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Volume | Introduction

-1 DEFINITIONS

These definitions are specific to this Manual

I- 1.1 Glossary

A

AbsorptThenprocess by which one substance is taken into
as the absorption of water by soil or nutrients by plan
AdsorpiThenincreased concentration of molecules or ions
and anions on soil particles. The adherence of a dissol
Alarm r@berhnel ding volume of a pump or dosing tank, or
l evel alarm and below the point at which backup to the
Aer oliawi ng mol ecul ar o xeyngveinr oansmeao Wpiaorgt oorf otchceur ri ng only
presence of molecular oxygen, as in o0aerobic organi sms.
Anaer cCthiao:acteri zed by thexghs@gmowi nd imoltelcerl absence of
oxygen (as in O0anaerobic bacteriad).

Aqui Aegeol ogic formati on, group of formations, or part
permeable to transmit economic quantities of water to w
Area of I nfiltr altnfviel tSruatfiawee S UArIfSdce area receiving eff]
Ar eal l oa@Queagtiayeof effluent applied to the footprint

area of -gagmadadovestem) expressed as volume per area per
squanee e/ djy/ m
ASTMmerican Society for Testing Materials

B

Basal FPorreas:tand meluinmdesd tsraenrdc he s, bottomless sand filters
CTDS this is the native soil Al'S, the effective surface
into the original receiving soils.

Bi ochemical oxygermA deomanod | yB@B)Yd gross measurement of t
bi odegradabl e organic impurities in wastewater. The amo
(mg/ L), used by bacteria while stabilizing, cdingle gtiiomg, i
determined by the availability of materi al in the waste

oxygen used by the microorganisms durisngThxs@Bsi bhe Blos
me as ur e d5-doavyeerr iao d .

Bi om&8obil c¢clogging | ayer at and below the infiltrative s
bi ol ogical growth, organic compounds (including polysac
the mat) and inorganiat téei dwastewat edegeli bpsnterface an
into the soil matrix. The term is used |l oosely to inclu
reduction, alteration of soil s+onmrgatsu.rseAlasnod rgeafse rprreodd utcot
Bi oc,€ueggi hgaOWMdotggi ng Zone

Bl ackwlaiteeui:d and solid human body waste and the carriag

P a g-é4
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Bindi ng:Al ayeQ@l eoafn Coaorrs eMoianndd Sand that is installed bet
(bottom of aggregate, base of ovMhamihempet ®. )lOamdn ttheé crkat
Breakout or eff( Alend wygedktowtrrefer to a place where the
Vi sible movement of effluent to the surface of the grou

C

CementedHésbnfg)a hard, brittle consistence because the
substances such as humus, <calcium carbonate, or the oxi
brittleness persist even when the soil is wet.

Chl ori ne Trheesitdoutaall: amount of chlorine (combined and fr ec
sewage, or industrial wastes at the end of a specified
Chroma:!l ative purity, stacelngudh,r eocrt |sya truerlaattieodn toof tahe do mi
determining wavelength of the | ight and invecslboyrrel at
see al soCoMusdysretl ¢ m, hue, and value.

Cl aiy:textur al class of soils conmetsst @i mg dadfanpedaretri.cl es | es
Coarse fr@igmesadisll) rock fragments | arger than 2 mm in d
Coefficient of wunifPohim tryat(ismiils oa mwmari:c representati
graded, calculated as Cu = D60/ D10.

Coliform AMagneup aof bacteria predominantly inhabiting t
bl ooded ani mal s, but also occasionally found el sewhere.
Fecal coliforms are often wusneidnaasi oan kieny wiantdeirc atsoere oFfe cfad

measured as number of col cemiuenb/eX 0 MRIN)or most probabl
Col ofnyr mi ng wunTihte (eGRU)mat ed nprhlmeroso/fntlhiewd cndmct eri a in

based on | aboratory examination.

Combined Treatment and DiAspevressagseSypriemsatd@ b mephytp & o

2 or 3 gsbamgdirad or throueh nottther smpmecesed | or unit that
the soil

Confined Mmuadguwirfrer that i specromeabnieldi tuyn dgeerolaodioowal | ayer
ground water is confined under a pressure that is highe
Consi stenAtet (istoutl e :of soi l expressed in degree of cohes
def ormation or rupture. Consistence includes the resist
penetration; and the manner i n whijektteldle t®oiclompatsrsi ain.

USDA manuals for tests and ter ms.

D

D10:n Sieve analysis of sand or soil. The size of the of
sample. Al so known as effective diameter.

D60:n Sieve analysis of sand or soil. The size of the ofy
sampl e.

Daily DesignTkhRbaw yDD&E3i gn Fl ow is the esti m&toed tpheak d
purposes of the SPM this is considered to be synonymous
sewage flowd and odaily deagiedpnrerdd rhegstriepreswadge ftlhew maxi
system will discharge.

Pag-@
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Di schar gedifsrpea shAan amrea)used to receive effluent dischar
di spersal area is distinanhdfaowm abddi ©t opeat meneammehodéac
di spersal area is not considered in tBZJ¥S.eter edati meretr smd t tsg
and oOtreatment met hodo

Di sinf &8htei pmocess of destroying pathogenic and other mi
through application of chlorine compounds, ultraviolet
Di sper salAns ysntdeem:gr o u nddi sscyhsgpregeitnfgeat ed wastewater. The di
includes the distribution piping, any sand or media ins
bi omat at t hseoiwasitretweartfeace, and the unsaturated soil bel
Wast ewater I nfiltration Systemé (SWI S) and colloquially
Di sttairt hest from a, pekampbé atfthentlTadre eompdp oosfi tae loat edriaslt
proxi mal

DistributidMnmastylsademand the components used to convey an
infiltrative surface.

E

Ef fl Bemtaige, water, or other liquid, partially or compl e
septic tank, subsurface wastewater infiltration system,
system component .

Ef fectilvie asixieeve analysis, the particle diameter of whi
al so known as D10 or effective diameter.

Effluent filter (al so Ac arlelneodv aabnl ee, f fcllueeannta bslcer edeenv)i:c e i n s e
pi ping of thbadepbgnetdahk trap excessive solids due to
transported to the subsurface wastewater infiltration s
Ef fl uentSesec rkefefnl:uent filter.

Ephemer al w&temtlodypody that fl ows or holds water only
whose channel is at all ti mes above the water table.
Evapotr ansTphier actoimobni:ned | oss of water from a given area &
evaporation from the soil or water surface and by trans
F

Fecal CoFedalrmBol i form bacteria are members of the col i
characterized by their ability to ferment | actose at 11
indicators of fecal contaminaticoowseham| Qolatf 85AF WBB5AIC)
and some Klebsiella pneumoniae strains are the principa
Field saturated hydreaeulHiydraaundduwc tciownmidtuye:t i vi ty.

Fl oor Sereea:l i ving spaceb.

FIl ow r est riSetHeuset rliacybeirve | ayer

Fresh wat manpnkfnteshiwadgrt hat holds water for periods mor
G

Gr aviedunded or subrounded rock fragmend)etearad tilsr dbeetiwreecme
mi métisr)e i n di ameter.
Graywater (YMaesywataerey: drained from sinks, tubs, showers
ot hert miolnet sources.

Pag-8
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Ground wasebsurface water occupying the zone of saturat
result of the tides.

Groundwater Imocaldi ngd increase in the elevation of a wa
downward percolation of liquid into groundwater.
H

He alhalz aaAddl def i n®dbinct Heal th Act

He alhalz aadAdd defi n®dbinct Heal th Act

Hi gh pumping rate Foammthrei tpwrwelsle: of determining horizor
water supply well or well group that supplies potable t
considered to be of a high pumping ratea irfatie ofs npournep etdl
190 L/ min.

Hi gwbhat er :maekvisi bl e high water mark of a water body whe
are so common and usual, and so |l ong continuedthea@ ordin
water body a character distinct from that of its banks,
includes the active floodpl ain

Hori zont al separAtpoinntboaurndlaacyati on to which a separati
or tanks is defined by the standards

Hydraul ic Applicdteiparh Rdt ef(fHAR):t applied to the infildt
mm) , may al so be expressed in tm®)r nsr oifn vwdlummee ppear aareiaf i
Hydraulic condlle i abitlyi {fpwodofil)the soil to transmit water
termed O0KO6 and is expressed in mm/day or other units of
conduct i voifttyemmando¢ ail se i ntended when the term 0hoddirsaul i c
the field saturated hydraulic conductivity, as measured
approximately 0.5 Ksat. Hydraulic conductivity is often

' tratilwe d3Suwrifndd e:l der,i gdihrealdrsaadinl riorctker f ace at the bo

d systemsMoutnide S@amalvealdi gheasasodi |l -liinhned ftarceersg h é n/ se

d filtera)nd tima egrf awet iaghdn & lhies tsearnfdace at the bottom

Werstt ;e wpaatretri al |y or completely treated, or in its na
a reservoir, tank, treatment unit, or disposal uni

antaneous Quaadiny modteffluent di scharged during a d

ti me.

mit ee hthbaotddfror t he pur posed refs htvailse rMaormaaalf | oavs or h

g only partaopetdedytelmananiddiimant hsan otelpdre meh an 6
body.

t L(opniepset) :poi nt of-sebéeiomtefnal pcpessr fitting.

5 9 € 53 53 3 5 5 w O S
o o®o —To® —+ 0 — S oS —
= = 5 =

Landscape spesciitfiiocn:geomor phi c component of the | andscap:¢
di mensional | an d ssclaoppee pporsoiftiiloen sp o(shiitlilons) may be summit,
or toeslope; three di mensional views of geomorphic | and
sl ope, side slope, base slope, etc.

