FOR THE HLR TABLES: 

¶ The allowable HLR applies to the soil characteristics of the horizon in which the infiltration surface will be 

placed, as well as the characteristics of the underlying soil.  

¶ When using the tables below, select the HLR based on the soil horizon located within 30cm below the 

infiltrative surface that has the most limiting soil characteristics. 

¶ The HLR tables divide soils into texture groups. See Volume III, Table III- 1 (page III-12) to determine 

which soil texture group a particular soil texture class falls into. 
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Table II- 21. Soil structure and consistence categories  

MOIST CONSISTENCE LOOSE TO FRIABLE FIRM* VERY FIRM OR 

STRONGER 

OR CEMENTATION NON CEMENTED 

EXTREMELY 

WEAKLY CEMENTED 

VERY WEAKLY 

CEMENTED* 

WEAKLY CEMENTED 

OR STRONGER 

OR DRY CONSISTENCE LOOSE TO 

SLIGHTLY HARD 

MODERATELY 

HARD* 

HARD OR 

STRONGER 

STRUCTURE 
   

Single grain (structure-less) soils F P NA 

Strong or moderate grade: Granular, Blocky 

or Prismatic 

F P NA 

Weak grade: Granular, Blocky or Prismatic P VP NA 

Weak grade Platy structure and Sandy 

Loam or Loam 

P VP NA 

Weak grade Platy structure, all other soils VP VP NA 

Moderate or Strong grade Platy structure NA NA NA 

Massive (structure-less) soils VP VP NA 

F=Favorable, P=Poor, VP=Very Poor, NA=Not allowed.  

Note: If the category is òNot allowedó, an ET bed, an ETA bed or a BC zero discharge lagoon may be used, if 

appropriate to the site and climate. 

II- 5.5.2 HYDRAULIC LOADING RATE TABLES 

If building sewage quality is typical of residential sewage (see Section III- 5.1.3.1), and the Daily Design Flow 

complies with this Manual; then use the following tables to select the maximum allowable soil hydraulic loading 

rate.  

If the expected building sewage quality is not typical of residential sewage, or if the Daily Design Flow does 

not comply with this Manual, then the hydraulic loading rates in these tables do not apply. 

If the HLR table shows òNAó (not allowed) an ET bed, an ETA bed or a BC zero discharge lagoon may be used, 

if appropriate to the site and climate.  

II- 5.5.2.1 Hydraulic Loading rates for Subsurface Drip Dispersal  

For Subsurface Drip Dispersal, select the maximum allowable HLR from Table II- 22 and Table II- 23 (or, for 

sand mounds, sand lined trenches or beds, from Section II- 5.5.3) and then reduce the table value by 

multiplying by: 

¶ A factor of 0.5 for Type 1 effluent 

¶ A factor of 0.7 for Type 2 or 3 effluent 

Alternately, use the HLR recommended by the manufacturer. Confirm that the HLR is suited to the climate and 

soils, and to the DDF standards of this Manual.  
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Table II- 22. Maximum allowable HLR based on soil type  

SOIL TEXTURE GROUP 

STRUCTURE AND 

CONSISTENCE 

CATEGORY 

TYPE 1 

(L/DAY/M2) 

TYPE 2 

(L/DAY/M2) 

TYPE 3 

(L/DAY/M2) 

Very or Extremely Gravelly Sands F or P 45 65 150 

Gravelly Sands and Coarse Sand F 40 65 130 

P 35 65 120 

Sand, Loamy Sand F 30 60 90 

P 27 50 80 

Fine Sands, Loamy Fine Sands, Sandy 

Loams 

F 27 50 80 

P 23 45 70 

VP 17 40 50 

Loam, Silt Loam, Silt F 23 40 70 

P 15 30 50 

VP 12 25 35 

Clay Loam, Sandy Clay Loam, Silty Clay 

Loam 

F 15 25 40 

P 12 15 20 

VP NA NA NA 

Sandy Clay, Silty Clay, Clay F 12 15 20 

P NA 15 15 

VP NA NA NA 

Note: See Section II- 4.1.2 for adjustments for coarse fragment content and for special soil and system selection 

considerations. 

Table II- 23. Maximum allowable HLR based on permeability or percolation rate  

KFS RANGE 

(MM/DAY) 

PERCOLATION TEST 

RANGE (MIN/INCH) 

TYPE 1 

(L/DAY/M2) 

TYPE 2 

(L/DAY/M2) 

TYPE 3 

(L/DAY/M2) 

> 8000 < 1.0 45 65 150 

4000 ð 8000 1 ð 2 45 65 130 

2000 ð 4000 2 ð 4 35 65 100 

1000 - 2000 4 ð 7.5 30 60 90 

550 ð 1,000 7.5 ð 15 27 50 80 

300 - 550 15 ð 30 23 40 70 

150 ð 300 30 ð 60 15 25 40 

75 ð 150 60 ð 120 12 15 20 

< 75 > 120 NA 
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II- 5.5.3 HYDRAULIC LOADING RATES FOR SAND MOUNDS AND SAND LINED TRENCHES OR BEDS 

Sand mounds, sand lined trenches and beds use two hydraulic loading rates, one for the sand media to size 

the distribution bed and one for the native soil, to size the basal area. 

II- 5.5.3.1.(a) Basal area (native soil area under the sand media)  

¶ If Type 1 or Type 2 effluent is applied to the sand media infiltrative surface, select the maximum 

allowable basal (soil) HLR from Table II- 22 and Table II- 23 (above), based on Type 2 effluent at the soil 

surface.  

¶ If Type 3 effluent is applied to the sand media infiltrative surface, then select the maximum allowable 

basal (soil) HLR from Table II- 22 and Table II- 23, based on Type 3 effluent at the soil surface. 

II- 5.5.3.1.(b) Sand media 

Select HLR for sand media from Table II- 24. See Table II- 25 for sand media specification. 

Table II- 24. Maximum allowable sand Media Hydraulic Loading Rates  

SAND MEDIA TYPE EFFLUENT TYPE 

TYPE 1 

(L/DAY/M2) 

TYPE 2* 

(L/DAY/M2) 

TYPE 3* 

(L/DAY/M2) 

Clean Coarse Sand  30 50 90 

Mound Sand 40 65 120 

Sand filter coarse sand** 50 90   150 

Notes: 

¶ *If using Type 2 or 3 sand media HLR, use micro-dosing. 

¶ **If using sand filter coarse sand, then use micro-dosing. 

Table II- 25. Sand media specifications  

SIEVE SIZE PERCENT PASSING THE LISTED SIEVE SIZE 

CLEAN COARSE 

SAND 

MOUND SAND SAND FILTER 

COARSE SAND  

ASTM C33 

SPECIFICATION* 

9.5 mm (3/8 ò) 100 100 100 100 

4.75 mm (No. 4 sieve) 95 to 100 95 to 100 95 to 100 95 to 100 

2.36 mm (No. 8) 80 to 100 80 to 100 80 to 100 80 to 100 

1.18 mm (No. 16) 50 to 85 50 to 85  45 to 85 50 to 85 

600 Öm (No. 30) 25 to 60 25 to 60 15 to 60 25 to 60 

300 Öm (No. 50) 10 to 30 10 to 30 3 to 15 10 to 30 

150 Öm (No. 100) < 7  < 4 < 2  < 10  

75 Öm (No. 200) < 3  < 1 < 1 not specified  

Effective particle size (D10) not specified > 0.25 mm > 0.3 mm not specified 

Coefficient of Uniformity(D60/D10) not specified not specified < 3  not specified 

Note: * C33 sand specification included for comparison only, do not use C33 specification sand for sand 

mounds, sand lined trenches or beds, or as a blinding layer, unless the sand also meets clean coarse sand or 

mound sand specification.  
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II- 5.6 Minimum system contour length and Linear Loading Rate  

II- 5.6.1 SYSTEM CONTOUR LENGTH 

In all cases, long narrow dispersal systems are preferred. System contour length is the total system length. 

II- 5.6.2 M INIMUM SYSTEM CONTOUR LENGTH 

Select the minimum required system contour length, which is the system length measured along the contour 

of the land, following Table II- 26. Evapotranspiration, ETA beds and BC zero discharge lagoons do not use the 

system contour length and LLR tables standards in this section. See Sections II- 6.17 & II- 6.18. 

Table II- 26. Minimum required contour length for dispersal system  

SYSTEM AND SOIL TYPE  AND THE SOIL DEPTH BELOW 

THE INFILTRATIVE SURFACE IS 

SYSTEM CONTOUR 

LENGTH 

For a DDF of 2400 L/day or less and soil with 

Kfs > 150 mm/day or Perc rate faster than 60 

min/inch 

More than 150 cm 
Use 7.5 m minimum or 

use LLR tables 

For a DDF more than 2400 L/day or soil with Kfs < 150 mm/day or Perc rate slower 

than 60 min/inch  
Use the LLR tables 

For an at-grade bed, Alberta At Grade system, sand mound, or any raised system. Use the LLR tables 

Note: The measurement of soil depth below the infiltrative surface in this table applies to both the dispersal 

area and the receiving area. The receiving area is the area extending to 7.5m downslope from the infiltration 

surface. On a dispersal site with a slope of less than 2%, the receiving area extends to 7.5m in all directions 

from the infiltration surface. See Volume III for guidance on selection of soil depth. 

II- 5.6.3 SELECTING AND USING LINEAR LOADING RATE (LLR) 

The linear loading rate (LLR) is a measure of the volume of effluent (litres) applied each day, per unit length of 

the overall system on contour. To select a maximum allowable LLR and calculate the minimum allowable system 

contour length, follow these steps: 

1. Determine the soil structure and consistence category using Table II- 21. Select the LLR based on the 

soil horizon(s) in which water will flow from the dispersal area. See Volume III for guidance on 

selecting the appropriate soil horizon for use with the LLR tables. 

2. Select an LLR, based on the soil texture and the consistence category using Table II- 27 

3. Select an LLR, based on the soil permeability or percolation rate using Table II- 28 

4. Use the lower of the two LLR values from steps 2 and 3, above, as the maximum allowable LLR 

5. Use this maximum LLR to calculate the minimum system contour length, using the following formula: 

 

Minimum system contour length (m) = DDF (L/day) ö LLR (L/day/m) 

 

6. Adjust the effective length of the planned system for any concave contour (following Section II- 5.6.4). 

 

If either LLR table shows òNAó then select another dispersal location. Alternately an ET bed, an ETA bed or a 

BC zero discharge lagoon may be used, if appropriate.
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Table II- 27. LLR based on soil type (L/day/m)  

SOIL TEXTURE GROUP 

C
A
T
E
G
O
R
Y

 

SLOPE 0 TO < 5% SLOPE 5 TO < 10% SLOPE 10% TO < 15% SLOPE Ô 15% 

SOIL DEPTH BELOW 

INFILTRATIVE SURFACE (CM) 

SOIL DEPTH BELOW 

INFILTRATIVE SURFACE (CM) 

SOIL DEPTH BELOW 

INFILTRATIVE SURFACE (CM) 

SOIL DEPTH BELOW 

INFILTRATIVE SURFACE (CM) 

25 ð 

45 

45 ð 

60 

60 ð 

90  
Ô 90 

25 ð 

45 

45 ð 

60 

60 ð 

90  
Ô 90 

25 ð 

45 

45 ð 

60 

60 ð 

90  
Ô 90 

25 ð 

45 

45 ð 

60 

60 ð 

90  
Ô 90 

Very or Extremely 

Gravelly Sands F or P 150 260 340 400 290 400 400 400 400 400 400 400 400 400 400 400 

Gravelly Sands and 

Coarse Sand 
F 85 140 180 250 150 250 330 400 260 400 400 400 360 400 400 400 

P 50 80 110 140 80 140 180 250 140 240 310 400 200 330 400 400 

Sand, Loamy Sand F 45 60 70 90 55 85 110 150 90 140 180 240 120 190 240 340 

P 45 55 70 70 50 60 75 90 60 90 110 140 80 120 150 200 

Fine Sands, Loamy Fine 

Sands, Sandy Loams 
F 45 55 70 70 50 60 75 75 60 75 90 100 75 90 110 130 

P 40 45 55 55 45 50 55 60 50 55 60 65 60 65 75 80 

VP 25 30 35 35 25 35 40 40 30 35 40 40 35 45 50 50 

Loam, Silt Loam, Silt F 40 45 55 55 45 50 55 60 50 55 60 65 60 65 75 80 

P 30 35 40 40 35 40 45 45 35 45 50 55 45 50 60 65 

VP 17 22 26 26 19 24 28 28 21 25 30 30 25 30 35 35 

Clay Loam, Sandy Clay 

Loam, Silty Clay Loam 
F 30 35 40 40 35 40 45 45 35 45 50 55 45 50 60 65 

P 25 30 35 35 25 35 40 40 30 35 40 40 35 45 50 50 

VP NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Sandy Clay, Silty Clay, 

Clay 
F 25 30 35 35 25 35 40 40 30 35 40 40 35 45 50 50 

P 17 22 26 26 19 24 28 28 21 25 30 30 25 30 35 35 

VP NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
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Table II- 28. LLR based on permeability or percolation rate (L/day/m)  

KFS 

(MM/DAY) 

PERCOLATION 

RATE 

(MIN/INCH) 

SLOPE 0 TO < 5% SLOPE 5 TO < 10% SLOPE 10% TO < 15% SLOPE Ô 15% 

(CM) SOIL DEPTH BELOW 

INFILTRATIVE SURFACE 

(CM) SOIL DEPTH BELOW 

INFILTRATIVE SURFACE 

(CM) SOIL DEPTH BELOW 

INFILTRATIVE SURFACE 

(CM) SOIL DEPTH BELOW 

INFILTRATIVE SURFACE 

25 ð 

45 

45 ð 

60 

60 ð 

90  
Ô 90 

25 ð 

45 

45 ð 

60 

60 ð 

90  
Ô 90 

25 ð 

45 

45 ð 

60 

60 ð 

90  
Ô 90 

25 ð 

45 

45 ð 

60 

60 ð 

90  
Ô 90 

> 17,000 < 0.5 150 260 340 400 290 400 400 400 400 400 400 400 400 400 400 400 

8000-17000 0.5 ð 1.0 85 140 180 250 150 250 330 400 260 400 400 400 360 400 400 400 

4000 ð 8000 1 ð 2 50 80 110 140 80 140 180 250 140 240 310 400 200 330 400 400 

2000 ð 4000 2 ð 4 45 55 70 90 55 85 110 150 90 140 180 240 120 190 240 340 

1000 - 2000 4 ð 7.5 45 55 70 70 50 60 75 90 60 90 110 140 80 120 150 200 

550 ð 1,000 7.5 ð 15 45 55 70 70 50 60 75 75 60 75 90 100 75 90 110 130 

300 - 550 15 ð 30 40 45 55 55 45 50 55 60 50 55 60 65 60 65 75 80 

150 ð 300 30 ð 60 30 35 40 40 35 40 45 45 35 45 50 55 45 50 60 65 

75 ð 150 60 ð 120 25 30 35 35 25 35 40 40 30 35 40 40 35 45 50 50 

< 75 > 120 NA 
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II- 5.6.4 SLOPES WITH CONCAVE CONTOUR 

When planning a dispersal system for land with concave elevation contours, calculate the effective contour 

length as the bowstring length of the system or bed; that is, a straight line between the two ends of the system 

or bed. 

II- 5.6.5 M INIMUM SYSTEM CONTOUR LENGTH FOR AT GRADE AND RAISED SYSTEMS 

The following standard applies for or all at-grade or above grade systems; that is, systems where the infiltrative 

surface (or, for CTDS systems, the Point of Application) is at or above grade. For these systems, the system 

contour length for calculating the linear loading rate is equal to the length on contour of the dispersal system. 

Ensure that this length meets or exceeds the minimum contour length standards of Section II- 5.6.2.  

For a single bed or CTDS system this is the length on contour of the bed, or CTDS bed or the base of the CTDS 

treatment unit. For a trench or multiple bed system, the contour length is the system length on contour. 

For calculating the contour length of the system, there is no allowance for lateral spreading of effluent along 

the contour within the sand media placed under the dispersal cell. Consider the example of a sand mound: the 

system contour length for linear loading rate calculation is the length of the dispersal bed. 

The total outside length of the dispersal system will be longer than this contour length, because of the need 

for cover soil and side slopes. 

II- 5.6.6 M INIMUM CONTOUR LENGTH FOR BELOW GRADE SYSTEMS USING SAND MEDIA 

For sand lined trenches or beds and for any system using sand media below the infiltrative surface or Point of 

Application (for CTDS), the contour length of the system is measured as for at grade and raised systems. That 

is, there is no allowance for lateral spreading of effluent along the contour within the sand media. 
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II- 6 SPECIFICATION AND INSTALLATION STANDARDS 

Tables in this section have the following general format: 

Component or item to be 

considered 
Action or standard specification to meet standards 

II- 6.1 Flow monitoring  

Ensure all dosed systems are provided with a reliable method of measuring effluent flow to the dispersal area. 

At minimum, provide a method to calculate average daily flow. 

II- 6.2 Access provisions for maintenance and monitoring  

Specify and install systems to provide maintenance providers with safe access to all system components that 

need routine maintenance. See Volume III for guidance on safety. 

II- 6.3 Connections, piping and collection systems  

II- 6.3.1 SEWERS 

II- 6.3.1.1 Gravity sewers  

Table II- 29. Gravity sewers from building to first tank  

Grade for 4" (100 mm) sewer Minimum grade of 1% (ǖ inch per foot) 

Grade for 3" (75 mm) sewer Minimum grade of 2% (Ĳ inch per foot) 

Restriction to direction changes 

between cleanouts 

o No more than 5Ü every 3 m, or 

o Use fittings with a cumulative change in direction of not more than 45Ü 

Table II- 30. Cleanouts for gravity sewers  

SIZE OF DRAINAGE 

PIPE (INCHES) 

MINIMUM SIZE OF 

CLEANOUT (INCHES) 

MAXIMUM SPACING OF 

CLEANOUTS (METRES)  

3 and 4 3 15 

> 4 4 20 

Notes: 

¶ Cleanouts to be in the direction of flow 

¶ Bring cleanouts to grade or provide suitable access. 

Seal all collection components and piping to prevent infiltration of groundwater as well as leaks to the 

environment. 

See Volume III for guidance on alternative collection systems. 
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II- 6.3.1.2 Pumped discharge to the septic tank  

Table II- 31. Pumped discharge of sewage to the septic tank  

Grinder or macerator pumps 

o Increase the septic tank capacity by a factor of 2  

o If only part of the sewage flow is pumped, increase that proportion of the 

tank size by multiplying by a factor of 2. 

Dose volume from pump, and 

surge flow to the septic tank or 

treatment system 

o Ensure peak flow to the tank will be less than the peak flows defined for 

normal residential sewage (Volume III, Section III- 5.1.3.1) or specify flow 

equalization. 

o When selecting a treatment system, ensure that the manufacturer has 

rated it capable of treating the expected peak flow. 

Alarms and pump chamber 
Provide alarms and pump control following pump chamber standards 

Section II- 6.12 and tank following standards of Section II- 6.3.2 

Tank venting 
Specify vents to receiving tanks and intermediate pump tanks, following 

Table II- 34 (page II-45). 

II- 6.3.2 SPECIFICATION AND INSTALLATION 

See Volume III for specification and installation guidelines. 
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II- 6.4 Tanks, septic tanks and effluent filters, treatment systems 

For standards specific to Combined Treatment and Dispersal Systems (CTDS) see Section II- 6.16. 

Table II- 32. Septic tanks and effluent filters  

Effluent filter mesh 

Filter particles greater than or equal to 3.2 mm (1/8Ż). For pumped discharge 

from a septic tank, provide a screen with a minimum wetted open area of 

0.25 m2. 

Effluent filter intake (center of 

clear zone). 

Center the filter intake at 60 ð 70% of the working volume depth of the tank, 

measured from tank floor. 

Effluent filter alarm 

Provide a filter alarm on all systems where sewage is pumped into the septic 

tank. Specify an alarm that meets the dosing system standards in Section II- 

6.12 

Effluent filter minimum capacity Specify a filter that needs be cleaned once every two years, or less often. 

Pumped discharge from septic 

tank 

o For systems that pump effluent from a septic tank, specify: 

o A filtered (screened) vault with the inlet at the center of the clear zone. 

o A maximum pumping rate of 190 L/min. 

o A maximum drawdown of 10% of the tank working volume. 

o An alarm reserve volume of at least 50% of the DDF, measured to the 

tank lid base (without backup into building). 

Alternately, a second or third compartment of a septic tank may be used as 

a pump chamber, provided that compartment is not counted as part of the 

septic tank working volume. 

Tank specification 

Specify the following: 

o Inlet and outlet baffles or tees.  

o For tanks with 2 compartments, use tanks with 3/4 to 1/2 of the total 

working volume in the first compartment.  

o Tanks with no air space may be used as an alternate to the CSA B66 air 

space standard, provided the tank is vented. 

Septic tank working volume, for 

a DDF of up to 9100 L/day  

Specify a tank with working volume at least 3 times the DDF. 

Septic tank working volume, for 

a DDF over 9100 L/day  

Specify a tank with a working volume of at least 15,000 L + (DDF in litres ĭ 

1.34), or as otherwise determined by the design professional. 

Note: The effluent filter may be at the tank outlet, in a separate filter chamber or as a screened vault for the 

pump or siphon. A secondary filter may also be used after the pump (in the discharge line). 



Sewerage System Standard Practice Manual Version 3                 Volume II 

Page II-45 

 

Table II- 33. Tanks and tank access 

Pre-manufactured tanks 
o Ensure that all tanks are structurally sound and watertight.  

o Check that tanks meet CSA B66 structural and watertight standards. 

Access risers 

o Provide a riser for access to each chamber or compartment, and for each 

baffle, tee or effluent filter 

o Provide primary opening(s) of at least 50 cm internal diameter, or 60 cm 

when over a divider or if needed to access a pump etc. 

o Extend each riser to finished grade and seal with a child resistant lid. 

Access, effluent filter, pump and 

float attachments. 

Provide access via riser, with any handle, attachment or union or disconnect 

within 15 cm of the top of the riser. 

Note: For treatment plants in enclosures, specify an enclosure which is safe and protects health during the life 

of the system. 

Table II- 34. Tank installation  

Tank bedding and backfilling 

o Follow the tank manufacturerõs standards, including maximum depth of 

burial.  

o Ensure any bedding layer below the tank is compacted before installing 

the tank. 

Tank inlet and outlet piping Support pipes so they do not settle. 

Access 
Extend access risers to finished grade; slope the ground away from the riser 

lid; insulate the riser in cold climates 

Watertight testing 

o Test all tanks using water, to verify a rate of leakage less than 0.1% of 

volume per day. Alternately use vacuum testing.  

o Test the tank, penetrations and the lid seal. 

Infiltration Seal all penetrations through the walls of tanks and risers. 

Risk of tank floating 

For tanks installed with the tank base below the seasonal high water table, 

specify anti-floatation collars or other weights, or provide foundation 

drainage, or both. 

Tank venting 

o Vent all tanks, either via the building sewer or separately 

o Use vent pipes with a minimum inside cross section area equal to that of 

the tank inlet pipe, or a minimum of 7800 mm2, whichever is greater. 

o For treatment plants, follow manufacturer standards for venting. 

o Ensure venting does not create an odour nuisance or explosion hazard. 

o Protect vents from animal or insect access using corrosion resistant 

screens. 

o Provide access to vent screens and outlets for maintenance  
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II- 6.5 Dispersal systems, general 

II- 6.5.1 SIZING 

Calculate sizing following Section II- 5.5 and Section II- 5.6 plus any system specific considerations. 

II- 6.5.2 SPECIFICATION AND INSTALLATION 

II- 6.5.2.1 Aggregate and other materials  

Table II- 35. Aggregate, separation and cover soil layer  

Coarse aggregate, specify and 

install: 

o Aggregate that will not biodegrade or break down over time, concrete 

rubble is not an acceptable aggregate 

o Aggregate that will not shrink or swell 

o If using stone or glass aggregate, specify a hardness >3 on the Standard 

Measurement of Hardness (MOHõs) scale of hardness. 

o Aggregate with less than 1% by weight passing the #200 (75Öm) sieve, 

and without silt or clay coating (normally, washed and screened) 

Separation layer (between 

aggregate and cover soil) 

options 

o Lightweight non-woven geotextile 

o Untreated building paper 

o Graded aggregate and sand filter layers 

Cover soil o For trench or Seepage Bed systems use permeable native soil or Loamy 

Sand, Loamy Fine Sand or Sandy Loam. 

o For at-grade beds, sand mounds and sand lined trenches or beds use 

Loamy Sand, Loamy Fine Sand or Sandy Loam 

o Crown and grade the cover soil to shed water 

o Provide a soil depth of 10 cm to 30 cm, after settling (15 to 40 cm before 

settling) 

o If providing soil cover deeper than 30 cm, use Clean Coarse Sand or 

Mound Sand to add depth prior to placing the cover soil.  

o See Volume III Section III- 6.5.2.1.(d) for depth of cover guidance. 

Blinding layer  o See the glossary, Section I- 1.1. 

o Use sand that meets Clean Coarse Sand or Mound Sand standards of 

Table II- 25 (page II-37) 

Permeable fill for toe blankets 

or between raised trenches 

o Use fill that is as permeable as, or more permeable than, the adjacent 

native soil.  

o See Volume III, Section III- 6.8.4 for information on toe blankets. 

Notes:  

¶ The table above applies for trenches, beds, at-grade beds and sand mound and sand lined trenches and 

bed systems.  

¶ For aggregate sizing and depths; see individual sections of this Volume (trench, bed etc.). 

¶ See Volume III for guidance on trench maximum cover depth. 
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II- 6.5.2.2 Site, Soil and Ecosystem Considerations  

Do not construct systems when the soil moisture content is high enough that the construction will damage 

soil structure or consistence. Do not construct a system on or in cohesive soils with water content above the 

plastic limit. Before construction, assess the soil moisture at the soil surface, or at the infiltrative surface level, 

and also at 200 mm below the infiltrative surface. 

During and after installation, protect the soils in the dispersal area and in the receiving area from damage to 

soil structure and consistence. Provide physical barriers that will protect the dispersal and receiving areas from 

vehicle traffic. 

II- 6.5.2.3 Gravelless infiltration systems 

Table II- 36. Gravelless systems 

The effective width for 

calculating area of infiltrative 

surface (AIS) is defined as: 

o For pipe systems, use the outside dimensions of pipe or pipe bundles. 

o For geocomposite systems, use the outside dimensions of the bundles. 

o For infiltration chambers, use the outside dimension of base of the 

chamber. 

General specifications o Use systems with a load bearing capacity of at least AASHTO H-10. 

o Install the system following manufacturerõs instructions, where these are 

consistent with this Manual. 

Void ratio or side wall open 

area 

Use only systems with a void ratio, or a side wall open area, equal to at least 

35% of the bottom infiltrative area (maintained for the life of the system). 

Separation layer Avoid using a geotextile, or other separation layer, unless recommended by 

the manufacturer. 

Backfill o Follow manufacturer recommendations. 

o Use soil that is as permeable, or more permeable than, the native soil.  

o Use soil that complies with Table II- 35 (page II-46) 

o See Volume III Section III- 6.5.2.1.(d) for depth of cover guidance. 

Observation ports Install one observation port on each lateral, following manufacturer 

recommendations for installation. 

Blinding layer o Use a blinding layer for Loam and finer soils with pressure distribution. 

o Use a blinding layer where the soil is prone to crust capping (sealing). 

o Specify a blinding layer that complies with Table II- 35 (page II-46) 

Note: Gravelless systems may be used in place of coarse aggregate for trench systems, Seepage Beds, sand 

mounds and sand lined trenches and beds. 

II- 6.5.2.4 Observation ports  

See Volume III for guidance on observation ports. 

II- 6.5.2.5 Venting  

Dispersal system chambers, gravity distribution piping and distribution boxes (D ð Boxes or drop boxes) can 

be vented. 

If using vents, ensure vents extend at least 30 cm above grade (or higher if average snow depth will be 

greater than 30 cm). Specify a vent opening that faces downward and has a stainless steel insect screen. 

Vents may be plugged in winter in extreme cold climate conditions. 
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II- 6.6 Trench infiltration systems 

II- 6.6.1 DESCRIPTION 

See Volume III for description of trench infiltration systems. 

II- 6.6.2 SIZING 

¶ Size trench systems so that the horizontal basal area only (not including the sidewall area) is at least 

equal to the Area of Infiltrative surface (AIS) (AIS = DDF ö HLR) 

¶ Trench infiltrative bottom area needed = AIS 

¶ Total length of trenches = AIS ö the trench width 

II- 6.6.3 SPECIFICATION AND INSTALLATION 

Table II- 37. Trench dispersal systems, general 

Trench width o 30 cm to 90 cm (12 to 36 in.) 

o On slopes greater than 15%, use specify a trench width of 30 to 60 cm. 

Lateral length, gravity 

distribution 

Limit laterals to 15 m (50 ft.) or less 

Level and alignment o Install trenches on level or sloping in the direction of flow at no greater 

than 5 cm in 30 m (0.2%). 

o Install along the contour of the land 

Trench spacing (measured 

horizontally) 

o Space trenches a minimum 1.8 m from centre line to centre line (c/c). 

o On slopes greater than 15%, space trenches at least 3 m c/c. 

o Provide at least 0.9m between adjacent trench edges. 

Trench base o Scarify the trench base. 

o Scarify any smeared sidewalls. 

o Do not over excavate and backfill (except for a blinding layer). 

o Do not compact the soil. 

Blinding layer  o Use a blinding layer if the soil has large pores or cracks. 

o Comply with specifications of Table II- 35 (page II-46) 

Aggregate (if used) o Use aggregate in the size range of 12 mm ð 63 mm (ı"ð 2 ı");  

o Comply with specifications of Table II- 35 (page II-46). 

Aggregate depth Install aggregate to at least 15 cm (6 in.) depth below the distribution pipe 

and at least 5 cm (2 in.) above the pipe. 

Cover soil o Install to at least 15 cm depth 

o Comply with specifications of Table II- 35 for trench systems 

o See Table II- 35 (page II-46) for cover depth 

Observation ports 
o Install at least two infiltrative surface observation ports per drainfield. 

o Use 100 mm (4") or larger diameter pipe. 

o Place observation ports 10 ð 15 cm from the distribution pipe, and near 

the midpoint of the lateral. 
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II- 6.7 Seepage Bed systems 

II- 6.7.1 DESCRIPTION 

Seepage Beds are similar to trench systems, but are more than 90 cm in width. 

II- 6.7.2 SIZING 

Follow trench system sizing standards, Section II- 6.6.2.  

II- 6.7.3 SPECIFICATION AND INSTALLATION 

Table II- 38. Seepage Bed dispersal systems 

General o Limit the bed width to a maximum of 3.0 m (10 ft.) 

o Avoid slopes steeper than 15% 

Level o Install the bed level from side to side Ò 1.25 cm, and 

o Level or sloping in the direction of flow at no greater than 5 cm in 30 m 

(0.2%). 

Bed spacing o Provide at least 2.0 m between edges of adjacent beds 

o For above grade beds, provide at least 1.8 m between edges of cover 

soil. 

Distribution laterals, spacing to 

edge of bed 

Minimum distance from pipe to outer edge of bed: 30 cm (12 in.) 

Observation ports Provide at least 2 observation ports using 100 mm (4") or larger diameter 

pipe, located 10 - 15 cm from the outermost lateral pipes. 

Cover soil o Install to at least 15 cm depth 

o Comply with specifications of Table II- 35 (page II-46) for Seepage Beds 

See Table II- 35 (page II-46) for cover depth 

Other specifications Follow Trench systems standards. Section II- 6.6.3 
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II- 6.8 Shallow, at grade and raised systems 

II- 6.8.1 DESCRIPTION 

Trenches or Seepage Beds may be installed at a shallow depth below surface (with cover over and fill around) 

or at grade and may be installed above grade if using a uniform distribution method. 

If the thickness of sand media fill is 30 cm or more depth, follow sand mound standards.  

Standards of this section do not apply to òat-grade bedsó (Section II- 6.13) and òAlberta At Grade systemsó 

(Section II- 6.14) which are specific techniques in which a system is installed directly on native grade. 

II- 6.8.2 SIZING 

¶ Determine the minimum bed length based on minimum system contour length following Table II- 26 

(page II-38) 

¶ When using LLR table values calculate the length as = DDF ö LLR. Use LLR values for the native soil, 

not the sand. Adjust the contour length for a concave contour if applicable. 

¶ Use the HLR for native soil or the sand media (whichever is lower) to size the system. (AIS = DDF ö HLR) 

¶ For at grade or raised systems the effective area of infiltrative surface area (AIS) is the area directly below 

the trench aggregate (i.e. there is no allowance for lateral spreading of effluent in the sand media). 

II- 6.8.3 SPECIFICATION AND INSTALLATION 

Table II- 39. Shallow, at grade, raised trench and Seepage Bed systems 

Cover soil  Refer to Table II- 52 (page II-64). Cover soil placed between trenches may be 

placed over Clean Coarse Sand or other fill material of similarly permeability. 

Cover soil width Extend a minimum of 60 cm horizontally beyond the sides of the infiltrative 

surface and at maximum 2h: 1v slope. 

Infiltrative surface level for at or 

above grade trenches or beds 

o Level to Ò 1.25 cm (Ò 0.5 in.) 

o Not necessary for SDD 

Fill media below infiltrative 

surface 

Use media meeting standards of Table II- 25 for Clean Coarse Sand or 

Mound Sand.  

Fill installed between cells and 

toe blanket fill 

o Comply with specifications of Table II- 35 (page II-46) for permeable fill 

o See Volume III Section III- 6.8.4 for guidance on toe blankets 

Surface water diversion o Prevent run-on from upslope (swale or other method).  

o Cover soil is to slope away from cell. 

Other specifications Follow Trench and bed systems standards. Sections II- 6.6.3 & II- 6.7.3 

II- 6.8.4 TOE BLANKETS 

See Volume III Section III- 6.8.4 for guidance on toe blankets 



Sewerage System Standard Practice Manual Version 3                 Volume II 

Page II-51 

 

II- 6.9 Gravity distribution  

II- 6.9.1 DESCRIPTION 

In gravity distribution systems effluent is distributed in non-pressurized pipe laterals or allowed to discharge 

directly into a chamber or other gravelless system. 

II- 6.9.2 SIZING 

II- 6.9.3 SPECIFICATION AND INSTALLATION 

Table II- 40. Gravity system piping  

Lateral pipe size and 

termination 

o Minimum 75 mm (3Ż) nominal diameter 

o Capped at end, or with cleanout or looped to adjacent lateral if level 

Use perforated pipe that: o Has perforations of minimum 12.5 mm (1/2Ż), maximum 25 mm (1Ż) 

diameter and minimum 125 mm (5Ż), maximum 250 mm (10Ż) separation 

between perforations. 

o Has two rows of perforations, facing at 4 and 8 Oõclock (60 degree 

separation) 

Or use pipe that meets CSAB182.1-M92 or CGSB 41-GP-31 

Lateral pipe slope Install pipe level, or with a positive slope in the direction of flow not 

exceeding 5 cm in 30 m (0.2%).  

Lateral pipes from flow splitter 

to dispersal trench or bed 

Use solid walled pipe installed with a minimum 1% slope 

Gravelless systems Follow the manufacturerõs recommendations for pipe specification and 

installation. 

Seepage Bed below CTDS For a seepage bed below a Combined Treatment and Dispersal System, 

there is no requirement for additional pipes. 

Table II- 41. Trickling gravity systems  

To split the flow, specify either: o Distribution Box with flow adjusting devices (e.g. speed levellers), or 

o Tipping Distribution Box, or 

o Splitter tee(s) 

Installation of flow splitters o Install Distribution Box or splitter tee level on a compacted soil or gravel 

base. 

o Use Distribution Boxes that are watertight and resistant to corrosion. 

o Provide access for maintenance using a riser or valve box extended to 

finished grade. 

Lateral length variation Specify gravity distribution laterals of approximately equal length (Ò 10%). 

Setup of flow splitters When commissioning the system, adjust the flow splitters to provide even 

division of flow. 
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Table II- 42. Dosed Gravity systems 

To split the flow, specify either: o Dose to a distribution box (D ð Box) (see restrictions in Table II- 5 (page 

II-14)), or 

o Dose to a Splitter tee (see restrictions in Table II- 5), or 

o Pressure manifold, or 

o Dose to Sequential trenches 

Reduction of flow velocity for 

dosing flows 

Provide a system to reduce the effluent flow velocity entering D ð Boxes or 

drop boxes, to prevent short circuiting. 

Installation of flow splitters Provide maintenance access to all flow splitters, including pressure manifold 

orifices. 

Lateral length variation Specify gravity distribution laterals of approximately equal length (Ò 10%), 

except for pressure manifold systems. 

Setup of flow splitters When commissioning the system, adjust the flow splitters to provide even 

division of the flow. 

Dosing method Specify a pump or other device, with control and tank sizing complying with 

Section II- 6.12 

Dose frequency Specify at least one dose per day, based on DDF. 

Dose volume Plan for each dose to fill at least 67% of the draining volume of the dispersal 

and distribution piping 

Pipe As for trickling gravity systems 
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II- 6.10 Pressure distribution  

II- 6.10.1 DESCRIPTION 

In pressure distribution systems effluent is distributed in pressurized pipe laterals. 

II- 6.10.2 SIZING 

Undertake and document full hydraulic calculations for the system. 

II- 6.10.3 SPECIFICATION AND INSTALLATION 

Table II- 43. Pressure distribution systems  

Variation in Orifice discharge  Plan and adjust the system for a maximum variation of 15% across the 

network, and a maximum of 10% along any single lateral. 

Residual pressure (squirt) Plan and adjust for a minimum 60 cm (24Ż) of residual pressure, when using 

4.8 mm (3/16") and larger orifices. Plan for a minimum residual pressure of 

150 cm (60ó) if using orifices smaller than 4.8 mm. 

Dosing frequency Plan and adjust to provide a dosing frequency (doses per day) that complies 

with Section II- 5.2.2 

Distribution uniformity Meet minimum standards for uniform distribution, per Section II- 5.2.1 

Infiltrative surface per orifice Specify a maximum of 0.56 m2 (6 ft2) of infiltration surface area per orifice 

Orifice size Use a minimum orifice diameter of 3.2 mm (1/8Ż) 

Orifice shields Provide for orifice shields on all orifices, except for upward-facing orifices 

inside of infiltration chambers or inside other gravelless systems that act as 

orifice shields. 

Lateral pipes o Install laterals level, or with a positive slope in the direction of flow not 

exceeding 5 cm in 30 m. 

o For laterals that drain back into the manifold, and have all orifices facing 

up, the laterals may slope toward the manifold at a grade of 2% or less. 

o Provide access for testing and maintenance using cleanouts constructed 

with 45 degree elbows or sweeps. 

Sloping sites Specify layout to avoid drain down to lower laterals 
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II- 6.11 Subsurface Drip Dispersal 

II- 6.11.1 DESCRIPTION 

Subsurface Drip Dispersal (SDD) systems use timed dosing of filtered effluent to pressurized small diameter 

tubing laterals with drip emitters (dripline). 

II- 6.11.2 SIZING 

¶ Select HLR following the standards of Section II- 5.5.2.1 

¶ Determine the minimum area of infiltrative surface (AIS) for the dispersal bed (AIS = DDF ö HLR) 

¶ Determine the minimum dripline length, based on 0.6 m effective width for the dripline,  

¶ Dripline length (m) = AIS (m2) ö 0.6 m 

¶ Determine the minimum number of emitters, based on 0.6 m emitter spacing (= dripline length (m) ö 0.6 

m)  

¶ Adjust the line and emitter spacing, where appropriate, but do not reduce the AIS 

¶ Line spacing may only be decreased to less than 0.6m if additional line is used (i.e. do not reduce 

the AIS). 

Undertake and document full hydraulic calculations for the system, including all phases of operation 

(pressurizing, dosing, flushing and (if used) drain back). See Volume III for guidelines 

II- 6.11.3 SPECIFICATION AND INSTALLATION 

Table II- 44. Subsurface drip dispersal  

Type 1 emitters o For Type 1 effluent, increase the number of emitters to 4 times the 

minimum number calculated. 

o Specify a maximum emitter flow rate of 2.5 L/hour (0.66 USgal/hour) 

Raised systems o For dispersal systems raised above grade, follow either (1) the sand 

mound standards in Section II- 6.15, or (2) the raised system standards in 

Section II- 6.8. 

o The dripline òbedó does not need to be level 

Fill sand for raised systems For SDD to raised systems specify fill sand to either: 

o Meet Table II- 25 (page II-37), or 

o Meet manufacturer recommendations. 

If using manufacturer recommended fill sand, use the manufacturer 

recommended HLR for that sand, see Section II- 5.5.2.1. 

Dripline and emitters Use driplines specifically designed for wastewater use, with a purple stripe or 

purple colour, and designed to prevent root intrusion. 

Dripline installation depth or 

cover 

Install driplines for a finished cover thickness of 15 to 30 cm over the 

driplines. 