Large flow sepweempge system with daily domestic sewage f
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La

tePadforated pipe or tubing used to carry and distrib

Latrsee:o0Privy. o

Limitindghkeagbna!l |lroavetsrti otfi vwe | ayer, (waetee sReeasatbrhiad t ihv eg hL awae
t abolre extremely permeabl e matefedadbl{®(.dodlgkfftractsapedi fioc ks
conditions considered to be a |Ilimiting | ayer.

Living Thpade®:it al net floor area of a building |less the f
space or decks exterior to the buildingds foundation wa
Loaw: speci fic class of soil texture that c¢omothaiemss a sbal
| ess 27 Bayn wei glbtams have enough sand to feel some grit al
someb,odbyut the properties and behavior of the soil are
Lysi madAt device for collecting water from the pore spaces
in some cases, suspended) constituents removed in the p
M

Macropor €l h(fes dielr)m i ncl udes al |l pores thatcammotilggner al | vy
porarse of 1mm or | arger equivalent diameter. This inclu
pores are the main path for preferential (rapid saturat
Mani Al pgi pe used to distribute effluent to more than on
Mass | oSa@@®nganic | dadi agmsat etehfreears st d o a 8 ie wagtgreena tame n t
system

Matrix THeopdnti on of a given csodioluatl sat ubas tlwe réddmirnamt
(gene<s2am) yf or mi ng a continuous phase and fetnhcdto siisn,g scoialr
peds or particles versus the voids between peds or in c
Matri xThiewis the relatively slow and even movement of
careful effluent dosing and distri buitmpoinos iblas@edencour ag
treatment. Also termed ouniform flow. 6

Medi a, di sMartiebruitailonuused to provide void space (usually i
effluent flows and is stored prior to infiltration (for
chamber s, etc. ).

Medi a, trNa@a#wmgntbdabl e material wused for physical, c¢hemi
compomdnta wast ewatExrampy et smnd in a sand mound.
Moni t owe lilg:;r t he purpose of this Manual, a wel |l that i s
the expected seasonal hi ghamwdtarsurbdewh aia s hu sae dveféadd scr
measuring the deptahnddoitlhectwiangrgn abnheéwat er sampl es. I n
standpipe"” does not sheaMé sandour fi amd e naredu lf or .sampl ing of
Mot tlSmdgos bl otches afsdoffeheldestcod sper sed with the don
colocaused in part by exposure to alternating unsaturate
Muns €bl oSwrst Emt @lersi gnati on system that specifies the rel
offoloumue, value, and chr oma.

N

Nitroge@asgeNus el ement ( moltehcautl acro nfsotrimudtaesN 78 percent o
vol ume and occurs as a constituent of all l'iving tissue
surface water and growndwatammarsiJ@mmiona it.3(,§ MH ¢ A taen d( NO
organic .nitrogen
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O

Observatiloanr gPeorr tdi ameter (over 3") pipe, open bottom or
surface or interior of a chamber.

Observation Settand&piamapi peod.

Oil and Gr eRstes ,( OkiGl)s, waxes and other related constitu:
content is determined by extractibohf opmfadnribes seaxsphraensast eed
in mg/L. Previously termed O0Fat Oil and Greased6 (FOG).

Organic |l oading rate ((the iraftiel ofatippeéisati @aoepf sol ubl e
matter. It is typically ¢éaprpssedspoenrf asBqOBa reea fboaosti sp ears dg:
(1 B#Lddy) .

Organi & soill: that contains a hdi2de)p orfc entgaqe c( Mmartd etrh arn
soil col umn.

Oxi datCihem:i c al reaction in which a | oss of electrons res
of an el ement ; occurs concurrently with reduction of th

conversion of organic mawittelr & oc sr anprlreent srtealbd &@s d oadfmsen

P

Packaged treaTenemtc @hmonl:y usedbuiol tdeaserradlhiec at rpgaet ment
ParticlTdesietéective diameter of a particle, usually mea
Part-sckte di sfThiebamiooamts of the various soil size fracti
as weight percentage.

Pat hog€ausiing di sease; commonly applied to microorganis
Pea@r.ganic (fibric) soil materi al in which the original
Ped:soils) a single unit of soil structur e.

Performance Bodengai iné¢esat which a wastewater treatment p
to the desired | evel of treatment at that point in the
can be designat ed -tarte aat mpeontnts yodt,dns e(pfpaire etxaannkp,| epackaged
plant), at physical boundaries in the receiving environ
breakout ), at a point of wuse (ground water well), or at
Performance Ambjob¢teicté ve established as part of the SPM
performance standards are met. Performance objectives a
exampl e, pollutant concentrati ontsr,uantawrsall osaatdrse n gvteht) wkewtt

expressed as narrative descriptions of desired perfor ma
PerformanceAssanddandd established as part of the SPM or
r
n

Type 2 treatment system performance standards establ i sh
Performance Atsatteemeartd est abl i shed as part of the SPM ol
future compliance with the public health and environmen

expressed as narrative statements such as 0do not cause
Permanent WaSeg OJdTWdtler Table. o

Per meabTihlei tayb:i | ity of a porous medium such as soil to tr
pHA term used to indicate the acidity or alkalinity of
hydr eigeem concentration in gram atoms per I|liter; provide:

acidity or alkalinity o¢f amds glretaitem (Wwher & T si snomeutad & a
more acidic).
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Phosphoratse iiPg a | el ement and essenti al nutrient for all/l
pyrophosphate, tripolyphospate and organic phosphate fo
(total phosphorus), is expresbecmenmnal epmssphiomis$] i gc auwms
waters and wastewater al most solely as phosphates. Tot a
effluent.

Pl astiAc ssodiill :capable of being molded or deformed conti nt
moder ate pressure.

Pl aty struttbmieat¢edi by: fl aky soil aggregate developed p
Point of A@PPOAN &t ponnt within a sewerage system where t
meets the quality | evel for the treatment method select

For Combined Treat ment( Carbic¢Dipop et s a&tD fswyosdicderess @ f f |l uent

defined quality | evel (Type 2 or 3).

PondiAcgccumul ati on of I iquid on an infiltrative surface.
PreferentSaalurfaltoewd: fl ow i n macropores or as finger or f
rapid and I ocal transport of whbhbadg earnrdexndl uthés itry peoiolfs
be avoided. Al so known as oObypass flowd6. See Matrix flo
Primary trleatmemtf: treatment involving removal of partic
or without the .wsBe ofolddadasg uwulréEn-thengreabduddd dalslspyl ved cont ami
are not significantly removed in this treatment step (f
provides primary treatment). Type 1 effluent is produce
Pri amet howgded for disposal of humanwiwbebhrsiwst hoaft & hpi ai a
the ground into which human waste falls. The vault may
absorption (pit latrine or pit privy).

ProxiMadrest to a poienxtanpgl| e edtertemeceend of a ITahteer al cl ¢
opposite of proxi mal is distal

R

Receivinghearaea:a 7.5m downsi opiel fram amecsy®a&En st opbew (

sites, the area 7.:mmidnowrnd vieches ug ¥ fatcem

Redoxi morphier fmattwulriesg is identified by the presence o
manganese in the same ped (single unit of soil structur
Reducti on (Adeddiutciionng)o.f el ectrons to a chemical entity de

f orxampuplneler anaerobic conditions (no dissolved oxygen p
bacteri aprtood uocdionnrg hydrogen sulfide (H2S) and ot her compc

Restr
pl ant
I n th
| ayer
t han
Ret en

i ct iAvd alyeeyeroff soil or rock that impedes the vertioc
roots. This may include hardpan, some compacted s
i's Manual, oOrestiritdqt iave&kflsaydr d eisrmsc It hdaens 6900 imms dwmy ,
of higher permeability. Also, for this Manual, or
Firm (moist), or harder than Moderately Hard (dry)
ti othi me nfeor which a | iquid or sludge is retained i1

|l agod@é . Detention Ti me.
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Sewerage System Staweéas3dil oRractice Manual Vol ume |

S

Seasonal High Wat 8heT&sWHWE ( SHWHh)e: upper | imit of the soi
more than 21 consecutive days or n8®0 nptrbetca |p.iSdeaayt siS e edtuiroinn g
3.3.2.2.(a)

Seasodmad Wat erSeTea bWaet:er t abl e.

Semprescriptiv8tanhdaddsder splearnfiiscigttiinogn,s afnodr ot her proc
practices for onsite system applications intended to, w
performance standards. Proposed deviations from the spe
requiré Bppmaval bayu tah oreegtug ahewttey based upon achi evement
performance by the system.

Septadhes: i quid, solid, and semisoli d-tmetadrnealt timata rsegpu
Septi cAtlawmki:ed, preferabhttewageetightd tanktructed to re
treat raw wastewater. The tank separates and retains se
wastewater.

SettleabMatdsdelri dsn: wastewater that wildl not stay in susp
Sewaday urine, feces, and the water carrying human wast
from residences, building, industrial establishments or
generally synonymous wot hdodoenesiNdd¢eevadhpe watneustri al was
outside the scope of the SPM.

Si Attextur al class of soils consi stmetgr @ fn pldratmedlees bet
Sl ope SHaope: shape is described in two direcmiobomal ) 1) oup
the contour); and 2) across slope (along the horizont al
curved |Ii ke a segment of the interior of a holl ow spher
t hat i s cur voeudt woarr dr.o uTnhdiesd dat a el ement is split into t wc
Sl ope Up & Down); for exampl e, Linear, Convex.