Dripline minimum pressure at 

flush manifold 

To meet manufacturer specifications during dosing, and, for continuous flush 

systems, during flushing. 

Air valves in the dispersal 

system 

Specify and install according to manufacturer recommendations. 
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Table II- 45. Subsurface drip dispersal, filtration, dosing and flushing  

Fine filter o Use a maximum aperture size recommended by the manufacturer. 

o For screen filters, use a maximum pressure differential of 2 psi (14 kPa) at 

peak flow. 

o For disc filters, use a maximum pressure differential of 7 psi (50 kPa) at 

peak flow. 

o If a filter requires manual cleaning, then specify a filter that is large 

enough to allow for at least 12 months between cleaning. 

Dosing o Specify timed dosing or micro-dosing following Section II- 5.2.2 

o See Section II- 6.12for dosing systems. 

o See Volume III Section III- 5.2.2.3 for dosing frequency tables. 

Distribution uniformity Meet minimum standards for uniform distribution, per Section II- 5.2.1 

Flushing Provide for automatic intermittent flushing or continuous flushing. 

Dripline minimum flushing 

velocity 

o 0.15 m/sec (0.5 ft./sec) for dripline with antimicrobial lining 

o 0.6 m/sec (2 ft./sec) for other dripline 

o Is to be maintained for all lines during flushing for all systems 

System flush return o Ensure flush return will not cause scouring or disturbance in the tank if 

returned to a septic tank. 

o For continuous flush systems that return the flushed water to a septic 

tank or treatment plant, increase the tank or plant capacity to 

accommodate the additional flow into the tank. 

o Any flow adjustment is to be contamination resistant and readily cleaned 

(a standard ball valve is not suitable). 

Intermittent flushing o Use a contamination resistant control valve 

o For Type 1 systems, flush at least once per day at DDF. 

Notes: Follow manufacturer recommendations only where consistent with SPM standards. 
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II- 6.12 Dosing systems 

II- 6.12.1 DESCRIPTION 

Dosing systems provide doses of effluent to gravity or pressure distribution systems or subsurface drip 

dispersal systems using pumps or other devices. 

II- 6.12.2 SIZING 

For dosing of distribution laterals, use a pump, siphon, floating outlet device or any other method that 

adequately pressurizes or doses the system.  

II- 6.12.3 SPECIFICATION AND INSTALLATION 

Specify tanks and access provisions according to Section II- 6.3.2standards. 

Table II- 46. Pump chambers (tanks) 

Pump disconnect o Install a pump disconnect fitting so that the maintenance provider can 

remove the pump. 

o Install a rope (>1 cm diameter), cable or chain to remove the pump. 

Float switch or level sensor To attach the float switch or level sensor, install a bracket, float tree, or other 

independent support.  

Access Install the fittings, rope, and bracket (above) so that that a maintenance 

provider can reach them within 15 cm of the top of the riser. 

Pump and float wiring 

connections 

o Connect all wiring according to the BC Electrical Code. 

o Seal all openings where cables enter the riser. 

o Provide an adequate length of cable to allow removing the float switches 

and pump without disconnecting the wiring. 

Alarm o Install a system to trigger an alarm when the fluid level reaches a 

specified height. 

o Use and alarm that is visible (usually a flashing light) and audible over a 

distance of at least 30 metres. 

o Connect the alarm to a different electrical circuit from the pump. 

Timed dose systems, override 

(lag) event 

o Specify the override event so that dosing does not exceed DDF unless the 

override event is triggered with or after the alarm 

o Specify as a timed dose event (not as demand dosing)  

Timed dose systems, 

equalization volume 

Install the dosing pump controls so that the equalization volume is at least 

67% of the Daily Design Flow, for DDF less than 9100 L/day. 

Alarm reserve For demand dosing and timed dosing, plan for the tank holding volume, 

above the high level alarm, to be at least 50% of the Daily Design Flow 

volume. 

Note: The alarm reserve volume may include the surcharge volume in treatment tanks, if the tanks are suitably 

vented. The òalarm reserveó is the holding volume of the tank, or connected tanks, that is above the high level 

alarm and is below the point at which the sewage would back up to the building sewer, or overflow. 
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Table II- 47. Siphons and floating outlet devices  

Cycle counter Use a float switch, or other method, to count the number of cycles (and to 

help detect trickling failure). 

Overflow and alarm reserve 

(above alarm) 

If an overflow is specified to the discharge line, then the alarm reserve may 

be set at 25% of DDF. Otherwise, set the alarm reserve for at least 50% of 

DDF.  

Alarm* o Specify an alarm triggered by a level sensor or float switch 

o Alarm is to be audible (to 30 m) and visible 

o Alarm to be on prior to overflow 

Installation Follow manufacturer recommendations. 

Notes: 

¶ *For residences without a reliable power supply, the dosing system can be installed without an alarm, if 

using a gravity collection system, and provided that the owner is informed of the risk of backup and is 

prepared to respond appropriately. 

¶ The alarm reserve volume may include the surcharge volume in treatment tanks, if the tanks are suitably 

vented. The òalarm reserveó is the holding volume of the tank, or connected tanks, that is above the high 

level alarm and is below the point at which the sewage would back up to the building sewer, or overflow. 
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II- 6.13 At-grade bed s 

II- 6.13.1 DESCRIPTION 

An at-grade bed is an aggregate bed placed on prepared topsoil of a site, into which effluent is distributed by 

pressure.  

II- 6.13.2 SIZING 

¶ Determine the minimum system contour length (Length = DDF ö LLR). Adjust the length if the bed is to 

be installed on a concave contour. Select a bed length that exceeds this minimum length and fits the site. 

¶ Determine minimum required area of infiltrative surface (AIS) for the bed (AIS = DDF ö HLR) 

¶ Calculate the minimum effective bed width needed, (AIS ö selected length), adjust the bed length to 

keep the bed width 3 m or less 

¶ For a low slope or flat site (Ó2% slope), the minimum total bed width needed is = effective bed width 

¶ For a sloping site, the minimum total bed width = effective width + 60 cm 

¶ Calculate the overall minimum system width = bed width + 3m 

¶ Calculate the overall minimum system contour length = bed length + 3 m 
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II- 6.13.3 SPECIFICATION AND INSTALLATION 

Table II- 48. At-grade bed s 

Effective bed width Not to exceed 3.0 m (10 ft.) 

Bed spacing  Install only one long bed.  

Distribution o Pressure distribution only  

o Specify at least one orifice per 60 cm (24 in.) of a lateral. 

Distribution laterals, flat site o With one lateral, locate at bed centerline 

o If there is more than one lateral, space evenly in bed 

o Lateral spacing 60 cm (24 in.) maximum 

o Minimum spacing 30 cm (12 in.) from lateral to bed edges 

Distribution laterals, sloping 

site 

o Lateral or first lateral placed at 60 cm (24 in.) from upper edge of bed 

o Lateral spacing 60 cm (24 in.) maximum 

o Do not place lateral pipes in the down slope half of bed effective width 

Aggregate o Pea gravel (3ð12 mm, ǖ ð ı" stone), washed and with <1% by weight 

passing the #200 (75Öm) sieve and meeting the standards of Table II- 35 

(page II-46) 

o Alternatively, use aggregate meeting the standards of Table II- 35 (page 

II-46) 

Aggregate depth Provide at least the following depths of aggregate: 

o 15 cm (6 in.) (at bed edges) 

o 23 cm (9 in.) below the lateral pipes 

o 5 cm (2 in.) above the lateral pipes 

Aggregate installation Follow installation procedure for sand mound media, but do not scarify 

aggregate into soil. If blinding layer is used, this can be scarified into soil. 

Cover soil o Install cover soil to a depth of 15 to 30 cm, soil to meet standards of 

Table II- 35 (page II-46) for at-grade beds. 

o Around the perimeter of the pea gravel bed, install cover soil extending 

horizontally at least 150 cm (60 in.) from the edge of the bed. 

o Install and grade side slopes according to sand mound standards 

Observation ports o Minimum two along the downslope edge of the bed (10 ð 15 cm from 

the distribution pipe).  

o For flat sites, install at opposite edges of the bed at same spacing.  

Note: This technique does not apply for gravelless systems or CTDS. 
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II- 6.14 Alberta At Grade system (AAG) 

II- 6.14.1 DESCRIPTION 

An òAlberta At Grade systemó is a gravel-less chamber system placed on and undisturbed native topsoil L-F-H 

horizon, into which Type 2 or Type 3 effluent is distributed by pressure. Note that Alberta At Grade systems 

are restricted to certain sites and soil type, see Table II- 6 (page II-16). 

II- 6.14.2 SIZING 

¶ Determine the minimum system contour length (Length = DDF ö LLR). Adjust the length if the bed is to 

be installed on a concave contour. Select a bed length that exceeds this minimum length and fits the site. 

¶ Determine the minimum required area of infiltrative surface (AIS) for the chambers only, using: 

AIS = DDF (L/day) ö 35 (L/day/m2) 

¶ Select a soil HLR for the native soil that underlies the L-F-H (organic) soil horizon. 

¶ Determine minimum required basal area (effective native soil AIS) for the entire Alberta At Grade system 

using this soil HLR, (AIS = DDF ö HLR) 

¶ Calculate the distance that the cover material needs to extend downslope, to provide the full 

effective basal AIS calculated in the step above. 

¶ For slopes of 1% or less, consider cover material in all directions from the chambers as part of the 

effective basal (native soil) AIS. 

II- 6.14.3 SPECIFICATION AND INSTALLATION 

Table II- 49. Alberta At Grade systems 

Effluent type Type 2 or type 3 only 

Maximum allowable HLR to 

base of chambers 

35 L/day/m2 

Infiltrative surface  This system is only to be used where surface has at least 5 cm thick L-F-H 

horizon (or equivalent loose organic material layer) prior to installation. 

Chamber bed width Not to exceed 3.0 m 

 

Chamber level o Install chambers with the long axis level to within 2%, end to end, and in 

any 3 m long segment. 

o Also, install chambers level within 10 cm for any 60 cm long segment. 

Bed spacing  Install only one long bed.  

Distribution o Distribute by pressure with enough orifices to provide a maximum 

infiltration area inside the chamber of 0.56 m2 (6 ft2) per orifice 

o Provide at least one orifice per 60 cm linear of chamber. 

Dosing Use timed dosing or micro-dosing, according to Table II- 43 (page II-53). 

Observation ports Provide two infiltrative surface observation ports per chamber lateral. 
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Table II- 50. Alberta At Grade systems, cover and installation  

Cover material o Wood chips (not cedar) 

o A mixture of wood chips with up to 50% Loamy Sand or Loamy Fine Sand 

soil 

o May add up to 15 cm cover soil over wood chips and seed the cover soil. 

Cover material dimensions Cover the system to the following minimum dimensions: 

o 30 cm minimum height above chamber, maintained after settling 

o A minimum of 60 cm measured horizontally from the edge of the 

chamber to the edge of the cover chips. 

o Cover the entire native soil infiltration surface and side slopes 

o Finish side slopes at a maximum slope of 3h:1v, or up to 2h:1v with 

erosion control matting. 

Protection during installation o Do not disturb the L-F-H horizon in the chamber bed or basal area prior 

to or during installation 

o Avoid machine travel on the bed, basal or receiving areas 

Traffic protection Protect the bed and receiving area from heavy machinery at all times. 

Note: This technique is only to be used with gravelless chambers, see Table II- 36 (II-47). 
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II- 6.15 Sand mounds and sand lined trenches and beds  

II- 6.15.1 DESCRIPTION 

This section applies to sand-based systems where effluent is dispersed to a bed on the sand using either 

pressure distribution or subsurface drip dispersal with timed dosing (not gravity distribution or CTDS).  

Note that Type 1 sand lined beds and Type 1 bottomless sand filters (above grade sand lined beds) are 

restricted to certain soil types; see Table II- 6 (page II-16. 

II- 6.15.2 SIZING 

¶ Select the bed length based on the minimum required system contour length following Table II- 26 

(page II-38). 

¶ If using the LLR table, then the minimum bed length = DDF ö LLR. Use LLR values for the native soil, 

not the sand. Adjust the length for concave ground surface, if necessary. 

¶ Calculate the minimum required area of infiltrative surface (AIS) for the bed using AIS = DDF ö the sand 

media HLR. Select the sand media HLR following II- 5.5.3. 

¶ Select a bed length that matches the site and exceeds the minimum required. 

¶ Calculate the minimum required bed width (AIS ö selected system contour length). 

¶ Select the minimum required sand depth from Table II- 17 (page II-28). 

¶ Select the basal HLR for the native soil following Section II- 5.5.3. 

¶ Calculate the minimum required basal area (native soil area of infiltrative surface) (AIS) for the base of 

the sand mound (AIS = DDF ö basal HLR).  

¶ Check that the effective basal area is larger than the minimum required basal area. Adjust the layout as 

needed to meet requirements. 

II- 6.15.2.1 Basal area 

Calculate the effective basal (native soil area of infiltrative surface) AIS as follows: 

¶ For a sand mound on a sloping site: 

¶ The effective basal area is the area directly below the dispersal bed, plus the area directly downslope 

from the dispersal bed. 

¶ For a sand mound on a low slope (Ó2% slope) or a flat site or for sand lined trenches and beds: 

¶ The effective basal area is the area directly below the dispersal bed, plus the area around the 

perimeter of the dispersal bed within a 3h:1v slope.  

¶ The base of the sand mound is considered part of the effective infiltration area only where the depth of 

sand exceeds 15 cm, plus cover soil (total minimum depth 25 cm). 

¶ Adjust the basal AIS in proportion to the surface area covered by obstructions. 
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II- 6.15.3 SPECIFICATION AND INSTALLATION 

Table II- 51. Sand Mounds and sand lined trenches  or beds 

Maximum dispersal bed width o 3.0 m (10 ft.) for a sand mound or sand lined bed 

o 90 cm (36 in.) for a sand lined trench 

Bed level o Bed level to Ò 1.25 cm (Ò 0.5 in.) 

o Not necessary for subsurface drip dispersal 

Spacing, minimum o For trenches, follow the trench spacing standards in Table II- 37 (page II-

48) 

o For sand lined beds, follow the seepage bed standards in Table II- 38 

(page II-49) 

o For sand mounds, provide 2 m spacing between the edges of the cover 

soil 

o Except provide 6 m spacing between the edges of cover soil for mounds 

on Clay Loam and Clay textured soils 

Aggregate for bed (note that 

gravelless systems may also be 

used) 

o Use drain rock or pea gravel. 

o For drain rock, use a nominal gravel size of 19 mm (3/4ó) and meeting 

the standards of Table II- 35 (page II-46) 

o For pea gravel, use a size range of 3 to 12 mm (ǖ ð ı"), washed and with 

<1% by weight passing the #200 (75Öm) sieve, and meeting the 

standards of Table II- 35 (page II-46) 

Aggregate depth (pressure 

distribution system) 

Install aggregate to the following minimum depths: 

o For pea gravel, provide min. 10 cm (4 in.) under the distribution piping 

and 2.5 cm (1 in.) over the piping. 

o For drain rock, provide min. 15 cm (6 in.) under the distribution piping 

and 5 cm (2 in.) over the piping. 

Sand media Specify and supply sand meeting Table II- 25 (page II-37) 

Permeable fill media for sand 

mound toe, toe blanket or 

mantle 

o Test the sand to confirm a minimum Kfs of 3000 mm/day or a perc rate 

faster than 3 min/inch after settling. 

o Install the sand following the same procedure as for Mound Sand 

o See Volume III for guidance on toe blankets and sand mantle sand 

mounds. 

Observation port, completed to 

aggregate bed infiltrative 

surface 

Minimum two ports, install at minimum 10 cm from the distribution pipe.  

Observation port, completed to 

the soil infiltrative surface 

o Minimum 2, located 1/6 of length of bed from ends of bed, on downslope 

side of bed (or on opposing sides for flat site), and halfway between the 

bed and the toe of the mound.  

o Place observation ports at least 30 cm from the nearest orifice. 



Sewerage System Standard Practice Manual Version 3                 Volume II 

Page II-64 

 

Table II- 52. Sand mounds and sand lined trenches or beds, cover  

Separation and cover soil Supply cover soil meeting standards of Table II- 35 (page II-46) (Sandy Loam 

or Loamy Sand). 

Cover depth o Install a minimum 15 cm (6 in.) soil cover over the aggregate bed. 

o Limit the thickness of cover to a maximum of 45 cm (18 in.). 

o For any cover thicker than 15 cm (6 in.), make up the additional depth 

with sand media and top with cover soil. 

Cover slope over bed Install cover to provide at least 15 cm (6 in.) fall from the center of the bed 

to the outside edges. 

Edge of sand mound bed Provide at least 30 cm (12 in.) from the edge of the gravel bed to the 

finished surface of the sand mound. 

Maximum side slope Limit the side slopes to no steeper than 2h:1v 

Table II- 53. Bottomless sand filters  

Edge of liner unit above grade Extend the liner to at least 15 cm above grade and slope the ground away 

from the sand filter. 

Liner  o Seal the sand filter walls with an impermeable liner of minimum thickness 

0.76 mm (0.030Ż or 30 mil), fabricated from PVC, HDPE or EPDM, with 

seams sealed or welded. 

o Seal all penetrations using a waterproof boot. 

o Extend the bottom of the liner at least 15 cm (6 in.) into the native soil. 

Separation to trees/shrubs Provide a minimum 3 m separation to the nearest tree or shrub or use a root 

barrier fabric. 

Table II- 54. Sand mounds and sand lined trenches and beds, dosing and distribution  

Type of distribution o Use only pressure distribution or subsurface drip dispersal (SDD) 

o Follow pressure distribution or SDD standards, Section II- 6.10 or II- 6.11 

Orifice spacing Provide enough orifices for at least one orifice for every 0.56 m2 (6 ft2) of 

infiltration bed area. 

Orifice or drip emitter 

separation 

Install orifices or emitters at least 30 cm (12 in.) from the outside end of the 

infiltration bed. 

Type of dosing Use demand or timed dosing only if sand hydraulic loading rate is less than 

or equal to the Type 1 HLR in Table II- 24 (page II-37). Otherwise, use micro-

dosing. 

Demand dosing Limited to: 

o Type 1 HLR 

o Soils which are not identified in Table II- 7 (page II-17) as needing timed 

or micro-dosing 

Micro-dosing If using micro-dosing, then follow Section II- 5.2.2.3. Base the dosing 

frequency on the depth of sand. 
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Table II- 55. Sand mounds and sand lined trenches and beds, installation  

Moisture content and soil 

damage 

o Check the soil moisture content following Section II- 6.5.2.2 

o Do not use wheeled machinery on the soil surface or sand surface. 

Clearing land (sand mounds) o Cut the vegetation close to the ground. 

o Remove heavy sod. 

o Remove any deep organic litter layer to expose the underlying mineral 

soil. 

o Do not remove large stumps or boulders. 

Scarification o Scarify the soil surface over the entire area where sand fill will be placed. 

o Scarify to a minimum 15 cm depth, sand may be gently mixed into the 

native soil. 

o Do not move machinery over the scarified area until at least 20 cm (8 in.) 

of sand has been placed and keep a minimum of 15 cm (6 in.) below the 

tracks at all times.  

o Used only tracked machinery with a maximum 7 psi (50 kPa) ground 

pressure.  

Installing sand, (including 

mantle or toe blanket) 

installation 

o Settle the sand. 

o Do not compact the sand. 

o Keep sand and aggregate clean before and during placement 
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II- 6.16 Combined Treatment and Dispersal Systems (CTDS) 

Combined Treatment and Dispersal Systems (CTDS) are systems that provide treatment to Type 2 or 3 

standards using media or through other processes in the same cell or unit that disperses effluent to the native 

soil. These systems discharge effluent at their base (or around an up-flow treatment unit) to native soil, or to 

sand above native soil.  

In some cases, a sand layer is used as part of the treatment system.  

As with other systems, a sand layer may be used to increase vertical separation where this is allowed by the 

standards. 

For proprietary CTDS systems, follow the manufacturerõs guidelines when sizing and specifying the treatment 

system. See Volume III, Section III- 4.2 for guidance on treatment system selection.  

Where the treatment system is installed in an enclosure, ensure the enclosure meets the standards of Section 

II- 6.4 

Follow the standards of this Manual when sizing and specifying dispersal to native soil or sand media fill plus 

native soil. As with all dispersal systems, the dispersal component of the CTDS system is to follow the standards 

of this manual. 

II- 6.16.1 POINT OF APPLICATION 

The òPoint of Applicationó is the location at which the treatment system meets the effluent quality standards 

of the SSR for the defined treatment method (Type 2 or Type 3). This is the same point at which monitoring is 

carried out. Vertical separation is measured from this point. 

This òpointó will typically be an elevation in the system and will typically be a horizontal plane at that elevation. 

The AP will specify this point of application, and draw an elevation schematic that shows the point of 

application and the vertical separation. 

For an example and diagram illustrating the Point of Application, see Volume III. 

II- 6.16.2 BASAL AREA AND DISPERSAL SIZING 

Select the basal (soil) HLR from Table II- 22 and Table II- 23 (page II-36), based on the treatment type (1, 2 or 

3) to be claimed at the Point of Application. 

Size the soil dispersal system following the standards of this Manual (Section II- 5.5), based on the level of 

treatment specified at the point of application. Use the standards in Section II- 5.6 to select the minimum 

required contour length for the dispersal system. 

If the CTDS Point of Application is defined as the interface to the native soil, and no coarse aggregate or 

gravelless bed is installed below the CTDS, then the effective basal area (native soil area of infiltrative surface) 

is the area directly below the CTDS.  

If a coarse aggregate or gravelless bed is installed below the CTDS then the native soil area of infiltrative 

surface and system contour length is determined as for Seepage Beds.  

When sizing the dispersal system: 

¶ Select the soil HLR and calculate the minimum required basal area (AIS) following the same procedure as 

for Seepage Beds (Section II- 6.7.2) or raised Seepage Beds (Section II- 6.8). 

¶ Bed spacing is to meet Seepage Bed standards. 
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¶ Select the infiltration surface width following the same procedure as for Seepage Beds (II- 6.7) or raised 

Seepage Beds (Section II- 6.8). Limit the effective width of the infiltration surface to 3.0 m or less. 

II- 6.16.2.1 Gravity distribution below CTDS  

For a CTDS which is placed on a coarse aggregate or gravelless bed (a Seepage Bed), gravity distribution to 

the bed (beyond the base of the CTDS) does not require perforated pipe in the bed. 

In all other respects, follow the Seepage Bed standards in Section II- 6.7. The maximum bed or òtrenchó length 

is 15 m as for Seepage Bed or trench gravity laterals, in this case measured from the centerline of the CTDS 

unit along the bed. 

II- 6.16.3 CTDS CONSTRUCTED WITH SAND MEDIA FILL BELOW THE POINT OF APPLICATION 

II- 6.16.3.1 Basal area 

II- 6.16.3.1.(a) With 30 cm sand layer thickness or greater below the Point of Application and uniform 

distribution  

For a CTDS which results in uniform distribution at the Point of Application (meeting the standard of 

Section II- 5.2.1.1); if the CTDS is constructed on sand media fill (meeting Table II- 25 (page II-37)) with a 

minimum 30 cm thick sand layer below the Point of Application; then calculate the effective basal area (native 

soil AIS) as for sand mounds, following Section II- 6.15.2.1.  

This is the same as for application of effluent to the bed of a sand mound. Contour length is calculated as for 

sand mounds, with no allowance for lateral spread in the sand media. 

II- 6.16.3.1.(b) With less than 30 cm sand layer thickness or where distribution does not meet uniform  

distribution  standards 

Otherwise (if the distribution to the sand at the Point of Application does not meet uniformity standards or if 

the sand layer is less than 30 cm thick below the Point of Application) then the effective basal area is 

determined following the same procedure used for a raised Seepage Bed; see Section II- 6.8. Contour length 

is calculated as for Seepage Beds or raised Seepage Beds, with no allowance for lateral spread in the sand 

media. 

II- 6.16.3.2 Hydraulic Loading Rates  

II- 6.16.3.2.(a) With 30 cm sand  layer thickness or greater below the Point of Application  and uniform 

distribution  

If the CTDS results in a hydraulic application rate at the Point of Application which meets micro-dosing 

standards of Section II- 5.2.2.3; and if the CTDS is constructed on sand media fill (meeting Table II- 25 (page 

II-37) with a minimum 30 cm thick sand layer below the Point of Application; then use II- 5.5.3 to select 

allowable HLR to the sand. Select the basal (soil) HLR from Table II- 22 and Table II- 23 (page II-36) based on 

the effluent quality at the Point of Application. 

This is the same as for application of Type 2 or 3 effluent to the bed of a sand mound or sand lined bed. 

If the CTDS does not result in a hydraulic application rate at the Point of Application meeting micro-dosing 

standards, then select the sand HLR using the same procedure as for a raised Seepage Bed or alternatively use 

a Type 1 HLR for the sand from II- 5.5.3 and select the basal (soil) HLR from Table II- 22 and Table II- 23 (page 

II-36) based on the effluent quality at the Point of Application.  
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II- 6.16.3.2.(b) With less than 30 cm sand thickness  

If the sand fill is less than 30 cm, select HLR using the same procedure as for a raised Seepage Bed in all cases. 

II- 6.16.3.3 Up-flow CTDS 

For a CTDS that disperses effluent to sand, or some other media, around the perimeter of the treatment system, 

the effective basal area (effective native soil AIS) is the plane area of sand or media at the Point of Application. 

If the up-flow CTDS relies on spread of effluent in additional media to an area beyond 1v:3h below the Point 

of Application to achieve the required effective basal AIS, then it is necessary to demonstrate uniform 

distribution, as for CTDS on sand media fill, see Section II- 5.2.1.1 for uniform distribution standard.  

II- 6.16.3.4 Sand media specification and installation  

¶ If a CTDS is raised or placed on sand or other media, then level the media at the Point of Application, 

and keep the CTDS level (similar to a Seepage Bed or sand mound). 

¶ If sand is placed below the Point of Application, then use Clean Coarse Sand or Mound Sand that 

complies with Table II- 25 (page II-37). Alternately, the sand is to be as specified by the manufacturer or 

by a Professional. 

¶ Prepare the site and place the sand media according to the standards for sand mounds (or sand lined 

trenches or beds where applicable), see Section II- 6.15.3. 

II- 6.16.4 MONITORING 

For a system that claims Type 2 or Type 3 effluent quality, specify and install equipment for collecting unbiased 

effluent samples at the Point of Application, for compliance monitoring. 

II- 6.17 Evapotranspiration (ET) and Evapotranspiration Absorption (ETA) beds  

II- 6.17.1 DESCRIPTION 

The use of ET bed and ETA bed systems is restricted to certain sites and climates. ETA beds are restricted to 

certain soil types and soil permeability limits; see Table II- 6 (page II-16). ETA beds have specific vertical 

separation conditions, see Section II- 5.3.3. 

II- 6.17.2 SIZING  

¶ Where water budget calculations show that the bed will not pond to a depth greater than 15 cm during 

parts of the year for more than 21 consecutive days, then follow the Seepage Bed sizing standards 

(Section II- 6.7).  

¶ For ETA beds, select the basal soil HLR using tables in Section II- 5.5.2 (if the tables provide a HLR value).  

¶ Where anaerobic conditions will occur in the ETA bed for extended periods, multiply the HLR by a 

factor of 0.3 (i.e.: Use a soil HLR that is 30% of the value in the table). 

¶ In cases where the tables of Section II- 5.5.2 do not provide a soil HLR, or where the soil structure 

and consistence category is òNAó (not allowed), consider the following options for use of ET or ETA 

beds: 

¶ Use an ETA bed with a selected basal HLR of zero 

¶ Use a lined ET bed  
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In all cases, mark out and protect a reserve bed area, of equal size to the constructed bed. Locate the reserve 

area so that it does not add to flow downslope from the primary bed. 

II- 6.17.3 SPECIFICATION AND INSTALLATION 

Table II- 56. ET and ETA beds 

Reserve area See requirement above. 

Liners for ET beds o Provide a watertight membrane liner, minimum thickness 0.76 mm 

(0.030Ż or 30 mil), fabricated from PVC, HDPE or EPDM. 

o Use boots to seal any penetrations of the liner. 

o Do not damage the membrane liner. 

Infiltrative surface, for ETA beds Prepare the infiltrative surface in the same way as for Seepage Beds. Scarify 

any smeared sidewalls. 

Distribution Gravity distribution (including trickling sequential) may be used for any size 

of bed and any type of effluent.  

Water budget calculations o Ensure that effluent will not saturate to grade at any time 

o Document the water budget calculations. 

Layout ET and ETA beds do not need to meet the minimum system contour length 

or LLR standards. 

Sand media Select the sand to ensure effective capillary rise greater than depth of bed. 

Consider the need for oxygen transport. 

Protection Provide physical barriers to keep vehicle traffic off the bed. Do not compact 

snow on the bed.  

Observation ports Minimum of four, nominal 100 mm (4") or larger diameter pipe, at least one 

in each quarter of the bed, and 10 - 15 cm from outermost laterals. 

High level alarm (freeboard) for 

bed 

Set and alarm to trigger when the ponded effluent level rises to within 20 cm 

of finished grade, in the lowest part of the bed. 
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II- 6.18 BC Zero Discharge Lagoons 

II- 6.18.1 DESCRIPTION 

A BC zero discharge lagoon system consists of one or more large excavated lagoon cells surrounded by a 

berm. BC zero discharge lagoons disperse effluent by infiltration to soil and by evaporation from the lagoon 

surface.  

These systems are restricted to certain soil types, sites and climates, see Table II- 6 (page II-16), and have 

specific vertical and horizontal separation conditions. 

II- 6.18.2 SIZING  

For typical residential sewerage systems, size the lagoon following the Table II- 57, or Table II- 58, or Table II- 

59. Lagoons do not use conventional HLR tables or system contour length standards of the SPM. In all cases: 

¶ The total surface area is calculated from the top inside edge of the berm, not the water surface. 

¶ The lagoon depth is measured from the top of the berm to the inside floor. 

The volume is the water volume in the lagoon, when the water level is 0.6 m below the top of the berm (0.6 m 

of freeboard). 

Ensure the lagoon berm has: 

¶ Outside of berm slope of 3h:1v or flatter, seeded with grass. 

¶ A height above original grade of more than 0.9 m and maximum 1.5 m, and minimum top width of 1.2 m 

II- 6.18.2.1 Alternate sizing  

¶ Lagoons may be sized based on retention volume of one to two years average sewage flow depending 

on the area in which they are installed and a with a minimum surface area meeting the above tables to 

facilitate evaporation.  

¶ For a larger DDF, increase lagoon size accordingly. If the average flow is anticipated to be greater than 

50% DDF, increase size (area and volume). 

¶ Where lagoons are sized to hold less than 2 years average sewage flow, reserve an area next to the 

installed cell for a second cell large enough to bring the total volume to 1 year DDF. 

Table II- 57. Rectangular Lagoon Cell SizingñWetter Northern Interior BC  

BEDROOMS 
ESTIMATED 

DDF (L/DAY) 

VOLUME 

(CUBIC 

METRES) 

DEPTH 

(METRES) 

BOTTOM 

INSIDE 

(METRES) 

TOP INSIDE 

(METRES) 

TOTAL SURFACE 

AREA 

(SQUARE METRES) 

1-2 1000  415 3 14 x 4 26 x 16 416 

3 1300 508 3 16 x 5 28 x 17 476 

4 1600 661 3 20 x 6 32 x 18 576 

5 1900 777 3 22 x 7 34 x 19 646 

6 2200 972 3 24 x 9 36 x 21 756 

Notes: 
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¶ Side slope internal 2h: 1v 

¶ Surface area: Volume ratio is 0.55 to 0.65. 

Table II- 58. Rectangular Lagoon Cell SizingñDrier Northern Interior BC  

BEDROOMS 
ESTIMATED 

DDF (L/DAY) 

VOLUME 

(CUBIC 

METRES) 

DEPTH 

(METRES) 

BOTTOM 

INSIDE 

(METRES) 

TOP INSIDE 

(METRES) 

TOTAL SURFACE 

AREA 

(SQUARE METRES) 

1 ð 2 1000  185 3  6 x 4  15 x 13 195 

3 1300 255 3  7 x 6   16 x 15 240 

4 1600 305 3  8 x 7  17 x 16 272 

5 1900 389 3  10  x 8  19 x 17 323 

6 2200 445 3  12  x 8  21 x 17 357 

Notes: 

¶ Limit the berm internal side slope to no steeper than 2h: 1v, except for excavated slopes. For excavated 

slopes, use a maximum slope of 1:1. The table above is based on a berm inside slope of 1.5h: 1v. 

¶ Surface area: Volume ratio is 0.8 ð 1.7. 

¶ Reserve an area large enough to install a second cell of the same size. 

Table II- 59. Circular Lagoon Cell Sizing StandardsñNorthern BC 

BEDROOMS 
ESTIMATED 

DDF (L/DAY) 

VOLUME 

MAX. WATER 

LEVEL 

(CUBIC 

METRES) 

DEPTH 

(METRES) 

TOP INSIDE 

DIAMETER 

(METRES) 

BOTTOM 

DIAMETER 

(METRES) 

TOTAL SURFACE AREA 

(SQUARE METRES) 

1 ð 2 1000  542 4 22 6 380 

3 1300 619 4 23 7 415 

4 1600 791 4 25 9 490 

5 1900 985 4 27 11 572 

6 2200 1,260 4 29.5 13.5 683 

Note: Limit the internal berm side slope to 2h: 1v. 
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II- 6.18.3 SPECIFICATION AND INSTALLATION 

Table II- 60. BC zero discharge lagoons, general 

Septic tank (optional) o If planning a system with a septic tank, use a tank with a working volume 

at least 2 times DDF. 

o Specify an effluent filter 

o Required for pumped discharge systems 

Gravity discharge from a septic 

tank to the lagoon, small 

diameter pipe systems 

o Select the pipe to achieve a minimum flow velocity of 0.15 m/sec;  

o Use a pipe size of 50 mm to 100 mm (2ó to 4ó) 

o Cleanouts are not required. 

o Ensure there is minimum 30 cm elevation drop from the septic tank outlet 

pipe invert to the top of the berm, at the lowest point of the berm. 

Gravity discharge to a lagoon 

(without a septic tank) 

Provide cleanouts per Table II- 29 (page II-42).  

Install sewer pipes with a minimum grade of 1.5 % for a 3'' pipe, or 1% for a 

4" pipe.  

Pipe outlet (gravity) Extend the pipe a minimum of 2 m into the lagoon, and 30 cm above the 

lagoon bottom. 

Pumped discharge o Dosing, see Section III- 6.12 for specification of pump, tank and controls 

o There is no specific dose size or frequency requirement. 

o Fit the force main with a backflow preventer, with unions and a shut off 

valve for maintenance (unless the force main drains back to the pump 

tank after each dose). 

o At the lagoon berm, provide a siphon break in the force main above the 

berm overflow level; provide access for maintenance inspection. 

Fencing Install a fence around the full perimeter of the lagoon, with a locking gate. 

Post warning signs 

II- 6.19 Site drainage 

Table II- 61.  Site drainage (interception or relief drains)  

Barrier membrane (where used) o For a barrier membrane on an interceptor drain, use a PVC, HDPE or 

EPDM membrane of minimum thickness 0.76 mm (0.30Ż or 30 mil). 

o Seal the membrane at the seams 

o To be installed to avoid damage to the membrane. 

o Extend the membrane under the drainpipe. 

Discharge, if subsurface Provide an observation port and cleanout at the point of discharge. 

Discharge, if to surface Provide a corrosion-resistant animal guard; and provide access for 

maintenance. 

Observation ports and 

maintenance access 

o Provide at least one observation port extending to the base of drain. 

o Provide at least one drain cleanout. 

 

  



Sewerage System Standard Practice Manual Version 3                 Volume II 

Page II-73 

 

II- 7 MAINTENANCE AND MONITORING STANDARDS 

II- 7.1 Maintenance and monitoring frequency  

As maintenance is critical to the proper functioning of a sewerage system, the homeowner is responsible under 

the SSR to ensure that the appropriate maintenance and monitoring is carried out for all components of the 

system. Accordingly, emphasize to the homeowner the importance of regular maintenance by or under the 

supervision of an AP, following the schedule in the maintenance plan. Effective maintenance becomes 

increasingly critical as system complexity increases. 

Specify the initial schedule of system maintenance in the maintenance plan. Table II- 62 shows minimum 

intervals for maintenance visits and testing for the first 12 to 14 months of operation. Local government bylaws 

(where they exist) may also stipulate maintenance intervals. 

After that time, consult with the maintenance provider to jointly establish the maintenance and monitoring 

frequency for the next 5 to 10 years of operation. Then, file an amended maintenance plan with the Health 

Authority. The minimum long term maintenance frequency is 2 years for systems with Type 2 or 3 treatment 

systems and 5 years for all other systems.  

Table II- 62.  Minimum initial frequencies for maintenance and monitoring  

SYSTEM OR 

TREATMENT 

TYPE 

INSPECTION 

(BY 

MAINTENANCE 

PROVIDER)  

FLOW BOD AND TSS 
FECAL 

COLIFORMS 
NOTES 

Type 1 12 months 12 months    

ET or ETA 6 months  6 months    During the wet season 

Type 2 6 months 6 months  6 months    

Type 3 

1 month,  

7 months,  

13 months 

1 month,  

7 months,  

13 months 

1 month,  

7 months,  

13 months 

1 month,  

7 months,  

13 months 

 

Lagoon 12 months    
Flow monitoring for 

diagnosis only 

II- 7.1.2 MAINTENANCE PLAN 

See Section II- 3.7.1for maintenance plan requirements. 

II- 7.1.3 TREATMENT SYSTEM MONITORING 

For Type 2 and 3 systems, plan a safe method to collect effluent samples for laboratory testing. During 

operation, collect and test samples according to the maintenance plan.  

Confirm that each sample complies with the effluent quality standards in the Sewerage System Regulation, 

and with any additional standards established for that system. 

II- 7.2 Maintenance procedures  

During maintenance, examine and test components of the sewerage system. Monitoring is part of 

maintenance. See Volume III for guidance on documentation and on maintenance procedures. 
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Volume III   Guidelines  

III- 1 INTRODUCTION 

This volume is intended to be used as a companion to Volume II (standards). It contains explanatory material 

to support the standards as well as guidelines for planning, installation and maintenance of onsite systems. 

This volume is not intended to be read without reference to Volume II. 

The main headings of this volume correspond to main headings in Volume II (e.g. III-2.1 corresponds to II-2.1). 

In some cases, minor headings in this volume may be stand-alone (e.g. III-4.1.3.1 does not have a 

corresponding section in Volume II). 

This volume contains some simplified rationale statements; refer to Volume IV for further details of rationale 

and for the performance base used to develop the standards. 

Nothing in this volume should be taken to overrule the standards set out in Volume II.  

III- 1.1 Departure from Volume III guidelines  

When departing from the guidelines in this volume, write out a rationale for that departure. In the rationale, 

explain the following: 

¶ The reasons for departing from the SPM guidelines 

¶ Which SPM guideline is being varied or departed from 

¶ Why compliance with the guideline is deemed impractical 

¶ Reference to another source of standard practice or to a professional opinion that supports the 

alternative approach 

¶ Any other changes made to design or installation to compensate for the departure 

¶ How performance objectives have been considered. 

III- 2 GENERAL GUIDELINES 

III- 2.1 Existing systems and system repair 

III - 2.1.1 EMERGENCY MEASURES 

Notify the Health Authority of all situations that may present a health hazard (for example, sewage surfacing 

on the land or discharging into a body of water or a water supply). This allows the Health Authority to provide 

guidance on measures to prevent or contain the hazard.  

Emergency measures to reduce a health risk could potentially include: 

¶ Placing cover soil over a breakout area; or 

¶ Building a temporary dispersal trench or bed to divert flows during repair 

If it is not practical to reduce the risk from a malfunctioning system, then recommend to the owner that they 

use pump and haul until the system can be repaired. 

Inform the owner that the system should be permanently repaired as soon as is feasible, and in any case within 

12 months. The Health Authority may issue an order to repair sooner than 12 months, depending on the 

circumstances. 
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III - 2.1.2 REPAIR OF AN EXISTING SYSTEM 

III - 2.1.2.1 Re-use of system components  

In some circumstances, as an alternative to replacing or rebuilding the system, an AP may consider continued 

re-using some components or portions of the system. When re-using components: 

¶ Obtain original documentation (example permit or filing) for the system, if available. 

¶ Inspect and document the system. Including the following: 

¶ Assess the vertical separation below the dispersal area 

¶ Assess system components, to find if they are operating as intended by the original design. 

¶ Assess tanks for leakage and treatment components for performance 

¶ Assess the dispersal area for soil clogging 

¶ Consider the potential lifespan of a component which is re-used. 

For older systems, full system replacement, rather than partial replacement or repair, may serve the ownerõs 

interests. Inform the homeowner about alternatives for replacement and repair.  

A tank with capacity 10% less than that specified by the standards of this Manual may be considered adequate 

for re use when upgrading the dispersal area, as long as it meets all other standards of this Manual. 

III - 2.1.2.2 Sewage Disposal Regulation and permits  

When assessing sewerage systems constructed under permit under the Sewage Disposal Regulation (SDR), a 

copy of the SDR may be obtained from the Health Authority. 

Obtain an òauthorization to operateó for the system from the ownerõs records or at the Health Authority. If no 

authorization can be found, then assess the system based on the standards of this Manual. 

III - 2.1.3 SYSTEM UPGRADES 

If the system is being upgraded to serve a new or expanded use (with a different Daily Design Flow than the 

original design) then this is an upgrade, not a repair, and the sewerage system should meet all standards of 

this Manual. 

III - 2.1.4 NEW USE OF EXISTING SYSTEMS 

As an option, an existing sewerage system may be considered suitable for re use if: 

¶ The system is less than 15 years old, and 

¶ The system is operating under an authorization to operate issued under the Sewage Disposal Regulation, 

or the system has a filing and Letter of Certification submitted under the SSR, and 

¶ The system met the standards of the day for the proposed new Daily Design Flow, and 

¶ The system is functioning to current performance standards.  

If the system does not meet all four conditions above, then complete an evaluation. This should include site 

and soil evaluation. 
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III - 2.1.5 PROPERLY FUNCTIONING DISPERSAL AREA 

A properly functioning dispersal area provides: 

¶ Infiltration and dispersal of effluent, without surfacing and without breakout occurring within the defined 

minimum Horizontal Setback to breakout. 

¶ Treatment of effluent in the soil (or sand media and soil) to meet the performance standards of this 

manual. 

For this reason, when assessing a system, it is not adequate to consider only whether the dispersal field is 

satisfactorily òdisposingó of the effluent. For discussion, see Volume IV Section IV- 2.2.2.4. 

As testing soil treatment performance is difficult, vertical separation is used as a secondary indicator of 

adequate soil treatment performance for installed dispersal systems.  

When assessing a dispersal system, confirm that the vertical separation meets the standards of this manual.  

III- 2.2 Special circumstances 

III - 2.2.1 SEASONAL USE 

Seasonal use systems should be installed in compliance with the Sewerage System Standard Practice Manual.  

Type 2 or Type 3 systems may not be suitable for some seasonal dwellings, such as a vacation cottage, because 

these treatment systems typically run on electricity, and may rely on biological processes that cannot be 

sustained under seasonal use. When specifying a treatment system at a seasonal dwelling, provide measures 

to maintain the operation of the system during periods of intermittent power supply and limited water use. 

III - 2.2.1.1 Operation and Maintenance of Systems Serving Seasonal Dwellings  

Seasonal dwellings can pose unique challenges for operation and maintenance. Ownerõs manuals and 

maintenance plans should include operating instructions, safety precautions, and maintenance procedures for 

intermittent or seasonal use. Consider the following examples where owner action or inaction could cause risk:  

¶ Lack of use can increase risk of freezing due to lack of warm water discharge and reduced heat 

generated in the tank from reduced biological activity.  

¶ Freezing can cause backups, pump damage and other problems on start up. The owner may attempt to 

use or fix the system when it is frozen and may attempt to thaw the frozen component.  

¶ The water supply may need to be shut off, and certain lines and components may need to be drained.  

¶ Electrical service may need to be disconnected. Treatment hardware such as blowers and re-circulating 

pumps may need to be shut down and restarted properly and may need special storage when not in use.  

An AP should inform the owner that the adjustments listed above are, in fact, part of the maintenance. 

Therefore, the SSR restricts these activities to APs, or owners working under the supervision of APs. Ownerõs 

manuals should include appropriate cautionary notes and safety warnings, and maintenance plans should 

include proper procedures related to these issues. 

III - 2.2.2 ISOLATED AND RESTRICTED ACCESS AREAS 

If the property is difficult to access (for example, a water access only lot), plan the system considering: 

¶ Minimize maintenance and increase the interval between maintenance visits, for example: 

¶ Increased septic tank size 
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¶ Use the simplest workable system 

¶ Automation, or remote system management for complex systems 

¶ Increase system reliability, for example: 

¶ Redundant (duplex) pumps 

¶ Spare components on site 

¶ Floating outlet device or siphon instead of a pump discharge 

¶ Installed reserve dispersal area 

¶ Be easy to install considering the difficult access (for example, hand installation of dispersal system if 

machine access is not practical). 

III - 2.2.3 OFF GRID SYSTEMS AND POWER OUTAGES 

For a property that is off the power grid, consider the system reliability, if electricity is required for system 

operation. Also, assess what will happen if the power fails for a long period. For example, the internal batteries 

in an electrical control panel may need more frequent replacement.  

For sites with unreliable power, consider the potential impact of longer power outages, and plan the system 

to reduce the risk caused by brown outs and voltage surges. This might include, for example, using pumps 

and controls that are protected against voltage surges and brown outs. 

III - 2.2.4 MULTIPLE HOMES ON SAME PROPERTY 

When a sewerage system serves two or more buildings on one property, the Authorized Person should confirm 

that the owner has established that the single or combined sewerage system complies with the local land use 

by-laws as well as this Manual. 

Where two or more homes share a common sewerage system, confirm that the owners have a legal agreement 

to deal with operation and maintenance of the system. For a strata system, this is typically contained in the 

strata bylaws. 

Under the SSR, any number of single-family dwellings or duplex units situated on one lot, each serviced by 

and connected to its own individual system, is covered by the Regulation, regardless of the number of these 

individual systems on that lot, provided that each individual system has a daily sewage flow of less than 22,700 

L/day. 

Multiple houses on a property served by a common domestic water source may constitute a water supply 

system under the Drinking Water Protection Act. Such a water system may require Health Authority approval. 

This may impact the sewerage system location. In this case, the AP should contact the Health Authority for 

guidance. 

For common sewerage systems or where more than one sewerage system is located on the same property, 

advise the owner(s) to set aside reserve area(s) to allow for future dispersal system replacement. 

III - 2.2.5 USE OF ADJACENT PROPERTY (OFF-SITE DISCHARGE) 

In some situations, a sewerage system could be constructed on adjacent property. This applies if there is no 

suitable area for construction or repair on the primary property, subject to the following principles: 

¶ There is approval by the adjacent landowner; 

¶ The system must meet all conditions of the Sewerage System Regulation (SSR); and,  
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¶ The person installing the system has obtained legal advice about protecting the system by easements, 

covenants, or other legal instruments.  

If easements and or covenants are to be used, these instruments should be registered against the land title 

before installing the sewage system. 
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III- 3 PROCEDURE GUIDELINES 

III- 3.1 Sewage source characterization and site use  

Several of the steps in initial site evaluation and the questions for the owner in the owner declaration are aimed 

at characterizing the use of the site. See the appendix, Section III- 8.1for an example checklist. 

III - 3.1.1 OWNER RESPONSIBILITIES 

APs should inform the owner of their responsibilities under the SSR. It is recommended that APs obtain a 

signed Ownerõs Declaration before the design is completed as well as an Acknowledgement by Owner before 

the Letter of Certification is filed. 

III - 3.1.2 OWNER DECLARATION 

Ensure the owner declaration form includes all items relevant to the proposed site use and about the site and 

ownership. See the appendix, Section III- 8.1 for an example checklist. 

III - 3.1.3 DAILY DESIGN FLOW 

See Section III- 5.1 for guidance on selecting Daily Design Flows. Note that in some cases local government 

may have bylaws establishing design flows for collection systems. 

III - 3.1.4 TYPE OF SOURCE OF SEWAGE 

The source of the sewage (example residential, commercial) should be described in sufficient detail to 

understand the sewage flow rates and the characteristics of the sewage, with a focus on identifying sewage 

with unusual or problematic characteristics.  

Unusual or problematic sewage flows may include: 

¶ High organic-strength, greasy wastewater from restaurants and food and beverage production; 

¶ Wastewater containing high levels of pharmaceutical drugs and medications or antibiotics; 

¶ Wastewater with unusual amounts of cleaning agents and other process chemicals that may be toxic to 

microorganisms; and 

¶ Sources not covered under the SSR. 

III - 3.1.5 PATTERN OF USE 

Standards in Volume II are based on typical residential patterns of water use. If the sewage source is unusual, 

then the sizing, specification and operation of the system should consider the unusual water use and sewage 

characteristics. 

Examples of unusual patterns of water use include the following: 

¶ Occasional or rate water use (example: small warehouse). 

¶ Wide variations in water use throughout the day (high peaks may warrant more flow equalization). 

¶ Wide variations in water use during the week (examples include schools, meeting halls or churches); 

these systems usually benefit from flow equalization. 

¶ Seasonal buildings (such as summer or winter residences and resorts). For example, for a winter cabin, 

there is a high risk of freezing due to sudden high use when the dispersal area and effluent is very cold. 
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¶ Buildings commonly used for special events, such as meeting or banquet halls.  

III- 3.2 Administrative and regulatory requirements  

III - 3.2.1 OTHER REGULATIONS AND POLICIES WHICH MAY AFFECT SEWERAGE SYSTEMS 

When planning an onsite system under the SSR, the AP may need to also consider one or more of the following 

regulations and policies: 

¶ Public Health Act 

¶ Public Health Act - Health Hazard Regulation 

¶ Drinking Water Protection Act, which covers all water systems other than single-family dwellings (and 

systems excluded through the regulation). It outlines requirements for water suppliers in terms of 

ensuring that the water supplied to their users is potable. 

¶ Ground Water Protection Regulation, which governs the drilling, construction, flood-proofing, sealing, 

and closing of water wells, including domestic water supply wells.  

¶ Environmental Management Act, which regulates certain discharges to the environment, with the notable 

exception of discharges regulated under the Sewerage System Regulation. 

¶ Municipal Wastewater Regulation (MWR). Municipal wastewater (sewage) systems with daily design 

flows of more than 22,700 L/day will be registered under the MWR. The MWR also regulates wastewater 

discharges to water bodies and the reuse of reclaimed water, regardless of flow rate. 

¶ Waste Discharge Regulation and applicable codes of practice: This regulation governs industrial waste 

discharges including disposal of solid wastes from sewerage systems. 

¶ Agricultural Waste Control Regulation. 

¶ The Industrial Camps Regulation, this regulation governs sewage facilities serving industrial camps. 

¶ Federal jurisdiction. Onsite systems on Federal First Nation reserve lands are overseen by the First 

Nations Health Authority (FNHA). ROWP must follow the requirements of the Standard Practice Manual 

and file with the Environmental Health Officer at the local FNHA office. See: http://www.fnha.ca/  

¶ Riparian Area Regulation for areas near streams or water bodies: 

¶ If the sewerage discharge site is within a specified distance from a stream or water body, then the 

Riparian Area Regulation may apply to activities in that area. In case of doubt, the owner should 

retain a Qualified Environmental Professional to determine and stake out the riparian area. In these 

areas, local government may also have requirements; this may include lakeshore development 

guidelines or development permit areas. 

¶ Local Services Act - Subdivision Regulations and related best practices guidelines.  

¶ Health Authority policies regarding subdivision of land. 

¶ Local bylaws and zoning, including development permit areas and maintenance bylaws which may affect 

the specification, siting, construction and maintenance of systems.  

¶ Zoning, land use bylaws and development permit areas can be checked with the local government. 

http://www.fnha.ca/what-we-do/environmental-health
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¶ Restrictive covenants, rights of way, un-gazetted roads and easements: These may restrict or affect the 

siting or use of sewerage systems. The Authorized Person should check that the siting of the sewerage 

system complies with any restrictions that are registered against the land title: 

¶ Check that regulations; covenants and easements will not impact placement or use of the sewerage 

system.  

¶ Some covenants and easements may be checked via BC Online. It is necessary to read the actual 

documents. If unsure, obtain advice from a lawyer or BC land surveyor. 

III- 3.3 Site and soil evaluation  

III - 3.3.1 SITE EVALUATION 

III - 3.3.1.1 Identify potential boundaries for horizontal separation from system components  

A horizontal separation boundary is a point or location to which a separation distance for the dispersal area or 

tanks is defined by the standards. For example, a drinking water well or a stream.  

The standards provide minimum separations. Locate and show on the site evaluation plan all the boundaries 

that might be within these minimum distances. 

Check horizontal separation boundaries on the property and on neighboring properties.  

If a drain is identified as a potential breakout, then the discharge of the drain (example to surface or to a water 

body) should be determined. 

III - 3.3.1.2 Site characteristics  

Assess and describe site characteristics and configuration, including topography, bedrock outcrops, vegetation 

and drainage. 

III - 3.3.1.3 Climate and environment  

Consider potential environmental constraints that may affect how the system is planned, including the 

following: 

¶ High rainfall, which may mean reducing the selected soil hydraulic loading rate (HLR); 

¶ Low rainfall and high evapotranspiration, which may provide an opportunity for an ET bed, ETA bed, or a 

BC Zero Discharge lagoon system, but and also may create a risk of salt accumulation in the soil; 

¶ Extreme cold, which could freeze system components; 

¶ Flood plains and riparian areas; consider the risk of flooding, and also how the Riparian Area Regulation 

affects siting of the system; and 

¶ Lakes or other water bodies that may be sensitive to sewage contamination. 

III - 3.3.2 SOIL EVALUATION 

The soil conditions should be investigated in the dispersal and receiving areas. The receiving area is the area 

at least 7.5 m downslope of the potential dispersal area. The number of soil tests performed and the location 

depend on the variability of the soils in these areas.  

However, take care to avoid excavating so many pits that the excavations themselves alter the character of the 

site and soils.  
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When determining soil texture, consideration may be given to collecting and submitting representative soil 

samples to a laboratory to confirm field determined soil texture descriptions.  

When assessing soil conditions, determine whether boundary conditions requiring special care are present 

(see Section III- 5.3.2.2.(c) (Boundary conditions)). 

III - 3.3.2.1 Test pits (observation holes)  

Excavate a minimum of two test pits (observation holes): 

¶ In some cases, two pits will not be enough to describe the soil conditions: 

¶ If platy structure is found, site investigation should include a minimum of 4 observation test pits in 

the dispersal area and two in the receiving area in order to more accurately determine the extent 

and uniformity of the platy soil layer(s). 

¶ If soils are variable or the area is large, excavate additional test pits. 

¶ Test pits should minimize the impact on dispersal and receiving areas from pits and machinery 

¶ Auger holes can be used to investigate soil conditions. This may be preferred on some sites to minimize 

the number of test pits. A minimum of two observation test pits should be excavated to confirm the 

auger test results 

¶ The test pit should be dug to a depth that provides the soil and water table information for designing 

the sewage system. In all cases test pit depth may be limited by refusalñrock or other layer which 

cannot readily be excavated. If feasible, considering the hardness of the ground, excavate to: 

¶ A minimum of 1.2m depth in total 

¶ A minimum of 0.9 m below the proposed infiltrative surface 

¶ A minimum of 1.5 m below the proposed infiltrative surface, if Volume II standards specify a larger 

vertical separation. This would apply, for example, in the case of gravity dispersal to gravelly sand soil 

(the standards specify a vertical separation of 150 cm) 

¶ A minimum of 3 m overall depth and a minimum of 1.2m below the planned base elevation, for a 

proposed BC zero discharge lagoon. If sand lenses or rock outcrops are suspected, consider 

investigation to greater depth. 

¶ A minimum of 1.2 m below the base of a proposed ETA bed. 

In some cases, nearby water well logs, where available, can provide an indication of the water table elevation 

and soil conditions below the depth feasibly assessed by test pits. Water well logs are accessible through the 

BC Water Resources Atlas (http://www.env.gov.bc.ca/wsd/data_searches/wrbc/index.html). 

III- 3.3.2.1.(a) Safety and test pits  

WorkSafeBC regulations require that, when a worker enters an excavation over 1.2 m deep, un-shored 

excavation walls are to be no steeper than the angle of repose, and in no case steeper than 3h:4v. This is a 

summary only; refer to WorkSafeBC for full information on excavation safety. http://www.worksafebc.com/  

Consider the risk of people or animals falling into test pits and securely cover or backfill test pits after the soils 

profile is logged. 

III - 3.3.2.2 Soils profile  

Include in the log of the soils profile: 

¶ A description of the soil profile, including the soil texture, structure, moist or dry consistence (resistance 

to deformation or rupture), colour, at the depth of the proposed infiltration surface; 

http://www.env.gov.bc.ca/wsd/data_searches/wrbc/index.html
http://www.worksafebc.com/
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¶ A description of key measured depths, including mottling and gleying, roots, and total depth of each pit; 

and, 

¶ The depth of the restrictive layer (flow restrictive horizon(s)), the water table and the expected seasonal 

high water table (SHWT) including evidence of a perched high water table:  

¶ On some sites the planner may monitor standpipes or test pits during wet season conditions 

(typically October through May in coastal regions or during snow melt in other areas) in order to 

confirm the SHWT. See Section III- 3.3.2.2.(a). 

¶ For systems with Daily Design Flow of less than 9,100 L/day, characterization of the water table to 30 

cm below the specified VS for the proposed system is sufficient, except where other factors lead to a 

need for deeper investigation. 

¶ The limiting layer will be interpreted from the soils profile, considering the shallowest of the restrictive 

layer, water table, SHWT or extremely permeable material such as fractured rock or gravel. See Table II- 7 

(page II-17) for specific soil conditions considered to be a limiting layer. 

A blank form that can be used in recording the soil profile is provided in the appendix, Section III- 8.3.1.  

III- 3.3.2.2.(a) Estimation of Seasonal High Water Table (SHWT) and observation of water table  

The SHWT is the upper limit of the soil water table which persists for more than 21 consecutive days or 30 total 

days, during a period of normal precipitation. 

i) Estimation  

The SHWT may be estimated using secondary methods of soil and site assessment. These include: 

¶ Identification of the shallowest occurrence of Ô 2% by volume of chroma 2 or less (Munsell Colour Chart) 

iron depletions, that is, localized redox depletions of soil colour to chroma Ó 2 formed through reduction 

and oxidation processes 

¶ Redoximorphic features (soil mottling) 

¶ Root penetration. 

ii) Monitoring  

The SHWT may be determined from observation of piezometers (shallow water table observation standpipes) 

which are monitored over the period of 6 to 12 months.  

For measuring the depth of the water table over time, a simple observation standpipe can be made by inserting 

a length of 100 mm (4Ż) PVC sewer pipe (perforated) vertically in a soil test pit prior to backfill. 

Normal precipitation for any 30 day period is considered to be the 30 day total precipitation falling between 

the 25th and 75th percentile range for the nearest weather station with more than 30 years of climate records.  

In order to assess the results of water table monitoring one option is to develop a hydrograph showing water 

level fluctuation and to remove from consideration those periods where the 30 day running total of 

precipitation is outside the ònormaló range.  

In some cases, including for sites where the SHWT is at a maximum during snow melt, it may be preferable to 

consider seasonal precipitation. In this case the season (e.g. winter or winter and spring) would be considered 

ònormaló if total precipitation falls between the 25th and 75th percentile. 

III - 3.3.2.3 Describing soils  
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The more detailed and complete the soil description the better. However, the basic objective is to describe the 

soil in sufficient detail to plan and install the sewerage system; the minimum standards reflect this purpose: 

¶ Soil profile; important for identifying usable soil depth and appropriate level for infiltrative surface, at 

minimum depth from surface to each distinct layer (or horizon) 

¶ Texture; critical for permeability, should be described within one of the soil texture groups established in 

Table III- 1 (below) 

¶ Structure; critical for permeability, should be described within one of the categories shown in Table III- 2 

(below) 

¶ Consistence; (moist or dry or cemented class), critical for permeability, should be described within one 

of the categories shown in Table III- 2 (below) 

¶ Coarse fragment content; important for permeability and soil treatment, should identify any soil layers 

with more than 35% coarse fragments and any soil layers with more than 60% coarse fragments 

¶ Root quantity; a useful indicator of permeability and changes between soil layers 

¶ Rooting depth; a useful indicator for estimating the SHWT, log should identify the maximum rooting 

depth 

¶ Moisture or seepage; important for estimating the SHWT and for consistence description. The log 

should identify whether a layer is dry, moist or wet and should record depth to seepage 

¶ Restrictive layer, important for vertical separation and water flow, identify the depth and log the 

characteristics of this layer. See Table II- 7 (page II-17)  and Section II- 5.5.3 for specific soil conditions 

considered to be a restrictive layer 

¶ Limiting layer, important for vertical separation, establish the depth of this layer based on interpretation 

of the soil profile. See Table II- 7 (page II-17) for specific soil conditions considered to be a limiting layer. 

¶ Colour, a useful indicator of oxygen status of the soil layer and saturation, the log should identify colour 

in simplified terms (see Section III- 3.3.2.5) 

¶ Gleying and mottling; important indicators for estimating the SHWT and water table, record the 

depth to top and bottom of any mottled soil layer. Note that a soil layer below a mottled layer is 

typically gleyed. 

Bearing in mind these minimum criteria, soil characteristics should be evaluated and described in accordance 

with the following recognized USDA method: 

¶ P. J. Schoeneberger, D. A. Wysocki, E. C. Benham, and Soil survey staff, Field Book for Describing and 

Sampling soils, Version 3.0. National Soil Survey Center, Natural Resources Conservation Service, US 

Department of Agriculture, 2012.  

¶ Available at: http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054184   

Optionally, soil characteristics may be evaluated and described in accordance with CanSIS: 

¶ Canadian System of Soil Classification, 3rd Edition; 

¶ C. E. F. Service and J. H. Day, Canada Soil Information System (CanSIS)-Manual for Describing Soils in the 

Field. Research Branch, Agriculture Canada, 1982.  

Available at: http://sis.agr.gc.ca/cansis/publications/manuals/1982-forms/index.html   

The USDA soil description terms are used in this manual. Particularly, note that this manual uses the USDA 

consistence (rupture resistance) classes, not the CanSIS. 

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054184
http://sis.agr.gc.ca/cansis/publications/manuals/1982-forms/index.html
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The site and soil evaluation report should say which (USDA or CanSIS) method was used, and the chosen 

method should be used consistently. More detailed descriptions than the minimum criteria are encouraged. 

The CANSIS and USDA manuals include description of the specialized soils terms used in the SPM, including, 

for example, particle size ranges for determination of texture. Refer to the appendix, Section III- 8.3.1, for a 

sample test pit log.  

III- 3.3.2.3.(a) Soil texture groups and soil structure and consistence categories  

i) In this Manual, HLR and LLR tables group soils with the same loading rate together, these groups are 

termed òsoil texture groupsó. Table III- 1 indicates which group the USDA soil texture classes and sub 

classes fall into. Texture groups  

Table III- 1. Soil texture groups and texture classes  

SOIL TEXTURE GROUP (HLR AND LLR TABLES) TEXTURE CLASS OR SUBCLASS 

Gravel and Very or Extremely Gravelly Sands 

Gravel 

Very or Extremely Gravelly Coarse Sand 

Very or Extremely Gravelly Sand 

Gravelly Sands and Coarse Sand 

Gravelly Coarse Sand 

Gravelly Sand 

Coarse Sand 

Loamy Coarse Sand 

Sand, Loamy Sand 

Sand 

Loamy Sand 

Coarse Sandy Loam 

Fine Sands, Loamy Fine Sands, Sandy Loams 

Fine Sand 

Very Fine Sand 

Loamy Fine Sand 

Loamy Very Fine Sand 

Sandy Loam 

Fine Sandy Loam 

Loam, Silt Loam, Silt 

Very Fine Sandy Loam 

Loam 

Silt Loam 

Silt 

Clay Loam, Sandy Clay Loam, Silty Clay Loam 

Sandy Clay Loam 

Clay Loam 

Silty Clay Loam 

Sandy Clay, Silty Clay, Clay 

Sandy Clay 

Silty Clay 

Clay 

Note: In this table Very Fine Sandy Loam is grouped with Loam and Silt Loam soils. Distinguishing Very Fine 

versus Fine Sandy Loam is difficult by hand texturing. However, this soil texture sub class will typically have 

lower permeability, in which case the selection of loading rates will be limited by soil permeability if the soil is 

mistakenly placed in the Fine Sand group. 

ii) Structure and consistence categories  
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Soil structure and consistence categories have been established to simplify selection of HLR and LLR values 

and to guide system selection (used in the site capability tables). These categories are defined by a table in the 

standards which is repeated here for convenience in Table III- 2. 

Table III- 2. Soil structure and consistence categories  

MOIST CONSISTENCE LOOSE TO FRIABLE FIRM VERY FIRM OR 

STRONGER 

OR CEMENTATION NON CEMENTED 

EXTREMELY 

WEAKLY CEMENTED 

VERY WEAKLY 

CEMENTED 

WEAKLY CEMENTED 

OR STRONGER 

OR DRY CONSISTENCE LOOSE TO SLIGHTLY 

HARD 

MODERATELY 

HARD 

HARD OR 

STRONGER 

STRUCTURE 
   

Single grain (structure-less) soils  F P NA 

Strong or moderate grade: Granular, Blocky 

or Prismatic 

F P NA 

Weak grade: Granular, Blocky or Prismatic P VP NA 

Weak grade Platy structure and Sandy 

Loam or Loam 

P VP NA 

Weak grade Platy structure, all other soils VP VP NA 

Moderate or Strong grade Platy structure NA NA NA 

Massive (structure-less) soils VP VP NA 

F=Favorable, P=Poor, VP=Very Poor, NA=Not allowed.  

Note that this table does not imply any direct correlation between moist and dry rupture resistance, so a soil 

with Firm rupture resistance when moist may not necessarily have Moderately Hard rupture resistance when 

dry. 

Structure-less soils are divided to two categories: 

¶ Single Grain, soils with no structural units which are non-coherent, e.g. Sand 

¶ Massive, soils with no structural units where the material is a coherent mass (not necessarily cemented). 

III- 3.3.2.3.(b) Soil consistence (rupture resistance)  

i) Reassessment of dry consistence 

The effect of soil consistence on suitability for effluent infiltration is most strongly associated with moist 

consistence. 

If a soil horizon has a dry rupture resistance of Moderately Hard or stronger but is considered to be potentially 

usable (for example, due to favorable permeability test results), then the soil can be moistened and the moist 

consistence assessed. 

Care is necessary when moistening soil, particularly where clay content is high. Refer to the USDA Soil Survey 

Field and Laboratory Methods Manual, pg. 30, for a recommended method: 

¶ R. Burt, Soil survey field and laboratory methods manual. National Soil Survey Center, Natural Resources 

Conservation Service, US Department of Agriculture, 2009. 

Available at: http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1244466.pdf   

ii) Cementation  

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1244466.pdf
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Cementation is not a field test. If cementation is suspected, then a specimen similar in size to one used for 

moist consistence is taken from the horizon.  

To test for cementation, the specimen is air-dried and then submerged in water for at least 1 hour. If the 

sample slakes (falls apart) then it is considered to be un-cemented. If it does not slake, the rupture resistance 

is then tested (when wet) and the consistence category reported as one of the cemented classes following the 

USDA field manual.  

III- 3.3.2.3.(c) Prismatic and columnar structure  

Prismatic and columnar structures, and particularly columnar structure, are often associated with expanding 

clay soils (see Section III- 3.3.2.4). Prismatic structure in humid region soils is sometimes found in poorly drained 

soils. Columnar structure is often associated with high sodium content in the soil.  

For these reasons, although prismatic structure is shown in the soil structure and consistence category table 

as usable, prismatic or columnar structure types should be considered a warning of potential risk.  

In many cases these soils will have a consistency that results in ònot allowedó from the table. 

III - 3.3.2.4 Expanding clay soils  

The tendency of a clay-rich soil to shrink and swell is related to the type of clay minerals in the soil and also 

closely related to the total clay content of the soil; soils with a higher percentage of clay will tend to shrink and 

swell. This can be an issue for structures and also can result in very low permeability as the soil swells. 

In general, soil horizons that are Very Firm, Very Sticky or Very Plastic may have significant amounts of 

expansive clay and are not suitable for effluent dispersal. For description of these terms, see the USDA Field 

Book for Describing and Sampling soils, referenced in Section III- 3.3.2.3 

In terms of risk for dispersal areas, the standards of this manual include three main checks that will often result 

in these soils being considered a restrictive layer: 

¶ These soils typically have Very Firm or Hard (or stronger) consistence, rendering them ònot allowedó 

based on soil structure and consistence category.  

¶ For these clay-rich soils, permeability or percolation testing will usually show very low permeability, as 

long as the test follows the proper procedure, and particularly is continued for long enough to fully wet 

the soil. This will result in the HLR table identifying the soil as ònot allowedó based on permeability or 

percolation rate. 

¶ These soils may show a perched seasonal high water table (SHWT) above the clay rich layer. 

As for any clay-rich soil, it is important to adequately pre-soak the soil prior to percolation testing, and to allow 

adequate time to establish a stable rate of fall during permeameter testing. 

If expanding clay soil is suspected on the site, the following simplified version of the Coefficient of Linear 

Extensibility (COLE) test procedure allows initial assessment of risk for expanding soil: 

Mix a soil/water solution to the point where the clay soil is almost saturated but can still be formed into a 

òwormó or rod-shaped lump. Form a rod and measure its length. Place the rod in an oven to dry (250 degrees 

for about an hour should be enough), then re-measure. If the length of the rod decreases by more than 

3 ð 5%, there is probably enough expanding clay to affect soil drainage potential. 

This simplified test does not accurately measure the extensibility of the soil. A more accurate approach is to 

use two or more factors, including the COLE test, liquid limit and soil cation exchange capacity. A soils 

laboratory can undertake these tests. These laboratory tests provide useful information about the soil but will 

seldom be necessary or required for planning small sewerage systems. 
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See Section III- 4.1.2.2.(d) for guidance on site capability and expanding clay soils. 

III - 3.3.2.5 Simplified colour  terms for soil  

Soil colour is best described using Munsell colour charts.  

However, for the purpose of simple onsite system design a simplified description may be used, following Table 

III- 3: 

¶ First identify light, medium, or dark tone in reference to the main colour (column 1) 

¶ Identify the main colour (column 2). 

¶ If necessary, add an appropriate descriptor (column 3). 

¶ The resulting description will be similar to the following examples: 

¶ Medium brown. 

¶ Light reddish brown. 

¶ Dark bluish grey. 

¶ Black. 

¶ Light yellowish grey. 

¶ For mottled soils, describe the matrix colour (the main background colour). 

Table III- 3. Simplified colour  terms 

1. TONE 2. MAIN COLOUR 3. DESCRIPTOR 

Light Pink Pinkish 

Medium Red Reddish 

Dark Orange Yellowish 

 Yellow Brownish 

 Brown Greenish 

 Green Bluish 

 Blue Greyish 

 White  

 Grey  

 Black  

Adapted from: D. Burns, G. Farqhuar, M. Mills, and A. Williams, Guideline For The Field Classification And 

Description Of Soil And Rock For Engineering Purposes. New Zealand Geotechnical Society, 2005. 
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III - 3.3.2.6 Soil permeability  

Permeameter or percolation tests are part of standard practice. These tests should be performed in accordance 

with the methods described in the appendix, Sections III- 8.3.2 (percolation test) and III- 8.3.3 (permeameter 

test). When testing, consider the following: 

¶ The tests should be repeated in four different locations, within the planned dispersal area, to arrive at a 

reliable typical permeability or percolation rate representative of the soil at the proposed infiltrative 

surface. 

¶ On some sites, it will be appropriate to conduct more than four tests, to understand the variation in soil 

permeability. Refer to guidance in the test instructions. 

¶ Where a zero discharge lagoon is planned, the AP should determine soil permeability at the appropriate 

depths for the lagoon base and the berm area. 

¶ If soils within 30cm of the proposed infiltrative surface are Firm or Moderately Hard consistence, or if 

platy structure is found, then complete at least 6 permeability tests (or percolation tests). 

¶ In some situations, it may be beneficial to test the permeability or percolation rate of deeper soil layers 

for consideration of linear loading rate (LLR). To make these easier, tests may be conducted in the base 

of test pits. 

III - 3.3.3 SITE AND SOIL EVALUATION REPORT 

The standards (Volume II) provide a checklist for writing a site and soil evaluation report. 

For the site evaluation report, the site plan or sketch should show the following existing and proposed features: 

¶ Surface water features, riparian areas, sources of drinking water and water wells,  

¶ Buried utility services,  

¶ Potential breakout points, including retaining walls, subsurface drains, existing and proposed excavations 

(and the discharge point for any drains) 

¶ Sewerage systems,  

¶ Paths and driveway, parking areas 

¶ Structures 

¶ Animal husbandry areas 

¶ Property lines 

Any setback triggers should be identified on the lot and also on neighbouring lots. Show on the plan separation 

distances from horizontal separation boundaries (e.g. a water well) to system components; this may be by 

setback lines or circles, by measurements or by notes. For simple systems this information can be shown on 

the construction drawing. 

III- 3.4 Selecting a system based on site conditions  

When using the checklist in Volume II, the AP should refer to Section III- 4.1 for guidance on selecting a system 

and conceptual design. 

III - 3.4.1 SOIL TYPE AND PERMEABILITY FOR SYSTEM SELECTION AND SIZING 
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Using the standards tables of this Manual involves selecting a soil type or a representative permeability. For 

example, the selection of a soil HLR involves selecting a soil texture class, structure and consistence category 

and a soil permeability or percolation rate. 

Since the soil profile is likely to consist of more than one horizon between the infiltrative surface and the 

limiting layer, the AP will need to choose the most appropriate soil type or permeability to use in the tables. 

The standards provide a procedure for this selection. In the majority of cases, the choice is the soil horizon 

within 30 cm below the infiltrative surface that will result in the most conservative value or result from the 

particular table. 

However, this should not be applied blindly. Consider the purpose of the standard. In some cases, it may be 

preferable to use a more conservative choice of soil type, based on a more limiting horizon.  

For example, Table II- 6 (page II-16) limits the use of Type 1 below grade Seepage Beds to certain soil types 

òat the infiltrative surfaceó. If a site had Clay Loam with Poor structure and consistence to 30 cm depth, with a 

Sandy Loam with favorable structure and consistence below, choosing the Sandy Loam soil as the soil type for 

this particular consideration would result in no constraint for application of a Seepage Bed. However, the Clay 

Loam would restrict oxygen flow to the bed and the system might have a limited life. In this case, the AP should 

consider the impact of the Clay Loam in context and either use a different system type, or remove the Clay 

Loam soil for an adequate distance around the bed. 

Also, the soil type for one table may not be the appropriate type for another. For example, micro-dosing 

specification may use a different soil type than that used for HLR selection.  

III- 3.5 Plans and specifications 

When using the checklist in Volume II, the AP should refer to Section III- 4.1 for conceptual design and system 

selection, and Section III- 4.1.1 for guidance on system selection and conceptual design. 

III - 3.5.1 FILING 

Before construction, alteration, or repair to a sewerage system may begin, the SSR requires that, as a minimum, 

the Authorized Persons file the information specified in the SSR section 8 with the Health Authority, in a òform 

acceptable to the Health Authorityó.  

This filing is valid for 2 years from date of acceptance. 

III- 3.6 Installation  

The AP should refer to Section III- 6 for guidance on installation of the specific system. 

III - 3.6.1 SIGNIFICANT CHANGES TO DESIGN DURING INSTALLATION 

Prior to or during installation, the SSR requires that if any material changes are made to the information filed, 

the AP must file an amendment with the Health Authority to update the filing.  

Minor changes do not require that the AP file an amendment. These are simply recorded as part of the final 

record drawings and documentation.  

For amended designs, the AP should retain documentation, including design rationale, as for any other design. 

Changes significant enough to require filing an amendment include the following: 

¶ Change to treatment method (example type 1 to type 2); 
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¶ Relocation of the dispersal system to a different area of the lot; 

¶ Change in lot legal description or owner name; 

¶ Change in the use of the building, or in the Daily Design Flow (DDF); 

¶ Change to the distribution type or the dosing type; and 

¶ Changes to the system design that result in departures from SPM standards (e.g. a vertical separation 

that does not meet the minimum standard). 

III - 3.6.2 COMMISSIONING  

At system commissioning, it is critical to record key system operational parameters. The following checklist is 

provided for guidance. It is preferable if the AP who filed the system is on site for commissioning. The AP 

should prepare a checklist or table to help them record important information for the type of system being 

commissioned. 

Example general commissioning checklist:  

 Set float switches or transducers, and test the system operation, including alarms. 

 Set the pump control panel (timers, data loggers and programmable controls) and test operation. 

 Test pumps, fan and blower operation, and measure the voltage and run amperage. 

 Check the force mains, including the pressure effluent collection mains, for leaks. 

 Flush all lines in the treatment and pumping systems, transport lines and dispersal system. 

 Test back-flow preventers (i.e. check valves). 

 Test and adjust the D-box and outlet controls (gravity system with D-box). 

 Test the pressure distribution residual pressures (a.k.a. òsquirt testó). This may include the final pressure 

distribution system, and treatment system distribution piping (i.e. sand and textile media filters). Adjust 

valves, as required, to equalize pressure. Record distal pressures (squirt heights). 

 Test and record pump discharge flow rate or draw down. Record pump run amperage. 

 Record the initial control panel settings, system operating parameters, and the start-up data logs. Note 

any changes to the design or operational settings. 

 Complete a general review of the system operation to verify that it is operating as intended, and in 

accordance with the manufacturerõs specifications. 

 Perform baseline monitoring if applicable, (e.g. record water table levels in observation standpipes, 

collect and test samples of water from drainage system). 

 Put the sewerage system into service. Ensure that the breakers, switches and valves are in operating 

position, the tank lids are secure and that the site has been left in a safe and tidy condition 
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Commissioning is a good opportunity to communicate with the owner about the use and operation of the 

sewerage system, source control, alarms, power outages, maintenance and monitoring, dos and donõts, etc. 

Also, inform the owner of requirements for maintenance under the SSR, and provide them with a contact for 

establishing a maintenance contract. 
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III - 3.6.3 POST INSTALLATION 

After installation, the installer should provide the filing AP with: 

¶ Record of the installation including photos 

¶ Component information & manuals 

¶ Useful information for writing the maintenance plan 

¶ An Installers Letter of Certification 

¶ A record drawing showing all measurements and locations for system components (if this is not 

prepared by the filing AP).  

These should be provided within 15 days of completion of the installation. 

III- 3.7 Letter of certification, record drawing and as installed specifications  

Refer to the Sewerage System Regulation and the local Health Authority for legislated requirements for letters 

of certification, record drawings, installed specifications, maintenance plan, and other documents forming part 

of the final filing package. 

Within thirty days of completing construction of the sewerage system, the Authorized Person must file with 

the Health Authority a letter of certification (LOC) (in a form acceptable to the Health Authority), record 

drawings and specifications and a Maintenance Plan. The AP must also provide the owner with a copy of these 

same documents.  

The AP should check with the Health Authority whether there are any written Orders on file for the system, 

and verify that the system meets Order requirements prior to submitting the LOC. 

Systems falling under the SSR which are encountered operating without a letter of certification should be 

referred to the local Health Authority. 

The system is not considered complete until such a time as the Authorized Person has completed a final 

inspection and is satisfied that the system is complete and ready to operate. This will include verification that 

any deficiencies identified by the AP have been fixed or completed. All electrical connections should be 

complete. 

III - 3.7.1 RECORD DRAWING 

The record drawing will be used by the maintenance provider to locate system components. For this reason, 

the drawing may need actual measurements from fixed control points (e.g. the corner of a building or a 

property pin) if the components will otherwise be difficult to locate. 

III - 3.7.2 MAINTENANCE PLAN 

The maintenance plan is submitted with the letter of certification. It is intended to provide information and 

direction to a maintenance provider AP and may therefore be written in a form not suited for a lay person, that 

is, including industry terminology and technical detail. 

The standards indicate the minimum items to be included in the maintenance plan. This section provides 

additional information and guidance on some of those checklist items.  
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The plan should also include a section written for the owner, which provides system information that is 

understandable by the owner. Given the importance of proper maintenance and operation to the function of 

the sewerage system, it is critical that the owner is educated on the maintenance and operation of their system 

and understands that adherence to the maintenance plan and maintenance schedule is necessary. 

III - 3.7.2.1 Operation manual  

The operation (instruction) manual should include a summarized description of the system including the 

following: 

 Treatment type, method of distribution, configuration and size of dispersal system, type and number of 

observation ports, type of pump control system and method of flow monitoring, alarms, pump size, and 

model (if applicable). 

 The Design Daily Flow and the average daily flow allowance (50% of DDF) that will be used for flow 

monitoring.  

 If a cycle counter is used to measure the flows, the measured volume discharged per dose. The cycle 

count multiplied by the dose volume should be less than the average flow allowance. 

 A troubleshooting guide for the system, if appropriate 

 expected system component lifespan, and a recommended routine replacement timetable, if appropriate 

 Information on how to use the system. 

III - 3.7.2.2 Maintenance provisions in the plan  

Maintenance provisions should include the following: 

III- 3.7.2.2.(a) Recommended frequency of maintenance service and monitoring  

 Maintenance instructions, tables and checklists: 

 Data to be recorded at intervals and how that data will be collected  

 Tables for data recording and checklists or tables for maintenance steps 

 Schedule for component replacement and expected component lifespan 

 monitoring plan, with tables or forms for recording monitoring data:  

 instructions for sample collection and analysis (for Type 2 and 3 systems) 

 instructions for general inspection of the dispersal and receiving area 

 flow monitoring instructions 

 instructions for actions based on monitoring data 

III- 3.7.2.2.(b) Commissioning details  

The maintenance plan should include details from system commissioning. These can be provided separately 

or can be filled into the maintenance tables. 