Smal | flow sgepweemge system with daily domestic sewage f
Soi |l hé&ril ager of soil or soill material approxi mately pa
adjacent | ayers in physical, chemical, @oldo bs torl wagti wcrad, p
texture, consistence, and pH.

Soi l stThhetwombi nati on or arrangement of individual SOi
peds, which are characterized and classified on the bas
Soil struchbegregra@afdiedi stinctness (degree of aggregation
pl ace. Refer to USDA or CANSIS manuals for terms.

Soil APesd:ngle wunit of soil structure. See 0O0Ped. 6

Soi l textReraderctl ages : by weight of sand silt and clay suc
characteristics and management relative to the other te
the addition of suitable ardg egneverst wihrensulbstkardtriagimeamds
"gravelly | oam".

Soil t&e@&kReurelative proportions of the various soil sepa
Soil watgemeral term emphasizing the physical rather tha
soil solution.

Standpipe (observBitpen standedpe) :open bottom, which is
the water tabl e.seflsetdasnadepllioptet eids onrotper f orated over most
in diameter from, typically, 25 to 150 mm diameter.
StructurSeeg soosidi)l: structureo.

Pag-8



Sewerage System Staweéas3dil oRractice Manual Vol ume |
Suspended sDhe dsegiS®ye that is retained after filtering
standarfdi pdrasfsilter. The concentration of total suspend
retained on the filter, di wiodredvhh y ht hehev slod ma offw etmee cod
expressed as mg/ L.

SwalNeatural or constructed el ongated deprceerssadronradnafrfai aama
direct the flow to an effective outlet.

T

TextureSédsodsdgi:l textureod.

Toe Bl &anbétanket or mantle of sand or permeable soil tha
system or in thbhberpoepoeseagiareta aid seepage from the ra
to provide additional depth for effluent to move away f
soi l that may be saturated.

Toe DRaismbsurface drain installed near the toe of a san
the toe of .aheéopubpan&eits the help drain the part of th
l'i kely to.Té&hd sumiwsl stoeanet i mes call ed a relief drain.
TranspiTlei pmocess by which water absorbed by plants, u
the atmosphere from the plant surface, principally from
Treat ment :Toheet haopdp | i cati on of an apgpr @aphii @tve e aintdea rtdesc H n
or 3 treatment method as stipul atelOheénttdat Sewtermgteh &g s
entity from the o6di scharge aread, which may also treat
di spédseal 0di scharge aread).

U

Unconfi nedAmgagJdiefrer containing water that is not under
same as the water table outside the well. Also known as
Uni formity Coefficient (Apsarutsiecd ef osri zdee tdeirsniirniibnugt igorna)yd.i n g
numeric quantity which is calculated by dividing the si
the size of the opening which will pass 10% of the samp
Unsatur atMav dmeemwt: of water in a soil that is not filled
Unsatur atSed | soinl which the pore spaces contain water at
air and other gases.

\Y

Vadose Azornaet:ed region of soil |l ocated above the permaner
of the ti me.

Vertical Separ atTiheen d(erpd thi wd sumisla)tf:ur ated, original, undi
infiltrative surface and above any |l imiting | ayer.
Vertical Separ at i olmh e( adse pd chn sotf r wontsead )u:ir at ed, ori ginal , un
the infiltrative surface and above any Il imiting | ayer P
surface and the native soil
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W

Water budgegener al use this is a hydrological formula us
in a given area, providing a budget of the incoming and
evaporatdm,n,rumumnf f, and seepagei 6cpescsaptisgsremF( Exampl e
bed) this is used to provide a balance sheet for the in
Wat emcti cA pipe that delivers water to the suction or i
Water {(&kbhsesbpnal Low Water Table) (Permanent Water Tabl e
hydraulic pressure is zero (i.e., equal to atmospheric
vertical separation standameflershtopehemahewetstvaekevabbbe
during a year which has precipitation of at | east 30% o

2yearturn period precipitation).
Water Aseldefi n@doumdtWater Protection RegdUlnatliudmre sasved | &v

used to supply water for domestic purposes, f.or irrigat
Wet |l aMrdea that is inundated or saturated by surface or ¢
sufficient to support, and that wunder normal <circumstan
adapted for |life in satuetataeaddsogékesecahdytioobudaeaaswamp
similar areas, but not constructed wetlands wused in was
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I- 1.2 Table of acronyms
ABBREVI ATI C FULL TEXT

Al S Area of Infiltrative Surface

AP Aut horized Person

EGBC Engineers and Geoscientists of BC
ASTTBC Applied Science Technicians and Tech
BOD ors BOD Bi ochemical Oxygen Demand (5 day)
CFUs Coliform Forming Units

CTDS Combined Treatment and Dispersal Sy s
D-b o x Distribution box

DDF Daily Design Fl ow

FOG Fats, Oils, Grease (also known as O0O&
HAR Hydraulic Application Rate

HL R Hydraulic Loading Rate

HS Hori zont al separation

Kf s Field Saturated Hydraulic Conducti vi
LLR Linear Loading Rate

PemdPerat e Percol ation rate

POA Point of Application

R OWP Registered Onsite Wastewater Practit
SDD Subsurface Drip Dispersal

SHWT Seasonal hi gh water tabl e

SPM SewerageStBgattaemd Practice Manual

SSR Sewerage System Regul ation

TSS Tot al Suspended Solids

USDA United States Department of Agricul't
USEPA United States Environment al Protecti
VS Vertical Separation

Pag-41l



Sewerage System Staweéas3dil oRractice Manual Vol ume |

-2 INTRODUCTION AND SCOPE OF THE MANUAL

The Sewerage System Standard Practice Manual (SPM) is
gui delines for site and soil evalwuation, planning, inst
Sewerage System Wleigahat dent i( SS®3 t he SPM asTha sSPW cies o
published by the Ministry of Health.

Hol ding tanks are regulated by the SSR, but do not requ
For rtehaishoon,di ng tanks are not covered by the SPM.

The SPM pr oepiriedsecsr isptmive standards based on the achi eveme
by research. The result of using the standards and gui
meet or exceed definedsperformance object

I- 2.1 Purposes of the manual

The primary purpose of the SPM is to provide standard pr

of sewer ageomsysitregl e pacbet babfthandystem will not cr ea
hazard.

The SPM is not intended to address potential ocumul ativ
a given area (i.e. subdivisions). This aspect is addre

policies of HohuesiMibtuiasntdriypadf Af f air s

The S$SRMndards and guidelines are intended to Thugport
standards of this manual are presented as Omini mumdé st a
standards may need to be ubtilteeddfioesshapeenffiaogssyete

The SPM is not anNacstand®Rreduul ati 6the SPM are intended
Regulation (includPubl itd eH&®BIRt &d NAlcdtalsees where a conf |l
Regul ati on supersedes the SPM.

The SPM is not a design manual or an educational or tra

-2.1.1 DEFINITION OF STANDARD PRACTICE
The Sewerage System Regulation (Part 1) defines standar

0standard practice means a method of constructing and
the sewerage system does not cause, or contribute to,

The SSR relies upon the Authorized Person (EAR)hatead confi
constructed in accordance with standard practice.

- 2.1.2 THE SPM AS A SOURCE OF STANDARD PRACTICE

The SSR identifies the SPM as a source of standard prac
I n Section 8(3), 0To determine whether the plans and
consistent with standard practice, an authorized perso
publication "Seweragee SManweanl St amsl aame Pdadtficom ti me t
And in Section 9(2), 0To determine whether sewerage sy

of the sewerage system are consistent with standard pr
Ministry of Heal th ®WerwawigeesSyspelnl iS¢t atnidanm d" Pe act i ce Ma
time to time.©o6
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System Staweansdl oRractice

These sections of the SSR confirm t

-3 ROLES AND RESPONSIBILITIES

I- 3.1 Interested Parties and Organizations

Manual Vol ume |

he SPM as guidance f

Keynterestadhdpanrtgiaems zati ons relevant to the onsi
responsibilitieds addimamdiuarbm®a ilzed i n

Tabil2s hlows

t he r dlnateircersg heidp paafr yapeszati ons to the

Table I- 1. SSR related oles and responsibilities

I NTERESTED PAR
ORGANI ZATI ON

ROLE

Ministry

of Heal t

Responsible for the

SSR and maint

policy for interpretation of the

(EHQs

Heal th Authoritie
Environment al He a

Admini stration of f

prevention or corre
Receives and respon

ilings. Admini

t hRubl i ¢ Healntvhe shcitgati on and comp

ction of healt
ds to compl ain

Engineers
(EGBC)

and GeoEGBC regul at esi ttshgi p,r aiamdlsvedionfg t h

the area of onsite

sewerage syste

(ASTTBC)

Applied Science T
Technicians of Br|Registers and regul

ates the pract

Aut hori zedPiPere®®a|Responsi blleanfnarngtlhheatpson and mai nt

retaining an AP to

ROWP) system in accordance with standar
Required by |l aw to retain an AP (
and maintain t he( osrewseurpaegrea sssyesut sebnin g
SSR.

System Owner Responsible for operation and mai

undertake main

The system owner may be involved

mai ntenance under AP supervision
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Table I- 2. Non-SSR related woles and responsibilities
| NTERESTED PA
ORGANI ZATI ON ROLE
Heal th Authoriti
Environment al Hei/lays/treiquond to referrals for plann
(EHQs yst
May enact bylaws further controllli
authority to mandate system mainte
Local Government )
| ocal byl aws and enforcement actiywv
sewerage systems in theingwaste ma
Prpv!n0|al ApproSubdivision approval in unincorpor
(Ministry of Tra rovision for sewage manademant Sa&s
Trapsit P g
Heal th Canada, Il1Onsite sydtresms Nt i ons r eser V& HROWH
Servicesan@amradatimust foll ow the requirements of th
Nati ons Heal(ttriNHN{t he Environment al Heal th Officer a
Figure |- 1. Process and parties involved in sewerage systems under the SSR

Ministry of Health
Responsible for Public Health
Act, Sewerage System

Regulation, Standard Practice
Manual and related guidelines
& policies

Homeowner
Homeowner required to

ASTTBC engage Autharized Person in ‘
Regulates Registered construction and maintenance
Onsite Wastewater of system (including following
Practitioners (ROWP) the system's maintenance
plan.)
Guidelines and
Policies
Training organizations e.g. Sewerage System
Train Authorized Authorized Person Standard Prelnctlce
Persons - RPWP and —’ (Registered Practitioner / Manua
Professionals Professional)
Does site evaluations,
assessments and planning.
> Responsible for sewerage
system design, construction
EGBC aan maintenance.
Regulates Professionals - Submits filings and fees to <¢

e.g. Professional
Engineers

health authority.
Submits letter of certification
and maintenance plan after

system completion.

Health Authority
Accepts filings and letters of
certification.
Investigates system failures
and health hazards.
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I- 3.2 Role of the Authorized Person

The SSR specifies that sewerage systems are to be cons|
(AP) or under their supasvRegionteMde GCBR efWastse &t er
ProfessTih®dmalh®ri zeds Peersspooonsi bl e pdmdenri ntghea n3SR nfsaral | ati o
in accordanceprmwadthiica aagtkgprochsi bl e for maintaining a syst
practice.

I-3.2.1 REGULATORY ASSOCIATIONS FORAUTHORIZED PERSONS

I-3.2.1.1  Registered Onsite Wastewater Practitioners (ROWP)

The &S8R s7(1) and s7(2) outlines tlhrestgbhl shesatAipprnd et
Technol ogists and Technicians of British Columbia (AST
Wastewater Practitioners (ROWP).

ASTTBC has established three categories of ROWP as Auth

T Pl anner, responsible for site and soil evaluation and
T Installer, responsible for installation of systems;
T Maintenance Provider, respon;siadndcke for maintenance of

T Private lesppeactididi,e for the assessment of existing sys

Through its authroofietsysiuvwomddr GG BLamas Aompl ement ed pol i
ROWR.ebadt tp://owrp.asttbec.org/ p/ documents. php

ASTTBC maintains ar wgbstiirtamh it amggowoe d itthaotsieon as ROWP.

Sebdttp://owrp.asttbc.org/c/finder.php

I-3.2.1.2 Professionals

The SSR s7(3) outlines t heRequuiaslofangtiaste ems dmd Qe od cisen toir
are professionals under the SSR.

EGBC mai Regissrant Directory where the public can verif
areas

Sebdttps:// www. eg-bHcr e &iGB&LCyY ihatsr prutbl i shed a guide entitl ed
Guidelines, Onsit & GB&LweIr g e sIY vtnearhs @rr gaictt e cSee wkeur) adged i Syesst

Th&GBC Professional -Pnactiecs&Ese@erdgevibdesds egnsi dance on p
practipreoffeosrsi onal engi neehs ama @realgiofiieend iasdovs desion se
systems (onsite S@%Hthemd) icmdémnnt et i are s ssipteacdtd sppapést
specific design of onsite systems.

Sebttps:/ / tool s. egbc -Reas/ oRuergc esst /rAadnvtidss/ bRirinaecst i ¢ e

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

Heal th Authorities and Health Off PobischéeadstHdadlottiory
Aut horittd:es Act

T Admini ster and enforce the Sewerage System Regul ati on
Pag-#é45
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T | ssue pehomidttasngkfyosrt eméer t he SSR
T Carry out compliance and enforcement activities;
T As an administrative role, accept documents sewerage

certification documents for systems and confirm that
Sewerage System Regul ati on;

T Confirm that AuthoviaetdicPRegsgpasctpkt aer of M@eirntidiicatio
installed seweragetétpeseematnidgrt seper vi se

1T Receive and respond to complaints about health hazard
related to an onsite sewerage system, and ensure corr
alleviate health hazards.

Heal th Authorities can review filings at their discret.i

I- 3.4 Health Hazards

Refer to the Mpuobbt dHetaibdm Hélalztam d Commu mirc aitnifoonr nauii denl io
roles of the Health Authorities, ASTTBC and EGBC for th

http://www. health. gov-htpz.arahmpu nitgattidedf hbeptdf h

ThBRublic Haemd tthhéAc$SR provides the authority for the He

exists or is anticipated and holds the authority to tak:

Of ficers may take include the foll owing:

T Health Officers may issue Orders requiring compliance
documents or evidence or prescribe specific actions t
repl acement of systemsgweonnéptuimpnand Aapubl as an int
di scontinued use of a water source, and other remedi a

T Health Officers may defer acceptance of a Filing when
mi sl eading. A Filing may also be returned based on a

Heal th Offi ceystwehieweasusthea health hazard.

T Health Officers have discr-settenangpaaogthonstgagntioacendae
investigate complaints regarding sewerage systems.

The rol es, responsibilities, and communication protocol
systems can be found in the Health Hazard Communication

I- 3.5 Owner responsibilities

The owner is responsible for ensuring that the sewerag
stated in the filing and maintenance plamhe (2XRmpde spad
reqguirements for owners, including the following:

T Do not cause or contribute to a Health Hazar d.

1T Ensure that sewage is dischargeédliditng & amkh!l iod sewern,s
that complies with alrl apr @awithioon ¢ edf btyhean®$Rer enactm

T Ensure the system is used and maintained according to
Aut hoUnder. s. 10 oone avree rSsSeRmpeshtor ds of maint enance.
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f Only construct or maintain a system on his/her own | a
Per son.
-4 INTRODUCTION TO THE STANDARD PRACTICE MANUAL
I- 4.1 Organization of the SPM
The SPM is divided to four vol umes:
Vol ume | : I ntroducti on
T Glossary
T Purposes
f Instructions for use and application of the manual
T Administrative context
T Roles and responsibilities
Special terms used in this Manual are defined in the
Vol ume 11 : Standards
1T Practice standards and checklists
T Site evaluation standards
T Tables and standards for system planning
T Speci fication and installation standards
T Maintenance and monitoring standards
This volume is for reference. It includes the key st
installation and maintenance. It does not include expl
Vol ume I 11: Guidelines
1T Explanati on, gui dance and examples for application
T Guidance for system planning, installation and mai nt
T Description of system types
T Glossary
T Appendices
Vol ume 111 expl aWVpos$ utakred spramvdiadedss gwnmi del i nes on Hdw to
is intended to be used alongside Volume | 1. It does no
The appendices include key standards tables converted
Vol ume | V: Rational e
f Performance statements
T Performance objectives
f Rationale for standards
1T References
This volume explains the performance basis for the ma
planning systems in Volume |1 . It is intended for refe

i s technical in natur e.
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I- 4.2 Cross references and references in the SPM

Vol ume || (standards) and Vol ume 1|11 (gui derlafnersgncairreg .:
All standards in Volume |1 have corresponding sections
Where references are cited, the full reference is in th

I- 4.3 Application of the SPM by Authorized Persons

All Authori zedomRmlrys owmist mutshe Sewerage System Regul ation
Where an AP has identified the SPM as his or her source
T The AP is to follow the standards in Vol ume 1|

19 Departures from the guidelines in Volume 111l are to b
T Volume |V performance statements angdaosbdbs ewhévest aeeceAP

departingguirden fitmteelse 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 11 for:
T The checklists to ensure procedure standards are mef
1T Standards to sel epcar taipcswlpaaarntdppl har t hbesystem
1T Specification and installation standards
T Maintenance standards to help develop the maintenan:t
The Authorized Person would use Volume |11, alongside V

1T For an explanation of a standard or for exampl es

f For guidance on selecting a suitable system for a si
T For information on how to plan or install particul al
9T Directions to supplemental information, such as desi
f For guidance on maintenance for a specific system t

I-4.4.2 DURING SYSTEM MAINTENANCE
The Authorized Person would use Vol ume 11

f For information relevant to updates to a maintenanc
f For minimum procedural standard checklists.
The Authorized Person would use Vol ume 1|11

1T Where necessary, for description of a system type, |

f For guidance on maintenance and monitoring for a sp

I-4.4.3 FOR HEALTH OFFICERS

A Health Officer may use the manual when reviewing a s
SPM as the main source of standard practice.
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The checklists of Volume Il may be used to check on doct
Volume IV may be used to provide a background understan
manual 6s standards.
I- 4.4.4 FOR OWNERS AND THE PUBLIC

The manual is intended for. obeviey , RQWP cavmae r Pmafye §$s inan a lh
wor ki ng Avi ¢ hgainn an understanding of his or her system
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Volume Il Standards

-1 INTRODUCTION

[I- 1.1 How to use this Volume

Vol uneontlai ns this Manual ds standards of practice for o
volume is intended to be used for refTfTbeeAPemayefvesht bo)
copy of this Volume readily available for easy referenc

The main sections2ih) Vophawuenecddr édepagndilhg -28et)jions in Vo

Use Volume 111 alongside Volume 11 for explanatory info
to Volume 1 11.