For example, the commissioning information for a simple dosed pressure system would include: 

¶ Panel records at commissioning such as cycle count, pump run time, number of alarm events, timer 

override, lag events, and float errors; 

¶ Dispersal field residual head (squirt heights); 

¶ Pump chamber calibration expressed as volume of fluid per depth of fluid (litres per cm); 
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¶ Pump draw down per minute or draw down per dose; 

¶ Pump start and run amp draw and voltage;  

¶ Float or transducer settings for each event, measured as a height from inside tank bottom (at point of 

activation). For demand dosing: pump off, pump on and alarm on. For timed dosing: redundant off, timer 

enable, alarm on, and lag (override) event; 

¶ Pump run time and off time (rest period) for timed dosed system; and, 

¶ Actual volume discharged per dose if to be used for flow monitoring. 

III- 3.7.2.2.(c) Maintenance tasks and troubleshooting guidance   

Refer to Section III- 7.3 (maintenance tasks) for general maintenance tasks and details regarding the 

expectations for maintenance and monitoring procedures for specific system types.  

With advanced systems and proprietary equipment, manufacturers may recommend additional specialized 

maintenance. Include these special tasks in the maintenance plan. 

For any systems where troubleshooting may not be clear to the average maintenance provider, provide simple 

troubleshooting guidance. 

III - 3.7.2.3 Information for the system owner  

The maintenance plan is to include information for the owner, presented in a way that they will find easy to 

understand. This information should include: 

 Explanation of general system function and operational expectations 

 Contact information and emergency contacts 

 Owner responsibility under the SSR 

 Any special skills needed by the maintenance provider 

 Any items remaining to be completed after commissioning 

 A simple list of system òDos and Donõtsó 

 A sewage source control guideline 

Provide for the owner to acknowledge they have received and understood the plan (òsign offó).  

III - 3.7.2.4 Review 

The maintenance plan should instruct the maintenance provide on how to review the maintenance and 

monitoring records, and how to respond to sub-standard monitoring results.  

If maintenance is not provided by the AP who originally filed the system, there should be provision for regular 

review by that AP or another qualified AP. 

III - 3.7.2.5 Local maintenance bylaws  

The local government may have a bylaw requiring maintenance, and this bylaw may specify maintenance 

intervals and reporting requirements. If this is the case, include relevant information in the maintenance plan 

and inform the homeowner of the bylaw requirements.  

In case of a difference between maintenance requirements of a bylaw and those in the maintenance plan, the 

most stringent requirements take precedence. 
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If a local government maintenance bylaw is in place, it is good practice to forward a copy of the summary 

table(s) of maintenance requirements and schedule to the local government. 

III - 3.7.2.6 Updates to the maintenance plan  

If the operation, maintenance or monitoring procedures are changed, then the maintenance plan should be 

updated and the updated plan filed with the Health Authority. This should be done by the AP who originally 

filed the system, or by another qualified AP. 

III- 3.8 Maintenance and monitoring  

See Section III- 7 for guidelines on maintenance procedures and reporting.  
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III- 4 GUIDELINE TO SELECTING A SYSTEM FOR A SITE 

III- 4.1 Dispersal system selection 

III - 4.1.1 CONCEPTUAL DESIGN 

The AP is expected to document how the sewerage system was selected to match the site and how the system 

solves problems relating to site and soil constraints. The System Selection Worksheet (Section III- 4.1.1.2) is 

one option for documenting this process. 

For more complex situations, write additional rationale statements. This can be an expanded table following 

the same format at the System Selection Worksheet.  

III - 4.1.1.1 Procedure for conceptual design  

III- 4.1.1.1.(a) Establish Daily Design Flow for the system  

Daily Design Flow (DDF) and any special considerations for the site use form the basis for system sizing. 

III- 4.1.1.1.(b) Site and soil capability tables and vertical separation tables  

Check the site and soil capability tables for constraints that restrict the type of system that can be used, for 

opportunities for particular solutions, and for design procedures. Start with the simplest options first. 

Use the vertical separation (VS) tables to establish the minimum VS for each type of system option considered. 

This may limit the types of systems that can be used on that site.  

Several VS options may be available for the site, depending on the soil type, type of system, type of 

distribution and type of dosing.  

In general, uniform distribution, then timed dosing, then micro-dosing are options that allow the use of 

shallower soil depth. However, there are few sites where a demand dosed uniform distribution system cannot 

be used. 

In cold climate conditions, the dosing standards have a particular effect on pressure distribution systems, 

because of the risk of freezing of distribution laterals. It is not always practical to plan or design a system with 

pressure laterals that drain back between doses and dose volume may need to be large. As a result, the system 

may not be able to achieve a large enough number of doses per day to meet micro-dosing standards. 

III- 4.1.1.1.(c) Area available for the dispersal and receiving areas  

The size of area available is determined by the site and soil characteristics, and also by the horizontal separation 

standards and any covenants, easements etc. or planned developments that affect use of the site. 

Once the available area is known, the planner can consider area constraints and length constraints for the 

system. 

III- 4.1.1.1.(d) System type and system selection  

The combination of these considerations, in turn, helps in deciding (for example) between a Seepage Bed and 

a trench system, selecting a type of effluent (e.g. to reduce the area needed), and choosing a system or features 

to fit the system to the space available. 

There is likely to be more than one system option for the site. 

In general, the recommended approach is to start with the simplest system and work from there, 

generally considering two or more potential options for the site. 
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When selecting a treatment and dispersal system, consider additional points, including the following: 

¶ Owner priorities for landscaping. 

¶ Owner plans for developing the site (including access roads and trails). 

¶ System capital and operating costs. 

¶ System reliability. 

¶ Access for installation and for maintenance. 

¶ Specialized skills needed to maintain the system. 

¶ Reduction in site and soil impact. 

¶ Drainage or diversion of water. 

¶ If repairing a system, the reasons for failure of the existing system. 

III - 4.1.1.2 System Selection Worksheet to summarize conceptual design  

The following pages introduce a System Selection Worksheet that follows the basic steps of system selection 

and conceptual design.  

This worksheet can be used to summarize the planning process, including selecting the DDF, identifying site 

and soil constraints and potential solutions, comparing vertical separation options, sizing the distribution 

system, and selecting the recommended system and components. 

¶ Table III- 4 is a System Selection Worksheet with instructions on filling it in.  

¶ Table III- 5 is an example of a System Selection Worksheet filled in for an example site.  

These tables may be used as templates. 

A blank table is available for copying; see the appendix, Section III- 8.4. 
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Table III- 4. System Selection Worksheet with instructions  

ITEM VALUE CONSTRAINT, OPPORTUNITY, 

RESULT 

SOLUTION AND 

RATIONALE 

Soil texture Soil texture From site evaluation Soil horizon chosen 

Soil structure and 

consistence 

Soil structure and 

consistence 
Category from Table II- 4  

Other soil notes 
Coarse fragments or other 

factors relevant 

Constraint from Table II- 7 

% adjustment for HLR 
Other notes 

Kfs Kfs, mm/day  Any notes on selection 

Percolation rate Percolation rate, min/inch  Any notes on selection 

Soil depth 
Soil depth for VS selection Type of restrictive layer 

Soil depth for LLR selection 

Any notes on depth in 

receiving area 

Slope % 
>15%, >25%, >45%? Tables II-5 and II-6, and 

guidance from Table III- 7 

Notes on restrictions to 

system type 

Slope shape, location 

Concave? 

Unfavorable location?  

Adjust system contour 

length to bowstring length 

if concave contour 

Elevation house 

sewer to dispersal 

area 

Up, down, vertical distance 
Gravity possible? 

Non pump dose possible? 
 

Temperature Extreme cold?  May need to adjust design 

Net positive 

evapotranspiration? 

> 0 mm/year? 

> 600 mm/year? 

Opportunity for BC zero 

discharge lagoons and ETA beds, 

Opportunity for ET beds. 

Check Table II- 6 for suitability 

of techniques 

Source of data 

 

Rainfall? 
> 1800 mm/year, > 3000 

mm/year? 

Reduced HLR calculation, 

Section III- 4.1.3 
Source of data 

Soil constraints? 

From Table II- 5   

From Table II- 6   

From Table II- 7   

House bedrooms Enter bedroom number DDF from Table II- 8  

House area Enter total living area Additional DDF from Table II- 8 Based on floor area 

Occupants 
Enter expected occupancy 

DDF from Table II- 9 
Only if occupancy method 

to be used 

Daily Design Flow 
Chosen DDF in L/day 

Calculation summary 
Method chosen, statements 

for owner sign off 
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ITEM VALUE CONSTRAINT, OPPORTUNITY, 

RESULT 

SOLUTION AND 

RATIONALE 

Soil depth and VS 

options, distribution 

and dosing options 

VS option 1 
 

Notes on dosing and 

constraints to design 

VS option 2   

Horizontal separation 

constraints? 

Relevant separations from 

Table II-19 or 20 
 

Notes on potential 

constraints to system 

   

Relevant separations from 

Table III- 16 
 

Rationale for any 

departure 

HLR Type 1 

Soil type: Table II- 22 

Kfs or perc: Table II- 23 Chosen: 

Adjust for coarse 

fragments, rainfall or for 

use with SDD 

HLR for sand 
Type of sand and effluent 

Table II- 24 
Chosen: For sand mound etc. 

HLR Type 2 

Soil type: Table II- 22 

Kfs or perc: Table II- 23 Chosen: 

Adjust for coarse 

fragments, rainfall or for 

use with SDD 

Minimum system 

contour length 

LLR from soil type: 

From Kfs or Perc: 

Chosen: 

 
Or minimum system 

contour length  

(Table II- 26) System contour length Length = DDF ö LLR 

 

Dispersal area size 

and options 

AIS for Type 1 AIS = DDF ö HLR  

AIS for Type 1 to sand   

AIS for Type 2 AIS = DDF ö HLR  

AIS and min. basal area for 

other system types 
AIS = DDF ö HLR 

E.g. minimum basal AIS for 

a sand mound 

Area available  Consider setbacks 

Option 1   

Option 2   

Length constraint? 

Minimum system contour 

length to meet standard 

AIS = DDF ö LLR or minimum 

system contour length 

Adjust for any concave 

contour 

Length available on 

contour 
From site evaluation And potential solutions 

Other considerations 

Owner priorities   

Other site constraints Or opportunities  

System summary   Rationale summary 
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Table III- 5. Example of filled System Selection Worksheet  

ITEM VALUE CONSTRAINT, OPPORTUNITY, 

RESULT 

SOLUTION AND 

RATIONALE 

Soil texture 
Sandy Loam  

 
For 30 cm below infiltrative 

surface 

Soil structure and 

consistence 

Angular blocky, strong 

Friable 
Favorable  

Other soil notes 
Coarse fragments 10% 

No constraint (<35%) 
No HLR adjustment needed 

to meet standard 

Kfs 
1200 mm/day  

 
2nd lowest of 4 tests 

At 25 cm depth 

Percolation rate Not used   

Soil depth 

30 cm Low permeability restrictive 

layer (depth consideration for 

LLR and VS the same) 

Same depth for receiving 

area 

Slope % 12 % No restriction on type of system   

Slope shape, 

location 

Linear, in 

Backslope location 
No constraints No adjustment needed 

Elevation house 

sewer to dispersal 

area 

Estimated 3 m up from 

house Gravity to field not possible  

Temperature 
Not extreme cold 

 
System freezing not severe 

constraint 

Net positive 

evapotranspiration? 

120 mm/year net positive Table II-6 shows Kfs too high for 

lagoon or ETA bed, ET too low 

for ET bed. 

Farmwest data (water 

deficit) 

 

Rainfall? 1200 mm/year No HLR reduction needed Environment Canada 

Soil constraints? 

Not suitable for gravity Except lagoons, ET and ETA  Soil depth, From Table II-5 

Not suitable for: BC zero discharge lagoon 

ETA bed (Kfs) 

ET bed (net ET< 600 mm/year) 

Climate (ET) From Table II-

6 

Soil not constrained  From Table II-7 

House bedrooms 3 1300 L/day Table II-8 

House area 270 m2 No additional flow for area Table II-8 

Occupants 
Occupancy method not used 

 
Occupancy declared to be 

normal 

Daily Design Flow Table II-8 1300 L/day  Standard DDF 
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ITEM VALUE CONSTRAINT, OPPORTUNITY, 

RESULT 

SOLUTION AND 

RATIONALE 

Soil depth and 

VS options, 

distribution and 

dosing options 

Type 1 to sand mound, 

demand dosing 

60 cm min. sand depth 

Total VS 90 cm, OK 

Receiving area OK 

Demand dosing OK* 

Type 1 to sand mound, timed 

dosing 

45 cm min. sand depth 

Total VS 75 cm, OK 

Receiving area OK Timed 

dosing OK* 

Type 1 to sand mound, micro-

dosing 

30 cm min. sand depth 

Total VS 60 cm, need to add 15 

cm sand to meet 75 cm min. 

No VS advantage for 

micro-dosing due to need 

for extra sand** 

SDD with fill, micro-dosing, 

Type 1 or 2 

30 cm sand depth  

Total VS 60 cm 
 

Horizontal 

separation 

constraints? 

Downslope perimeter drain, 

discharge to rock pit 
7.5 m minimum separation  

Ensure rock pit does not 

affect field. 

Property lines 3 m separation recommended in 

Table III- 16 
No departure needed 

HLR Type 1 
Soil type: 27 L/day/m2 

Kfs: 30 L/day/m2 
Chosen: 27 L/day/m2 

HLR adjusted, 27 x 0.5 = 

13.5 L/day/m2 for SDD 

HLR for sand Type 1 to Mound Sand Chosen: 40 L/day/m2 For sand mound 

HLR Type 2 
Soil type: 50 L/day/m2 

Kfs: 60 L/day/m2 
Chosen: 50 L/day/m2 

HLR adjusted, 50 x 0.7 = 

35 L/day/m2 for SDD 

Minimum 

system contour 

length or LLR 

LLR: soil type: 60 L/day/m 

Kfs.: 60 L/day/m Chosen: 60 L/day/m 
Table II-26 specifies use of 

LLR tables 

 

Dispersal area 

size and options 

AIS for Type 1 48 m2 

96.3 m2 for SDD 

1300 ö 27 

1300 ö 13.5 for SDD  

AIS for Type 1 to sand 32.5 m2 1300 ö 40, mound bed 

AIS for Type 2 26 m2 

37 m2 for SDD 

1300 ö 50 for Type 2 

1300 ö 35 for SDD 

Sand mound minimum basal 

area 
26 m2 (< bed area) 

Based on Type 2 at basal 

area 

Area available >300 m2 Setbacks OK 

Type 1 to sand mound Initial calc. < 100 m2 needed Including toe areas 

SDD with fill Initial calc. < 100 m2  

Length 

constraint? 

Minimum system contour 

length needed 
21.7 m 1300 ö 60 

Length available on contour 35 m to property lines Setbacks OK 

Other 

considerations 

Owner priorities No concern over sand mound Prefers lower mound. 

Other site constraints No other constraints  
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ITEM VALUE CONSTRAINT, OPPORTUNITY, 

RESULT 

SOLUTION AND 

RATIONALE 

System 

summary 

Type 1 to sand mound 

Pressure distribution and timed 

dosing 

VS 45 cm in sand, 75 cm as 

constructed 

Dose 12 x per day at DDF 

minimum. 

Chosen after consideration 

of sand cost and owner 

priorities for landscaping 

Notes on the example: 

¶ Some options are not shown, following the principle of òsimplest option firstóñfor example, Type 3 

options are not shown, and Type 2 options are only shown if considered to confer an advantage. 

¶ *Demand dosing is OK for soil based on soil constraints table. For simplicity in this example, low 

frequency demand dosing option is not shown. This option is less likely to be used for this site, since the 

site does not have high risk of freezing. 

¶ *Timed dosing or micro-dosing is not a constraint to design since non-freezing conditions allow keeping 

distribution lateral pipes full. If there was a risk of freezing, notes would be added on design options (for 

example, using cold climate dosing standards from Table II-13). As for demand dosing, low frequency 

option is not shown. 

¶ Adjustment to SDD HLR is made following SPM standards; see Section III- 6.11.2 for an example. 

¶ **No òadvantageó (in terms of sand depth) for micro-dosing to a sand mound, because the as 

constructed VS specified by the standards is 75 cm minimum, leading to a need for 45 cm of sand depth 

in any case. 

¶ If sand cost was low and the owner did not prefer a lower mound, demand dosing might be a lower cost 

option. However, timed dosing confers other advantages for system flow management and will improve 

reliability of the sand mound. 

III - 4.1.2 SITE CAPABILITY AND SYSTEM SELECTION 

III - 4.1.2.1 Potential solutions and system types  

This Manual offers a wide and varied toolbox of potential techniques and systems to meet the needs of almost 

all sites. Often the decision is simple, because the site is not seriously constrained. However, some situations 

warrant specialized techniques. 

Table III- 6 summarizes the following: 

¶ Application: Projects, sites, and soils where this type of system is generally suitable. 

¶ Limitation: Projects, sites, and soils where this type of system is generally unsuitable.  
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Table III- 6. System applications and limitations  

TYPE OF SYSTEM APPLICATIONS 
LIMITATIONS AND UNSUITABLE 

CONDITIONS 

Type 2 treatment Small available dispersal area 

o Higher maintenance than Type 1 

o May need electrical power 

o Some systems need special measures for 

seasonal use 

Type 3 treatment 

o Small available dispersal area, when 

used with high HLR 

o VS constraints when used with lower 

HLR 

o As part of design by a professional 

o Higher maintenance than Type 1 

o Higher monitoring costs than Type 2 

o May need electrical power 

o Some systems need special measures for 

seasonal use 

o Professional design required by SSR 

Seepage Beds Small available dispersal area 

Unsuitable for: 

o Slopes > 15% 

o Low permeability soils 

At grade and raised 

systems 

o Limited vertical separation 

o System contour length constraints (may 

need toe blanket) 

Unsuitable for steep slopes (range depends 

on system type) 

Gravity distribution 

o Simple 

o No electrical power needed for trickling 

gravity systems 

o Sites where dispersal area is at lower 

elevation than the septic tank 

Unsuitable for: 

o Shallow soil depth 

o High or low permeability soils 

o Slopes > 15% (trickling) 

o AIS > 100 m2 (trickling) 

o Raised systems 

Pressure distribution 

o Shallower soil depth than for gravity 

distribution 

o Wider range of soil types than for 

gravity distribution 

o Demand dosing may need power 

o Timed dosing needs power 

o Additional components needed 

Pressure distribution 

with timed dosing 

o Shallower soil depth than for demand 

dosing for some soil types 

o Wider range of soil types than for 

demand dosing 

o Allows strict control of system flows 

o Timed dosing needs power 

o Larger pump tank needed than for 

demand dosing 

Pressure distribution 

with micro-dosing 

o Shallower soil depth than for timed 

dosing for some soil types 

o Wider range of soil types than for timed 

dosing 

o Allows strict control of system flows 

May be difficult to achieve dose frequency in 

freezing conditions 

Subsurface Drip 

Dispersal 

o Shallow soil depth 

o Small available dispersal area 

o Very steep or complex slopes 

o Forested landscape 

o Low impact 

o Type 1 restricted to more permeable soils 

o Complex system design and additional 

components needed 

o Needs electrical power 

o Standards specify timed dosing 
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TYPE OF SYSTEM APPLICATIONS 
LIMITATIONS AND UNSUITABLE 

CONDITIONS 

At-grade beds 

o Small available dispersal area 

o Limited vertical separation 

o Bed system on steeper slopes than 

Seepage Beds 

o Unsuitable for slopes > 25% 

o Bed may be long  

o Restriction is site has concave contour 

o Standards specify pressure distribution 

Alberta At Grade 

systems 

o Limited vertical separation 

o Low impact 

o Low permeability soils 

o Limited to forested sites with LFH horizon 

o Unsuitable for slopes > 15% 

o Bed may be long 

o Type 2 or Type 3 effluent 

o Restriction if site has concave contour  

o Needs electrical power 

o Standards specify pressure distribution 

with timed dosing 

Sand mounds 

o Limited vertical separation 

o Soils with structure not suitable for 

infiltration of effluent 

o Very high and very low permeability 

soils 

o High permeability soils without use of 

micro-dosing 

o Not suitable for slopes > 25% 

o Bed may be long  

o Restriction is site has concave contour 

o High site impact 

o Standards specify pressure distribution 

with timed dosing 

Sand mantle sand 

mound 

Sites which might otherwise suit a sand 

mound but have insufficient contour length 

to meet LLR standards. 

As for sand mounds 

Sand lined 

trenches/beds 

o Very high permeability soils 

o Favorable soil underlying less favorable 

soils 

o Shallow vertical separation (bottomless 

sand filters) 

o Beds not suitable for low permeability 

soils and slopes > 15%  

o Standards specify pressure distribution 

with timed dosing 

ET or ETA beds 

o Simplicity 

o May operate without electrical power  

o Suitable for very low permeability soils 

o An alternative to lagoons 

o Suited to summer seasonal use 

o ET beds do not require soil 

o Limited to suitable climates 

o Complex system design 

BC zero discharge 

lagoons 

o Simplicity  

o May operate without electrical power  

o Suitable for very low permeability soils 

o Limited to suitable climates 

o Limited to large lots 

o Not suitable for slopes > 12% 

o May be aesthetically displeasing 

Site drainage 

o Lowers the water table, improving 

vertical separation 

o Deeper water table may increase the 

range of system options 

o May allow for a shorter system 

o Drains should meet the setback distances 

from the dispersal 

o It is difficult to predict, beforehand, how 

much the water table will drop as a result 

of the drain 

For sites with system contour length constraint, see Section III- 5.6.3.2 for guidance and solutions. 
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III - 4.1.2.2 Guidance on soil constraints to site capability  (Table II - 7) 

As guidance, the following tables and examples expand on the soil capability standards Table II- 7 (page II-17) 

and footnotes, and offer some suggested options. See Volume IV for rationale. 

III- 4.1.2.2.(a) Very high permeability soils  

Soil type or 

condition 

o Gravel and very gravelly sand  

o Or Kfs >17,000 mm/d 

o Or percolation rate faster than 0.5 min/inch 

Constraining factor Very high permeability 

Potential solution o Uniform distribution with timed or micro-dosing. 

o Note that the vertical separation standards are different for demand dosing versus 

timed dosing versus micro-dosing options 

Alternative 

solutions (where 

appropriate) 

o Sand mound or sand-lined trench or bed, with timed or micro-dosing options 

o Or ET bed 

Notes Reduce the soil HLR based on the proportion of coarse fragments (> 2 mm) in the soil 

III- 4.1.2.2.(b) Coarse fragments 

Soil type or 

condition 

More than 35% total gravel and other rock fragments (particles larger than 2 mm) 

Constraining factor Reduced soil area for dispersal and treatment. Reduced water holding capacity. 

Potential solution Reduce the soil HLR and increase the dosing frequency (which reduces HAR) 

Notes o Base the soil HLR on the non-gravel portion of the soil and reduce the loading rate 

by the percentage of rock fragments over 35%.  

o Calculate the dose frequency following Section III- 5.2.2.2.(d) if using micro-dosing. 

 

Example of HLR adjustment: 

The soil HLR selected from the tables is 25 L/day/m 2. The coarse fragment content in the soil is 

55% (0.55 as proportion) 

The calculated proportion for adjusting the soil HLR  

= 1 ð (proportion of coarse fragments ð 0.35) 

Proportion for adjusting the HLR = 1 - (0.55 ð 0.35) = 0.8 

The adjusted HLR = 25 x 0.8 = 20 L/day/m 2 

The soil hydraulic loading rate is decreased; the infiltration area is increased. 
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Soil type or 

condition 

More than 60% total gravel and other rock fragments larger than 2 mm 

Constraining factor o Risk of effluent short circuiting due to large fractures and voids 

o Severely reduced soil area for dispersal and treatment.  

o Reduced soil water holding capacity. 

Potential solution Uniform distribution with Timed or micro-dosing 

Alternative solution 

(where 

appropriate) 

o Sand mound, sand-lined trench, sand-lined bed with timed or micro dosing 

o ET bed 

Notes o Calculate the soil HLR based on the non-gravel portion of the soil and reduce the soil 

loading rate by the percentage of rock fragments over 35%.  

o Calculate the dose frequency following Section III- 5.2.2.2.(d) if using micro-dosing. 

 

Example of HLR adjustment: 

The soil HLR selected from the tables is 25 L/day/m 2. The soil coarse fragment content is 75% 

(0.75 as proportion) 

The proportion for adjusting the HLR is 1 - (0.75 ð 0.35) = 0.6 

The adjusted HLR = 25 x 0.6 = 15 L/day/m 2 

Soil type or 

condition 

90% or more total coarse fragments larger than 2 mm 

Constraining factor o Risk of effluent short circuiting due to large fractures and voids 

o Very severely reduced soil area for dispersal and treatment.  

o Negligible soil water holding capacity. 

Notes o Not suitable for soil based treatment and dispersal 

o Defined as a limiting layer 

 

III- 4.1.2.2.(c) Very low permeability soils  

Soil type or 

condition 

Kfs is 75 to 150 mm/day or percolation rate 60 to 120 min/inch  

Constraining factor Low permeability, low infiltration rates 

Potential solution Uniform distribution with micro dosing or sand mound with timed dosing. 

Alternative solution 

(where 

appropriate) 

o Sand-lined trenches penetrating below the unfavorable soil layer (if underlain by an 

unsaturated favourable soil). 

o Alberta at Grade system (requires Type 2 or 3 effluent) 

o ET or ETA bed. 

o BC zero discharge lagoon 
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Soil type or 

condition 

Sandy clay, silty clay or clay soils with structure and consistence category òFavorableó. 

Constraining factor Low permeability, low infiltration rates, susceptible to structural damage if compacted 

when wet 

Solution Type 2 or 3 effluent, with uniform distribution with timed or micro dosing or sand mound 

with timed dosing. 

Alternative solution 

(where 

appropriate) 

o Sand-lined trenches penetrating below the unfavorable soil layer (if underlain by an 

unsaturated favourable soil). 

o Alberta at Grade system (requires Type 2 or 3 effluent) 

o ET or ETA bed. 

o BC zero discharge lagoon 

 

Soil type or 

condition 

Sandy clay, silty clay or clay soils with structure and consistence category òPooró. 

Constraining factor Very low permeability, very low infiltration rates, susceptible to swelling, susceptible to 

structural damage if compacted when wet 

Solution Type 2 or 3 with minimum 30 cm sand media depth below infiltrative surface or Point of 

Application, with timed or micro dosing. Typically, a sand mound with sand mantle and 

drainage improvements 

Alternative solution 

(where 

appropriate) 

o Sand-lined trenches penetrating below the unfavorable soil layer (if underlain by an 

unsaturated favourable soil). 

o Alberta at Grade system (requires Type 2 or 3 effluent) 

o ET or ETA bed. 

o BC zero discharge lagoon 

Other very low permeability soils are identified as restrictive layers, that is, flow restrictive horizons. In some 

cases these soils may be suitable for BC zero discharge lagoons or ETA beds, as indicated in Table II- 7 (page 

II-17). 

III- 4.1.2.2.(d) Soils with significant amounts of expandable clay minerals  

Some soils can shrink and swell significantly with changes in water content depending on the expansive 

characteristics of certain clay minerals.  

Wet conditions cause clay minerals to expand, so permeability the soil below the dispersal system will decrease 

as the soil gets wet. In general, this results in the clay rich horizon being identified as a limiting (restrictive) 

layer for dispersal system design. See Section III- 3.3.2.4. for further information. 

For these soils it is particularly important to ensure that permeability or percolation testing is carried on long 

enough for the soil to fully wet. 

Shrinking and swelling can also impact structures, including tanks and other sewerage system structures. 

If these soils are a problem in your area, and you think that they are present on a site you are planning for then 

consult a professional with expertise in soil science.  

As an initial check for risk, follow the simplified test procedure in Section III- 3.3.2.4. 
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III- 4.1.2.2.(e) Prismatic soils 

See Section III- 3.3.2.3.(c) for further information on prismatic structure. Prismatic structured soils which have 

permeability high enough to be considered usable for effluent dispersal may have a high risk of bypass 

(preferential) flow, that is, where effluent travels rapidly down through the soil without adequate treatment. 

To reduce this risk, avoid using soils with prismatic structure for the infiltrative surface. Use a 30 cm or thicker 

layer of sand media fill above the native soil (for example, a sand mound system) or ensure the infiltrative 

surface is in a soil layer at minimum 45 cm above the prismatic soil. To further reduce the risk of bypass flows, 

consider the use of micro-dosing. 

III- 4.1.2.2.(f) Platy soils 

A soil with weak platy structure is prone to damage during construction, or by applied effluent. A soil with 

moderate or strong platy structure will have low vertical hydraulic conductivity, making it unsuitable for 

conventional dispersal systems. 

This Manual offers the following strategies which should be used together for soils which have platy structure 

of weak grade: 

¶ Infiltrative surface above the platy layer (30 to 45 cm minimum above the platy layer), or sand media 

used for infiltrative surface, and 

¶ Uniform distribution, and 

¶ Micro-dosing. 

Soils with platy structure of moderate or strong grade are identified by Table II- 4 as ònot allowedó and are 

considered to be a limiting layer. The AP may either:  

¶ Treat the platy soil as a restrictive layer; or 

¶ Use an ET bed, ETA bed or BC zero discharge lagoon (where appropriate); or 

¶ Seek advice from a Professional with particular expertise in soil 

III- 4.1.2.2.(g) Sink holes and piping  

When water is applied as a relatively large point source flow to some Silt, Silt Loam, Silty Clay and Clay Loam 

soils there may be a risk of sink holes forming.  

Sink holes or pipes are formed when water seeping along vertical and/or horizontal fractures carries away silt 

or clay particles, forming a thin tubular channel. With time the channel enlarges, and may cave in, resulting in 

collapse of the ground surface.  

Risk from onsite systems is highest from leaking pipes or tanks, from associated drainage and with uneven 

distribution in gravity dispersal systems. 

Areas at risk are normally well known locally. If a particular site is considered to be at risk, take precautions 

with drainage systems, piping, tanks and dispersal areas to reduce flow concentration. Take particular care with 

ETA bed systems that rely on effluent ponding for their operation. 

III - 4.1.3 STEEP SLOPES 

Table III- 7 summarizes slope constraint standards and guidelines. 
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Table III- 7. Slope considerations  

SLOPE CONSTRAINT NOTES 

0 to 1% Flat or low slope site 

Alberta At Grade systems, consider the basal 

area of cover material on all sides (not just 

down slope). 

0 to 2% Flat or low slope site 

o Refer to special sizing and layout 

provisions for sand mounds and at-grade 

beds (in Volume II) 

o If a toe blanket is used, install the toe 

blanket all around the system, not just 

down slope. 

> 15% to 25% 

These slopes are not suitable for: 

o Trickling gravity systems 

o Dose to D-box or splitter tee gravity 

systems 

o Seepage Bed systems 

o Alberta At Grade systems 

These slopes may be suitable for: 

o Dosed gravity (other splitting methods). 

o Trickling gravity, with an ETA beds. 

o Infiltration trenches with narrow trenches. 

o Subsurface drip dispersal. 

On these slopes, consider the following: 

o Increase the trench spacing to 3 m 
o Increase dripline spacing for subsurface 

drip dispersal to 90 cm, if the VS less than 

90 cm. 

> 25% to 45% 

These slopes are not suitable for: 

o Dose to D-box or splitter tee gravity 

systems 

o At-grade beds 

o Raised systems 

o Sand mounds 

o Trenches if the VS is less than 90 cm 

These slopes may be suitable for: 

o Dosed gravity. 

o Infiltration trenches with narrow trenches. 

o Subsurface drip dispersal. 

On these slopes, consider the following: 

o Increase trench spacing to at least 3.0 m. 

o Increase dripline spacing for subsurface 

drip dispersal to at least 90 cm. 

> 45% Not suitable for trench systems 

These slopes may be suitable for: 

o Subsurface drip dispersal, with special 

dripline spacing considerations. 

o Selective excavation of level benches, 

provided that the vertical separation 

meets standards after excavation. 

Notes: 

¶ Protection of the downslope receiving area from impact is particularly important on steep slopes. The AP 

could consider the use of a covenant area to prevent disturbance or excavation in the receiving area. 

¶ Where slope is greater than 15% the AP should consider slope stability. 
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III - 4.1.4 CLIMATE 

Condition Site in area which has an average annual rainfall of more than 1800 mm/year 

Constraining factor HLR values may not be suitable due to the infiltration of rainfall 

Adjustment of HLR Reduce the standard HLR. Multiply the HLR by a factor of: 

o 0.85 if the precipitation is 1800 to 3000 mm/year 

o 0.75 if the precipitation is more than 3000 mm/year 

Notes Obtain rainfall data from Environment Canada  

Example: 

The soil HLR selected is 25 L/day/m 2. The average annual rainfall is 2100 mm/year 

The adjusted HLR = 25 x 0.85 = 21 L/day/m  2 

Condition High net positive evapotranspiration 

Opportunity Annual evaporation and transpiration exceed annual rainfall, so that a significant part of the 

discharged effluent may evaporate and hence does not need to infiltrate into the soil. 

Potential 

solutions 

Consider using dispersal or discharge systems that rely on evaporation, such as an ET bed, ETA 

bed, or a BC Zero Discharge Lagoon. 

Notes o These types of systems may lead to sodium accumulating in the soil. In the long term, this 

may damage soil structure, and could lead to system malfunction, or reconstruction with a 

lower soil HLR.  

o ET and moisture deficit data is obtainable from Farmwest, at http://www.farmwest.com/  

o See the appendix, Section III- 8.4for further information on sodium and soil. 

III - 4.1.4.1 Systems in cold climate conditions  

Some parts of BC are cold enough freeze components of sewerage systems. The highest risk systems are those 

that are: 

¶ Installed in the open, particularly in locations where snow will not accumulate; 

¶ Located in areas where very cold conditions occur without snow; 

¶ Where snow is compacted; and 

¶ Used seasonally, or with uses that produce cold sewage 

In very cold conditions, strategies that help systems avoid freezing include the following: 

¶ Install deeper soil cover over the system, usually with vents that are opened in the summer. A lower soil 

HLR may be advisable. 

¶ Place strips of rigid Styrofoam board insulation on top of the trenches. 

¶ Insulate the top of the tank or tanks, extending the insulation at least 60cm beyond the edges of the 

tanks. 

¶ Install the sewerage system where snow will be trapped, and preferably under tree cover.  

http://www.farmwest.com/
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¶ Use an Alberta at Grade system; this system was developed for use in a cold climate. 

III- 4.1.4.1.(a) Pressure distribution system dosing in a cold climate  

The Volume II standards provide an option of low frequency dosing. This option may be useful if there is a risk 

of the system freezing. This is because it is not always practical to have frequent dosing, and drain the laterals 

in a pressure distribution system, and because larger doses reduce the freezing risk for some systems. 

Another option is to slope the laterals back toward the manifold, in order to drain the effluent back into the 

pump chamber between doses. This will allow for a higher dosing frequency but leads to shorter laterals. See 

Section III- 6.10.3.4 for guidance on specifying laterals to drain back. 

III - 4.1.5 FLOOD PLAINS 

To check for known flooding risks on a property, contact the local government for flood plain maps and 

elevations. Ask the property owner about observed flooding elevations on the property. 

III - 4.1.6 OFF-SITE DISCHARGE 

For a severely constrained site consider the potential for locating the dispersal area on a neighbouring 

property. See Section III- 2.2.5for guidance on discharge to a neighbouring property.  
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III- 4.2 Treatment method and treatment system selection 

The Sewerage System Regulation defines three treatment methods and so three kinds of effluent, Type 1, 2 

and 3. 

¶ Type 1 is treatment by septic tank. 

¶ Type 2 is treatment that produces an effluent consistently containing less than 45 mg/L of total 

suspended solids and having a five day biochemical oxygen demand (BOD5) of less than 45 mg/L. 

¶ Type 3 is treatment that produces an effluent consistently containing less than 10 mg/L of total 

suspended solids and having a five day biochemical oxygen demand (BOD5) of less than 10 mg/L, and a 

median fecal coliform density of less than 400 Colony Forming Units (CFU) per 100 mL. Treatment 

systems which meet the BOD5 and total suspended solids standards but not the fecal coliform standard 

are considered Type 2 treatment methods. 

See Section III- 5.1.3 for information on residential sewage and Type 1 effluent.  

After selecting a dispersal system, the AP should select a treatment method (Type 1, 2 or 3) and treatment 

system to match the planned dispersal system and the sewage to be treated. The rationale for selecting the 

treatment system should be documented. 

III - 4.2.1 TYPE 1 (SEPTIC TANK AND EFFLUENT FILTER) 

See Section III- 6.4(septic tanks) and the Volume II septic tank standards for septic tank specification. See 

Section III- 5.1.3.1 for typical Type 1 effluent quality. 

III - 4.2.2 TYPE 2 AND 3 TREATMENT SYSTEMS 

III - 4.2.2.1 Selection of Type 2 or 3 treatment systems  

When selecting a Type 2 or 3 treatment system, consider all of the following: 

 Match the treatment system to the design flow rate (DDF) and the expected strength of the sewage, and 

to expected water use patterns (see Section III- 4.2.3below) 

 Availability of power 

 Match to the site and climate 

 Performance certification and auditing by third party (see Section III- 4.2.2.1.(a)) 

 Performance records for other comparable installed and operating systems on similar sites with similar 

use 

 Capital and operating costs, including energy costs and component replacement costs 

 Availability of preventative maintenance in the future (maintenance provider familiar with the system) 

 Provisions for effluent quality monitoring  

III- 4.2.2.1.(a) Treatment system testing and certification  

It is recommended that APs specify treatment systems which have been certified by an accredited certification 

body to meet the selected treatment method standard.  

In general, specific equipment should not be selected on its certification alone but also assessed for suitability 

to the particular site and operating conditions as outlined above. 



Sewerage System Standard Practice Manual Version 3                Volume III 

Page III-41 

 

Treatment system testing and certification in Canada and the United States is carried out under the Bureau de 

Normalization du Quebec (BNQ) (accredited by the Standards Council of Canada) standards, and also under 

the United States National Sanitation Foundation (NSF) standards. 

https://www.bnq.qc.ca/english.html 

http://www.nsf.org/  

If information from the manufacturer or testing agency was used to help select a system, then the AP should 

keep this information on file. 

III - 4.2.2.2 Performance monitoring of  effluent quality in sand media or soil  

For a combined treatment and dispersal (CTDS) system collecting an effluent sample at the point of application 

may require installation of a site built lysimeter. In general, options may include: 

¶ Suction lysimeters: 

¶ Cup lysimeters, that use a porous ceramic or stainless cup, are not suitable for bacterial sampling 

since they will sieve out bacteria and give a false reading. 

¶ Wick lysimeters, these may be suitable for bacterial sampling but testing of performance will be 

needed. 

¶ Pan (gravity) lysimeters, these may not give adequate samples if the soil or sand moisture content is low.  

For information on lysimeters refer to the United States Environmental Protection Agency, Office of Research 

and Development, May 1993. Subsurface Characterization and Monitoring Techniques: A Desk Reference Guide. 

EPA/625/R-93/003a. 

This US EPA manual may be found by searching online at http://nepis.epa.gov/ for ò625R93003aó 

III - 4.2.2.3 Additional treatment  

As a design option, the AP can define additional treatment needs for an onsite system. 

III- 4.2.2.3.(a) Type 2 10/10 Effluent 

Type 2 effluent is of minimum 45/45 standard. Certain Type 2 treatment systems may produce an effluent 

consistently containing less than 10 mg/L of total suspended solids, and having a five day biochemical oxygen 

demand (BOD5) of less than 10 mg/L. 

This is termed òType 2 10/10ó effluent and the filing should report the treatment method as Type 2. Where 

òType 2 10/10ó effluent is used, the HLR and other standards for application of this effluent is the same as for 

Type 2 effluent, Type 3 standards cannot be used for these systems. 

III - 4.2.3 MATCHING THE TREATMENT SYSTEM TO THE SEWAGE FLOW RATE AND STRENGTH 

When matching the design of the sewerage system to the characteristics of the sewage (the flow rate and 

sewage strength), the AP should consider the following: 

¶ Examine whether there is a benefit to using flow equalization before, or as part of, the treatment system. 

This may be helpful if the sewage flow varies widely, or has higher peak flows than typical residential 

sewage, as defined in III- 5.1.3.1. See below and see Section III- 6.4for discussion of surge flows to septic 

tanks. 

¶ Review the benefits to using a larger septic tank (or larger trash tank); consider the volume needed and 

available for sludge accumulation. 

https://www.bnq.qc.ca/english.html
http://www.nsf.org/business/wastewater_certification/standards.asp
http://nepis.epa.gov/
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¶ Consider the ability of the treatment system to work with unusually cold water. Most sewage treatment 

systems do not operate well at water temperatures below 10 C. 