Vol umecll udes a glossary with definitions of special ter
The appendi x to Vol ume |11 includes key standards tabl e

lI- 1.2 Principles behind the standards

The Sewerage Sy ¢8R fRengeusl aa i soemwedraa gsey sstyesnt efnorast reati ng d
that uses one or more treatment methods and a discharge
According to this definition, aFsgwd)e abke system has two

T one ort mwmatement sihatnkod

T a discharge area

Both components of the sewerageseswadeaeambeptaadydrasselde i innd
ways in the SSiRn atnildi ¢ hMa red aolr e,

IN-1.21 SEWERAGE SYSTEM PERFORMANCE

The purpose of a sewerage system is to treat the sewage

the | i mi.FEongthaypin somastumilstl i miting | ayer is also kno:
vertical sepaTlad i 9tharsd amda hdesv enacmead afserd ton t he ef fl uen
tp at mirnei crmuena,t i on al water quality objectivesl| ¥2t. 2t he |

(Performance requir)yments and objectives

This | evel of effluent quality is to be achieved regard
or disper anpl| ngtelds chinrdi ver sally applied to al/l skewer age
other words, the standards for all/l sewerage systems are
at the |l iang tiilnlguBtagettedBi gu-”&oltle that the objectives we

the st aofdarhdsorMaynuand are not a monitored requirement o

Pagel
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Figure 1I- 1. Sewerage system key components and concepts: s eparated system
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Figure II- 2. Sewerage system key components and concepts: combined system
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- 1.2.2 TREATMENT METHOD

The treatment method is the treatmenfTypiydathemy jcloatsi pnt esc ¢
septic tank (type 1) or a package treatament plant (type

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

(b) Type 2 is treatment that produces an effluent cons
sol i ds anbdd alyai voichhge mei cal oxygen demand of |l ess than 45 1
(c) Type 3 is treatment that produces an effluent cons
solids and having

(i )5-dalya ochemical oxygen demand of | ess than 10 mg/ L, &
(ii) a median fecal coliform density of I ess than 40
Package treatment plants come in a variety of configura
Di sper sal Syst ems, which combine both the treatiment me t

1. 2THe point at the end of the treatment method and bef
purposes of the SPM, the oO0Opoint of application (POA)©G.

treat ment method waoet!|l gnattity shaean8&8Rdso the defined t
Typelt2)is up to the AP to decide the treatment method t

Treat ment continues ism-bthhBéeddasmensal Theearaat ment met h
selected influences which dispersal area standards wil |l

- 1.2.3 DISPERSAL AREA

Di spersal areas areadeédieadusedthe S&SRebve effluent di s
I n the past, the dispersal area was commonly consider ec
(6di s ptboswaelyoelmor e i mportantly than disposal, the disper s;
wastewater as it travels through the soil column to the

The st aonfdatrhdissweMtaemudhdv el oped i nsok&omgohedt mentofandiasi m to
the recmwadteiromallal ity objectives at ,whhd eb aascec oaufh btihhgey W eorrt
terammept ance ratedtofi st lbee cawistlehiosf Mahneusael fparcotvoirdses di f f e
standards for different treatment onitrhpldsposiond iaesfypesf |
not the intention of the standards for dispersal areas,
t o memrdctirfeiact ment met hod (Type 1, 2, 3) SSR standards.

- 1.2.4 COMBINED TREATMENT AND DISPERSALSYSTEMS

A sewerage sysanrem ord mmiadetme nd fapnedt hdd s p eTrhseasle ammaeyatthee f or m
of two discrefiegeoeldmpwhahmticesede at ment meohédsdedapermsal are

Combined TandaDineper s(adT BYy)sit ®eanlsl y marry the two discrete
However, the expect at(liaomnlsé)difle ai dCeIMtSi csaylsttean t hose of a ¢
systasmi | | uBit gatlé&elel B5ddb.ifo@mor e CIDS.

PageB



Sewer age

System Stawearsll olRractice

Manu¥ol ulme

Table II- 1. Comparison of separate and combined treatment and dispersal systems
SEPARAREATMENT A COMBI NED TREATM
PARAMETER DI SPERBRYASITEM DI SPERSAL SYS
T h dSeptic tank or dislpsckage treat men
reatment methodlsystem (e.g. pPackalsystem
Bet ween outlet of
and dispersal area . .
infiltra(wvehseffal O/ Nt Tn package
Point of a Il i calmoni torin at foreffluent quality
PP 9 ' SS®t anadaadd wher e
chamber) ual it l evel i s
Point where efflueq y
2 or 3 SSR standar
. Separate dispersal |Dispersal direct
Di sper sal area
trenches, seepage |around the treat
Water quality ob
of the dispersal Recreati onalolwad cdrd tweds liisthye dV2i..n2 §
separation
As wastewater is treated through the CTDS, there is a r
the Type 2 or 3 s.tTéhn sarpdosi ndf itshec oSSR dered the point C
conventional treat ment met hodtshipr@&TDYy cgstiemsedrleacodmo of
compl ete CTDS system at Thespognt aof sampidegtpbnetdhoyl dft
based on testipngvidedr mgtibe CTDS manufacturer
The SPM design standards for dispersal Aygswiemmb abbl gewnt
Ssystems, the intention of the SPM standards as applied
separati on, the wastewater quality meets the recreati or

SectliM@n 2

Paglet



Sewerage System Stawearsldl oRractice Manu¥Woél ulme

II-2 GENERAL STANDARDS

lI- 2.1 Existing systems and system repair

I-2.1.1 EMERGENCY MEASURES
When a risk tnmthégl theeXiest $h Authority i mmediately.

When a ri sk t o haenaletnhe regreingtys, houmaderd Person may carry ou

remedies as well as source mitigation to eliminate the
temporary measures adthher ¢eaPM sthhamdaonfsstThese measures r
first submitting Filing documents to the Health Authori
Mai ntain the function of that system unti |l umedremamerfti Irie

- 2.1.2 REPAIR OFAN EXISTING SYSTH

Ref eTalhloe2f drl i nstruction on when to file documents with
Table IlI- 2. Where a filing is necessary
NO FI LI NG REQUp RE®Nt Re FI'LI NG REQUEREM Repai
Repl acement includes Repl acement includes
o Maintenance, including o Construction of additio
and cleaning or replace surface such as new di s
treatment wunits, flushi extensions to existing
di spersal | aterals or o]0 Removal of biomat or ex
o Repl acement of Iliquid I sand foll owed by repl ac
transducer chamber s.
o0 Repl acempompiof hegunée vad &lo Upgrading a gravity dis
original gravity toboaumpornfoi Qur at
0 Repl acemeémntx ofr Dt her dilo Repl acement of existing
olnstallation or replace pump chamber, treat ment
fittings or baffles tank)
olnstallation or replace|o Addition of a secondary
o lnstallation dri dgrhevadlarc m equalization tank, grea
0 Repl acemémngretotfi ons of pi pl ant/ device
pipe is broken or damag|{o Retffiotting treatment de
intended o Repl acement of the trea
o Repair of a tank, i nclu system.
seal , new risers
olnstallation of new tan
See Sdd2.ilofnpr2specific policy on horizontal separation |
I n all cases ensure that the repair does not cause or ¢
For all repairs

1 Assassl documeponenhtscoim tSlysteenwer age

T Confirm Dhei Pai Fyow

Pa g éeb
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II- 2.1.2.2  System repair and horizontal separation to drinking water well
The MinistBgwef abBbeabyhtem Policy for SetbackafdlowsWélolrs

repair or installation of replacement system component :
well does not comply with the Sewerage System Regul atio
19 Daily Design Flow is not changed (so no expansion of
1 The existing system was installed i A" az@bd dance with
The policy exempts these systems from the requirements

septic or treatment tanks.

http://www. health. gov. bsygstademppotecty/ pdif/ sewer age

IN-2.1.3 UPGRADING OR REPLACEMENT OF AN EXISTING SYSTEM

When upgrading a spst éhoirgghaer aDanielwy ulbeesneph aEli oy ohe syst.
the system to comply with the standards in this vol ume.

- 2.1.4 NEW USE OF EXISTING SYSTEM

When assessing an existing sewerage system for a new us

T Assasnnd document all components of the system.

1T Measure or estimate the vertical separation in the di
f Estimate the Daily Design Flow for the new use

T Establish whether the existing system meets standards
1T Document the upgrades needed to comply with standards

lI- 2.2 Special circumstances

See Volume 111 for gspdanabk onrtbhmsfahtewi ng

T Systems that wil.l be used seasonally

f Systems in isolated or restricted access areas
T Off grid systems

T Multiple homes on the same property

T Use of adjacestitpradpseschprgedf

Pageb
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II-3 PROCEDURE STANDARDS

The following proceduménsmamdpsdborindi tatevaheati on, pl
mai ntenance.

The <chealkssdhotvs t he mini mum paperwork standaerndd ntd hdsel
documents in theeord¢keBit&flillesng doel.nfdnrettst)er& of foeertifi
documents to be submitted to the Health Authority

lI- 3.1 Sewage ource characterization and site use
I nform the owner of their responsibilities
Gat hnefrorimati on ohythedpuespe(owner declaration)
Sel Paitly Design Flow (DDF) sedeceedrd how the flow wa:
Evaluate the type of source of sewage

Analyze the pattern of water use.

lI- 3.2 Administration and Regulatory Requirements
Check for other regulations that may apply for this s
Check for any Health Ordages $ypwysteéeme property or sew
l denti fy any easements,meovtematntmay oaf fbadtl dti mgg sydhteem
Check for devel opment permits that affect the sewage

Check whether the SSR requor esdthteaw eavaRreo fsggsdieamn al de

[I- 3.3 Site and soil evaluation

I1- 3.3.1 SITE EVALUATION

Confirm the |l ocation of | egal boundari es, covenants a
l dentify relevant horizontal separation distances, in
potenti al breakout

Locate buried infrastructure (services)

I1- 3.3.2 SOIL EVALUATION

For the potential dispersal and receiving area:
I nvestigate and describe the soil profile in the prop
When | ogging the soil profile in test pits:
Describe the soil grabp&r ttiles according to
l dentify anyhapemagpl ceonst saisrees ySHtdd.mlgsnzl 2ct i on
Excavesédpép senough to confirm the vertical separati
|l dentify the planned | ocation and depth of the infilt

Pa gler
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Measure the sdinl ap emwi mdaruim iothy f oamad ino o ia mu opnesrfc ofloautri o n

tests in the dispersal area at the planned depth of t
I f the soil, at the planned infiHitotmtrofggeudfsgce, h;:
consistence of Motdreonagteerl,y oHarids oMery Wepakit yeement ed
compl ete at | east 6 permeability or percolation tes!/
I f the soil, at the planned infiltration surface, h:

percol ation tests.