¶ If the sewage is expected to have an unusually high BOD, or high oil and grease content, ensure the 

treatment system is appropriate to treat the non-residential strength sewage. 

III - 4.2.3.1 Flow equalization  

Flow equalization prior to treatment will usually improve treatment performance.  

Table III- 9 (page III-46) provides typical maximum sewage flow rates per minute and per hour for òresidentialó 

effluent from single family homes. If peak minute or hour flows are expected to be greater, then the AP should 

consider flow equalization. 

Flow equalization measures may include one or more of the following: 

¶ Larger septic or trash tank; 

¶ Flow restrictions at the tank outlet filter, so that the septic tank equalizes flows; (These restrictions should 

be accessible for cleaning, and should allow overflow to the outlet pipe); 

¶ Timed dosing to the septic tank or treatment facility;  

¶ A treatment system which includes timed dosing, or other internal flow equalization. 

Also see Section III- 5.2.2 for flow equalization and dosing. See Section III- 5.1.3.1 for information on surge 

flows. 

III - 4.2.4 DISPOSAL OF SOLID WASTES 

Septic tanks and treatment processes produce biosolids (sometimes known as septage or sludge). These 

biosolids are treated off-site at an authorized receiving facility. The treatment and discharge of biosolids is not 

covered by the SSR or by this Manual. When selecting a treatment system, the AP should consider the 

following: 

¶ The expected pump out interval for tanks and treatment plants, and the associated cost. Refer to the 

appendix, Section III- 8.6 for expected pump out intervals for septic tanks. 

¶ The need to periodically dispose of degraded filter media, and the associated cost.  

For example, for a site where pump out is very expensive due to travel time for the pumper truck, a larger 

septic tank may mean lower long term operating costs. 
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III- 5 GUIDELINES FOR PLANNING SYSTEMS 

III- 5.1 Daily Design Flow 

The Daily Design Flow (DDF) is selected for sizing and specification of the sewerage system, based on the 

estimated peak (maximum) daily flow of the system. It is also the daily domestic sewage flow to be entered in 

the Filing of Sewerage System Form. 

The DDF is used for sizing septic tanks based on the number of days of retention time at DDF and is used for 

assessing the treatment plant hydraulic capacity. It is also used for calculating the area of infiltrative surface 

(AIS) needed for dispersal areas. See Volume IV, Section IV- 5.4for further information on DDF. 

See Sections III- 3.1.4 and III- 3.1.5 for information on characterizing the source.  

III - 5.1.1 CONFIRMATION OF SITE USE 

For all types of system, the AP should inform the owner about the DDF, the expected average daily flow to the 

system, and the type of sewage that the system is designed to accept. 

III - 5.1.1.1 Owner declaration and acknowledgement  

It is considered good practice to obtain a declaration from the owner that clearly states the ownerõs proposed 

use of the system.  

See Section III- 3.1.2 and the appendix, Section III- 8.1 for information on the owner declaration. See Section 

III- 3.7.2.3 for information to be included in the maintenance plan for owner acknowledgement. 

III - 5.1.2 RESIDENTIAL DAILY DESIGN FLOW RATES 

The standards provide tables for selecting a DDF; these are based on typical residential use. The AP may use 

either one of the two methods provided in Volume II: 

¶ Selection using the number of bedrooms and floor area 

¶ Selection using expected occupancy of the house 

The DDF values in the tables include a peaking factor of 2 (so they are twice the expected average flow). The 

figures are based on normal residential sewage strength; this is to take into consideration mass loading to the 

dispersal area. For these reasons it is important that: 

¶ The average flow discharged to the dispersal area should be no more than 50% of the selected DDF 

(from Section II- 5.1.2) on a 30 day average basis. 

¶ The strength (BOD and TSS) of Type 1 effluent which is discharged to the dispersal area should not 

exceed the values for Type 1 effluent in Table III- 8 (below). 

See Section III- 5.1.3.1 (below) for information on typical residential sewage and peaking factors. 

The use of flow reduction devices (example low flow fixtures) does not reduce the Daily Design Flow rates. 

Although low flow fixtures may reduce the volume of flow, the Daily Design Flow rates are not reduced for 

system sizing, as the mass loading does not change.  
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III - 5.1.2.1 Calculating the floor area of a house  

To calculate total house floor area, for use in the selection of DDF, do not include: 

¶ Wall thickness, and 

¶ Non-living areas, including òair spaceó (e.g. open space above a stairway or vaulted room), breezeways, 

carport, garage, workshop, decks, verandahs, and other unheated spaces. 

If the house has an unfinished basement, or some other unfinished area, this can be considered as potential 

future living space, or shown as non-living area, in the best judgment of the AP. The AP should discuss this 

decision with the owner, explaining the cost and system sizing implications, and also the risk of having to 

upgrade the system if these areas are finished later. Ensure the owner signs off on the living area used to select 

the DDF. 

III - 5.1.2.2 Examples of selecting Daily Design Flow  

III- 5.1.2.2.(a) Using bedrooms and floor area  

3 bedroom house, 225 m2 living area. 

From Table II- 8 (page II-20) DDF 1300 L/day 

(Maximum allowable floor area 280 m2) 

 

3 bedroom house, 300 m2 living area 

From Table II- 8 (page II-20) DDF 1300 L/day  

Plus 3L/day additional flow for each square metre of floor area over 280 m2  

= (300 ð 280) x 3 = 20 x 3 = 60 L/day.  

Total DDF = 1300 + 60 = 1360 L/day. 

 

3 bedroom house, 225 m2 floor area plus 1 bedroom carriage house, 100 m2 floor area 

From Table II- 8 for 3 bedroom house , < 280 m2 floor area, DDF 1300 L/day  

And for carriage house, I bedroom, < 140 m2 floor area, DDF 700 L/day 

Total DDF = 1300 + 700 = 2000 L/day. 

III- 5.1.2.2.(b) Using occupancy 

4 bedroom house with 8 occupants. 

Per person flow for normal dwelling from Table II- 9 (page II-21) = 350 L/day 

DDF = 8 occupants x 350 L/day/person = 2800 L/day 
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2 bedroom house, 370 m2 floor area, projected 2 occupants 

DDF based on bedrooms and floor area = 1390 L/day 

Minimum occupancy from Table II- 9 for a two bedroom house, 3 people. 

Per person flow for single family dwelling from Table II- 9 (page II-21) = 350 L/day 

DDF = 3 occupants x 350 L/day/person = 1050 L/day 

III - 5.1.2.3 Seasonal cottages  

For the purpose of this Manual, seasonal cottages are defined as: Small dwellings (less than 100 square metres 

floor area) which are occupied for no more than 6 months a year, and are not used as a principal residence. 

There is a potential risk of high occupancy for these units, as well as the risk of later use as a full time residence. 

If there is doubt about the future use of the cottage as a full time residence or on the level of occupancy, the 

AP should discuss the decision with the owner, explaining the cost and system size implications, and also the 

risk of having to upgrade the sewerage system if the building is later used full time. Ensure the owner signs off 

on the approach used to select the DDF. 

III - 5.1.2.4 Suites 

For one bedroom suites use the one bedroom DDF from Table II- 8. Add the DDF for the one bedroom suite 

to the DDF selected for the main dwelling to obtain the overall DDF for the house. 

For larger suites either use the appropriate DDF based on bedroom and floor area from Table II- 8 (page II-20) 

or use the occupancy method. If using the occupancy method considers type of use, it may be appropriate to 

use per capita flows for multi-family occupancy if the suite shares laundry facilities with the main house. 

III - 5.1.2.5 Types of residential occupancy  

III- 5.1.2.5.(a) Selection of type of residential use  

For existing summer cottages, mobile homes and multifamily dwelling units, consider existing and proposed 

use and occupancy. Use the standard of Table II- 8, or increase the estimated number of occupants if there is 

doubt. 

III- 5.1.2.5.(b) Luxury homes 

For a luxury home the average sewage flow per occupant is often higher than for an average home. Luxury 

homes often include the following: 

¶ Larger overall floor area with larger rooms than the average home 

¶ High quality, high-cost materials than average 

¶ More high water use appliances than an average home 

¶ Domestic service workers 

¶ Large parties and frequent guest use. 
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III - 5.1.3 RESIDENTIAL SEWAGE AND TYPE 1 EFFLUENT CHARACTERISTICS 

III - 5.1.3.1 Residential sewage and Type 1 effluent  

III- 5.1.3.1.(a) Sewage and effluent quality  

Where considering if wastewater is òtypical residential sewageó or if effluent is equivalent to that from Type 1 

treatment, parameters should be at or below the median values shown in Table III- 8. 

Table III- 8. Typical and average parameters for residential sewage and Type 1 effluent  

PARAMETER RESIDENTIAL SEWAGE TYPE 1 EFFLUENT 

RANGE MEDIAN RANGE MEDIAN 

cBOD5 (mg/L) 290 - 560 420 150 - 300 210 

TSS (mg/L) 175 - 400 230 50 - 80 60 

Oil and Grease 

(mg/L) 
35 - 60 50 15 - 25 18 (see note) 

Note: Oil and Grease may cause plugging of soil or sand surfaces and coat soil particles, reducing soil 

permeability and reducing the capacity of the soil to treat effluent. For dispersal to sand media (such as to a 

sand mound), take particular care is to restrict Oil and Grease levels. The recommended median Oil and Grease 

concentration in effluent is 15 mg/L or less for these systems. 

Testing of sewage strength and Type 1 effluent quality is sometimes used to diagnose a malfunction, but 

seldom as routine monitoring. 

III- 5.1.3.1.(b) Peak flows and peaking factors  

i) Collection and treatment system  

Table III- 9 provides guidance for allowable maximum peak flows from the sewer to a septic tank or trash tank. 

Where peak flows are expected to exceed these values, (e.g. where large bathtubs will be discharged to the 

system), the AP should use flow equalization prior to or as part of the septic tank.  

Table III- 9. Peak flow rates for residential sewage  

 MAXIMUM PEAKING FACTOR TO DAILY 

DESIGN FLOW 

MAXIMUM PEAK 

FLOW 

Peak minute flow  50 75 L/min 

Peak hour flow  4 370 L/hour 

Notes: 

¶ Peak flow rates shown are for systems with DDF of up to 2200 L/day. 

¶ Refer to treatment plant manufacturer guidelines for allowable peak flows to treatment plants. 

In order to estimate the peak surge flows to be expected from a residence or small commercial establishment, 

Table III- 10 can be used.  
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Table III- 10. Surge Flows for plumbing trap sizes  

OUTLET OR TRAP SIZE 
HIGHEST EXPECTED SURGE 

FLOW RATE 

INCHES L/MIN 

1.25 28 

1.5 57 

2 83 

2.5 114 

3 142 

4 170 

Note: These surge values per trap size assume that the trap is emptying a container such as a bathtub. They 

do not take into account the volume of water entering the trap. For example, where a 2" trap serves a shower 

and the shower is flowing at 11 L/min, the flow from the trap will be only 11 L/min and surge flow rate will be 

lower than the highest expected surge flow rate. 

Where a sewage pump is installed, calculate surge flows based on capacity of the basin and design flow rate. 

ii) Dispersal system 

Typically, peak flow from the treatment system to the dispersal system is 2 to 3 times average daily flow for 

single family residences and typical onsite systems. Standards of this manual are based on a peaking factor of 

2 from the 30 day Average Daily Flow to the tables of residential DDF. 

III - 5.1.3.2 Garburators  

This Manual instructs the AP to increase the DDF if the building has a garburator (garbage grinder). This is so 

that the system can accommodate the increase in organic mass loading.  

This increased DDF is for use in specifying size of septic tanks and or treatment systems and sizing the area of 

infiltrative surface for the dispersal area. When entering the DDF on the filing form, or for other calculations, 

use the estimated DDF before this increase. 

Typically, garbage grinders increase BOD mass discharged by 20ð65%, suspended solids (TSS) by 40ð90%, and 

Oil and Grease by 70ð150%. 

For buildings with a garburator, the AP should consider some type of  grease interceptor. 
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III - 5.1.3.3 Source control  

Include instructions for sewage source control in the system maintenance plan. In the instructions, define 

allowable average and peak flows and allowable sewage strength. Identify harmful chemicals and other 

contaminants that should not be discharged to the system. Include a summary that the owner can understand. 

Some important notes for source control, beyond the common concerns: 

¶ Hot tubs, swimming pools, water softener back wash water; iron filter flush water, reverse osmosis 

system flush flows or any chlorinated backwash should not be discharged to the system. Refer to the 

appendix, Section III- 8.2 for further information. 

¶ Where chlorine or other persistent chemicals are used as disinfectants in the house or building, the 

chemicals should be removed before the effluent is discharged to the septic tank. These chemicals can 

kill the bacteria in the septic tank and soil, reducing soil-based treatment, and potentially causing a 

health hazard. The design and operation of the sewerage system should consider how to limit the 

discharge of disinfecting chemicals into the sewerage system. This is equally the case if chlorine is used 

for disinfection of effluent in a Type 3 system. The recommended maximum residual level is 4.0 mg/L 

Chlorine in the wastewater discharged to the septic tank and is less than 1.0 mg/L Chlorine in the 

effluent discharged to the dispersal area. Refer to the appendix, Section III- 8.2for further information. 

¶ Where sodium levels in effluent are raised because chemicals that disinfect are used (e.g., Sodium 

Hypochlorite), the AP should ensure that Sodium levels will not cause long-term damage to receiving 

soils.  

¶ Floor drains should not be connected to the onsite system. 

¶ Excess disinfectants and chemicals will affect the biological processes. Examples of disinfectants and 

chemicals are: RV holding tank chemicals, photographic chemicals, weed killers, motor oils, antibiotics, 

floor waxes and strippers. These chemicals and similar substances should not be discharged to the onsite 

system. 

III- 5.1.3.3.(a) Sodium and salinity  

Over time, effluent with a high concentration of sodium can cause clay soils to swell or disperse and lose 

structure and permeability. This will reduce the infiltration capacity of the dispersal system and may lead to 

premature failure of the sewerage system.  

The rate of Type 1 effluent infiltration will usually be limited by the permeability of the Biomat, rather than the 

soil. However, with limited biomat, expanding clays may limit the long term application of Type 2 or 3 effluents. 

See the appendix, Section III- 8.4 for further information. 

To reduce the risk of sodium damage to soils, control of the sewage source is important. Low sodium 

detergents are preferred, and water softener flush water should not be discharged to the system. See Section 

III- 5.1.3.3 (source control).  

III - 5.1.4 DAILY DESIGN FLOWS FOR NON-RESIDENTIAL BUILDINGS 

Frequently, sewerage system filings for small non-residential facilities or non-residential accessory uses are 

made under the SSR. For these facilities flows may vary widely from literature and table values, and sewage 

strength may also vary widely. 
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Estimating non-residential or multi-use flows is more complicated than estimating flows for a single home. 

Table III- 11 provides typical average flows for non-residential uses and can be used as a starting point when 

selecting a DDF for a non-residential building. Use the average flow and BOD values from the table with a 

peaking factor appropriate to the use and application.  
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Table III- 11. Non-residential Average Daily Flow Rate guide  

DESCRIPTION UNIT (PER) AVERAGE 

FLOW (L/DAY 

PER UNIT) 

AVERAGE DAY BOD 

(GRAMS/DAY PER UNIT) 

AND NOTES 

Industrial, commercial (domestic and food 

service waste only) 

    Risk of wax strippers and 

cleaning chemicals, risk of 

cold water and high ammonia 

Office/factory without cafeteria person 50 to 75 30 

Office/factory without cafeteria and with 

showers 

person 75 to 125 35 

Office/factory with cafeteria person 100 38 

Open site (e.g. quarry) without canteen person 60 25 

Full time day staff (staff figures apply to all 

applications) 

person 50 to 75 38 

4 hour shift day staff (staff figures apply to all 

applications) 

person 45 25 

Dental or medical office practitioner 1000 (risk of antibiotics and drugs) 

Beauty salon (without staff) Seat 1000 (risk of chemicals and hair) 

Store, washroom flow only square metre 5   

Shopping center, per toilet room toilet room 1700 380 

Shopping center, per parking space parking space  10   

Accommodation     Risk of wax strippers and 

cleaning chemicals 

Hotel or motel, bed and breakfast, per guest, 

except for luxury hotels 

  

person 200 90 

bedroom unit 250 to 400 180 

Housekeeping unit, no meals bedroom unit 450 130 

Guest bedrooms only, no meals person 80 50 

Non-residential conference guest or day camp, 

including meals 

person 60 25 

Resident staff person 170 60 

Cabin resort person 225 90 (risk of high strength 

wastes from food service) 

Residential or work camps, flush toilets, no 

meals 

person 140 90 

Residential or work camps, flush toilets and 

meals 

person 225 90 (risk of high strength 

wastes from food service) 

Residential camps, no flush toilets person 60   

Dormitory bunkhouse person 140 90 

Nursing Home or retirement home person 475 110 (risk of antibiotics and 

drugs) 

Laundromat (e.g. in apartment building) machine 1200 to 2400 260 to 530 
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DESCRIPTION UNIT (PER) AVERAGE 

FLOW (L/DAY 

PER UNIT) 

AVERAGE DAY BOD 

(GRAMS/DAY PER UNIT) 

AND NOTES 

Food service and bars     Risk of wax strippers and 

cleaning chemicals, risk of 

cold water and high 

ammonia, risk of oils and 

greases 

Restaurant meal 12 15 

Restaurant (fast food, paper service) meal 12 12 

seat 60   

Restaurant (full service) 

  

meal 30 38 

seat 90 120 

Open more than 16 hours a day seat 190 250 

Restaurant (pre-prepared catering) meal 25 30 

Institutional meals meal 20 20 

Function rooms, buffets meal 30 20 

Snack bar or bar meals person 15 20 

Bar/lounge/pub 

  

person 12 15 

seat 140 180 

Coffee shop patron 20 20 

seat 400  

Amenity sites     Risk of wax strippers and 

cleaning chemicals, RV 

holding tank chemicals, risk of 

cold water and high ammonia 

Toilet and shower blocks       

Shower use 40 6 

Toilet urinal use 5 1.5 

Toilet (WC) use 10 12 

Visitor center or Day use site, with flush toilets person 20 15 

Tent or trailer sites (central comfort station, no 

sani-dump facility) 

  

person 75 to 150 45 at low end of range 

site 180 to 360 108 at low end of range 

Camp Trailer site fully serviced (with hook up)  person 70 75 (risk from RV holding tank 

wastes and high strength) 

site 170 170 (risk from RV holding 

tank wastes and high 

strength) 

Assembly hall person 15 12 
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DESCRIPTION UNIT (PER) AVERAGE 

FLOW (L/DAY 

PER UNIT) 

AVERAGE DAY BOD 

(GRAMS/DAY PER UNIT) 

AND NOTES 

Schools and day care     Risk of wax strippers and 

cleaning chemicals, risk of 

cold water and high ammonia 

School, non-residential no cafeteria, no 

showers 

student 15 to 30 20 

School, non-residential no cafeteria, with 

showers 

student 50 25 

school non-residential with cafeteria, with 

showers 

student 90 38 

Boarding school per student student 200 to 300 75 to 100 

Day care center, per child child 75 30 

Notes:  

¶ Use these figures with caution, these are averages and the flow and BOD values may vary widely from 

one facility to another. For food service uses, consider Oil and Grease level as well as the BOD level. 

¶ Consider the potential impact of high ammonia loading and cold water on treatment processes. 

¶ Consider the expected level of use and installed fixtures when estimating average daily flow if a value is 

shown as a range. 

¶ Add staff flows as needed. 

III - 5.1.4.2 Peaking factors for use with non -residential average flow values  

The values provided by Table III- 11 relate to peak day flows in differing ways. For example, the flow per use 

for a water closet is an actual flow, whereas the flow per person for a bunkhouse is an average flow that will 

need to be multiplied by a peaking factor to result in a Daily Design Flow. 

A typical range of peaking factors for treatment and dispersal system design for non-residential facilities is 1.5 

to 5. The AP should select and use a peaking factor appropriate to the facility and projected use 

The treatment and dispersal system sizing and specification standards of this Manual are based on flow 

peaking for normal residential sewage and effluent. In order to use the sizing and specification standards of 

this Manual the AP should ensure that the selected peaking factor and any flow equalization specified results 

in a DDF with peaking equivalent to that for residential sewage and effluent. 

For example, if expected flow peaking is higher than normal for residential sewage, added flow equalization 

can be used to reduce flow peaking to the treatment and dispersal systems.  
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III - 5.1.4.3 Mass loading and non -residential flows  

The system selection standards (site capability, treatment system selection) and system sizing (septic tank 

sizing, hydraulic loading rate and linear loading rate, etc.) standards of this Manual are based on typical 

residential sewage and effluent (see Section III- 5.1.3.1 for sewage strength and peak flows).  

When estimating a DDF for non-residential uses, it is standard practice to consider BOD mass loading, and to 

check that mass loading does not exceed that for typical residential effluent when applied to the treatment 

system and the dispersal area. This consideration goes hand in hand with selection of a peaking factor to 

estimate DDF from the values in Table III- 11. 

Table III- 12 indicates particular categories of non-residential uses where sewage strength varies widely from 

normal residential sewage strength. 

Because of this greater strength it is not appropriate to size and specify a dispersal system based on the 

standards of this manual for these uses.  

Table III- 12. Facility categories 

TYPE OF FACILITY SEWAGE STRENGTH SIGNIFICANTLY HIGHER THAN RESIDENTIAL? 

Industrial, commercial At minimum for medical and Personal Care facilities 

Accommodation At minimum for commercial food service flows 

Food Service and bars Yes 

Amenities At minimum for food service flows and for RV holding tank sani-dumps. 

Schools At minimum for food service flows 
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III- 5.2 Distribution and dosing  guidelines  

III - 5.2.1 TYPES OF DISTRIBUTION AND DOSING 

This Manual provides different vertical separation and soil capability standards depending on the type of 

distribution and on the type and frequency of dosing. 

This is because: 

¶ More uniform distribution has been demonstrated to improve soil treatment by improving aeration and 

by reducing saturation. 

¶ Small doses have been demonstrated to improve soil treatment by reducing saturation and improving 

oxygenation. 

See Volume IV Section IV- 5.6 for further information on soil treatment and the factors that affect soil 

treatment. 

For very permeable soils, the standards of this Manual specify considerably larger vertical separation for gravity 

distribution and demand dosed uniform distribution systems. These highly permeable soils are considered to 

have poor pathogen removal performance unless effluent is applied in small doses; this is because larger doses 

or trickling application to these soils result in bypass flows and poor pathogen removal. 

III - 5.2.1.1 Options  

The standards provide a wide range of options. For the majority of sites, the simpler options, gravity 

distribution and demand dosed pressure distribution, will be adequate.  

As the site becomes more constrained, the options of timed or micro-dosing will give advantagesñparticularly 

in reduced vertical separation or allowance for shallower native soil depth. 

If Type 2 HLR is being used, increased vertical separation (VS) is needed for gravity and also for some types of 

dosing on some soilsñin these cases, if soil is shallow the use of uniform distribution and timed or micro-

dosing will allow for use of the same VS as for Type 1 HLR. 

When deciding on the best option for the site, consider a number of factors, including installation and 

maintenance cost. For example, it may be more economical to choose the option of uniform distribution with 

timed dosing rather than adding extra sand fill to allow use of demand dosing. 

III - 5.2.1.2 Flow equalization and treatment  

By specifying a simple system that equalizes or buffers the rate of effluent flow into a treatment plant, an AP 

can improve the performance of the treatment system.  

Where the Volume 2 standards refer to timed dosing or equivalent flow equalization, the flow equalization can 

be made prior to or as part of treatment. This approach may be used to reduce or remove the need for flow 

equalization at the dispersal system pump tank.  

The AP should assess the degree of equalization to determine if it is reliable and is equivalent to timed dosing, 

and add further equalization at the pump tank, if appropriate. 

For micro-dosing, APs will find advantages to using timed dosing from the pump tank to reliably achieve the 

small, evenly spaced, doses needed for this type of application. 
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III - 5.2.2 DOSING FOR UNIFORM DISTRIBUTION SYSTEMS 

III - 5.2.2.1 Selection of dosing method and dose frequency  

III- 5.2.2.1.(a) Hydraulic application rate  

Dosing standards for uniform distribution systems are based on the concept of Hydraulic Application Rate 

(HAR). This is the depth of effluent applied to the infiltrative surface per dose (example mm). HAR may also be 

expressed in terms of volume per area per dose (example L/m2) or in volume per orifice or emitter per dose. 

HAR = HLR ÷  Dose Frequency 

In general, it is important to use a low HAR, that is, to dose as frequently as practical, considering uniformity 

of distribution. This will result in as small a dose as practical, while still achieving proper distribution.  

Specify a minimum dose frequency when planning the system, following the standards. If practical, increase 

the number of doses per day at commissioning. See Section III- 6.12.3.5 for instructions on calculation of dosing 

at system commissioning. 

The standards provide the allowable minimum doses per day, however the intent is to control the dose volume, 

and so control the HAR.  

Dose frequency is different for Type 1 and Type 2 HLR. This is because Type 2 HLR is higher and so higher dose 

frequency is needed to maintain a low HAR, in order to provide adequate pathogen removal within the soil or 

sand vertical separation. See Section III- 5.3.2.2.(d) for further information. 

III- 5.2.2.1.(b) Low frequency dosing option  

The vertical separation (VS) standards of this manual were developed considering HLR and dose volume (dose 

frequency). Since VS is often a constraint, higher dose frequency is specified to allow the use of shallower VS. 

However, where VS is not constrained because of deeper soils, it is often feasible to use lower dose frequency 

(larger dose volumes). This is provided as the òlow frequencyó dosing option for demand and timed dose 

uniform distribution systems. 

This option may be useful where freezing conditions make it more difficult to use small dose volumes, or for 

certain dosing methods. See Section III- 6.10.3.4 for discussion of strategies for pressure distribution systems 

in freezing conditions. 

III- 5.2.2.1.(c) Timed dosing  

Timed dosing is an option that can be considered for a uniform distribution system. This method can offer 

advantages, such as reduced requirements for vertical separation. However, it is seldom required. 

Timed dosing results in equal doses, spaced more evenly over 24 hours. This provides several advantages over 

demand dosing, including: 

¶ Limiting the Hydraulic Application Rate, because the dose is restricted to a certain pump time (and so a 

certain volume), whereas a demand dose can discharge larger than planned volume if there is inflow to 

the pump chamber during a dose. 

¶ Improved aeration of the infiltrative surface due to certain resting time between doses, in contrast to a 

demand dosed system where doses can occur in close sequence if peak flows are high from the house. 

¶ Equalization of peak day flows over the day and, in some cases, over more than one day. 
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¶ Control of effluent discharged to the dispersal area. A properly specified timed dose system will not 

allow discharge of more than the design flow in any day. This reduces the risk of overloading the 

dispersal area due to leaks, inflow or infiltration or due to overuse of the system. 

¶ More reliable calculation of system flows based on pump starts and run times. 

Timed dosing standards are provided as doses per day at DDF for simplicity. However, the critical advantage 

of timed dosing is that it controls the Hydraulic Application Rate (HAR) per dose, and spaces doses apart by a 

defined length of time. So, whether flows are high or low, the HAR and interval will stay the same. 

Where practical for the project, plan to time dose at average flows. This will improve spread of the doses over 

the whole day during normal operation. This may require a larger pump chamber, see Section III- 6.12.2.1.(b) 

(Timed dosing pump chambers) for further information. 

III - 5.2.2.2 Micro -dosing  

Micro-dosing is a form of timed dosing also termed òlow hydraulic application rate timed dosing. This is a 

further option that can be considered for a uniform distribution system.  

While seldom necessary, this method can offer advantages, such as reduced requirements for vertical 

separation. Micro-dosing is timed pressure dosing at a high dosing frequency, resulting in a low hydraulic 

application rate (HAR), as defined in Volume II, Section II- 5.2.2.3. 

The standards provide a simplified table (Table II- 12, page II-24) of dose frequency for micro-dosing. The table 

is based on calculation of hydraulic application rate (HAR) for each soil type, but for simplicity several types of 

soil are combined. It is also based on use of standard maximum HLR for Type 1 or 2 effluents. 

This means that, in some cases, a lower frequency of dosing can be used if hydraulic application rate is 

calculated instead of using the simplified table. A lower frequency could also be used if a lower HLR is being 

used. 

For some soil conditions (example high coarse fragment content), higher frequency will be needed as identified 

in the soil constraint summary table (see Section III- 4.1.2.2).  

When calculating micro-dosing HAR, the maximum dose per square metre is not to exceed 10% of the water 

holding capacity of the soil or sand media directly below the bed. 

For calculation of micro-dosing HAR, use the depth of the selected vertical separation up to a maximum of: 

¶ 60 cm depth for sands, loamy sands, Clean Coarse Sand or Mound Sand, fine sands and loamy fine 

sands; 

¶ 30 cm depth for loamy very fine sands and sandy loams; 

¶ 15 cm depth for loam, silt loams, silts, clay loams and clays. 
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III- 5.2.2.2.(a) Example of selecting micro -dosing frequency based on the simplified table:  

Consider a site with 60 cm total VS, made up of 50 cm depth of silty clay loam (structure and consistence 

category òFavorableó) plus a 10 cm sand blinding layer. Type 1 effluent, HLR 15 L/day/m2 and DDF of 1500 

L/day: 

Do not consider the blinding layer.  

The silty clay loam soil is 50 cm deep, but for micro-dosing consider only 15 cm of this depth.  

Minimum dose frequency from Table II- 12 (page II-24) = 12 doses per day at DDF 

Dose volume = DDF ÷  maximum doses per day = 1500 ÷  12 = 125 L per dose 

III- 5.2.2.2.(b) Micro -dosing frequency calculation based on soil water holding capacity.  

For micro-dosing, the frequency of doses is calculated so that each individual dose amounts to less than 10% 

of the water holding capacity (WHC) of the soil below the infiltrative surface.  

For this calculation, the depth of soil to be considered depends on the soil type. See Volume IV Section IV- 

5.7.1.1 for further information on water holding capacity and hydraulic application rate. 

If the soilõs water holding capacity is expected to vary over the depth under consideration, give priority to the 

layer closest to the infiltrative surface. For example; in the case of a sand fill system, use the water holding 

capacity of the sand media and the depth of the sand media. However, blinding layers should not be 

considered. For soils with strong structure or macropore conditions lower HAR is preferred. In all cases it is 

preferable to use as large a number of doses per day as is practical. 

As a guideline, Table III- 13 (below) provides typical water holding capacity values for soils. The AP should 

adjust these values where soil conditions do not meet the stated norms. 

If non-standard (for example, lower) HLR is used, then the AP can use this table to calculate the minimum 

number of doses per day, which, may be less than the number in the simplified standards table.  

As noted above, calculated minimum dose frequency may also be lower than the simplified table for some soil 

types (since soil types are grouped in the simplified table). 
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Table III- 13. Typical soil water holding capacity (WHC)  

  

 SOIL 

TEXTURE 

WHC 10% OF WHC, IN MM DEPTH OF APPLICATION (L/M2 /DOSE) 

 AS VOLUME 

PROPORTION 

FOR 15 CM 

SOIL DEPTH 

FOR 30 CM 

SOIL DEPTH 

FOR 45 CM 

SOIL DEPTH 

FOR 60 CM 

SOIL DEPTH 

Very Gravelly sand 0.025 0.37 0.75 1.13 1.5 

Gravelly Sand 0.042 0.63 1.26 1.9 2.52 

Mound sand 0.046 0.7 1.4 2.1 2.75 

Sand or Clean Coarse 

Sand 

0.05 
0.75 1.5 2.25 3.0 

Loamy Sand 0.07 1.0 2.0 3.2 4.1 

Sandy Loam 0.10 1.5 3.1   

Loam  0.14 2.2 4.3   

Silty Loam 0.20 3.0    

Silt  0.24 3.6    

Sandy Clay Loam 0.11 1.7    

Clay Loam 0.15 2.2    

Silty Clay Loam 0.18 2.7    

Silty Clay  0.14 2.1    

Clay  0.12 1.7    

Note: These values are based on favorable soil structure and consistence and average soil characteristics, 

including organic matter content (2 to 4% for soils and 0.5% for sand media). They do not include consideration 

of coarse fragments (except in the case of Very Gravelly or Gravelly Sand.  

III- 5.2.2.2.(c) Examples of micro -dose calculation using 10% of water holding capacity  

i) Example 1: 

For this example, consider a Sand mound with 75 cm total VS, made up of 30 cm depth of Mound Sand on top 

of 45 cm depth of Sandy Clay Loam (favorable structure and consistence, Perc rate 45 min/inch). Type 1 

effluent, HLR to the sand surface 40 L/day/m2: 

Water holding capacity varies over the VS but the sand is closest to the infiltrative surface, so 

the sand water holding capacity and depth is used. 

10 % of water holding capacity for 30 cm depth of Mound Sand from Table III- 13 = 1.4 L/ m2, 

this is the maximum volume per square metre per dose (maximum HAR). 

Minimum dose frequency = HLR ÷  maximum HAR = 40 ÷  1.4 = 28.5 doses per day at DDF.  

This is the same as the frequency in the simplified dosing table in the standards  

(Which shows 28 x day). 
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ii) Example 2: 

For this example, consider a site with 60 cm total VS, made up of 60 cm depth of Silty Clay Loam (structure 

and consistence category òFavorableó, Perc rate 35 min/inch). Type 2 effluent, HLR 25 L/day/m2: 

The Silty Clay Loam soil is 60 cm deep, but for HAR consider only 15 cm of this depth. 

10 % of water holding capacity for 15 cm depth of silty clay loam from Table III- 13 = 2.7 L/ m2, 

this is the maximum volume per square metre per dose (maximum HAR). 

Minimum dose frequency = HLR ÷  maximum HAR = 25 ÷  2.7  

= 9.2 doses per day at DDF.  

Although this calculated dose frequency is less than that in the simplified dosing table   

(Which shows 20 x per day) it can safely be used for micro-dosing. 

In this case, the Silty Clay Loam soil has a higher water holding capacity than some of the other soils it is 

grouped with in the simplified table; this means that the calculated micro-dosing frequency will be lower than 

the minimum frequency in the simplified table. 

III- 5.2.2.2.(d) Micro -dosing to soils with high coarse fragment content and denser soils  

Soils with a higher coarse fragment content will have a lower capacity to hold water. In general, soils with 

higher density will also have a lower capacity to hold water. Therefore, when dosing effluent to these soils, use 

a lower hydraulic application rate. 

i) Micro -dosing frequency from the simplified table:  

The Volume II standards provide lower HLRs for denser soils. The standards also reduce the HLR for soils with 

a high content of coarse fragments. This means that the simplified micro-dosing frequency from Table II- 12 

(page II-24) has already been adjusted for these soils. 

For very gravelly sand, start with the dosing frequency for gravelly sands (from the simplified table) and 

multiply by a factor of 1.7.  

ii) Calculated micro -dosing frequency for soils with high coarse fragment content:  

When calculating a hydraulic application rate (HAR), following Table III- 13, adjust the water holding capacity 

of the soil, for gravel content above 35%.  

To do this, reduce the water holding capacity by multiplying the table WHC value by a factor of (1 ð coarse 

fragment content). 

For example, for a site with a 60 cm depth of Very Gravelly Loamy Sand, with a total coarse fragment content 

of 50%, and a selected HLR of 25.5 L/day/m2 , calculate the dosing frequency as follows (note that this HLR has 

been adjusted based on gravel content following Section III- 4.1.2.2): 
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10% of WHC from Table III- 13 is 4.1 L/m2 

This is the recommend maximum volume per square metre per dose, and needs to be adjusted 

for coarse fragment content; 

Design maximum volume per square metre per dose =  

4.1 x (1-0.5) = 4.1 x 0.5 = 2.05 L/m2 per dose 

Minimum dose frequency = HLR ÷  maximum HAR = 25.5 ÷  2.05  

= 12.5 doses per day at DDF 

iii)  Calculated micro -dosing frequency for soils with òpooró structure and consistence category: 

For soils with a structure and consistence category of òPooró (from the standards Table II- 4 (page II-13)), if 

calculating a hydraulic application rate (HAR) following Table III- 13, then adjust the water holding capacity of 

the soil by multiplying the table WHC value by a factor of 0.83. This is based on these soils typically having a 

higher bulk density. 

For example, for a site with 60 cm depth of Loamy Sand soil with consistence of firm (structure and consistence 

category òPooró) and HLR of 27 L/day/m2: 

10% of WHC from Table III- 13 is 4.1 L/m2  

This is the recommend maximum volume per square metre per dose, and needs to be adjusted 

for the denser soil; 

Design maximum volume per square metre per dose = 4.1 x 0.83 = 3.4 L/m2 per dose 

Minimum dose frequency = HLR ÷  maximum HAR = 27 ÷  3.4  

= 8 doses per day at DDF 

III - 5.2.2.3 Timed and micro -dosing with subsurface drip dispersal systems  

Since subsurface drip dispersal systems (SDD) use a lower hydraulic loading rate it is acceptable to reduce the 

dose frequency from the values in the Volume II standard dose frequency tables.  

The standards specify that HLR for SDD is reduced from the standard values by multiplying those values by a 

factor of 0.5 for Type 1 effluent and 0.7 for Type 2 effluent. See Section III- 5.5.2.2for details.  

For timed dosing, where the HLR is selected and reduced using the factors for SDD in the standards, Table III- 

14 provides minimum dose frequencies for timed dosed SDD systems. Note that SDD systems do not use the 

reduced dose frequency standards for cold climate conditions. 

SDD systems typically use micro-dosing. Micro-dosing frequency can be calculated following Section III- 

5.2.2.2. For common situations, where the HLR is selected and reduced using the factors for SDD in the 

standards, Table III- 14 and Table III- 15 (below) provide recommended minimum dose frequencies. If lower 

HLR are used, calculate micro-dosing frequencies. 
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Table III- 14. Minimum dosing frequency for timed dosing , with SPM HLR for SDD 

SOIL TYPE OR NOTES 

DOSING FREQUENCY AT DDF 

Type 1 SDD HLR Type 2 SDD HLR 

Gravelly Sands, Coarse Sand, Loamy Coarse Sand, Sand, Loamy Sand, 

Fine Sands, Loamy Fine Sands, Clean Coarse Sand, Mound Sand. 

8 x per day 16 x per day 

Clean Coarse Sand, Mound Sand in sand mound or sand lined 

trench/bed. 

8 x per day Micro-dosing 

Other soils 5 x per day 10 x per day 

 

Table III- 15. Micro -dosing frequency, with SPM HLR  for SDD 

EFFLUENT TYPE DOSES PER DAY,  

TYPE 1 SDD HLR 

DOSES PER DAY,  

TYPE 2 SDD HLR 

SOIL TYPE / SOIL DEPTH 30 CM 45 CM 60 CM 30 CM 45 CM 60 CM 

Gravelly Sands 18 12 9 36 24 18 

Mound sand 14 10 8 34 22 16 

Sands, Loamy Sands, Clean 

Coarse Sand 
10 8 6 24 16 12 

Loamy Fine Sand, Sandy 

Loam, Fine Sandy Loam 
8 8 6 20 12 10 

Very Fine Sandy Loam, Loam, 

Silt Loam, Silt 
6 6 6 12 12 12 

Clay Loams, Clays 6 6 6 12 12 12 

Note: Follow soil depth instructions in the standards. 
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III- 5.3 Vertical separation  

III - 5.3.1 M INIMUM REQUIRED VERTICAL SEPARATION 

In general, the purpose of vertical separation is to provide unsaturated aerated soil to treat the effluent. The 

primary objective is to remove pathogens.  

Soil treatment performance is affected by many factors, including characteristics of the effluent, hydraulic 

loading rate, hydraulic application rate, type of distribution and dosing, type of soil, and the specification and 

operation of the sewerage system.  

This is why there are different tables for different types of distribution, and different rows for type of dosing 

and type of effluent hydraulic loading rate (HLR) used. For most sites there will be several different vertical 

separation options available. 

Figure III- 1 shows vertical separation (VS) for a conventional system. The vertical separation (VS) is measured 

in the same way for fill systems and sand mounds.  

See Section III- 6.16 for illustration of vertical separation for a Combined Treatment and Dispersal System. 
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Figure III- 1. Vertical Separation between the Infiltrative Surface and the Restrictive Layer  
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III - 5.3.2 VERTICAL SEPARATION FOR DISPERSAL SYSTEMS 

III - 5.3.2.1 Selecting vertical separation  

To select the vertical separation (VS), the AP should use the standard VS tables, starting with the simplest in 

ground system and noting the available options. See Section III- 4.1.1.1 for information on conceptual design 

and system selection.  

The System Selection Worksheet can be used to record VS options (see Section III- 4.1.1.2). 

If soil depth is limited, the infiltrative surface can be placed higher in the soil (òshallow placementó), at the 

surface (òat gradeó) or elevated above the surface on a layer of sand media fill (òabove gradeó or òraisedó).  

Gravity systems can be used below grade, shallow or even at grade. Uniform distribution systems can be used 

below grade, shallow, at grade or above grade. At-grade beds and Alberta At Grade systems are specialized 

forms of at grade systems. 

If the sand layer used to raise the system above grade is 30 cm or thicker, then the òabove gradeó or òraisedó 

system becomes a sand mound.  

Sand mounds are a type of above grade system. Sand mounds, sand lined trenches and beds have a separate 

VS table because they are a specific technique. 

III- 5.3.2.1.(a) Soil and as constructed vertical separation  

Where Volume II tables show a minimum soil VS and a minimum as constructed VS, then meet both standards: 

Soil VS + Sand media fill VS = as constructed VS. 

For example, Native soil depth is 60 cm and soil texture is Loamy Sand, Using Type 2 effluent, with pressure 

distribution and standard frequency demand dosing: 

Table II- 15 (page II-27) minimum native soil VS is 60 cm, minimum as constructed VS is 85 cm. 

A raised system can be used with 25 cm sand fill to meet the standard for as-constructed VS 

60 cm of Soil + 25 cm sand = 85 cm as constructed VS. 

When looking at the VS tables, look at the type of distribution and dosing that is needed for each option. It is 

important to also consider the site capability standards (Section II- 4.1.2). 

Remember that site drainage may be an option if the shallow soil depth is caused by seasonal high water table. 

See Section III- 6.19 for information on site drainage. 
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III - 5.3.2.2 Example of selecting vertical separation options for a site  

Consider a site with the following conditions: Land slope is 12%. The soil is a Loamy Sand, with a favorable 

structure and consistence, Kfs of 3000 mm/day and a 90 cm soil depth to the restrictive layer (low permeability). 

The climate is not extremely cold. Area for dispersal system is not constrained. 

Check site capability, then check distribution and dosing options, simplest first. 

Gravity site capability Table II- 5 (page II-14) specifies gravity distribution not allowed as soil 

depth (maximum available VS) is less than 150 cm 

System constraints Table II- 6 (page II-16) allows for any type of dispersal system other than 

lagoons and ETA beds 

Soil constraint Table II- 7 (page II-17) does not require any specific distribution or dosing 

method . 

Working down through the VS tables  (page II-26 onward), simplest first: 

Table II- 14 (gravity distribution), no option due to  soil depth 

VS options, using Type 1 HLR as area is not constrained  

Table II- 15 (uniform distribution with demand dosing to systems with < 30 cm sand media fill): 

1. Type 1, demand dose, minimum 60 cm native soil, 60 cm total. Option is usable. 

2. Type 1, low frequency demand dose, minimum 75 cm native soil, 75 cm total. Option is 

usable with shallow placement system. 

Table II- 16 (uniform distribution with timed or micro -dosing to systems with < 30 cm sand 

media fill): 

1. Type 1, timed dose, with 45 cm minimum native soil, minimum 60 cm total . Option is usable.  

2. Type 1, low frequency timed dosing, with 60 cm minimum native soil, minimum 75 cm total  

Option is usable with shallow placement system. 

3. Type 1, timed dose, with 45 cm minimum native soil, minimum 55 cm total . Option is usable 

but is not necessary as it does not provide VS advantage for this site. 

 

Choice of option is open, as all types of dosing are usable on this site. As freezing is not an 

issue, normal dose frequency may be preferred to allow normal system placement. Timed 

dosing may be selected for reasons other than VSñfor example, to prevent overuse of the 

system, but is not required. 

Table II- 17 (sand mounds, sand lined trenches/beds), options are available but not needed as 

simpler option using native soil is available. 

Table II- 18 (subsurface drip dispersal (SDD) systems with micro-dosing), options are available: 

Type 1 or 2 SDD with micro dosing, minimum 45 cm native soil, fill option not needed.  
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For this site, the simplest and lowest cost option, considering only VS, is likely to be Type 1 pressure distribution 

with normal demand dosing.  

Note that options may be chosen for reasons other than VSñfor example, timed dosing may be chosen for 

other advantages, or subsurface drip dispersal may be chosen to allow retention of trees or landscaping. 

III- 5.3.2.2.(a) Example of selecting vertical separation options for a site , shallow soil 

Consider a site with the following conditions: Land slope is 12%. The soil is a Sandy Clay Loam, with a favorable 

structure and consistence, and a 30 cm soil depth to the restrictive layer (low permeability). The climate is not 

extremely cold. 

Gravity site capability Table II- 5 (page II-14) specifies gravity distribution not allowed for soil 

type 

System constraints Table II- 6 (page II-16) shows sand mounds are allowed 

Soil constraint Table II- 7 (page II-17) specifies uniform distribution and timed or micro dosing. 

Working down through the VS tables  (page II-26 onward), simplest first: 

Table II- 14 (gravity distribution), no option due to  soil type  

Table II- 15 and Table II- 16 (uniform distribution to systems with < 30 cm sand media fill), no 

option s due to soil depth.  

Table II- 17 (sand mounds, sand lined trenches/beds), three options are available since 

minimum soil depth is met (25 cm minimum):  

 

1. Type 1, demand dose, with 60 cm minimum sand depth, minimum 85 cm total  

60 cm sand plus the 30 cm soil = 90 cm total, meets the 85 cm total standard 

2. Type 1, timed dose, with 45 cm minimum sand depth, minimum 75 cm total  

45 cm sand plus the 30 cm soil = 75 cm total, meets the 75 cm total standard 

3. Type 1, low frequency timed dosing, with 60 cm minimum sand depth, minimum 85 cm total  

60 cm sand plus the 30 cm soil = 90 cm total, meets the 85 cm total standard 

4. Type 1 with micro-dosing 30 cm minimum sand depth, minimum 60 cm total  

30 cm sand plus the 30 cm soil = 60 cm total, meets the 60 cm total  standard 

5. Type 2 with micro-dosing 45 cm minimum sand depth, minimum 75 cm total  

45 cm sand plus the 30 cm soil = 75 cm total, meets the 75 cm total standard 

 

Table II- 18 (subsurface drip dispersal (SDD) systems with micro-dosing), options are available if 

sand media fill is added, since the 30 cm minimum native soil depth is met: 

Type 1 or 2 SDD with micro dosing, minimum 60 cm total  

30 cm sand plus the 30 cm soil = 60 cm, meets the standard 
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The choice of dispersal system will now depend on other factors, such as the available land area. Again, start 

with the simplest option first. For this example, if area is not a constraint, a Type 1 sand mound with demand 

or timed dosing could be a suitable option for this example.  

The choice in this case would include consideration of how high a sand mound is acceptable to the owner, and 

consideration of the cost of added sand for the demand dose option given the relatively steep slope. Timed 

dosing or micro-dosing options may be less costly if sand is expensive, despite the need for larger pump tanks 

and a more sophisticated pump control panel. These options would also give other advantages, such as more 

reliable control overflows to the dispersal system. 

Check back to Table II- 6 (page II-16) (key system constraints): The table indicates that a sand mound is OK for 

the site.  

Document the selected VS option(s) and the rationale in the System Selection Worksheet (see Section III- 

4.1.1.2) or by recording in another format. 

III- 5.3.2.2.(b) Blinding layer and vertical separation standards  

See Section III- 6.5.2.1.(e)for description of a sand blinding layer and information on where a blinding layer 

should be used. 

When selecting a vertical separation for a system with a blinding layer, consider the following: 

¶ For gravity and uniform distribution systems, the blinding layer can be considered part of the native soil 

VS, if the infiltrative surface is at or below grade, and provided that the layer is less than 10 cm thick. 

¶ If the sand layer is thicker than 10 cm, then it is not a blinding layer, and the full sand depth should be 

considered as part of the sand media depth, not the native soil depth. 

¶ If the infiltrative surface is raised, all the sand media (regardless of thickness of the layer) should be 

considered as part of the sand media depth, not the native soil depth. 

This allows for installation of the blinding layer by over excavating a trench by 10 cm, and then adding the 

blinding layer, and dis-allows using a blinding layer to raise a system above grade or to allow use of shallower 

native soil depth than indicated by the standards tables with a fill system.  

III- 5.3.2.2.(c) Boundary conditions  

Depending on the type of boundary at the base of the VS, special care may be needed. 

Boundaries that need special care include: 

¶ Fractured rock above a fractured rock aquifer 

¶ Very high permeability soil, particularly when above an unconfined aquifer; and 

¶ A permanent water table, when nearby water wells draw water from the same shallow aquifer. 

For these higher risk situations, consider increasing the vertical separation, reducing the soil hydraulic loading 

rate, and using micro-dosing. 

In general, increasing the VS by 15 to 30 cm, or moving from demand to micro-dosing, will improve pathogen 

removal in the soil system. Reducing HLR will also improve pathogen removal. If Type 2 effluent is being used, 

consider reducing the HLR so that the HLR is closer to that for Type 1 effluent; this will improve pathogen 

removal. 



Sewerage System Standard Practice Manual Version 3                Volume III 

Page III-68 

 

Online mapping of aquifers and wells can be viewed at iMapBC (http://maps.gov.bc.ca/ess/sv/imapbc/) and 

the BC Water Resources Atlas (http://www.env.gov.bc.ca/wsd/data_searches/wrbc/index.html), respectively. 

Note that provincial aquifer mapping exists only where sufficient information is availableñnot all aquifers in 

BC have been mapped and assessed. 

III- 5.3.2.2.(d) Type 2 effluent  hydraulic loading rate  and vertical separation  

i) Vertical separation for Type 2 hydraulic loading rates  

The use of a Type 2 treatment method is a viable option on many projects and sites (particularly if available 

area is limited), although this will seldom be the only viable option. The Volume II standards indicate a larger 

vertical separation for Type 2 effluent hydraulic loading rates (HLR) in some cases, particularly for gravity 

distribution and for demand dosing. 

A larger soil depth is specified to provide for adequate soil based treatment (particularly pathogen removal) 

in these cases because: 

¶ Type 2 effluent may have pathogen levels nearly as high as in Type 1 effluent. 

¶ Type 2 effluent hydraulic loading rates are higher than for Type 1, and so: 

¶ risk of bypass or saturated flow from the infiltrative surface is higher, 

¶ there is a higher risk of soil saturation if multiple doses are applied in a short time, and  

¶ total number of pathogens applied will be correspondingly higher at the higher HLR. 

¶ Type 2 systems typically have less or no biomat, resulting in: 

¶ less effective distribution with gravity dispersal, 

¶ less moderation of effluent flow to the soil from the infiltrative surface, and  

¶ less removal of pathogens by the biomat.  

Since Type 2 treatment systems are often used as a solution for a small site, the standards of this manual allow 

for high HLR with Type 2 effluent. It is considered that vertical separation can be adjusted, but site area is 

generally fixed. So, the standards prioritize higher HLR for Type 2 rather than smaller VS. 

However, if Type 2 effluent is applied using Type 1 hydraulic loading rates (HLR) then the standards allow for 

use of Type 1 vertical separation standards and Type 1 dosing and distribution standards. This is because at 

the lower HLR the shallower VS will be adequate for treatment. 

For example, for gravity distribution to Fine Sand Table II- 14 (page II-26) specifies 120 cm VS for Type 2 

effluent HLR, but if the effluent was applied at Type 1 HLR, then 90 cm VS could be used. 

ii) Type 2 effluent with uniform distribution  

The Volume II standards allow smaller vertical separation when timed or micro-dosing options are used with 

Type 2 HLR. This is because these options lead to lower hydraulic application rates (HAR), more similar to those 

for Type 1 HLR. They also lead to lower risk of soil saturation by spacing doses apart.  

Timed and micro-dosing therefore reduce the risk of bypass flows and poor pathogen removal posed by high 

Type 2 HLR. See Section III- 5.2.2.1.(a) for discussion of hydraulic application rate (HAR).  

Timed dosing standards for Type 2 HLR result in higher HAR than for Type 1 HLR. For this reason, on some 

soils, the standards specify slightly larger VS for Type 2 HLR with timed dosing. 

Since micro-dosing ensures the same HAR regardless of hydraulic loading rate, the VS standards are the same 

for Type 1 and Type 2 HLR on all soil types if micro-dosing is used. 

http://maps.gov.bc.ca/ess/sv/imapbc/
http://www.env.gov.bc.ca/wsd/data_searches/wrbc/index.html
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Standards for sand mound and sand lined trench or bed systems allow very high HLR to the sand media with 

Type 2 effluent, for that reason micro-dosing is required where these high HLR are used. 

III - 5.3.2.3 Monitoring vertical separation  

Vertical separation may be monitored or confirmed using an observation standpipe or standpipes (see Section 

III- 6.5.2.5). For guidelines on monitoring of vertical separation to SHWT see Section III- 3.3.2.2.(a). 

The observation standpipe(s) may be installed at the time of system installation or may be installed at a later 

date to observe the vertical separation available below an existing system. 
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III- 5.4 Horizontal separation  

This Manual provides horizontal separation standards as a safety factor to protect water wells, water bodies, 

and other potential receptors (boundaries). The setback distances also provide for some further nutrient 

removal and dilution. See Volume IV, Section IV- 5.9 for further information. 

In some cases, local government bylaws may specify minimum setbacks for system components to features 

such as water bodies. This may include setbacks established as part of a Development Permit Area. The AP 

should check for potential issues as part of site evaluation. 

III - 5.4.1 SEPARATION TO FRESH WATER 

Separation distances to fresh water are shown in the standards; these are the minimum allowable distances. 

The AP should be aware that the Riparian Area Regulation and local bylaws may affect placement of system 

components and work near streams, and that work in watercourses is also subject to regulation. Land use 

bylaws and development permit areas may also restrict the location of sewerage systems in other cases. 

The AP should assess a ditch in the same way as any other water body, and separation should be based on 

whether the ditch is ephemeral, intermittent or permanent fresh water. 

III - 5.4.2 SEPARATION TO WATER WELLS AND AQUIFER CONSIDERATIONS 

Separation distances to water wells are shown in the standards. The AP should be aware that Well Head 

protection plans for water supply systems, or restrictive covenants, may lead to larger setback distances. Where 

adjacent wells are known to be situated in an unconfined aquifer, placement of the sewerage system should 

be as far away as the site allows. 

III - 5.4.3 SEPARATION TO SLEEVED WATER LINES 

If the standard separation to a drinking water suction or pressure water line is not achievable, it is acceptable 

to sleeve the line with a suitable continuous pipe, extending to the minimum standard setback distance and 

sealed to the suction line pipe at each end. No joints for the sleeving pipe (other than fusion welded joints) 

are to be used within the setback distance. The sleeving pipe is to be of the same or greater pressure rating as 

the water line. 

This will allow reduction of the setback to the standard for sleeved line. 

III - 5.4.4 UPSLOPE AND SIDE SLOPE DRAINS OR BREAKOUTS 

The AP determines the location of potential breakouts. 

The horizontal separation standards give a minimum distance to downslope drains and breakouts. 

In some situations, there may also be a risk that effluent will seep into drains located upslope or side-slope 

from the dispersal.  

For upslope or side slope drains, and potential breakout points (see Figure III- 2), use the following guidelines: 

¶ Separation to the dispersal area should be a minimum of 3m for slopes of 5% or greater except where a 

subsurface dam (impermeable barrier) is used.  

¶ Where the slope is lower (less than 5%) or the drain or breakout point is over 1.2 m below grade use a 

subsurface dam (impermeable barrier) or increase the horizontal separation to meet the downslope 

breakout or drain standard. 
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Figure III- 2. Schematic cross sections showing upslope drain and subsurface dam  

 

 

III - 5.4.5 SEPARATION DISTANCES FOR BC ZERO DISCHARGE LAGOONS 

The setback distances for lagoons consider the particular conditions of lagoons, especially the presence of 

open water containing untreated sewage. Lagoons raise extra concerns regarding vectors (insects, animals) 

transferring pathogens to humans, and concerns about odours.  

In addition, measurement is taken from the maximum water level, so for practical consideration some 

separations are greater because of the lagoon berm top width and berm toe area. 
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III - 5.4.6 HORIZONTAL SEPARATIONS TO REDUCE RISK OF DAMAGE OR ENCROACHMENT 

Horizontal separation is useful to reduce the risk of accidental system damage or encroachment on a 

neighboring property, and Table III- 16 provides guidance for these situations. 

Table III- 16. Guidelines for minimum horizontal separation distances  

DISTANCE TO 
FROM DISPERSAL 

SYSTEM (METRES) 

FROM LAGOON 

(METRES) 

FROM 

WATERTIGHT 

SUBSURFACE 

TREATMENT TANK 

(METRES) 

Property lines 3 * 1 

Building or structure (where there is not a 

perimeter drain) 
1  * 1 

Dispersal system (including other dispersal 

system) 
6 6 3 

Buried utility services 1 1 1  

Drinking water supply cistern, at or above 

ground 
1 * 1 

Notes: 

¶ * For lagoon separations in these cases see Volume II, Table II- 20 (Page II-33) 

¶ For swimming pools or lined ponds with no external subsurface drainage, use the horizontal setbacks for 

a building or structure for all systems except for BC zero discharge lagoons. Always provide access for 

maintenance work.  

¶ If these guidelines are departed from, the AP should include in their rationale steps taken to mitigate risk 

of system damage or encroachment. 

¶ Buried utility services include sewer, stormwater, electricity, gas, cable and telephone. For any work near 

buried services follow guidelines published by the utility. 

In freezing conditions, it is important to consider setback to roads, driveways and other similar areas where: 

¶ Soil may be compacted 

¶ Snow cover may be disturbed, compacted or removed 

A separation of 3 m to these areas from system components may reduce risk of system freezing. 
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III- 5.5 Hydraulic Loading Rate  

Hydraulic Loading Rates (HLR) include consideration of volume of effluent applied, but also mass loading of 

organic material. See Volume IV, Section IV- 5.10 for further information. 

III - 5.5.1 SOIL CHARACTERISTICS FOR THE HLR TABLES 

The HLR and LLR tables group soils with the same loading rate together, these groups are termed òsoil texture 

groupsó. See Section III- 3.3.2.3.(a) for further information on soil groups and categories, and for Table III- 1 

(page III-12) which indicates which group the USDA soil texture classes and sub classes fall into. 

III - 5.5.2 HYDRAULIC LOADING RATE TABLES 

III - 5.5.2.1 Example of selecting HLR and calculating Area of Infiltrative Surface  

For this example, the soil at infiltrative surface, and at least 30 cm below that, is a Sandy Clay Loam, with strong 

angular blocky structure, friable consistence, and coarse fragment content of 10%. Kfs is 350 mm/day. System 

DDF 1300 L/day: 

Determine soil structure and consistence category, using Table II- 21 (page II-35) (same table as 

Table II- 4). Category is òFavorableó 

Select HLR from Table II- 22 (page II-36), based on soil type group and category: 

Type 1 HLR = 15 L/day/m2, Type 2 HLR = 25 L/day/m2 

Select HLR from Table II- 23 (page II-36), based on Kfs: 

Kfs is in range of 300 to 550 mm/day. 

Type 1 HLR = 23 L/day/m2, Type 2 HLR = 40 L/day/m2 

Choose most conservative (lowest) HLR for design: 

Type 1 HLR = 20 L/day/m2, Type 2 HLR = 25 L/day/m2 

Coarse fragment content is <35%, HLR adjustment is not needed.  

(See Section III- 4.1.2.2 for example calculation) 

Then the Area of Infiltrative Surface (AIS) is calculated: 

With Type 1 effluent, AIS = 1300 L/day ÷  15 L/day/m 2 = 86.7 m2. 

With Type 2 effluent, AIS = 1300 L/day ÷  25 L/day/m 2 = 52 m2. 

Record this selection and calculation in the System Selection Worksheet (see Section III- 4.1.1.2). 

III - 5.5.2.2 Subsurface Drip Dispersal (SDD) hydraulic loading rates  

The sizing of subsurface drip systems is based on an area loading rate; see Section III- 6.11. Because of the 

small contact surface between the emitter and the soil, the SPM reduces the standard HLR for use with these 

systems. 

The SPM standards have a simple factor for reducing the HLR for SDD. The factors reduce the standard table 

values to roughly coincide with manufacturersõ recommendations. See Section III- 6.11 for an example. 
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For more specific guidance, refer to the manufacturerõs standards. However, be aware that some outdated 

guidelines may still be in circulation. These older guidelines may recommend high HLR values, but these may 

be only suitable for hot, dry climates, where evapotranspiration is significant even in the winter. 

III - 5.5.3 HYDRAULIC LOADING RATES FOR SAND MOUNDS, SAND LINED TRENCHES OR BEDS 

III - 5.5.3.1 Selection of HLR for a sand mound, sand lined trench es or bed s 

In a sand-lined system, the sizing procedure considers two separate hydraulic loading rates, one for the native 

soil at the base of the sand, and one for the sand: 

¶ The basal (native soil) HLR is selected in the same way as for a native soil system (see examples above). 

Use the Type 2 HLR for the native soil. 

¶ The sand HLR is selected based on the type of effluent and specifications of the sand.  

See Section III- 6.15 for an example. 

III - 5.5.3.2 Sand media and HLR  

Volume II provides a range of sand media specifications, recognizing that some sands may be difficult or 

expensive to locate in some regions of BC. 

HLR to sand media takes into consideration the amount of fines in the sand. This is because fines are a key 

factor in establishing the permeability of the sand, and its suitability for effluent infiltration. 

The ASTM C33 specification allows for up to 10% passing the 150 Öm sieve and does not specify particles 

passing the 75 Öm sieve. C33 may also have an effective diameter smaller than the size preferred for sand 

mounds. For these reasons, Table II- 25 (page II-37) modifies the C33 specification for the use in sand mounds, 

in order to ensure the sand does not have excessive fines. To differentiate this specification, the table identifies 

the sand as either òClean Coarse Sandó or as òMound Sand,ó these sands can be considered as òmodified C33 

sand. 

It is preferable to sieve test sand following a wet sieving test protocol (example ASTM C117) to ensure fines 

(less than 75Öm) in the aggregate are characterized. If sand is merely dry sieved there is a risk of 

underestimating the amount of fines, as the fines may be stuck to sand particles. 

III - 5.5.4 HYDRAULIC LOADING RATE AND THE INFLUENCE OF SODIUM AND SALINITY 

Over time, sodium can accumulate in the soil and reduce the permeability of clay-rich soils. See the appendix, 

Section III- 8.4 for further information. 
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III- 5.6 Minimum system contour length  and Linear Loading Rate (LLR) 

Dispersal systems are installed along the contour (òon contouró) so that the system follows a contour line on 

the ground. The length of the system on the contour is important to maintain vertical separation.  

III - 5.6.1 SYSTEM CONTOUR LENGTH 

III - 5.6.1.1 Horizontal flow and groundwater mounding  

When effluent is dispersed into the ground by a dispersal system, the effluent should drain away from the site; 

otherwise, the soil will become saturated below the dispersal area. If the dispersal cell (trench or bed) is 

underlain by deep, permeable soils, then much of the water will flow vertically down through the upper soils, 

and the water table rise will be very small. 

 
If the dispersal cell is located above a very low permeability layer, the water has to move to horizontally 

(sideways) to get out from underneath the dispersal area. 

 
To move horizontally, the water needs some head pressure to overcome the resistance to movement in the 

soil. On a flat site, this head can only come from the build-up of a òmoundó of water under the dispersal area. 
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The finer the soil (with smaller pores) the more head is needed to drive the water through the soil, and so the 

higher the mound will become. 

 

This is much the same with a water table below the dispersal area, the applied water will mound up to overcome 

the resistance of the saturated soil below the water table to sideways movement of the water. 

This is similar to the mound that builds up if you pour thick syrup onto a plate. 

 

On a sloping site, the head pressure comes from a combination of the slope and the mound, and so the mound 

will be smaller as the slope gets steeper. 

 

This groundwater mound continues to grow with time and can reduce the vertical separation to such an extent 

that it no longer meets the standards.  
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III - 5.6.1.2 Breakout risk  

On a sloping site the water will move down gradient, usually that means downhill (as long as the restrictive 

layer follows the shape of the ground). 

The receiving area is the area of soils downslope of the system and located within the required horizontal 

separation to a breakout (7.5 m). The soil depth in this area is important, because the water flowing downhill 

needs a certain depth of soilñjust as a larger pipe can carry a larger flow, a thicker soil layer can carry a larger 

flow.  

If the soils in the receiving area are too shallow, the water flowing downhill may reach the surface and break 

out. 

 
Capillary rise can be an issue tooñeven if the water is near the surface contaminated water may wick up to 

the surface. 

So, when considering flow away from the dispersal area it is important to think of the receiving area soils as 

well as those below the dispersal cells. 

III - 5.6.1.3 Linear Loading Rate (LLR)  

By applying less water per metre along the contour, less water builds up under the system.  

The example below in Figure III- 3 and Figure III- 4 shows a plan and section of a system that is the same size, 

but in one case is stacked on the slope, and in the other is spread out along the contour. In each case the DDF 

is 1500 L/day. 

The site has a flow restrictive horizon at relatively shallow depth below the trench base (infiltrative surface). 
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Figure III- 3. Example of òstackingó a system, plan 

 

 

Figure III- 4. Example of òstackingó a system on a site with flow restrictive layer , section 

 

 

The longer, narrower, system (in this case one long trench instead of three short ones) maintains deeper vertical 

separation because less water is applied per metre along the contour.  
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The amount of water applied per metre along the contour is the Linear Loading Rate. 

LLR = DDF ÷ SYSTEM CONTOUR LENGTH 

Linear Loading Rate table values are used to size systems so that they are long enough to maintain VS. LLR 

values are:  

¶ Greater for deeper soil, because there is more depth for flow 

¶ Greater for more permeable soils, because the water will flow faster 

¶ Greater for steeper slopes, because the water will flow faster 

III - 5.6.2 M INIMUM SYSTEM CONTOUR LENGTH 

The standard provides a simplified table (Table II- 26, page II-38) to determine minimum system contour 

length.  

For smaller systems on deep, permeable, soils the standards of this Manual specify that a minimum length of 

7.5 m, measured along the contour, can be used as an alternative to using LLR values. 

III - 5.6.2.1 Applying the specified minimum system contour length  standard  

The final selected length of the dispersal system may need to be increased to more than the prescribed 

minimum system contour length, in order to meet the bed width standards for Seepage Beds or for sand lined 

bed systems, particularly when only one bed is installed. 

For example, consider the following situation: 

The design flow rate (the DDF) is 1600 L/day, the Type 1 soil HLR selected is 27 L/day/m2 and the soil depth is 

over 180 cm with no evidence of flow restrictive horizon or water table. Soil Kfs is 1200 mm/day. The planned 

system is a Seepage Bed. 

AIS = DDF ÷  HLR = 1600 L/day ÷ 27 L/day/m2 = 59.26 m2 

Minimum system contour length from Table II- 26 (page II-38), specified minimum of 7.5 m 

Maximum Seepage Bed width from Table II- 38 (page II-49), 3 m 

System contour length to achieve bed width = AIS ÷  3 m = 59.26 m2 ÷ 3 m  = 19.75 m 

(approximately 20 m) 

Based only on the DDF and the soil depth, the system contour length could be 7.5 m. However, the maximum 

allowable bed width, combined with the standard allowable HLR, leads to a minimum system length on contour 

of 19.75 m for a single seepage bed. 

Alternately, two beds at 3m wide x 10 m long each could be installed, the beds would need to be spaced apart 

to meet the standards for seepage bed spacing (see Section II- 6.7). 

III- 5.6.2.1.(a) Soil depth below the infiltrative surface  for minimum system contour length  

For the purpose of selecting the minimum system contour length, or a linear loading rate, the òsoil depth below 

the infiltrative surfaceó is measured from the infiltrative surface down to the flow restrictive horizon or to the 

seasonal high water table or water table, whichever is the smallest distance. 
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A high permeability layer (e.g. gravel or fractured rock) may be a limiting layer for VS but is not a flow restrictive 

horizon and so can be considered as part of this òsoil depthó for selection of minimum system contour length 

or LLR. 

Note that this is different than the definition of vertical separation, which is defined to the limiting layer, which 

may be extremely permeable material (e.g., fractured rock or gravel) (see Section III- 5.3). 

III - 5.6.3 SELECTING AND USING LLR VALUES 

LLR values are selected in the same way as HLR values, using soil characteristics and permeability. They are 

then used to calculate minimum system contour length on contour. 

Minimum system contour length = DDF ÷  LLR 

In all cases, the system should be long and narrow on contour, so even if a very short system would meet the 

minimum length calculated. If there is more length available, it is preferable to use a longer system. 

III - 5.6.3.1 Example 

Consider the following site and soils: 

¶ Daily Design Flow 1500 L/day 

¶ Loamy Fine Sand, single grain, loose. Kfs 1750 mm/day. Site slope 12% 

¶ 50 cm soil depth below proposed infiltrative surface to restrictive layer. Applies for over 7.5m downslope 

(soil depth is the worst case for receiving area within 7.5m of dispersal area) 

Refer to Table II- 26 (page II-38), soil depth < 150 cm, use LLR table values. 

Determine soil structure and consistence category, using Table II- 21 (page II-35). Category is 

òFavorableó. 

Select LLR from Table II- 27 (page II-39), based on soil type group and category: 

Soil depth range ò45 to 60 cmó, slope range ò>10%ó; LLR 75 L/day/m 

Select LLR from Table II- 28 (page II-40), based on Kfs: 

Kfs is in 1000 to 2000 mm/day range 

Soil depth range ò45 to 60 cmó, slope range ò>10%ó; LLR 90 L/day/m 

Choose most conservative (lowest) LLR for design; LLR = 75 L/day/m 

Calculate minimum system contour length: 

Minimum system contour length = 1500 L/day  ÷  75 L/day/m  = 20 m  

Record the selected LLR and the calculation of minimum system contour length in the System Selection 

Worksheet (see Section III- 4.1). 

III - 5.6.3.2 Soil layer for LLR considerations  

For assessing LLR and selecting LLR values, the soil layer of interest is the soil layer at and just above the depth 

of the seasonal high water table (SHWT).  
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In the absence of a SHWT, the soil layer of interest is the soil layer immediately above the flow-restrictive 

horizon. 

If both the SHWT and the flow-restrictive horizon are deeper than the deepest test pit, then the soil layer of 

interest is the lowest soil layer in the deepest test pit. 

Consider the soil depth below the infiltrative surface in the receiving area as well as the dispersal area. 

III - 5.6.4 M INIMUM SYSTEM LENGTH FOR AT GRADE AND RAISED SYSTEMS 

The standards specify that, for LLR or minimum system length considerations, there is no allowance for lateral 

spread of effluent at the ends of beds or trenches, or at the end of a Combined Treatment and Dispersal System 

(CTDS). 

Note that if the CTDS is placed on a coarse aggregate or gravelless (e.g. chamber) Seepage Bed, then minimum 

system length is determined as for Seepage Beds. 

III - 5.6.5 M INIMUM CONTOUR LENGTH FOR BELOW GRADE SYSTEMS USING SAND MEDIA 

The standards establish that there is no allowance for spreading sand media below the infiltrative surface (or, 

for CTDS, below the point of application). This approach is the same as for at grade and raised systems, as 

described above. 

III - 5.6.6 SLOPES WITH CONCAVE CONTOUR 

Dispersal systems are placed along the contour of the land, to keep the system level along its length. If the 

land surface is concave, then there is a risk of flow concentrating. 

Figure III- 5. Contour bed effective length (plan view)  

 

If the contour is curved to give a concave (from side to side) slope, the effective bed (cell) length is given by 

the distance between the furthest points along the contour line of the downslope edge of the concave 

distribution cell.  

However, if subsurface water flow is primarily vertical or soil depth below the infiltrative surface is over 150 cm, 

it is not necessary to apply this consideration. 
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A highly concave slope (similar to a broad gully or swale) may have a deflection of more than 10% of the 

bowstring length. This situation could result in surfacing in the receiving area, if the soils are shallow (the 

òfunneló effect). Sites with a highly concave slope may not be suitable for systems such as Alberta at Grade 

systems, at-grade beds and sand mounds, and need extra care. 

III - 5.6.7 SITES WHERE LENGTH IS CONSTRAINED 

If the minimum allowable system contour length will not fit on the site, the AP may consider the following 

approaches. 

III - 5.6.7.1 Toe blankets  

A toe blanket (see Section III- 6.8.4) can be used to increase effective depth in the receiving area. The toe 

Blanket is a blanket or mantle of sand or permeable soil that is placed at the toe of raised dispersal system or 

in the receiving area. The purpose is to aid seepage from the raised system into the native soil, or to provide 

additional depth for effluent to move away from the dispersal area and to provide a cover above soil that may 

be saturated.  

¶ Ensure the toe blanket is at least 25 cm deep or at least 15 cm above the maximum expected water table 

level in the receiving area. 

¶ Toe blankets should not be used with Alberta at Grade systems. 

¶ The toe blanket may cover the entire receiving area or only part, for example where there is a small area 

of shallow soils due to a dip. 

III - 5.6.7.2 Sand mantle sand mound  

See Section III- 6.15.1.2 for a special case of the use of toe blankets for sand mantle sand mounds.  

For systems with a DDF of 2400 L/day or less, and slope of up to 25%, this specified technique allows the AP 

to use a linear loading rate of up to 50 L/day/m. 

III - 5.6.7.3 Relief drainage  

As another option for sites with limited contour length, the dispersal system may be installed in a series of 

stacked cells on the slope, with interception drains above each cell or group of cells. Horizontal separation 

from the dispersal systems to the interception drains should meet the standards of Section II- 5.4. See Figure 

III- 6 for an example. 

Drain performance should be monitored by checking the depth of the water table in the dispersal area. See II- 

6.19.  
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Figure III- 6. Example of interception and relief drainage between two systems on a slope (section)  

 

III - 5.6.8 OXYGEN TRANSPORT 

For all sites and dispersal methods, it is important to have oxygen available at the infiltrative surface, to 

promote aerobic bacteria that consume sewage.  

The standards for bed width, trench and bed spacing, and soil type restrictions for systems in this Manual are 

based on consideration of oxygen transport. See Volume IV, Section IV- 5.11.3for further information. 
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III- 6 SPECIFICATION AND INSTALLATION GUIDELINES 

III- 6.1 Flow monitoring  

Monitoring of sewage flows is recommended for all onsite systems. Records of actual flow to the system will 

assist with diagnosis of system malfunction, and will allow the maintenance provider to confirm that system 

use matches the capacity of the system. 

Options for monitoring flow to the dispersal area include: 

For all types of systems: 

¶ Flow meter on the interior plumbing for the house 

¶ Primary flow meter on the house water supply, plus a secondary flow meter on the house exterior 

plumbing, to allow calculation of indoor water use by subtraction 

¶ Calculate indoor water use using a primary flow meter on the house water supply, but limiting the 

analysis to times of the year when outdoor water use is very limited. 

For trickling gravity systems: 

¶ Tipping D-box with switch and counter 

For dosed systems: 

¶ Float switch and counter for floating outlet device or siphon system 

¶ Float and mechanical counter for dosing system 

¶ Pump start and run time counter for pump dosed system 

¶ Pump control panel which records pump start and run time for dosed system 

¶ Pump control panel with data logging for pump dosed system 

¶ Flow meter between the pump and the dispersal system 

III- 6.2 Access provisions and provisions for maintenance and monitoring  

Access points for system maintenance and monitoring should be extended up to grade. Routine maintenance 

should not involve entering a confined space.  

Without maintenance, onsite systems will not perform properly and may become a risk to health. Therefore, 

making maintenance and monitoring simple, safe and economical is critically important. 

When specifying system components, it is important to consider long term maintenance of the system, and 

one key aspect is the ongoing availability of parts from a local supplier. 

Provide appropriate access to all serviceable points including the following: 

¶ Dispersal system observation ports, monitoring wells, lysimeters and any similar in-ground monitoring 

provision. 

¶ Lids of all tanks, dosing chambers, and treatment plants. 

¶ Filters, including effluent filters and pressure filters. 

¶ Control panels, alarms, and electrical junctions. 

¶ D-boxes. 
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¶ Valves including lateral isolation valves, check valves, indexing valves, back flow prevention valves, 

air/vacuum valves, etc. 

¶ Cleanouts (including cleanouts for sewer lines, force mains, pressure laterals, interceptor drains, etc.). 

Suitable access provisions will include risers or access boxes with lids exposed flush or above finished grade, 

and with adjacent ground sloped to direct surface water away.  

If a component will need to be removed for service, true unions or other method should be used to allow easy, 

reliable removal. 

Pump control panels should be located in external locations or in a service building that will be accessible to 

the maintenance provider, and preferably within a line of sight of the pump chamber. 

III - 6.2.1 SAFETY 

When specifying all aspects of the sewerage system, consider the safety of the maintenance workers. Refer to 

WorkSafeBC for information on confined spaces.  

http://www2.worksafebc.com/Topics/ConfinedSpaces/Home.asp 

Any components that need to be accessed or removed from tanks will need to have handles or disconnect 

fittings located within 15 cm of the riser or access lid. 

Access points to tanks or to other system components may be a safety risk for owners or the public and should 

be labelled with cautions (example òseweró or òpoison gasó) as well as secured. See Section III- 6.4.2.1.(b). 

III - 6.2.2 CLEANOUTS AND SAFETY 

Sewerage systems should include access pipes (cleanouts) for access to flush the system. Additional 

considerations regarding cleanouts include: 

¶ Manage safe effluent disposal during flushing (i.e. rather than contaminating the lawn). For a pressure 

system, clear hoses connected to the cleanout will allow visual assessment of residual head (òsquirt 

heightó) while containing effluent and allowing it to be captured in containers for disposal to the septic 

tank during maintenance. Permanent piping systems may also be incorporated in the design as a means 

of directing flushed effluent to the septic tank or other suitable containment. 

¶ Pressure distribution system squirt testing through temporary threaded caps with the equivalent size 

orifice (as per orifices in the laterals) may be acceptable if surface contamination is not a concern. Test 

caps should be left on site, stored in the cleanout access boxes.  

Manage how effluent will drain from the cleanout access box after system flushing. A direct pathway through 

pea gravel or similar means should allow effluent to drain into the dispersal system trenches or bed.  

http://www2.worksafebc.com/Topics/ConfinedSpaces/Home.asp
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III- 6.3 Connections, piping  and collection systems  

Connection and collection systems take sewage from the building or buildings served to the treatment system.  

For small systems connection is typically by a short gravity sewer and sometimes by a sewage ejector pump 

and force main. In other cases, several buildings are connected using gravity sewers or other alternative 

collection systems. 

The house to tank sewer is a common cause of system malfunction, due to pipe settling or breakage. Water 

can also leak into defective collection sewers, overloading the system. 

The BC plumbing code applies to sanitary drainage piping in buildings. The code also applies to the building 

(or sanitary) sewer between the building drain (which ends 1 m from the building) and a òprivate sewage 

disposal systemó. This means that the piping connecting the building drain to the septic tank falls under the 

plumbing code and should be inspected as part of the plumbing inspection. 

III - 6.3.1 SEWERS 

III - 6.3.1.1 Gravity sewers  

The BC plumbing code contains standards for gravity sewers.  

The plumbing code requires that every pipe in a òsanitary drainage systemó be capable of withstanding a water 

test. A water test consists of applying a water column of at least 3 m to all joints for a minimum of 15 minutes. 

The code also requires that a 3Ż or 4Ż sewer have cleanouts at minimum 15 m spacing, in the direction of flow. 

III - 6.3.1.2 Pumped discharge of sewage to the septic tank ( Table II - 31, page II-43) 

See Section III- 5.1.3.1 for information on allowable surge flows. 

III - 6.3.1.3 Alternative collection systems  

Alternative collection systems, which include a septic tank, fall outside the BC plumbing code and are a part of 

the sewerage system. These systems include: 

¶ S.T.E.P. (Septic Tank Effluent Pumping); 

¶ S.T.E.G (Septic Tank Effluent Gravity);  

¶ Combinations of S.T.E.P. and S.T.E.G.  

For design guidance, one useful resource for these alternative collection systems is the Iowa DNR, òAlternative 

Collection Systems Technology Assessment and Design Guidance.ó  

http://www.iowadnr.gov/portals/idnr/uploads/water/wastewater/files/dg_alt_collect_manual.pdf  

http://www.iowadnr.gov/portals/idnr/uploads/water/wastewater/files/dg_alt_collect_manual.pdf
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III - 6.3.2 SPECIFICATIONS AND INSTALLATION 

The BC plumbing code and the Iowa DNR guide include information on specification and installation of sewers 

and collection systems. Key factors for small systems include the following: 

¶ All pipes should be properly bedded with clean granular material, a minimum of 15 cm on all sides. 

¶ All piping should be watertight. 

¶ Sewer inlet to the septic tank (and other tank connections) should be properly supported on compacted 

material or in other reliable fashion. This could include use of heavier wall pipe. 

¶ For pumped systems, ensure the standards for surge flows to the tank system are not exceeded, and that 

an effluent filter alarm is used. 

¶ If grinder pumps are used, ensure septic tank (and treatment system) sizing is increased following the 

standards. 

¶ For force mains, provide for expansion and contraction if the pipe is very much warmer or colder than 

normal soil temperature when it is installed, allowing for 2.5 cm per 30 m per 6 C temperature change. 