Table II- 3. Minimum description of soil characteristics

SOIL CHARACTE MI NI MUM DESCRI PTI ON

Texture o Se¥ol um&abl-&( palgde22f or rel evant soi
categories.
0O SetFabl-4(ddlgke3f or structure and con

Structure

Consistence o0 Report moi st ORORrogememtsédtelnaces

Coarse fragment sfPercentage of soil particles | argei
Rooting depth Maxi mum observed depth of roots

Col our Simplifieadsgsofiobr cedoh soil |l ayer .

Mottling or gl eyDepth range of observed mottling o

Depth to | ow permeability |l ayer; d 4

Restrliazyemwe .
consi stence)

Wat er tSehd seo moal
Water Tabl e

Limiting | ayer Depthsari mated depth

Deptlsari mated depth

Moi sture or seepDry, moist or wet and depth to see|j

Depth and description of each disti
consi stence)

Soil profile Depth from surface to top and bott

I1- 3.3.3 SITE AND SOIL EVALUATION REPORT

The site and saitl iesvaloudtnicdrudregepa@at a mi ni mum:

A site plan (to scale or showing al/|l relevant di mensi

information needed to plan the system, including:
Property |l ines, easements and covenants
The | ocation of test pits and permeability tests
The | ocation of all existing and proposed features |
separations (on the | ot and on neighbouring propert.
Hori zontal separation distances

I ndication of sl opes

Text or tables, that include the foll owing:
A description of the soil profile (test pit | ogs)
Results of soil permeability or percolation testing

PageB
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An estimation of the depth to water table on the dai

Hi gh Wat eBHWapl e
Depth to an observed | imiting |layers in the soils
Site vegetation

Any special <c¢limate or soils factors
A summary or |ist of easements, covenants, rights
i nformation, Riparian Area information, health orde

II- 3.4 Selecting a suitable system based on site conditions

Match the selected system to the site conditisomnscl|l amddaedsr

the following steps:
Assess the capability and constraints of the dispersa
Choose the depth or height of the infiltration surfac
Select an appropriate soil type and permeability for
Select a type of system and | ayout that is suitable

constraints of that site.

Calculate the area, diepgertbabndrendtb mkethéhe standar

Briefly record the reasons for the type of system and

lI- 3.5 Plans and specifications

Draw the plans and write the specificatioe. Keep all c

II- 3.5.1 FILING DOCUMENTS

Bef ore construction (including reapanint) fafl ian gs edlwwecruangeen tssy

Aut hywiitath | east the foll owing:
Heal th Authority filing form and fee (see s. 8(2) of
Site and soi l evaluation report and attachments
Record of design
Drawings for construction

Specifications

Daily Design Flow and type and quality of influent
Hydraulic | oading rates
Supporting hydrogeol ogy report if reducing a horizont

the SSR)

Any other information specifically required by the He

Paged
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I1- 3.5.2 M INIMUM STANDARDS FOR CONSTRUCTION DRAWINGS

Show system features with a | evel of detail adequate to
A title, with identification of the property, referen
Pl an drawing with all/l relevant features shown accur at
scale, with a scale bar and true north meridian, or i
The | ocation of all components, with horizontal separ
One or mor e spuerreneaypnternotl opointsdé (e.g. property pin)
Detail drawings of the system that show the key featu

A cross section showing the planned el evations of the
showing the vertical separation, restrictive | ayer, a

For simple systems the construction drawing can be comb

[I- 3.6 Installation

I nstall the system according to the drawings and spec
Keep recordd onf (iprhottalglraaphs, not es)
File amendments fogetsoyt ke gupddaisfaioa a tcihcams

Commi ssion the systemmand omedonrdtdhestmamniterfn@amce pl an
Measure systemcabmpasehtdorl the record dr awing
Wher e an AP oftihleirngshtaél Itshiet he system

Theowneetains the plaonedyhicewtdaebkli ghieon for conf or manc
drawings and specifications. Keep records of this r

The i nmrtaditlteesf i |l ing AP wi timsitmafldrenda tsiyosnt eaom t he

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

Within 30 days of completing construetcioon, dg alvinintgy tamea I
pl am the Health Authority (see s.9 of the SSR).

Provide a copy of the record drawing, maintenancag( pl an
of the SSR).
- 3.7.1 RECORD DRAWING

Show the system on a record drawing that meets the ge
understandable by the maintenance provider. and is ade

Attach any revised specificatiomd idff asvh amggeanwerspemad

- 3.7.2 M AINTENANCE PLAN
Wr igd emai ntenance plan, including:

A stat emealtl oofabl e average f | avmhai malmyo &&belddlgewer § od
50% of DDFabwheenmeabl-@DDWF al ¢ palgkQl-2lare used) .

PageO
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Operation manual for the system
A schedule for maintiemalhecei mgrdpmendntiobedhgmai ntenance t

Contact information and emergency contact informati on
mai ntenance provider and the electrician

I nformation and advice for the system owner.

Sign off by owner that they have received and under st

lI- 3.8 Maintenance and monitoring

When maintaining a system:
Mai ntain the sewerage system according to the mainten
Confirm safe access for ongoing maintenance and monit

Confirm the safety of the sewerage system including,
hazards.

Confirm that the sewerage system is performing as int
Write a brief report on each maintenance activity.
Report all maintenance to the owner (with owner ackno

Report all suspected health hazards to the Health Aut

Pagel
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II-4 STANDARDS FOR SELECTING A SYSTEM FOR A SITE

Sewerage systems consi st of awwvo e a b mp o h e mied ihsaadhdaaringdet haer e

(di spersal area) . The dispersal system is wused to di st
di scharge area. The dispersal area is distinct tthrmeadm t he
is achieved by the dispersal area is not considered in
When planning a sewerage system, first consider the si
met hod with gravity seepage bed dispersal system), and
necessitate it.

lI- 4.1 Dispersal system selection

I-4.1.1 CONCEPTUAL DESIGN
When selecting a dospgeameabkecsyosnemf the system as foll ow

Det er mhscei | structure and cdmadi £ Chhehccke saitle gaomrdy suistien gc o
TablgTabl-@adndabl-ganhd

Check the required awedt VSa,bpfselplaswil #Ai5p;n3S & o/t5i) o n
Check Selgatnidonvol ume 16l If oSe csttiaonnd alrldls and gui delines fo
system proposed

- 4.1.2 SITE CAPABILITYAND SYSTEM SELECTION

II- 4.1.2.1 Soil characteristics for the site capability tables:

T Theite capaljisitiary itngbloes t rag pfl ¢yl It owithe pmadgeé) charact er.
in which the infiltration surface wil!/ be placed, as

T When using thdaettebimbsmeseli bwhori zon within 30cm below

wi || result in the mostUseondsharsv atoiive tyypet evint che ¢ ihgen si t
f For soil types or conditions identified in the tables
horizons when establishing the restrictive or | imitin
T Estabhg®esihl structure and consistence category for eac|
Tabl-4 11

Pagel?2



Sewerage System Stawearsldl oRractice Manu¥Woél ulme

Table II- 4. Soil structure and consistence categories

MOl ST CONSI| LOOSE TO H FI' RM VERY FI RN
STRONGER

ORCEMENTAT NONCEMENTH VERY WEAKWEAKLY CEM
EXTREMEL CEMENTED OR STRONG(
WEAKLY CEM

ORDRY CONSI ¢ LOOSE TAd MODERATEL HARD OR
SLI GHTLY HARD STRONGER

STRUCTURE
Single grailesé3tsoct F P N A
St r onmo doerrgartaed e: Gr an F P N A
or Prismatic
Weak grade: Granul ar P VP N A
We ak gRlaadteyr uct ure an P VP N A
Loam or Loam
Weak graderPRPtatuye, a VP VP NA
Moderoart eSt r ong gtrradeet N A N A N A
Massi ve {lstsrsicltsur e VP VP N A

F=Favorabl e, P=Poor, VP=Very Poor, NA=Not all owed.

Not es:

T See Vol ume 11 lorf oSi nognifeorGrraatiinonved s Modsdisve structur e
T I'f the category is ONAO6 then, thmrdswomndsuihbablzenf os di s @
of texture and permeability. The soil horizon may be

|l agoon.
f Structure an(dr cptnweri e tdeenscgesit anicens f ol l ow USDA met hodol

II- 4.1.2.2 Site capability tables
I n the follMAG ngeamd |l rest, &l | owed under the standards of

The site capabileidt yt ot abbel euss eadr e ni nsteegqnudence.aWdrkedomwd ¢ ac
constraint found.