¶ Protect pipes under driveways etc. from breakage; consider use of a pipe sleeve under a driveway. 

¶ Protect pipes from frost, either with adequate soil cover or with suitable insulation. 

III - 6.3.2.1 Piping specifications and installation  

The piping used for a building sewer, effluent sewer, or gravity or pressure distribution piping, should be 

certified to one the following standards: 

¶ CAN/CSA 8181.1 Standard for ABS Drain Waste and Vent Pipe and Pipe Fittings; 

¶ CAN/CSA 8181.2 Standard for PVC Drain Waste and Vent Pipe and Pipe Fittings; 

¶ CAN/CSA 8182.1 Standard for Plastic Drain and Sewer Pipe and Pipe Fittings; 

¶ CAN/CSA 8182.2 Standard for PVC Sewer Pipe and Fittings (PSM Type);  

Or equivalent U.S. or European standards. 

Where there is no existing standard for the intended use of a piping material, follow the manufacturerõs 

recommendations for that pipe. 

Piping sizing, layout, specification and installation (including pipe joints) should follow manufacturer 

guidelines. For plastic pipes, refer to publications available from the Plastic Pipe and Fittings Association: 

http://www.ppfahome.org/  

http://www.ppfahome.org/
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III- 6.4 Tanks, septic tanks and effluent filters, treatment systems 

Section II- 6.3.2 provides standards for septic tanks and also general standards for other tanks and enclosures, 

including pump tanks, treatment plant tanks and treatment plant enclosures. 

III - 6.4.1 SEPTIC TANKS AND EFFLUENT FILTERS (TABLE II-  32, PAGE II-44) 

The septic tank (Figure III- 7) provides settlement and flotation, together with some anaerobic treatment and 

digestion of sludge. Settlement is improved in tanks that have a shallow and long flow path, and settlement is 

a function of surface area in relation to flow. This Manual specifies using inlet and outlet baffles. 

Septic tanks are available in single chamber and two compartment configurations. For tanks of equal volume 

and surface area, a single chamber tank will have improved settlement over a two compartment tank. 

Conversely, a two compartment septic tank will commonly have less scum accumulation at the outlet filter 

than a single compartment tank. 

The tank provides some equalization of short term peak flows; this can be improved by the use of an effluent 

filter with a modulating port or weir installed in the outlet of the filter. 

Treatment and digestion of the accumulated sludge and scum is improved with long sludge retention times. 

Flow rates through the tank should be kept low to improve sedimentation efficiency and to prevent scouring 

of previously accumulated sludge. 

The working volume of a septic tank is measured from the inside bottom of the tank to the invert of the outlet 

pipe. An effluent filter is provided at the outlet of the tank, drawing from the clear zone, this filter protects the 

dispersal system as well as improving BOD, TSS and Oil and Grease removal. 

In general septic tank performance is improved by: 

¶ Larger surface area (higher surface area: volume ratio) 

¶ Longer distance between inlet and outlet pipes (higher length: width ratio) 

¶ For two compartment tanks, letterbox openings in the compartment divider 

III - 6.4.1.1 Sizing of the septic tank  

This Manual specifies minimum tank sizes. Larger tanks can improve treatment performance, and may be 

preferred in some cases, for example: 

¶ To improve Oil and Grease removal 

¶ To improve suspended solids removal 

¶ To increase interval between pump outs  

¶ To improve flow equalization where large surge flows are expected 

To gain the best advantage from an increased tank volume, specify a tank with larger surface area and greater 

length between inlet and outlet as well as larger volume. 

See the appendix, Section III- 8.6for expected pump out intervals for residential septic tanks. Pump out intervals 

of 5 years or more are preferred. 
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Figure III- 7. Typical two compartment septic tank  

 

 

III - 6.4.1.2 Dosing from the septic tank with screened pump vault  

For screened pump vaults in septic tanks the working volume of the tank is measured from the inside bottom 

of tank to the pump OFF float level (or pump timer OFF float level).  

Where the pump is used in a two-compartment combined septic pump tank with the liquid level equalized 

between the two compartments, the working volume is calculated as the combined liquid capacity of both 

compartments. This minimum working volume should meet the standards of Volume II. 
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Figure III- 8. Typical pumped discharge from second compartment of a septic tank  

 

III - 6.4.1.3 Septic tanks before treatment systems (trash tanks)  

A septic tank used before a treatment system is typically termed a òtrash tankó. When sizing the trash tank 

follow manufacturer recommendations, and provide adequate volume for sludge accumulation and projected 

pump out interval, see the appendix Section III- 8.6. 

III - 6.4.1.4 Effluent filters  

An effluent filter should be provided at the outlet of the last compartment of the septic tank. The filter should 

pass a minimum flow rate 50% greater than the Daily Design Flow, and when 85% clogged, be able to pass a 

flow rate equivalent to the Daily Design Flow.  

NSF has established a test protocol and certification for effluent filters, NSF/ANSI Standard 46. 

When specifying an effluent filter, the AP should ensure that the projected cleaning interval for the selected 

filter is longer than the time between maintenance visits that will be specified in the maintenance plan. Refer 

to the manufacturer for estimated cleaning intervals. The maintenance plan should include an estimate of 

expected effluent filter cleaning intervals. 

If a flow modulating port or weir is used, after the filter or in the outlet of the filter, this needs to be readily 

accessible for cleaning and should provide for overflow to the outlet pipe if the orifice or weir is clogged. 
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It is recommended that filters have a valve, example a knife valve (sliding gate valve), or a built-in mechanism, 

to stop effluent flowing out of the tank when the filter is removed for cleaning. This is particularly important 

for single compartment tanks. 

If an effluent filter alarm is used, and if the effluent filter is of a type which would allow bypass of solids if water 

level was above the top of the filter housing, the alarm should be set to activate before water level rises above 

the filter housing. 

III- 6.4.1.4.(a) Effluent filters and treatment plants  

Effluent filters should be used in septic (trash) tanks before treatment plants, unless the manufacturer 

specifically recommends they not be used. 

Effluent filters may be used after treatment plants prior to dosing to pressure distribution systems to provide 

protection from treatment plant upsets or if no filter is used on the trash tank. This is not necessary if: 

¶ The treatment plant is designed to avoid discharge of particles larger than 2 mm and accidental 

discharge of sludge, or 

¶ A secondary filter is used on the pump discharge. 

However, installing an effluent filter after a treatment plant may not be advisable if the treatment plant 

manufacturer indicates that the filter will rapidly plug with biological growth. 

III - 6.4.2 TANKS AND TANK ACCESS (TABLE II-  33, PAGE II-45) 

III - 6.4.2.1 Tank access 

The installed sewerage system should allow maintenance workers to safely and easily access the tanks and 

components (pumps, floats, filters etc.). 

Any components that need to be accessed or removed need to have handles or disconnect fittings located 

within 15 cm of the riser or access lid. 

Access lids should be exposed and readily accessible. They should be flush with finished grade or above (2.5 

cm above is preferred). To improve safety, installation of safety screens inside tank risers is recommended. 

For tanks that are installed deeper than normal (over 90 cm of fill over the tank lid), larger access risers may 

be needed to facilitate pump out of a tank. For example, for a riser height of more than 90 cm, a 76 cm diameter 

riser is preferable. Another option is to provide additional accesses. 

III- 6.4.2.1.(a) Access for pump chambers 

Consider the need to clean pump chambers when specifying pump chamber access risers. For example, provide 

two risers if one will be largely filled with the pump, connections and float switches. 

The inlet pipe to the pump chamber should be accessible for visual inspection by the maintenance provider, 

or for collecting effluent samples for laboratory testing. 

III- 6.4.2.1.(b) Security and Tank Access  

Septic tanks and treatment systems need to be safe and secure. Access lids should be secure, either requiring 

special tools for removal, or provided with a lock.  

Removable access lids (including any job built access components) should be capable of supporting at least 

150 kg without collapse. 
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III- 6.4.2.1.(c) Sampling access 

Provide suitable means to collect effluent samples. Options include: 

¶ A sampling port after a treatment plant. 

¶ A pressure sampling port as part of a pump connection or at the dispersal area. 

¶ Lysimeters for sampling of effluent from the unsaturated zone below a CTDS 

III - 6.4.2.2 Sealing of enclosures  

The standards specify, in the footnote to Table II- 33 (page II-45), that treatment system enclosures are to 

protect health and safety. This includes reliable sealing of the system to avoid human or animal (e.g. flies, 

rodents) contact with effluent as well as proper screened venting. If the treatment process involves sprayed 

effluent, ensure humans cannot accidentally come into contact with effluent aerosols. 

III - 6.4.3 TANK INSTALLATION (TABLE II-  34, PAGE II-45) 

Tank installation should follow manufacturer recommendations and guidelines.  

WorkSafeBC regulations require that, when a worker enters an excavation over 1.2 m deep, un-shored 

excavation walls are to be no steeper than the angle of repose, and in no case steeper than 3h:4v. This is a 

summary only; refer to WorkSafeBC for full information on excavation safety. http://www.worksafebc.com/ 

III - 6.4.3.1 Tank bedding and backfilling  

In all cases, tanks need to be placed on a uniform surface or bed that will not allow uneven settling, and which 

does not have large rocks or roots that could create point loading on the tank. If bedding is needed, common 

bedding options include compacted bedding sand, 19 mm drain rock and pea gravel.  

Backfill the tank evenly, compacting in accordance with manufacturer recommendations. 

III - 6.4.3.2 Watertight testing  

Tanks should be watertight tested to meet the standard in Table II- 34 (page II-45).  

III- 6.4.3.2.(a) Testing with water  

Plug inlet and outlet pipes. Fill the tank to 5 cm above the top of the tank lid (observe in the riser) with clean 

water (avoid overfilling to reduce risk of lifting the lid off the tank). 

For concrete tanks, fill the tank and let it pre-soak for 24 hours before testing. 

To measure leakage, measure water level in a riser (which will move faster than in the tank due to the smaller 

size of the riser). See Table III- 17 for calibration of round risers.  

Table III- 17. Depth change equivalent to ten litres in round risers of various interior diameters.  

RISER DIAMETER 

(CM/IN) 

DEPTH (CM) EQUAL TO 

10 LITRES 

46/18 6 

61/24 3.5 

76/30 2.25 

91/36 1.5 

When performing hydrostatic testing in cold climates consider that: 

http://www.worksafebc.com/
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¶ Water is its densest at about 4ÁC (just above freezing), so water put into a tank at 10 to 20ÁC (typical of 

groundwater) and left in the tank overnight at freezing temperatures will drop the level in the tank a 

substantial amount (about 0.2% or 11 litres in a 5,600 litre tank). A ôlossõ of 11 litres in the risers will look 

like a leak.  

¶ Water used in the test will freeze and expand by approximately 9%. Avoid the water freezing during and 

after testing. 

For testing plastic or fiberglass tanks, follow manufacturer recommendations. Some manufacturers 

recommend backfilling around the tank before or during filling the tank with water. 

III- 6.4.3.2.(b) Vacuum testing  

As an alternative to water testing, vacuum testing may be used. 

The 2003 National Precast Concrete Association (US) standard states: òThe recommended (vacuum test) 

procedure is to introduce a vacuum of 4 inches of mercury. Hold this pressure for 5 minutes. During this initial 

5 minutes, there is an allowable pressure equalization loss of up to one half inch of mercury. If the pressure 

drops, it should be brought back to 4 inches and held for a further five minutes with no pressure drop.ó 

III - 6.4.3.3 Risk of floating and tank distortion  

Ideally, drain the tank area if there is a risk of high water table conditions. 

If this is not practical, and if groundwater conditions may lead to tank flotation, prevent flotation by anchoring 

or other method, and/or install water table observation standpipes to monitor water level at tank (to prevent 

pumping out when water levels are high). 

If plastic or fiberglass tanks are used, follow the manufacturerõs recommendations to prevent tanks floating 

and to reduce risks of distortion during pump out when water table levels are high. This could cause tank 

collapse in some cases. Detail the procedures for pump out in the maintenance plan. For example, specify that 

the tank can only be pumped when the water table is below a certain level. 

To calculate whether a tank will float consider the weight of water displaced by the tank (or the part of the 

tank that is below water) balanced by the weight of the tank and cover soil. The weight of water normally in 

the tank may also be considered, although there is always the risk of the tank being emptied. 

For example, if a pump tank is installed with the lid at grade and water table is expected to be at grade during 

part of the year, tank is 2.4 m long x 1.5 m wide x 1.5 m high. Tank weight 3400 kg 

Volume of tank = 2.4 m x 1.5 m x 1.5 m = 5.4 cubic metres 

Weight of water displaced by tank = volume x 1000 kg/m 3 = 5.4 x 1000 = 5400 kg 

Upward force on tank = weight of water displaced ð weight of tank  

= 5400 kg ð 3400 kg = 2000 kg 

In this case the tank will float unless either weighted down with at least 2000 kg of soil or other material or 

restrained in some manner. It is recommended to use a safety factor of at least 1.5 when weighing down a 

tank with soil or other material, so in this case 1.5 x 2000 = 3000 kg. 
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III- 6.4.3.3.(a) Water table observation standpipes for tanks  

Observation standpipes can be made by installing a 50 mm (2Ż) or larger pipe vertically at the edge of the tank, 

with the base of the pipe side slotted and installed in drain rock or pea gravel. A tee on the base of the pipe 

will assist in stabilizing the pipe.  

A large diameter pipe (6Ż larger) is preferable, because this may allow a maintenance provider to pump the 

water table down prior to pumping out the tank. If the standpipe is to be used for pumping, provide a larger 

volume of drain rock or pea gravel around the slotted portion of the pipe, this will work better if the tanks are 

placed on a bed of drain rock which is continuous with the drain rock around the standpipe.  

Where standpipes have been installed at the tanks to monitor the depth of the water table, this should be 

clearly stated in the maintenance plan. The water table monitoring standpipes should be accessible and clearly 

labelled. 

III - 6.4.3.4 Venting  

All tanks need to be vented. If the tank cannot vent back to the building sewer, then provide a vent that meets 

Volume II standards.  

This includes situations where a tank may fill to above the inlet pipe, for example, a pump chamber which is 

installed lower than the septic tank. In these cases, venting from the risers will be needed. 

If an effluent filter does not allow venting through the filter, provide external or bypass venting of downstream 

tanks. 

III- 6.4.3.4.(a) Subsurface vents 

If a subsurface vent system is used, it is important that cover soil and backfill remains air permeable after 

settling. For the cover soil, use dispersal trench or bed system standards. If venting a treatment plant, follow 

the manufacturerõs guidelines for sizing the subsurface vent. 

In general, subsurface vent systems provide more successful odor control if the soil or sand covering the vent 

system is kept damp. Venting to the dispersal system is an acceptable option as long as back pressure is not 

excessive. 

As with all vent systems, subsurface vent pipe outlets need to be accessible for observation and need to be 

screened. Ensure groundwater cannot get into the vent system. 

III - 6.4.4 TANK ABANDONMENT  

When a septic tank or other subsurface treatment tank is abandoned one of the following procedures should 

be taken in order to prevent future health and safety hazards: 

¶ The contents of the tank should be pumped out and the tank, if structurally sound, should be filled with 

inorganic material such as soil or rock; or, 

¶ The tank should be removed or broken up, and the resulting excavation should be filled with soil or rock. 

Filling the tank will prevent caving in, collapse and floatation. Organic materials should not be used for this 

purpose as they can decay; possibly leading to caving in or collapse and can produce toxic and possibly 

explosive gases. 
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III- 6.5 Dispersal systems, general 

III - 6.5.1 SIZING AND LAYOUT 

See individual technologies for sizing guidelines. 

III - 6.5.1.1 Alternating dispersal areas  

An alternating dispersal area system consists of zones (separate dispersal areas or separate parts of a dispersal 

area) that are used alternately with long rest periods (for example, 3 months on and 3 months off).  

These systems allow time for biomat to be broken down during the resting periods, which may increase system 

life. Each zone is sized to meet standard HLR for the full DDF.  

In the case of a gravity distribution system, zones are alternated by using either a full flow valve, splitter tee 

with diversion valve or a d-box with diverter plates. For pressure systems ball valves can be used. 

See Section III- 6.9.2.2 for special precautions when using alternating dispersal areas with gravity distribution. 

III - 6.5.2 SPECIFICATION AND INSTALLATION 

III - 6.5.2.1 Aggregate and other materials  

III- 6.5.2.1.(a) Coarse aggregate 

Excessive fines in coarse aggregate can wash down and contaminate the infiltrative surface of a trench or bed, 

reducing permeability.  

It is preferable to sieve test coarse aggregate following a wet sieving test protocol (example ASTM C117) to 

ensure fines (less than 75Öm) in the aggregate are characterized. If aggregate is merely dry sieved there is a 

risk of underestimating the amount of fines, as the fines may be stuck to gravel particles. If the pit is using a 

dust suppressant this could increase the risk of fines sticking to gravel particles. 

III- 6.5.2.1.(b) Separation layer 

When aggregate is used in a bed or trench systems, cover the aggregate with a barrier material to prevent 

infiltration and migration of fines to the aggregate.  

A graded filter can be used. For example, a drain rock bed can be covered by 5 cm of pea gravel, 5 cm of 

Mound Sand and then cover soil. 

Whatever method is used, air exchange should not be reduced, and the risk of root mat forming on the layer 

should be considered. 

III- 6.5.2.1.(c) Geotextile Sample Specification  

If geotextile is used to prevent soil cover mixing with aggregate, then it should be lightweight and of ònon-

wovenó type. The textile should be hydrophilic (not repel water). Table III- 18 (below) is a geotextile 

specification from the Wisconsin Private Onsite Wastewater Treatment Systems code and is provided as a 

guideline.  
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Table III- 18. Geotextile Specification for separation layer  

PROPERTY TEST METHOD 
AVERAGE ROLL 

VALUE 

Grab Tensile, lbs. ASTM D4632 35 minimum 

Grab Elongation, % ASTM D4632 50 minimum 

Puncture, lbs. ASTM D4833 10 minimum 

Trapezoidal tear, lbs. ASTM D4533 11 minimum 

AOS, US Sieve # ASTM D4751 20 minimum 

AOS, US Sieve # ASTM D4751 70 maximum 

Flow Rate (gal/min/ft2) ASTM D4491 100 minimum 

Or equivalent Canadian standard 

Notes: 

¶ AOS = Apparent Opening Size. 

¶ Washington State recommends for Soil with 50% or less particles by weight passing U.S. No. 200 sieve, 

AOS maximum #30 Sieve; and for Soil with more than 50% particles by weight passing U.S. No. 200 

Sieve, AOS maximum #50 Sieve. 

III- 6.5.2.1.(d) Cover and separation layer  

i) Cover grading and water diversion  

It is important to divert surface water which would otherwise run onto or pond on the system. This is achieved 

by crowning the system cover. Diversion swales or interception drains may help. 

ii) Cover soil type and depth  

Aeration of the dispersal system is critically important. For that reason, avoid excessive cover depth and use 

permeable soil. If native soil is used for cover soil, it should be as permeable as the most favorable layers of 

the native soil. 

For Seepage Beds, native soil can be used for cover soil as long as it is Loamy Sand, Loamy Fine Sand, Sandy 

Loam or more permeable. This will be the case for all Type 1 Seepage Beds due to the soil type limitations for 

these systems. For Type 2 Seepage Beds on lower permeability soils, it is preferable to use imported Loamy 

Sand, Loamy Fine Sand or Sandy Loam. 

Do not increase the cover depth except for frost protection in very cold climate conditions. Limit the depth of 

cover to 60 cm or less even in very cold climate conditions.  

The Volume II standards specify that using sand to increase the cover to more than 30 cm rather than deeper 

cover soil. This is to improve aeration. 

The standards specify use of specific soil types for certain types of system. This is to improve aeration, to 

encourage growth of cover vegetation and to shed water during heavy rainfall.  

III- 6.5.2.1.(e) Blinding layer  

A blinding layer is a layer of sand, 10 cm or less in thickness that is placed on the infiltrative surface. The layer 

is installed on the scarified trench or bed base and is settled (not compacted). The blinding layer may also be 

scarified into the base of the trench or bed. 
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Use of a blinding layer is recommended when soils have large macro pores (very strong structure and/or coarse 

fragment content > 35%) to reduce the opportunity for flow concentration and avoid bypass flow-which would 

lead to poor treatment in the soil.  

A blinding layer is also recommended for systems using aggregate when the native soil is fine textured and, 

as a result, may be prone to crusting or òcappingó. Crusts are caused in several ways, but of particular concern 

in this case is the impact of effluent falling onto the soil, which can cause sorting of fine particles resulting in 

excessive accumulation of fine particles on the infiltrative surface. Crust formation is common with soils 

containing larger amounts of silt and certain clay minerals and is not common with sand textured soils. 

A blinding layer may also be useful where soils vary widely along the length of a trench or bed, or where the 

infiltrative surface is in soil that is particularly sensitive to damage during installation. 

III- 6.5.2.1.(f) Permeable fill  

Where fill is needed between trenches, around chambers, or in a toe blanket, it is acceptable to use clean 

permeable fill.  

The fill material should have permeability equal to or higher than that of the native soil, and it is recommended 

that the installed Kfs be at least 550 mm/day (perc rate maximum 15 min/inch) after settling. It is preferable to 

test the Kfs after installation and settling of the fill, alternatively the permeability may be tested at the source, 

in the bank or on a test pile of settled soil fill. See Section III- 6.8.4for information on toe blankets. 

Note that sand blanket sand mounds use a special specification for the toe blanket fill, so the general rules 

above do not apply. 

III - 6.5.2.2 Site, Soil and Ecosystem Considerations  

The soil infiltration and treatment of effluent works best under unsaturated conditions. A shallow infiltrative 

surface, with minimal cover, will encourage oxygen transfer, improve soil treatment, and improve 

evapotranspiration. Soils close to the surface are more biologically active. One published study found that 

more than 98 % of the soil biota population is in the upper 40 cm of the soil profile.  

The dispersal system acts to disperse effluent through unsaturated soils, achieving hydraulic dispersal and 

treatment, including pathogen removal. For this process to be effective, the soil should be in as close to an 

undisturbed state as practical. Site impact on the dispersal and receiving area should be minimized, and it is 

recommended that as much natural vegetation and root structure be maintained as is practical.  

III- 6.5.2.2.(a) Soil moisture and damage to soils  

In all cases, systems should not be constructed when the soil moisture is too high, as this will damage soil 

structure and may lead to system failure.  

Check the soil moisture at the surface, and at 20 cm depth. Postpone the installation if a soil grab sample can 

be rolled into a wire (i.e. will form a wire Ó 7 mm diameter without adding additional water). Also, postpone 

work if squeezing a grab sample of soil causes water to escape. Both of these tests indicate that the soil is too 

wet. 

During construction it is important to protect the dispersal and receiving area. This may mean using temporary 

fencing or taping the area off. 

Vehicles or heavy animal traffic should not be permitted on the finished system. This consideration could also 

apply to the receiving area for some sites. Heavy traffic can compact the soil. This limits oxygen transfer, 

increases the risk of frost damage, and risks direct physical damage to system components. 
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III- 6.5.2.2.(b) Vegetation and onsite systems  

In many cases the natural ecosystem of a site is important for maintaining the soil characteristics that made 

the site usable for a dispersal system. 

Tree and shrub cover in the dispersal and receiving area can improve system performance by: 

¶ Reducing effective rainfall (the amount of rain that actually soaks into the soil) 

¶ Maintaining soil structure and organic matter content in the long term 

¶ Reducing temperature extremes, and particularly reducing risk of freezing 

¶ Improving removal of contaminants. 

However, depending on the system type, tree roots may harm the dispersal system.  

In general, the recommended procedure is to leave trees and stumps in place. However, for trees with highly 

invasive roots (examples include willow, aspen, bamboo, and maple), it may be best to remove the tree and 

stump or to kill the stump if it is left in place.  

Reestablishment of natural vegetation cover should be encouraged after system installation, in as far as is 

practical. Choose trees and shrubs to suit the area and which are known to not have invasive roots. 

For BC zero discharge lagoons it is important to prevent tree growth on or near lagoon berms. 

III- 6.5.2.2.(c) Completion of vegetation re establishment  

After installing a dispersal system, it is advisable to re-establish vegetation, either by seeding or planting in the 

cover soil. Sod may also be used, but ensure the sod is based on a permeable soil or sand. 

Vegetation takes time to establish on the dispersal area. For this reason, the maintenance plan may include 

instructions for the owner to complete the seeding and establishment of vegetation. The owner will sign off 

on this with acknowledgement of the maintenance plan. 

III - 6.5.2.3 Gravelless systems 

Gravelless systems, including artificial aggregate systems, offer alternatives to traditional pipe and gravel 

distribution. They may consist of chambers, pipe or pipe bundles with artificial aggregate such as Styrofoam, 

geo-composite bundles or sheets of geotextile material. 

For single and multiple pipe gravelless systems, the effective trench width is taken to be the outside diameter 

of the pipe (including any attached artificial aggregate), pipe and aggregate bundle, or pipe bundle.  

For gravelless chamber systems, the effective trench width is taken to be, at a maximum, the outside 

dimensional width of the chamber in contact with the bottom of the trench or bed. A more conservative 

approach could be taken by using the actual exposed interior dimensional width of the chamber at the trench 

or bed bottom. 

For geo-composite systems, the effective trench width is taken to be the outside dimension(s) of the bundle(s) 

in contact with the trench or bed base (or sand layer, where used). 

III - 6.5.2.4 Observation Ports  

Trench and bed dispersal systems use observation ports to allow checking of the infiltrative surface for 

ponding. Typically, these are 4" or 6" diameter pipes, with side or lengthwise slots near the base of the pipe. 

These pipes should be capped and should be anchored to prevent pull out; this can be accomplished by use 

of a toilet flange or tee at the pipe bottom, or other method. 

For chambers, install monitoring port pipes as per manufacturer instructions.  
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Sand mounds, sand lined trenches and beds also use observation ports to allow checking of ponding at the 

basal area. These are installed in a similar way. 

If it is important to check the water table level below the dispersal area or in the receiving area, a similar 

observation pipe (standpipe) can be installed. The pipe should be installed deep enough to allow confirmation 

of the design vertical separation, and can be slotted or perforated over the lower 30 cm. When installing these 

observation standpipes, reduce risk of effluent short circuiting by placing the pipe away from the infiltrative 

surface, or by using bentonite plugs around the pipe. 

Observation port access can be exposed or can be in a valve box to allow mowing of the dispersal area etc. 

III - 6.5.2.5 Observation standpipes  

This guideline is intended for standpipes installed to a maximum depth of 180 cm for observation of water 

table level and confirmation of vertical separation. 

Install standpipes using one of the examples show in Figure III- 9. 

Figure III- 9. Above grade and a t grade standpipe s 
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Construct standpipes using 1Ż to 6Ż perforated or slotted PVC pipe; 3Ż perforated PVC sewer pipe is a common 

choice. Cap the top and bottom with PVC slip caps, side slot the top cap to facilitate removal. If the slotted or 

perforated pipe does not extend to the surface, drill a hole near the top of the standpipe to vent air. Ensure 

the pipe can drain out by slotting or perforating the base. Optionally, to resist heaving forces, anchor the 

bottom of the pipe with a section of rebar, PVC tee, toilet flange or other anchor. 

For at-grade completion, use an irrigation valve cover or other suitable protective cover. 

Standpipe depth will be at least as deep as the required system vertical separation, but no deeper than the 

seasonal low water table. The standpipe should be a minimum of 60 cm from the nearest dispersal trench, bed 

or dripline. Excavate or auger a hole to the target depth and install the standpipe in the open hole. Backfill 

around the standpipe, holding the pipe vertical. Mound the soil above surrounding grade, to divert surface 

water away from the pipe and to allow for settling of the backfill soil. 

III - 6.5.2.6 Vent pipes  

In some cases, gravity distribution systems and ET beds or ETA beds will use vent pipes to assist with air 

exchange.  

These may be separate pipes or connect to the top of gravity distribution laterals. In chamber systems, these 

can be directly combined with the observation ports. With standard laterals, this combination will mean use of 

a tee or wye connecting to the vent pipe above the level of the aggregate in the trench. See Figure III- 10. 

Figure III- 10. Vent and Combination Vent and Observation Port Examples  

 

III - 6.5.2.7 Flow concentration and piping systems  

Within trenches used for piping, there is a risk that the loose trench backfill might concentrate groundwater 

flow or provide a path for unintended effluent flow. These preferred flow paths may develop in trenches used 

for sewers, manifolds, feed lines, and force mains. 

For this reason, when backfilling trenches, it is often good practice to place subsurface dams to prevent liquid 

flow along the trench. These dams may be constructed from local clay, imported bentonite chips, or a similar 

material of low permeability. Bentonite may be mixed (at 10% bentonite to 90 % sand) with bedding sand to 

block the flow around a pipe. 

Alternatively, the configuration of the piping can be designed to prevent flow concentration - for example: 

¶ By having the force main enter a dispersal field on the upslope side. 

¶ By stepping the bottom of a trench to provide separation of lateral trenches from the manifold or force 

main by a section of higher undisturbed soil. 

¶ By shallower excavation of the manifold or feeder line trench. 
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III- 6.6 Trench systems 

III - 6.6.1 DESCRIPTION 

Trenches (also known as infiltration trenches) can be installed as shown in Figure III- 11, below the ground 

surface. Trenches can also be installed at shallow depth ñ in which case trenches are partially below ground 

and partially covered, or at gradeñin which case fill is placed between and over the trenches or the trenches 

are excavated into fill after it is placed. 

The standards specify a minimum aggregate depth of 15 cm below the distribution lateral, greater depth is 

recommended if more surge storage is needed or if root intrusion is a concern. 

Figure III- 11. Trench Dispersal schematic cross section 

 

III - 6.6.2 SIZING AND LAYOUT 

Example of trench sizing: 

Daily Design Flow of 1300 L/day, HLR of 15 L/day/m2 and 0.6 m wide trenches 

Minimum AIS needed = DDF ÷  HLR = 1300 ÷ 15 = 86.7 m2  

This is the trench bottom area needed 

Total length of trenches = 86.7 m2 ÷ 0.6 m = 144.4 m  

The standards indicate minimum spacing between trenches. This spacing is not necessary between the ends 

of trenches (for example, for a center fed trench system). 
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III - 6.6.3 SPECIFICATION AND INSTALLATION 

To improve infiltration of effluent into the soil, scarify the infiltrative surface to a depth of 5 to 15 cm, depending 

on the type of soil and soil depth. Scarify the sides of the trench if the soil is smeared or compacted. Scarify 

with a picking action using the teeth of an excavator bucket, or using hand tools. 

Normally, lateral piping is centered in the trench. 

III- 6.7 Seepage Bed systems 

III - 6.7.1 DESCRIPTION 

A Seepage Bed system is simply a wider infiltration trench, typically with more than one distribution lateral. 

III - 6.7.2 SIZING AND LAYOUT 

Seepage Bed systems are sized in the same way as trench systems.  

Volume II standards limit the width of a bed to 3m and also limit the use of Type 1 Seepage Beds to more 

permeable soil types (see Table II- 6, page II-16). These restrictions provide for oxygen transport to the area 

under the bed and to the center of the bed. 

For the same reason, Type 1 below grade beds are limited to more permeable soil types. 

The standards indicate minimum spacing between beds. This spacing is not necessary between the ends of 

beds (for example, if the bed steps up or down). 

If more than one bed is installed, the overall system contour length is determined in the same way as for trench 

systems. 

III - 6.7.3 SPECIFICATION AND INSTALLATION 

In a Seepage Bed, the distribution laterals should be evenly spaced across the width of the bed. On seepage 

beds with pressure distribution, it is better to stagger the orifices on adjacent laterals. The number of pressure 

distribution laterals is determined based on the minimum infiltrative surface per orifice. 

For gravity distribution pipe laterals are typically spaced at no more than 90 cm on center. 

For Seepage Beds, native soil can be used for cover soil as long as it is Loamy Sand, Loamy Fine Sand, Sandy 

Loam or more permeable. This will be the case for all Type 1 Seepage Beds due to the soil type limitations for 

these systems.  

For Type 2 Seepage Beds on lower permeability soils, it is preferable to use imported Loamy Sand, Loamy Fine 

Sand or Sandy Loam. Ensure the cover is crowned or graded to divert surface water. 
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III- 6.8 Shallow, at grade and raised systems 

III - 6.8.1 DESCRIPTION 

Trenches or Seepage Beds can be installed at or above grade. Above grade systems are installed on sand media 

fill. 

The standards specify use of uniform distribution if the infiltrative surface is above grade. If the sand media fill 

is more than 30 cm, then the system becomes a sand mound or bottomless sand filter, and should conform to 

standards for those systems; see Section III- 6.15. 

The standards also provide two specific technologies for at grade systems which are placed directly on native 

soil, and which follow the slope of the land: The At-grade bed and the Alberta At Grade system. These should 

conform to the standards for those systems, see Sections III- 6.13 and III- 6.14. 

III - 6.8.2 SIZING AND LAYOUT 

These systems should be sized using the same approach as used for a conventional below grade system.  

Follow Volume II standards and use the HLR for the native soil or the sand media, whichever is lower. 

Example 1: 

Using Type 1 effluent, the native soil HLR is 35 L/day/m 2;  

Fill is Mound Sand (HLR 40 L/day/m 2). 

Size system based on HLR of 35 L/day/m 2 

Example 2: 

Using Type 2 effluent, the native soil HLR is 70 L/day/m 2,  

Fill is Clean Coarse Sand (HLR 50 L/day/m 2). 

Size system based on HLR of 50 L/day/m 2 

III - 6.8.3 SPECIFICATION AND INSTALLATION 

With at grade and raised systems, a swale or interception drain is often useful to divert water away from the 

dispersal area. 

A swale is a shallow depression installed at the upslope edge of the cover soil, and shaped to divert surface 

water away from the system. The swale may be lined with low permeability soil or a liner to help divert water. 

For interception drains, see Section III- 6.19. 

III - 6.8.4 TOE BLANKETS 

In some circumstances, it may be appropriate to install a toe blanket around, or downslope from, the discharge 

system (see Section III- 5.6.7.1). A Toe Blanket is a blanket or mantle of sand or permeable soil that is placed 

at the toe of raised dispersal system or in the receiving area. The purpose is to aid seepage from the raised 

system into the native soil, or to provide additional depth for effluent to move away from the dispersal area 

and to provide a cover above soil that may be saturated. 

When specifying and installing a toe blanket, consider the following: 
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¶ The toe blanket should be installed as for sand Mound Sand, according to Section III- 6.15. 

¶ For flat and low slope (Ó 2%) sites, the toe blanket should be installed all around the system rather than 

just down slope. 

¶ Ensure the toe blanket is at least 25 cm deep or at least 15 cm above the maximum expected water table 

level in the receiving area. 

¶ Cover the toe blanket with cover soil and vegetate, as for sand mounds. The toe blanket should slope to 

encourage surface water to run off. 

¶ The toe blanket should be installed following the procedure for installing sand Mound Sand (See Section 

III- 6.15.). Test the permeability of the sand fill after settling. 

It is acceptable to use clean permeable fill; see Section III- 6.5.2.1.(f) for a specification.  

See Section Figure III- 24 (sand mantle sand mound) for a schematic cross section of a toe blanket. Note that 

sand mantle sand mounds use a special specification for sand fill and depth, see Section III- 6.15.2.2. 
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III- 6.9 Gravity distribution  

III - 6.9.1 DESCRIPTION 

Gravity distribution is an effluent distribution method in which the distribution laterals are not under sustained 

pressure during the dose event. This includes dosing systems where the effluent is dosed to large diameter 

laterals by pump or other method. 

Gravity distribution systems result in wide variations in application rates through the dispersal area. Effluent 

may pond in some areas, and may not reach other parts of the dispersal system.  

It is this variability in distribution which can result in less effective soil treatment below gravity systems. 

Dosing may, in some cases, improve performance of a gravity distribution system, due to improved uniformity 

of distribution, and also due to improved soil and infiltrative surface aeration resulting from intermittent doses. 

Distribution is somewhat improved when dosing is used, and dosing has been demonstrated to considerably 

improve equality of distribution to individual laterals.  

III - 6.9.1.1 Flow splitting  

Some form of flow splitting is used to divide effluent between laterals. Devices used to split flows include: 

¶ Distribution Boxes (D-boxes) and splitter tees which can both be used with trickling or dosed gravity 

systems, for these splitters laterals need to be similar lengths. 

¶ Drop boxes (sequential distribution) 

¶ Pressure manifolds, which allow use of laterals of different lengths. 

III- 6.9.1.1.(a) Distribution box  

The D-box (see Figure III- 12) includes adjustable levelling devices or weirs at the outlets to allow adjustment 

of flow splitting. Individual feeder lines run from the D-box outlet to each lateral. 

On sloping sites there is a risk that a ponded lateral will flow back to the box and drain to lower laterals. D-

boxes are not recommended for use on steeply sloping sites. 

D-boxes may be built with a tipping mechanism that fills and then releases a small volume of effluent; this 

improves flow splitting (but is not considered to be a dosing system). 

Figure III- 12. Distribution Box  
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III- 6.9.1.1.(b) Sequential distribution  

In sequential distribution, one trench or trench pair is loaded to a predetermined level before passing through 

a relief line or device to the beginning of the succeeding trench or trench pair; the effluent does not pass 

through the distribution media before it enters succeeding trenches. This is usually achieved through the use 

of drop boxes. See Figure III- 13 and Figure III- 14 for explanation of this system. 

The connections between distribution lines are made with non-perforated pipe placed in undisturbed soil, and 

a dam is built up at the trench to prevent draining to the lower trenches. 

Sequential distribution used with trickling gravity systems means that the first trench pair will need to pond to 

considerable depth before effluent can flow to other trenches. For this reason, Volume II specifies dosing for 

sequential systems, except for trickling gravity distribution to ETA beds (where ponding is needed). 

Drop boxes can be used on low slope sites by setting the downstream boxes 5 cm below the upslope unit. 

Figure III- 13. Sequential (Drop Box) System (schematic top view)  
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Figure III- 14. Sequential (Drop Box) system (schematic section of box)  

 

 

III- 6.9.1.1.(c) Pressure Manifold   

A pressure manifold is a pressurized flow splitting device, using a short manifold with a series of orifices sized 

to ensure equal distribution to a network of gravity pipes and trenches.  

The manifold can be arranged along the ends of lateral trenches, or the effluent can be taken from the manifold 

to each lateral by an individual small diameter feeder line. The manifold operates under pressure, while the 

distribution laterals flow by gravity. This system is considered a simple and effective alternative to pumping 

effluent to a D-box. 

Trenches can be of different lengths and the system can be used on a flat or sloping site.  

III - 6.9.2 SIZING AND LAYOUT 

III - 6.9.2.1 Dose volume  

To calculate dose volume for a dosed gravity distribution systems, add up the total volume of feeder lines and 

lateral pipes and use a dose between 67 % and 100 % of this volume. 

For ASTM D2729 sewer pipe the following internal volumes may be used: 

¶ 3ề pipe, 0.394 USgal/ft. (4.89 L/m) 

¶ 4ề pipe, 0.674 USgal/ft. (8.37 L/m) 

For CSA B182.2 sewer pipe the following internal volumes may be used: 

¶ 3ề pipe, 0.378 USgal/ft. (4.70 L/m) 

¶ 4ề pipe, 0.640 USgal/ft. (7.95 L/m) 
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III - 6.9.2.2 Gravity distribution system design with alternating dispersal areas  

Alternating dispersal areas (see Section III- 6.5.1.1) are intended to reduce biomat accumulation. With gravity 

distribution systems in more permeable soils the biomat forms an important part of the distribution and soil 

treatment system. Therefore, in these cases, increased vertical separation should be used.  

As a guideline, increase vertical separation by at least 30 cm when using an alternating system with gravity 

distribution to sand textured soils. 

III - 6.9.3 SPECIFICATIONS AND INSTALLATION 

III - 6.9.3.1 Flow concentration  

On sloping sites, there is a risk of effluent concentrating in the feeder line trenches. Care should be taken to 

prevent this during installation. Techniques include the following: shallower excavation for the feeder pipe 

trench, clay or Bentonite plugs in the trenches, and separation of the lateral trenches from the feeder trench. 

III - 6.9.3.2 Reduction of water flow velocity for dosing systems  

Where effluent is pumped or siphoned to the D-box or drop box, a baffle or tee should be provided to improve 

distribution, and the box should be sized to ensure flow can be accommodated.  

A preferred method to moderate flow velocities to the box is to have the pressure line enter a 4ề pipe for at 

least 1 m before the box to slow the incoming flow. 

III- 6.10 Pressure distribution  

III - 6.10.1 DESCRIPTION 

The pressure distribution system relies upon a pump, a floating outlet device or a siphon, to pressurize the 

dispersal system laterals. These small diameter laterals have orifices drilled in them in an even pattern to 

discharge the effluent to the infiltration surface.  

The pump or dosing device will be housed within a pump tank (pump chamber). 

Pressure distribution results in more uniform application rate through the dispersal area, typically variation in 

flow rate from any two orifices in a dispersal area will not vary by more than 15% if the system is properly 

specified and installed. 

This improved uniformity of application, together with intermittent dosing, improves soil treatment below a 

pressure distribution system. Figure III- 15 shows the technical terms used in a pressure distribution network. 
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Figure III- 15. Pressure Distribution system terminology  

 

 

III - 6.10.2 SIZING AND LAYOUT 

III - 6.10.2.1 Hydraulic design  

For guidance on hydraulic design of pressure distribution systems, refer to: J. C. Converse, òPressure distribution 

network design,ó Small Scale Waste Management Project, vol. 345, 2000. Available online at: 

http://www.soils.wisc.edu/sswmp/SSWMP_9.14.pdf 

Techniques for pressure system design planning, following the approach described in Converseõs paper are 

available from the State of Wisconsin, http://dsps.wi.gov/sb/docs/sb-ppalopp/20120165A.pdf and from 

Washington State, http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-009.pdf  

When referring to these manuals, follow SPM standards and guidelines where they differ from those in the 

manuals. 

III - 6.10.2.2 Dose volume  

For even distribution, plan the system so that distribution is uniform.  

Typically, planning so that at least 67% of each dose discharges at full pressure is considered to provide uniform 

distribution. Another option is to measure the volume discharged from several orifices within the distribution 

network at commissioning to confirm that the distribution meets standards for uniformity (see Section II- 

5.2.1.1). 

See Section III- 6.12.3.5 for adjustment of dose volume or dose time at commissioning. 

For high dose frequencies, including for micro-dosing, a small dose volume is needed, strategies to decrease 

dose volume needed for even distribution include: 

¶ Keep the laterals full, by drilling all orifices facing up, and installing laterals completely level. 

¶ Avoid the manifold and force main draining to the field. 

¶ When planning a system with draining laterals, use short, small diameter, lateral pipes. Small orifice size 

will allow use of smaller lateral lines. 

¶ Drain the laterals back into the pump chamber (see Section III- 6.10.3.4). 

http://www.soils.wisc.edu/sswmp/SSWMP_9.14.pdf
http://dsps.wi.gov/sb/docs/sb-ppalopp/20120165A.pdf
http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-009.pdf
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Increased distal pressure (squirt height) will improve distribution by reducing pressurization time, and will also 

assist in keeping orifices cleared and in scouring laterals. 

III - 6.10.3 SPECIFICATION AND INSTALLATION 

III - 6.10.3.1 Orifice number  

Calculate minimum the number of orifices and orifice spacing based on the maximum infiltrative surface area 

per orifice.  

As a guideline, it is preferred to reduce the area per orifice for sand media systems to a maximum of 0.37 m2 

(4 ft2) of infiltration surface area per orifice. 

III - 6.10.3.2 Flushing and cleanouts  

Each lateral, and the manifold, should be fitted with a clean out at the distal (far) end that is: 

¶ Preferably brought to vertical orientation; 

¶ Fitted with a short radius bend, or a riser fashioned by two 45o bends; 

¶ Located in a valve box, or similar access provision, allowing easy access for maintenance; and 

¶ Provided with a removable threaded cap, or threaded plug located at an elevation close to the underside 

of the access box lid, to facilitate easy access and removal by tools. A valve (at the distal end of the 

lateral) may also be used. 

III- 6.10.3.2.(a) Small diameter laterals  

Small diameter laterals (1ó or smaller) are more difficult to clean with jetting apparatus or to defrost with a 

steam lance.  

For small diameter laterals a long radius bend is preferred at the cleanout, since many cleaning tools will not 

pass through the small 45 deg. elbows. 

III - 6.10.3.3 Sloping sites  

On sloping sites, prevent drain back of higher to lower laterals and ensure that all laterals operate at equal 

flow per basal area. For layout options for sloping sites, refer to the appendix, Section III- 8.8.1.  

An alternative is to adjust the flow to the lowest lateral to compensate for drain down to that lateral. This can 

be set up at commissioning, based on the measured drain down (collect water discharged from upper lateral 

test orifice and lower lateral test orifice to calculate difference, adjust to equalize). 

III- 6.10.3.3.(a) Flow control  

Where flow control is needed to balance laterals on a sloping site, or where laterals are of differing lengths, 

effluent flow can be controlled using orifice plates, diaphragm valves or globe valves. Where orifice plates are 

used, the plates should be removable for service, and the orifice size should be clearly recorded. 

III - 6.10.3.4 Freezing conditions and lateral draining  

In climates and sites where there is a risk of the laterals freezing; to avoid freezing, laterals should be emptied 

at the end of each dose. The manifold and force main may also need to be emptied (either the whole lines or 

parts that are above the frost line). 

This can be achieved by: 

¶ Draining to the field. 
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¶ Draining back to the pump chamber, with either: 

¶ Only the force main and manifold drained back (with laterals draining to the field); or 

¶ Draining laterals back to the pump chamber as well as the manifold and force main. 

At the pump tank, the effluent typically is drained back through an orifice or through the pump. A further 

option on larger systems is to drain using a motorized valve. 

Drainback through an orifice will mean that the orifice needs to be adequately sized (see below) and either the 

orifice needs to be drilled in a location where it will not discharge significantly during pumping (e.g. on the 

cleanout cap of a y-ball check valve) or the flow from that orifice will need to be accounted for during hydraulic 

design. 

Where the drainback orifice is at the bottom of a pipe there is a higher risk of plugging, consider siting the 

orifice on a vertical pipe run. 

Drainback through the pump should only be used on timed dosed systems to avoid risk of pump start up when 

the pump is spinning backwards, check with the pump manufacturer if unsure whether this approach is safe 

with a particular pump. 

III- 6.10.3.4.(a) Laterals draining to the field  

By drilling every other orifice facing down, or by drilling all orifices facing down with only the first and last 

facing up (for air clearing) the lateral pipes will drain reliably after a dose, and distribution during draining will 

be even. 

Section III- 6.10.2.2  identifies that this approach will be facilitated by short, small diameter laterals with small 

orifices and increased distal pressure (squirt height), particularly if frequent dosing is needed. 

In some cases an orifice is drilled at the base of the riser pipe (from the manifold to lateral connection) to drain 

the riser pipe. This is intended to prevent freezing. The orifice should be bedded in a minimum of 15cm depth 

of drain rock, and vertical separation should be maintained, and care should be taken to avoid flow 

concentration around the manifold. 

III- 6.10.3.4.(b) Laterals draining back to the pump chamber  

If the laterals are to be drained back to the pump chamber, all orifices are drilled facing up. The lateral pipe is 

then sloped back to the manifold at a minimum of 0.5% grade (maximum of 2%) and the manifold and force 

main graded to drain back to the pump chamber. 

Note that the bed or trench infiltrative surface (base) still needs to be installed level; the pipe grade is 

achieved using additional aggregate. It is also important to ensure that the thickness of cover soil does not 

exceed the maximum allowed. The cover depth may be increased by using sand media or by using deeper 

aggregate cover over the proximal part of the lateral pipe (the part closer to the manifold). 

Consider using an air vacuum valve at the dispersal area. This device can reduce the risk of drawing debris into 

orifices when draining and allows for more rapid draining. In very cold climates, air valves need to be installed 

in insulated valve boxes with sealed lids and with a drain rock sump extending below the frost line.  

It is important to make sure that the water drains back in less than 30 minutes or it is likely to freeze in the 

pipe in cold northern climates. The drainback time can be approximated using the orifice equation and the 

head of the pipe network above the drainback orifice at the pump chamber. 
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During the field testing of the pressure laterals for squirt height and even distribution time the drainback and 

measure the drainback volume in the pump tank (by measuring the rise in fluid level). If the drainback is too 

slow, make the drainback orifice larger and if the dose volume is not as per the calculated design value, the 

pump run time is adjusted. During commissioning, also confirm that lower laterals are not receiving additional 

flow during drainback. 

When using a full drain back system, larger diameter laterals can be used since the lateral volume will not affect 

the uniformity of distribution. This is because with all orifices facing up the lateral will fill prior to discharging 

effluent to the field. The use of large diameter laterals can allow longer laterals, because of reduced friction 

loss. 

If long laterals are used, however, deeper aggregate is needed and the elevation of the proximal (near) and 

distal (far) ends of the lateral will be different enough to affect distribution uniformity. If this is the case, orifice 

diameters may need to be varied along the individual laterals so that the difference in discharge between any 

two orifices can be maintained within the 10% recommended tolerance for any one lateral. 

III - 6.10.3.5 Commissioning of a pressure distribution system  

At commissioning: 

 Flush the entire system 

 Test and record the distal pressure (squirt height) for all laterals, with the flow to laterals adjusted if 

necessary to equalize distribution 

 Check the time to fully pressurize the system (and either check that at least 67% of the dose is delivered 

at full pressurization or check distribution uniformity by another method). Adjust dose volume or dose 

time (for timed dose systems) if needed (see Section III- 6.12.3.5). 

 Test and record the draw down in the fluid level at the pump chamber (distance per minute) 

 Check that the upper laterals do not overload the lower laterals during drain down of the system. Adjust 

the lower lateralsõ distal pressure to compensate if necessary. 

III- 6.11 Subsurface Drip Dispersal 

III - 6.11.1 DESCRIPTION 

Subsurface Drip Dispersal (SDD) systems use timed dosing of filtered effluent to specially designed small 

diameter drip tubing, installed in soil close to the ground surface. A fine pressure filter, sized for the system 

flow and emitter size requirements, is used after the dosing pump. Emitters in the tubing dose the effluent at 

a low hydraulic application rate to the soil.  

These systems provide good distribution, and can improve soil treatment performance, provided the AP takes 

extra care during planning and installation.  

Figure III- 16 shows a schematic flow diagram for a simple SDD system using intermittent flushing and a single 

zone. 

Some SDD systems do not use intermittent flushing, but flush continuously. With these systems, flush return 

flows are typically returned to the pump tank and a flush control valve is not used.  

In some cases, filters are manually cleaned and so do not have a filter flush system. 

At several points in the system pressure testing ports or gages are installed, these include: 

¶ At dose and flush manifolds (typically at air valves) 
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¶ At filter outlet 

¶ At flush valve inlet (if used). 

These pressure test points are important for system maintenance. 

Figure III- 16. Typical Subsurface Drip System 
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III - 6.11.2 SIZING AND LAYOUT 

The following manual is recommended for planning, specification, installation and maintenance guidance: 

òWastewater Subsurface Drip Distribution Peer Reviewed Guidelines for Design, Operation, and Maintenanceó, 

March 2004 (Revised May 2004), Tennessee Valley Authority, prepared by EPRI. 

Available online at: http://onsite.tennessee.edu/Drip_Guidelines.pdf  

When referring to this guideline, follow SPM standards where they differ from those in the guideline. 

Refer to manufacturer guidelines for further specific design information. Note that the SPM standards allow 

for use of manufacturer recommendations for HLR selection, in all other cases follow SPM minimum standards 

(for example for DDF, VS, minimum system contour length, emitter number for Type 1 systems). If following 

manufacturer guidelines for HLR, ensure that the guideline is appropriate for use with SPM DDF (particularly, 

ensure that the guideline design flows use a similar peaking factor) 

For very low permeability soils (with Kfs < 150 mm/day or percolation rate > 60 min /inch) the use of Type 2 

effluent meeting a 10/10 mg/L (BOD/TSS) standard, or Type 3 effluent is recommended. 

http://onsite.tennessee.edu/Drip_Guidelines.pdf
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III - 6.11.2.1 Examples of system sizing  

The standards specify a reduced HLR for SDD, see Section II- 5.5.2.1. The following examples are based on SPM 

HLR values, reduced by the factors provided in the standards. The examples follow the process for establishing 

AIS, line length and emitter number in the standards. 

As an alternative, manufacturer recommended HLR may be used. 

Example 1: 

Loamy Fine Sand, loose consistency, Kfs 1000mm/dy.  

Daily Design Flow of 1300 L/day Type 2 effluent 

Table II- 22 (page II-36) HLR based on soil type is 50 L/day/m 2  

Table II- 23 (page II-36) HLR based on Kfs is 60 L/day/m 2 

SPM HLR selected 50 L/day/m 2  

Adjusted for use with SDD, Adjusted HLR = 50 L/day/m 2 x 0.7 = 35 L/day/m 2 

Minimum Area of Infiltrative Surface (AIS) = 1300 ÷ 35 = 37.15 m2 

Minimum line length = 37.15 m 2 ÷ 0.6 m = 61.9 m 

Minimum emitter number = 61.9 m ÷ 0.6 m = 103 emitters  

Example 2: 

Sand, loose. Kfs 5500 mm/day.  

Daily Design Flow of 1700 L/day Type 1 effluent 

Table II- 22 (page II-36) HLR based on soil type is 30 L/day/m 2  

Table II- 23 (page II-36) HLR based on Kfs is 45 L/day/m 2 

SPM HLR selected 30 L/day/m 2  

Adjusted for use with SDD, Adjusted HLR = 30 L/day/m 2 x 0.5 = 15 L/day/m 2 

Minimum Area of Infiltrative Surface (AIS) = 1700 ÷ 15 = 113.3 m2  

Minimum line length = 113.3 m 2 ÷ 0.6 m = 188.9 m 

Minimum emitter number = 188.9 m ÷ 0.6 m = 315 emitters  

For Type 1 increase minimum emitter number x 4 

Adjusted minimum emitter number = 315 x 4 = 1260 emitters  

Emitter number may be increased by using 0.3 m line spacing and 0.3m emitter spacing within 

the minimum AIS.  

Alternatively, a larger area may be used with 0.6 m line spacing and 0.3 m emitter spacing 

III - 6.11.2.2 Hydraulic design  
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Plan the subsurface drip hydraulic system according to the manufacturerõs recommendations. Document the 

calculations and selections for the four or five main phases of system operation: 

¶ Pressurize,  

¶ dose,  

¶ depressurize,  

¶ flush; and  

¶ Optional drain back (necessary in cold climate conditions).  

To reduce risk of emitter plugging, it is recommended that minimum pressure during dosing is maintained at 

or above 15 psi (100 kPa). 

III - 6.11.3 SPECIFICATION AND INSTALLATION 

Low site impact is important to the functioning of the system, and care in installation is critical to avoid 

impacting natural vegetation and soil structure (for example, by polishing and compacting soils with 

installation equipment). 

III - 6.11.3.1 Dosing and emitter discharge rate  

All SDD systems need to use timed dosing. To improve treatment in the soil, micro-dosing (low HAR timed 

dosing) is preferred. Volume II standards allow reduced VS when using a micro-dosing option.  

In all cases, plan the system to avoid saturated flow in the soil, in order to improve treatment, reduce the risk 

of biomat formation, and reduce risk of soil damage. 

The hydraulic application rate is influenced by the emitter discharge rate as well as by the dose time. 

In general, an emitter discharge rate of less than 2.5 L/hour (0.66 USgal/hour) is preferred. Emitters with a 

higher rate should not be used on low permeability soils or with Type 1 effluent. 

Increasing the number of emitters by using closer spacing (without reducing AIS) will reduce the application 

rate per emitter. This is a standard for Type 1 systems and may also be used to improve performance of systems 

on highly permeable soils or sand. If the dispersal area is large enough, the number of emitters can also be 

increased by simply using a larger area with more dripline. 

III - 6.11.3.2 Distribution uniformity  

To provide a measure of uniformity of distribution it is recommended that a minimum of 80% of the dose time 

should be at full system pressurization. 

III - 6.11.3.3 Flushing  

Proper flushing of the SDD system is considered standard practice.  

Adequate flow velocity in the dose main(s) during dosing is important to avoid intermittent high flows (during 

flush events) moving debris and slime into the driplines. A target velocity for dose mains is minimum 2 ft./sec 

(0.61 m/sec) during dosing. 

Manual flushing of mains should be facilitated by providing accessible cleanouts to allow sequential flushing 

from the pump outward.  

Manual intermittent flushing of the dripline laterals is not an acceptable option. 

III- 6.11.3.3.(a) Automatic flushing  
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Consider the following points when planning an automatic flushing system: 

¶ Provide the minimum recommended flushing velocity for all dripline laterals. 

¶ Meet manufacturer recommended flush return volume.  

¶ The flush return should be in a visible location. One option is to position the return over the septic tank 

inlet tee. 

¶ Take care that the flush return flows will not adversely affect the treatment system.  

¶ Use a flow inducer to minimize disturbance in the receiving tank from return flows. 

III- 6.11.3.3.(b) Continuous flush systems  

Consider the following points when designing a continuous flushing system: 

¶ Provide the minimum recommended flushing velocity for all lines. 

¶ The flush return should be in a visible location. 

¶ Take care that the flush return flows will not adversely affect the treatment system.  

¶ Type 1 systems using continuous flush should flush back to the pump chamber unless the septic 

tank has been sized appropriately to receive the additional recirculation flow. 

¶ Use a flow inducer to minimize disturbance in the receiving tank from return flows. 

¶ In cold climates, continuous flush may increase risk of freezing due to cooling of effluent as it passes 

through the field area. 

¶ Ensure distribution performance meets standards, including consideration of time needed for re-

pressurization of the flush main at the start of the dose. 

III - 6.11.3.4 System layout  

The SDD dispersal area needs to be laid out to suit the site. Key points to consider include:  

¶ Ensure air valves are placed at high points in the network to protect the dripline from vacuum conditions 

when de pressurizing and to allow air to be purged from the dripline laterals as rapidly as possible 

during pressurization (to improve distribution uniformity). 

¶ Dripline should, wherever practical or workable, be installed on contour. 

¶ If the dripline uses pressure compensating emitters, these may be installed with a slight slope from dose 

(supply) to flush manifolds. If the dripline is not level, dose from high elevation to low elevationñthat is, 

place the dose manifold at the higher end. 

¶ A severely off contour layout should include provisions to mitigate drain down (such as drain back of the 

dripline).  

¶ This off contour installation may be needed to ensure drain back of dripline in freezing conditions. 

¶ Drain down from dripline is usually minimal. However, on steep slopes, care should be taken to prevent 

drain down to lower areas. This may include the use of check valves, smaller zones, greater spacing for 

dripline lower on the slope, and short top down manifolds among other techniques. 

¶ Ensure the dose main, flush main and/or filter head works do not drain down to the dispersal system 

after a dose. 

¶ On steep slopes increase the dripline spacing (measured horizontally): 
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¶ Increase the minimum spacing to 90 cm, on slopes of 25% to 45% where the VS is at least 90 cm, 

and for slopes of 15% to 25% with VS shallower than 90 cm. 

¶ Increase the dripline spacing further with steeper slopes or shallower soils, following manufacturer 

recommendations.  

¶ Do not reduce the total amount of dripline.  

Dripline laterals within one zone should be of approximately the same length. If lines are of significantly 

different lengths, additional attention will be needed to ensure all lines will flush adequately and that the entire 

network is pressurized to provide a balanced dose. 

All zones should have approximately the same total dripline length, unless the control panel allows for 

adjustment of dose and flush times per zone. 

III - 6.11.3.5 Freezing conditions  

In severe freezing conditions, extra measures may include the following: 

¶ The full system, including the dripline, should drain back to the pump chamber: 

¶ Air valve placement and dripline alignment needs to consider positive drainage. 

¶ All mains need to be laid to drain, unless below frost level. 

¶ The electrical control system needs to adequately control drain back. 

¶ It may be necessary to use motorized valves for drain valves or flush valves rather than using 

solenoid valves. Ensure that these valves have anti-condensation heaters. 

¶ Drain back (if used) should be complete in less than 10 minutes. 

¶ Air valves need to be installed in insulated valve boxes with sealed lids and a drain rock sump extending 

below frost line (following manufacturer guidelines). Ensure groundwater cannot flood the air valve.  

¶ Layout to minimize the number of air valves and consider the risk of circulation of air between air valves. 

¶ Provide adequate soil depth, or other insulation, over all mains and manifolds. 

¶ Install dripline with a minimum 20 cm of insulating soil cover. 

¶ Maintain forest or shrub vegetation in the dispersal area, if practical. 

¶ Maintain organic soil cover, where occurring. 

¶ Use organic material to assist in insulating the dispersal area during the first winter. 

¶ Trap snow over system, but do not allow packing of snow. 

¶ Avoid installing dripline near roads or driveways. 

¶ Keep the effluent as warm as possible, using one or more of the following strategies: 

¶ Install all tanks in an insulated òheat islandó at the house or other location. 

¶ Use an intermittent flush system. 

¶ Consider effluent heaters where seasonal use or cold water use is problematic. 

¶ It is critical to plan the system to prevent soil saturation and encourage drainage. Consider using a lower 

HLR and lower HAR per emitter.  

¶ Insulate or heat all valves and head works. 

¶ Ensure all valves and access points can be located for service under snow. 

III - 6.11.3.6 Commissioning  
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Record system flows, pressures and other parameters during system commissioning. This will allow for proper 

maintenance and troubleshooting. The following checklist shows the minimum information to record in the 

maintenance plan: 

 Pressure, after the filter when dosing and when flushing 

 Filter differential pressure 

 Dosing and flushing pressure before flush valve (or before flush control for continuous flush systems) 

 Dosing and flushing pressures at the dose and flush manifolds (typically at air valve ports) 

 Dosing and flushing flows  

 Flushing return flow  

 Pressurization time  

 Drain down time 

 System control panel settings and baseline data records 

 Float settings for the pump chamber 

 Pump run amperage 

Prior to commissioning, flush system. 

Where a system has more than one zone, parameters need to be recorded for each zone. 
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III- 6.12 Dosing and pump chambers  

III - 6.12.1 DESCRIPTION 

III - 6.12.1.1 Pump chamber  

Figure III- 17 shows a typical pump chamber with pump. In cases where a supply line exiting as shown will 

freeze insulation is used or the supply line is looped back down to exit at greater depth. If the force main is 

drained back to the pump chamber, the check valve will be installed close to the pump and a ball valve will 

not be needed. 

Figure III- 17. Pump chamber terms, with layout suitable for areas with low risk of freezing  

 

III - 6.12.1.2 Zones 

In some cases, the dispersal area will be split to two or more zonesñwhere the dispersal system is split into 

separate areas of the same size.  

Zoning a dosed dispersal area has advantages. For an equal total dispersal area size a zoned system will use a 

smaller pump size and smaller force main size. Zoning also may be used to increase reliability by using 

alternating pumps to different zones. Zoning is frequently used on larger dispersal systems. 
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III - 6.12.2 SIZING AND LAYOUT 

III - 6.12.2.1 Pump chamber Sizing  

The working volume of a pump tank is the volume from the inside bottom of the tank to the invert of the inlet 

pipe.  

III- 6.12.2.1.(a) Surcharge to upstream tanks  

Where the pump tank inlet is lower than the outlet of the preceding tank, then the alarm reserve volume could 

include the depth from the invert of the inlet to the underside of the tank lid, as long as the valve and union is 

accessible above that level and the tanks are properly vented. 

III- 6.12.2.1.(b) Demand dosing pump chamber  

Guideline working volume = 1 day Daily Design Flow.  

With systems that drain back to the pump chamber (normally only to prevent freezing), then the drain back 

volume should be added to the dose volume when sizing the pump chamber. As a result, the pump chamber 

will need to be larger. 

Figure III- 18 describes the terms used when specifying a demand dosing system. In some cases, the pump on 

and off float switches may be separate. 

The depth of water for pump submergence is determined by the AP. The diagram shows the effluent covering 

the pump, but this is not required by this Manual. Considerations include: 

¶ Depth to prevent air entering the pump inlet during pumping 

¶ Depth for pump cooling (refer to the manufacturer) 

¶ Reduced corrosion of the pump if submerged in anaerobic effluent. 

If the alarm reserve volume is increased to more than 50% of the DDF (e.g. to make allowance for longer power 

outages), then check that the dispersal area has the capacity to accept the maximum volume that could be 

dosed in one dose. Calculate the storage volume of the dispersal area based on dispersal trench void volume: 

¶ For aggregate systems, use a volume of 0.35 times the trench or bed coarse aggregate volume. This 

calculation is based on an effective porosity of 0.35, or 35%. 

¶ For gravelless systems, including chambers, refer to the manufacturerõs specifications for internal volume 

or void volume (porosity).  

In the maintenance plan, include measures for responding to an extended power outage. For example, the AP 

could specify in the plan that when the power resumes, the pump should ideally be manually cycled with short 

on times (< 2 minutes), followed by 30 minute off times, so that the dispersal system is not overloaded. 
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Figure III- 18. Schematic of Demand Dosing Terms  

 

 

III- 6.12.2.1.(c) Timed dosing pump chamber  

Timed dosing systems are intended to equalize flow peaks and ensure relatively even distribution throughout 

the day (24 hrs.). This is achieved by use of a timer, and pre-set pump on and off periods. In some cases, the 

dosing regimen can include a òlagó event. This increases the dose frequency to reduce peak flows.  

The guideline working volume for the pump chamber is 2 times the Daily Design Flow. 

Figure III- 19 describes the terms used when specifying a timed dosing system. See Section III- 6.12.2.1.(b) for 

discussion of pump submergence. 

To equalize flows, a larger reserve volume (equalization volume) is needed above the timer allow float. For 

small flow systems (DDF < 9100 L/day) a minimum volume of 0.67 ĭ the Daily Design Flow is used. For larger 

systems flow equalization should be specified on a project specific basis. 

The lag float is typically set to trigger dosing at a higher frequency than the standard timer (lag or override 

timer). The Volume II standards specify that the lag float should not activate a demand dose. This is to prevent 

overloading of the dispersal area. 

The lag float can be placed above the alarm, as shown. Alternately, the standard timer can be set to dose at 

average flows and the lag timer set to dose at DDF, in which case the lag float is below the alarm float and a 

second reserve volume is needed above the lag float before the alarm activates. This approach may require a 

larger pump chamber but will result in improved spread of timed doses over the whole day. 
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Figure III- 19. Schematic of timed dosing terms: showing example of tank with lag float  

 

For systems where the flow is pre-equalized (for example, from a timed dosed pre-treatment system) the pump 

chamber may not need to be as large because this equalization volume will not need to be as large. 

The standards indicate that the lag (override float switch) should not cause demand dosing, and that the 

override event should not dose at a rate greater than DDF. The lag float can be installed above the alarm or 

combined with the alarm float. In some cases, the lag float is below the alarm, with the standard timer set at 

average daily flow and the lag timer at DDF. In this case, two equalization volumes are neededñone for the 

standard timer and one for the lag (override) timer. 

The alarm reserve volume should be at least 50% of the DDF. If larger alarm volumes are used, then there is 

no risk of overloading the dispersal area with large doses because the alarm reserve storage will be time dosed 

as for normal dosing. 

III - 6.12.2.2 Siphon Systems  and Floating Outlet Devices  

Siphons and floating outlet devices are only suitable for demand dose systems.  

The correct tank size should be used to match the siphon or floating outlet device range and provide the 

design dose volume. Follow manufacturer guidelines. 

After the high level alarm activates, siphon or floating outlet device vaults should include an alarm reserve 

volume of 25% of DDF for systems with overflows, or 50% of DDF for systems without overflows. 
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Where siphons are used to dose pressure distribution systems or pressure manifolds, design should ensure 

that the distribution system or pressure manifold is properly pressurized to achieve uniform distribution.  

Follow manufacturer recommendations for design, unless these are inconsistent with the standards of the SPM. 

III - 6.12.3 SPECIFICATION AND INSTALLATION 

III - 6.12.3.1 Pumps, 

Any pump should be easily removable without having to remove other components.  

Lifting ropes or corrosion resistant cable or chain are acceptable for pumps weighing less than 40 kg. Heavier 

pumps should be installed with a lift assembly rail system and a pit-less adaptor. 

Provide adequate free length of the electrical service cord to allow removal of the pump, without 

disconnection, to an external position near the access opening.  

See Section III- 6.4.2 and III- 6.2. 

III - 6.12.3.2 Pump chambers  

See Section III- 6.4 for guidance on tank installation. 

III - 6.12.3.3 Siphons and floating outlet devices  

For siphons and floating outlet devices, follow manufacturer recommendations for specification and 

installation, unless these are inconsistent with the standards of the SPM. 

Transport line installation may need venting to avoid air binding in the line. 

For a pressure system or pressure manifold, ensure at commissioning that uniform distribution and adequate 

distal pressure (squirt height) is achieved, and if not, adjust transport line to provide proper pressurization of 

the distribution network. 

Siphon systems need to have a reliable method for detecting trickling failure. Typically, a float switch or 

mechanical float is used to trigger a cycle counter, which is used to monitor flows and also serves to detect 

trickling failure. 

III - 6.12.3.4 Float switches and level sensors  

Install float switches or transducers to provide for easy removal and replacement.  

Removable float trees or float hangers, with weighted floats, can be used for float control systems. Similar 

methods can be used for other types of level sensors.  

Float wires or transducer wires and vent tubes that are in the pump tank should be removable without having 

to excavate. This can be provided for by using conduit to a junction box.  

Control float switches, transducers, associated wires or vent tubes should not be attached to the force main 

(pump riser pipe). There needs be adequate free length of float wires or level sensor wires and tubing to allow 

removal for servicing without disconnection. 

III - 6.12.3.5 Calculating dose volume or dose time and frequency at commissioning  

When a pressure distribution or subsurface drip dispersal (SDD) system is commissioned the time to pressurize 

the system is measured, and the dose time is either measured (demand dose system) or is set (timed dose 

system). 
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For pressure distribution systems that remain full, or which drain back to the pump chamber, the pressurization 

time is measured from the first evidence of effluent flow from an orifice to full squirt height from all orifices.  

The time to refill the force main and other portions that drain back is measured from the start of the dose to 

the first evidence of effluent flow from an orifice. This time added to the dose time (or the volume is added to 

the dose volume) but is not used to calculate distribution uniformity. 

The most favorable dose volume or dose time can then be calculated. This is typically planned so that the 

distribution network is fully pressurized for 67% of the dose time (pressure distribution) or 80% of the dose 

time (SDD). This means that 33% (0.33 as a proportion) of the total dose time can be used to fully pressurize a 

pressure distribution system, or 20% (0.2 as a proportion) for a SDD system. 

At the planning stage, a preliminary dose time or volume is determined and a minimum number of doses per 

day at DDF is specified. This dose volume can be adjusted at commissioning to allow the use of as small a dose 

as practical.  

Typically, the minimum dose frequency (so the largest dose time or volume) is determined at the planning 

stage to ensure the system will meet standards for dose frequency and HAR. Then at commissioning a smaller 

dose time or volume can be used to improve performance but still provide adequate distribution uniformity.  

This smaller dose will result in a dose frequency that is higher than the minimum specified in the standards. 

At commissioning distribution uniformity can be confirmed in one of two ways: 

¶ By checking the amount of water discharged by a sample of orifices in different parts of the distribution 

network and confirming that the volume discharged per dose (total discharge, including pressurization, 

dose and drain down phases) does not vary by more than 20% between any two orifices, or 

¶ By checking that the system is fully pressurized for at least 67% of the dose time (pressure distribution) 

or 80% of the dose time (SDD), as illustrated below.  
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III- 6.12.3.5.(a) Pressure distribution system dose time example  

For example, a pressure distribution system is tested and pressurization time is found to be 30 seconds (0.5 

mins.) and the timed dose total dose time is initially planned for 1.7 mins. Is dose time at full pressurization 

adequate? Could a smaller dose be used? 

Is Time to pressurize ÷  Total dose time Ó 0.33? 

0.5 mins ÷ 1.7 mins = 0.29, so this is OK 

Dose time could be reduced, so that Time to pressurize ÷  Total dose time = 0.33, or 

Time to pressurize ÷  0.33 = minimum dose time allowed. 

0.5 mins ÷ 0.33 = 1.51 mins minimum dose time. 

For the same system, if the force main and manifold drain back to the pump chamber at the end of the dose 

and the time to refill the force main and manifold is measured to be 1 minute, then the actual timed dose 

setting would be the minimum dose time plus 1 minute, as follows: 

Minimum dose time + time to refill pipes that drain back to the pump chamber = Dose timer 

setting 

1.51 min + 1 min = 2.51 mins. 
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III- 6.12.3.5.(b) Subsurface drip dispersal system dose time example  

For a SDD system where the flush main drains back to the pump chamber or treatment tanks after a dose, then 

the filling of the flush main is part of the dose because effluent is flowing through the dripline laterals to fill 

the flush main and so the field is dosing. Pressurization time is measured from the time effluent finishes filling 

the dose force main to full pressurization. 

In the following example, a SDD system has both dose force main and flush main draining back after a dose. 

Time from pump start until effluent is seen at the dose manifold is measured to be 45 seconds (0.75 mins) (this 

is the time to fill the force main). The time from pump start until the flush manifold air valve reaches operating 

pressure is 1.75 mins. The dose time calculations are as follows: 

Pressurization time = total time to full pressurization ð force main fill time  

= 1.75 mins - 0.75 mins = 1 mins 

For a SDD system, Time to pressurize ÷  Total dose time Ó 0.20 

Time to pressurize ÷  0.20 = minimum dose time allowed. 

1 mins ÷ 0.20 = 5.0 mins minimum dose time 

Minimum dose time + time to refill force main = Dose timer setting  

5.0 min + 0.75 min = 5.75 mins. 

III - 6.12.3.6 Zones and Distributing Valves  

Unless dosing is controlled by a panel capable of dosing zones at different pump run times, all gravity, pressure 

distribution or SDD zones should be the same size.  

Dosing of separate zones could be achieved by either:  

¶ Multiple pumps; or 

¶ Floating outlet devices or siphons with separate transport lines; or 

¶ Using a single transport line and alternation of zones at the field. 

Solenoid valves, motorized valves or hydraulic distributing valves can be used to distribute effluent to multiple 

zones.  

III- 6.12.3.6.(a) Hydraulic distributing valves  

Hydraulic distributing valves (also called òindexing valvesó) use water flow and pressure in the line to actuate 

the valve. Each time the pump is turned on, the valve rotates to the next outlet port of the valve, and hence to 

the next dispersal zone. 

Where these valves are used, calculations should allow for the head losses in the valve and fittings. 

Install distributing valves with the following features: 

¶ A flushing port at the end of the force main (before the valve) 

¶ A ball valve on the inlet, for quick testing of valve operation, and to isolate the valve when flushing the 

force main 

¶ Unions to allow easy removal of the valve 

¶ Pea gravel or similar bedding to improve maintenance access 
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¶ Clear sections of pipe, or some other indicator on the valve, for visual inspection of valve operation by 

the maintenance provider 

¶ Provisions to prevent freezing. 

These valves should be installed at the high point of the distribution network or check valves should be used 

to prevent back pressure on the valve. Ensure the force main to the valve remains full to prevent air slugs 

causing erratic operation of the valve. An air vacuum valve may be used to improve drainage of the valve and 

filling of the force main. 
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III- 6.13 At-grade bed s 

III - 6.13.1 DESCRIPTION 

An at-grade bed is a type of at grade system. An aggregate bed placed on contour on the scarified native 

grade. Effluent is distributed to this bed by pressure. The technique is intended for use with pressure 

distribution only. On a sloping site the bed is not installed level across its width, the bed follows the ground 

slope. See Figure III- 20 and Figure III- 21. If the bed is levelled on a sloping site by excavation or adding sand 

media, then follow the Seepage Bed standards. 

An at-grade bed may use a sand blinding layer below the aggregate, scarified into the native soil over the 

basal area. However, if the bed is to be raised above grade, then the standards for above grade Seepage Beds 

or sand mounds should be followed. 

Figure III- 20. At-grade bed on sloping site, schematic cross section  

 

  

Figure III- 21. At-grade bed on sloping site, schematic plan  
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III - 6.13.2 SIZING AND LAYOUT 

III - 6.13.2.1 Bed total width  

For a flat site, the bed total width is the same as the effective bed width. 

On a sloping site 60 cm extra bed width is added to the upslope edge of the effective bed width, see Figure 

III- 21.  

III - 6.13.2.2 Distribution network  

Narrow at-grade beds may be used with a single lateral, with 60 cm orifice spacing along the lateral. For wider 

beds, use a maximum lateral spacing of 90 cm on flat and low slope sites, and maximum 60 cm on sloping 

sites.  

Each lateral should have maximum 60 cm orifice spacing, and orifices on adjacent laterals should be staggered. 

III- 6.13.2.2.(a) For a flat site of gentle slope (<2%), the horizontal location of the distribution lateral 

should follow these guidelines:  

¶ If using one effluent distribution lateral; the lateral is located in the center of distribution cell.  

¶ If using more than one effluent distribution lateral; the laterals are equally spaced apart and centered in 

the bed, with a minimum 30 cm to the bed edge, and laterals spaced at a maximum 60 cm on center. 

Table III- 19 summarizes the minimum number of laterals for a range of bed widths, and shows the location 

for common bed widths.  

Table III- 19. Lateral layout for at-grade beds on flat and low slope sites ( Ó 2%) 

BED WIDTH 
MINIMUM NUMBER 

OF LATERALS 

BED WIDTH 
LATERAL LOCATION 

0.6 to < 1.2 m 1 0.6 to < 1.2 m 1 lateral, centered in bed 

1.2 to < 1.8 m 2 1.2 m 2 laterals, spaced 30 cm from bed edges 

1.8 to < 2.4 m 3 1.8 m 
3 laterals, outer laterals spaced 30 cm from bed 

edges and laterals 60 cm on center 

2.4 to < 3 m 4 2.4 m 
4 laterals, outer laterals spaced 30 cm from bed 

edges and laterals 60 cm on center 

3 m 5 3 m 
5 laterals, outer laterals spaced 30 cm from bed 

edges and laterals 60 cm on center 

III- 6.13.2.2.(b) For a site with a slope of 2% or steeper, the location of distribution lateral should follow 

these guidelines:  

¶ If using one effluent distribution lateral; the lateral is located 60 cm down slope from the up slope edge 

of the distribution bed (so it is at the upper edge of the effective bed width).  

¶ If using more than one effluent distribution lateral; one lateral is located 60 cm or less down slope from 

the up slope edge of the distribution bed, and the other laterals are down slope of the upper lateral, and 

up slope of the mid-point of the distribution bed effective width (no pipe in the lower half of the bed 

effective width), keeping lateral spacing to 60 cm or less. 
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Table III- 20 summarizes lateral layout and minimum number of laterals in relation to effective bed width for 

beds on sloping sites. More laterals can be used, provided that no laterals are installed in the downslope half 

of the effective bed width, and no laterals are installed closer than 60 cm to the upslope edge of the bed. 

Table III- 20. Minimum number of laterals for at-grade bed s on sloping sites (> 2%)  

EFFECTIVE BED 

WIDTH 
LATERALS AND LOCATION 

0.6 to < 1.2 m 1 lateral, 60 cm downslope from upper bed edge 

1.2 to < 2.4 m 
2 laterals, first at 60 cm downslope from upper bed edge, second at centerline of effective 

bed width or at 60 cm on center from the first lateral. 

2.4 to 3 m 3 laterals, first at 60 cm downslope from upper edge second and third at 60 cm on center. 

III - 6.13.2.3 Example of sizing, low slope or flat ( Ó2% slope) site  

Site slope 1.5%, DDF 1300 L/day, HLR selected 27 L/day/m2, LLR selected 45 L/day/m. Contour is not concave. 

Determine minimum bed length = DDF ÷  LLR 

= 1300 (/day) ÷  45 L/day/m  = 29 m 

Determine minimum effective AIS for the bed = DDF ÷  HLR 

= 1300 L/day ÷  27 L/day/m 2 = 48 m2 

Calculate effective bed width needed = AIS ÷  length (max. 3 m) 

= 48 m2 ÷ 29 m = 1.65 m (less than 3 m so OK) 

For a flat site, the total bed width needed is = effective bed width  

Total bed width = 1.65 m 

Total system width (minimum) = Bed width + 3 m = 1.6 5 m + 3 m = 4.65 m 

Total system contour length (minimum) = Bed length + 3 m = 29  m + 3 m = 32 m 

Establish number of laterals for pressure distribution to the bed: 

Number of laterals: Table III- 19 recommends minimum of two laterals  

Two laterals, orifices 60 cm on center (stagger orifices).  

Establish Horizontal location of distribution lateral in the distribution cell for a low slope or flat site: 

For two laterals: 

Minimum lateral spacing to bed edge 30 cm  

Place laterals equal distance either side of bed centerline 

Lateral spacing to bed edge = bed width ÷ 4 = 1.65 m ÷ 4 = 0.41 m = 41 cm  
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III - 6.13.2.4 Example of sizing, sloping site  

Site slope 8%, DDF 1300 L/day, HLR selected 27 L/day/m2, LLR selected 70 L/day/m. Contour is not concave. 

Determine minimum length = DDF ÷  LLR 

= 1300 L/day ÷  70 L/day/m = 18.6 m 

Determine minimum effective AIS for the bed = DDF ÷  HLR 

= 1300 L/day ÷  27 L/day/m 2 = 48 m2 

Calculate effective bed width needed = AIS ÷  length (max. 3 m) 

= 48 m2 ÷ 18.6 m = 2.58 m (less than 3 m so OK) 

For a sloping site, total bed width = effective width + 60 cm added to upper edge of bed  

2.58 m + 0.6 m = 3.18 m 

Total bed width = 3.18 m 

  




























































































































































































