Page 3
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Table II- 5. Situations where gravity distribution systems are allowed or not allowed
SOIL TYPE, SI TE CONSTRAI I GRAVI TY
OF SYSTEM OTHER FACTORS DI STRI BU]
Very or Extr emeliGo aGrsaev ed a Not Al
Gravelly Sand, Coarse SarAnd whereical 6@
is at |l east 150c|All owed
Sand and Loamy Sand . . )
include blinding
Andype 1 ef fwheeer
is at |l east 90cm|Al Il owed
include blinding
Fine ,ISaady Sand, Sandm | o4
And Type 2 efflu
is at | east 120 Al |l owed
(can include bl
And where VS is
Silt Loam, Silt native soil (can|All owed
|l ayer)
And di spersal to Al l owe d
Clay loam; sandy clay loqbed or to a lago
clay, silty clay or clay|land dispersal to Not Al
ET bed or ETA be
o Kfs > 17,000 mm/.day_ Not Al
o OrPerafaste®. Bhmnn/ i nch
o Kf's >0175000 mm/ day nd whereical W
. . . is at | east 150c|All owed
o OrPera@at emiOn /5t wmcehs s 5t ma m/ | . . .
include blinding
Andype 1 ef fwheem
is at | east 90cm|Al Il owed
OKf&l,SOO mm/ day include blinding
o OrPerate 5 minsl owhr And Type 2 efflu
is at least 120 Al l owed
(can include bl
And di spersal to Al l owe d
o Kfs < 150 mm/ day bed or to a lago
o OrPeraskower6 0t mm/inch |aAng dispersal to Not Al
ET bed or ETA be

Page4
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SOIL TYPE, SI TE CONSTRAI I GRAVI TY
OF SYSTEM OTHER FACTORS DI STRI BU]
The coarse fragment cont ¢ Not Al
60% (soil particles | arge
The planned system has sg§gOther than blind Not Al
surface or Poi(hdeofSeedptplla
The planned system is an Not Al
The planned system uses dSee footnote Al l owed

And trickling gr Not Al
The | and slope is over 1EAnOI dosedxt @rD sp Not Al

And dgsed to seq Al l owe d

or using a press

And trickling gr Not Al
The total planned infiim%:i

And Dosed gravit|All owed
Not*e A blinding ICgan e aarsldbogiennrddoSFand that is instal

surface (bottom of

aggregat e,

Paglel 5
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Table II- 6. Key constraints for systems
SYSTEM TYPE THI'S TYPE ORMNGKISTEGWABISE | F:
Trench svste o The |l and slope in the dispersal aread
y o Ormore than 25% and the vertical sep
Rai sed syste|[The | and slope in the dispersal area
moundatg& ades
Trickling gr|The |l and slope in the dispersal area
distribution|{with sequenti al distribution)
Dosed gravit|The | and slope in the dispersal area
Box or split
o Treatment method is Type 1,
o OrThe |l and slope in the dispersal ar ¢
Al . ) .
berta at G o OrThe soil profile has | eBHd Hhdrainz &dn,c
systems .
equi v,al ent
o OrThe site is not forested.
o The soil at the i nfSillttr atoiavne, sSuirlfta c €
Typeelow gr a Loam, S{Ity Cl ay Foam, Sandy C]ay, S
SeepageTyB eds]o Ort he soil at t he Liomfmyl tSraatdi, v & i snwer fSaa
P g ke Sand, Sandy LoamwiRihne Samdy tlaamand
sand | ina&nddb®
ibottoml ess of Poor or Very Poor,
"lo OrThe median Kfs is |less than 250 mm
o0 OrThe median Perc rate is slower tha
Seepdgks sand|{The | and slope in the dispersal area
beds and bot
sand filters
o The median Kfs is greater than 150 nf
o0 OrThe median perc rate is faster tha
The property is smaller than 1.6 Ha
BC zero dISCThe l and slope is more than 12%
|l agoons
There is no annual net positive evapo
The VS is |l ess than 90 cm twd tP¥HOWNT or
per meabngduittyabl e for a | agoon
o The median Kfs is greater than 150 nf
o OrThe median perc rate is faster than
ETA beds There is no annual net positive evapo
The VS is |l ess than 90 cm twd tP¥HOWNT or
per meabnduittyabl e for an ETA bed
ET beds The annual net positive evapotranspir

Pagelé6
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Table II- 7. Soil constraints summary
L w >
>
[l n O
O - 0O
SOl L Y CONSTRAI N REQUI REMENTADDI TI
xXozr FACTOR OTHER STANDARD
- Z0<
n <O o0
o Very or Extremely Very high
Coarse Sand E or permeabilifUniform distributi
o OrKfs >17,000 mm/ bypass flolmicdostng
o OrPerafasteb. 6hmhn reduced tr
E or Low permealflUni form di stTriimbeut ig
Clay lamadm; C3 ay Loa risk of by[micdostng
Loam
VP RestrictiviLagoon, ET bed or
o Uni form diws timhichr uot
o Kf75 150 mn¥/ day An Low er mea dosing
0 OrPer@a66 t omiln20 nc y P Orsand moumdmedsh
o OrLagoon, ET bed
o Uni fdiremtri buTt med
. Low per mea mi ccdosi ngyapord 2 o
I 2 I F ) )
Sandy Clay, St ty ri sk of bylo Orsand mo umidmewi tdhg
o OrLagoon, ET bed
o Uni fodirsmtributien
Veroyw Iper megf dosiamgl Typeand or
Sandy Cl ay, Sility P andnfiltra mi ni mum s3a0n dc nme d i
capacity infiltrative surf
o OrLagoon, ET bed
Sandy Clay, Silty (VP RestrictiviLagoon, ET bed or
o Kfs O 75 mm/ day
o OfPerate 1200mislAny RestrictiviLagoon, ET bed or
- 1 h . o
Sol 3W't stgniticant ®MRestrictivi_agoon, ET bed or
mi ner al s
Organic soils Limitihg | |ET bed
- .
?o', structure and ConSIRestric‘tivLagoon, ET bed or
ONAO
c i Reduced soReduceannHHdARR, see V
o treat ment |for calculati on.
Hi gh coarse fragme Reduced soo Reduce HLRamahd H
any soil type) c.f. |treatment,jo Uniform diasitdri but
(c.f. are soil par{ bypass floo Ti med o-domiago
c.G909YLi mitihg I|[ET bed
Page 7
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Not es:

lUse timed-dorsi migeyf afri |d or sraanids endo usnyds, i eomnd starnelnch or bed
fosrystems dispersing directly to the native soil in thes:s
2Al berta At Grade (AAG) systems airre tshid g e bidfat ef gsrir tileoswa npd
system meet all offaét&r éduirements of

3Se¥ol ume |1 144 .9ec2an2d4BlsdP f Brd4gui dance on expandable cl ay
‘Se@l ossary for definition of oOorestrictived and ol i mitir
T Where a sand mound or sand |Iined trench/bed is used t

soil infiltrative surface area).
T For raised or fill systems (other than sand mounds or

the native soil
T AnET bed may be use&d owittemyutsosadi l(ori foncli mate is suit

T See Vol,ure tH4lloln. 2f.02. (geu)i dsan d ep roimstma tSiec tladdldh 1 . 2 o2 . ( f )
platy structured soil s.

T See Volume I[H4ll]1. BeoBroibbpl i nes HobBnd dHARtfioirg coar se fr ac
cont.elmdsto see ©YekulMélnPkl Pf.o2r. (add)j ust meosi o fmi equowency

- 4.1.3 STEEP SLOPES

Tabl®andabl & ndi cate constraints to system types due to

on sl opes and dispersal Ssyst ems.

- 4.1.4 CLIMATE

See Vol ume | loln fpolrangnuiindgcrsdyes t elmsméitooe and high rainfaldl S

- 4.1.5 FLOOD PLAINS

Ensure the infiltrative sarfabe basal tarpeahobrabsesdndy mt
above the 1 in PDageks$ &hododréetvmeént facilities outside
1 in 20 yealrhifsl oroeds tlreivcetli.on does not apply where the | ar
Where no part of the | ot is available for the dispers
constructed or repaired in the 1 in 20 year flood pl ain

T Ensure any vent ori eaebevcdrtikall ciomn2ze@tyear fl ood pl ai n;

T Do not install sand mound in the flood plain; and,
f For a BC zer o dnsuwthmarhgee bleargno otno,p eel evati on i s a mini mu
in 100 year flood | evel

I1- 4.1.6 OFFSITEDISCHARGE

See Vol wme tlidain,. o5 guidelines on | ocating a dispersal sy

Pages8
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[I- 4.2 Treatment method

Sewerage systems consist of two components under the SS
treat ment met hod consists of a treatment system which \
met hod, as stipulated dguwl athieorB.e wleh e gter 6Saytstheemt Rmet hod i s
0di schar ge aalrseoa 6i, mpnahritleaht t rheaast méret pri mary function of ef

- 421 TYPEL (SEPTIC TANK AND EFFLUENT FILTER

See Sdda.idoxr septic tank and effluent filter standards.
- 4.2.2 TYPE2 AND 3 TREATMENT SYSTEMS

II- 4.2.2.1 Selection of Type 2 or 3 treatment systems

Sel ect an appr ospyrsiteetnwitithracta e meabt hepspdaoi fied effluent t
under site speihiifliec tchamrdi tpiaonsy. certified treatment syst
the system will perform as stated, certification alone
conditions. Consideration of adttleern sf a cteovragg,e s<lhah axg eo ¢ «
climate are necessary.

See Volume | IDoduwmkeaot itdhaen cter,.eat ment .system was selected

See Sdda.itoewr i nformation on combined treatment and disp:

II- 4.2.2.2 Performance monitoring

Ensure any treat menGomby siteadm T(anedad niechit e gs)al i sSyspemisfi ed
provisions for easy access fpBor moacnteodi hgd of CXA,f I BNQ
accredited products, technologies, and components, wutil
that the required effluent qua-lkipeygiWwilkl) bBenadchiewsed for

II- 4.2.2.3 Documentation in maintenance plan

Il nclude proadmuuddt doedsaidfs moni toring and maintesarhdes wit'l
information is available to the maintenance provider.

Pagelo
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[I-5 STANDARDS FOR PLANNING SYSTEMS

The standards in this aedtaone hirekéedteonbaheysysnhnée&mdsel e
I-dand the specification and li-B.stall ation standards of S
Thetandards ofartemitenMadudloypiresli denhi al sewand&ySand eff

Vol um8et tlidbln1lf 8trylpi cal sewadenstmkength and peak fl ows).

I n all cases the standards are mini mums; more conservat

Daily Design Flow
Daily Design Flow is the edcgitdaadhegledd ek pdaiplowes| o t de

considered to be synonymous with the SSR terms o0esti mat
domestic sewagegefnleavad | y represents the maxi mum fl ow t he

I1-5.1.1 CONFIRMATION OF SITE USE

Contact the owner(bwoiludsindieger nv otl huemeslififild 1 fSierclt g windance on o
dec!| arFaotri can.r esi dence, confirm the number of bedr ooms, f

I nform tbe obweebDF and all owabl e average fl ow, as wel |

II-5.1.2  RESIDENTIALDAILY DESIGNFLOW RATES

Select the Daily Design Flow (DDF) for residences wusing
1. The number oTabk®r,blmms (
2. The househol dabt®@upancy (

These damadblttlse standardseofothner mahupkwitdlena amdowaivimg e
average fI3®wagerrri cahyof 50% of the DDF.

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

NUMBER OF BEDRO MA:;EA;%A(FL LI[')I'[I)?FES/D
1 140 700
2 240 1,000
3 280 1,300
4 330 1,600
5 420 1,900
6 520 2,200
Additional bedr 300
Additimdnal 1 3
Not es:
T Use the total floor area that is |iving space.
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T I'f the total occupancy is expected to be higher than
bedr oolna bil-reg ItlheThahulsed¢ d Isel ect DDF for the projected nu

T For [l uxur yTéalnee sl luse

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

USE PER PERSON FLOW
Single family dwelling 350
Mul-ftami ly (apartment) 300
Luxury homes 700
Seasonal cottage 250
Mobil e home 300

NUMBER OF BEDROOM[{MI NI MUM NUMBER OF

1 2

2 3

3 3.75
4 4.5
5 5.5
6 6.5

- 5.1.3 RESIDENTIALSEWAGE ANDTYPE1 EFFLUENT CHARACTERISTICS

II-5.1.3.1 Residential sewage and Type 1 effluent

Vol um&ekltlid®n 1 p3oVvides tables of typical residenti al wa
Section to assess whether wastewater strength, or peak
Type 1 effluent.

II-5.1.3.2 Garburators
Where garbage grinders or garburators are used, increas

II-5.1.4 DAILY DESIGNFLOWS FOR NON-RESIDENTIAL BUILDINGS
Vol ume |11 provides a table sewageesi dodantf@adgle guaasinster en

Note tthhestandards of t loins$tyoMarneusaild eanptpilayl wastewater or wa:¢
strength and fl ow characteristics.
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lI- 5.2 Distribution and dosing

- 5.2.1 TYPES OF DISTRIBUTION AS USED IN THE STANDARDS
This manual refers to the following five methods of dis
T Gravity distribution, either:

f Trickling gravity, or

T Dosed gravity
T Uniform distribution, meaning either:
T Pressure distribution, or
T Subsurface Drip Dispersal (SbD), or
T Al termeatheods of wuniform di stmekatitbdre, spraondiaded deiane

Sel ect the type of di stribution f ¢o-ll4.0lwiznrgd su dret iccaapla bs d |
standardd-l5.83¢cas owmell as thelesoandadbedsperci $ectitPipe of d
simplest distribution and dosing system which meets sit

This manual refersotpei omes Hobkil i mgdshtriemgt i on
T Demand dosi nigaldlo#0d lolwi ng
T Timed dosi ngni fmeramidigsti nighbhaoti mend ddsabhé&lfiolrl awi egqui val

l evel of consistent fl ow equalization prior to disper
T Micdosing; meaning uniform distribution using:
T Low hydraulic application rate, and

T Timed dosing, and
T Meeting the stahBard®.®&f Section

II-5.2.1.1 Alternate uniform distribution system
A system wbeohi hdependehol yowiesgged sci ent itfoi cdeelmoyn sd e faet re

that stribution rneol imdrle trtessmul 28%iwnwari ation in volume a
bet ween any two smephantaes Oi B slgeaaerea of infiltrative
mai ntained for the I|ife of the system, either by design

- 5.2.2 DOSING STANDARDS FOR UNIFORM DISTRIBUTION SYSTEMS

II-5.2.2.1 Selection of dosing method and dose frequency
To select theopomomgdmeehdédequency use the following pr

T Select the dopmtiihagh mewihogl Vertical Sep &-5a,t3i ammd stt haen d=xair tde
capability t &BlLds 2in Section

T Select the mini mum numbEablo# Q®ldiadd € logrd rS edecdbyi 2f.nr2o. n3

T Effl uent typehyrderfaeurlsi ct o bthhpe snegd .r altfe My pe 2 effluent i s
1HLR hen Ttylpe 1 midmismwmmg f rceagnu ebnec yu s e d .

T Se®abl-e(ddlgkejf or soil types wheyraaduni fmerdcogdiismstgrcirmbut i on
speci fied.
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As an ohpet iAoPnu,matyltohwe f r edqouseisiicgy n dsalrodven i n ;t heseabpbésons r es
a |l arger mi ni mum .Der hiot all sve f dnredqtuscoonpgy i on Su ws b IDfr a pe
Di spersal or Alberta At Grade systems.
For subsudifapgsryddliegns ti meddowsi mgscawaol Yol ume | | | for adju
ti med dosindosahdgmfrceue taihawiadse frequency.
II- 5.2.2.2 Demand and Timed dosing
Ift heoi | type varies over thaedepthechddasedadn siod dgaetciyon,
closest to the infiltrative surfaceel ¢€t at héi ddsegftage
on hreat s giel
Table 1I- 10. Minimum dosing frequency for demand dosing
MI NDOSES P EART DAL/
SOIL TYPE OR NOTES Type 1 Type 2
Norm Low|Norm Low
Gravelly Coarse Sand, Gravelly Sa 8 4 12 6
Sand and Loamy Sand
Cl ean Coaarnsde Maumnddl s @amd memadd | i nd 8 N A N A N A
and bed systems
Cl ean Coarnsde Maunndd Sand us eldesass tfh
. . 8 4 12 6
cm depth of sand media fill/l bel ow
Ot her soil s 8 4 8 4
Note: OLowd refers to |low frequency dosing option.
Table II- 11. Minimum dosing frequency for timed dosing
MI NDOSES PEMRT DDA
SOIL TYPE OR NOTES Type 1 Type 2
Norm Low|[Norm Low
Gravedadrnyse SanSandr a®edadye Sand, L
San@l,ean Coar MeuBand®dand L2 8 18 NA
Loamyd Sami ne Sands, Loamy Fine Sal|| 12 6 18 12
Clean Coar MeuB8an®&and in sand moun 12 8 Mlor N A
dosi
Ot her soil s 8 6 12 8
Note: oOoOLowdé refers to low frequency dosing option.
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II- 5.2.2.3  Micro -dosing

Mi ccdosing is an optional technique thWhewmfde&irsg sbimies anhe
the following standards apply.

At the hydraulic |l oading rates specified i n Ttahbilsk2malnual ,
These dosing frequencies are based on the soil or sand
soil or sand.

Alternadl velwvyt he procedur e minc-avoos iumge flrledqueonccyal cul at e

Ift hoi | type varies over thbedeptheuohdéhebansd dgohttieene
l ayer closest to the infiltrative sursfealceect Itfhea dbd sien dfirr
based hen native soil

Table II- 12. Micro -dosing frequency, with SPM HLR
EFFLUENT TY DOSES PER DAY, T DOSES PER DAY, T

SOolL TYPE / S 30 CN 45 CN 55M 30 CN 45 CN 5&M

Gravelly Sands 36 24 18 48 34 26
Mound sand 28 18 14 48 30 24
Sands, Loamyead g 12 8 36 22 18
Coarse Sand

Loamy Fine San 14 10 10 30 20 20
Loam, Fine San

Very Fine Sand

S Latang ICt alg a ms , 12 12 12 20 20 20

Cl ays
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lI- 5.3 Vertical separation (VS)

- 5.3.1 M INIMUM REQUIRED VERTICAL SEPARATION

The verticalt hegeperdtiicmad iddi stance, or height, of wunsaturl
infiltration surface to the |Iimiting |layer. The infiltr
of an infiltration bedti dresfigmad edTP®S, nar od dAmpipp i ctiasper

Select the minimum required vertical separation dependi
effluent and tym@ecdfifldnd(ist tfeolclaopwaibnigfrab et oty )o.r Seod |

types where uniform di st frdiobsutnigoni sdUmsdp ettihrbd dsdare miamradi | i
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 Tabl-&841

orm diws tthi Wetmaaantdo d
ive soil or BwBothmamni Tabl-&51

and media fill | f the thickness of

or mor e, foll ow t he
standBallisg7 1 |

f
i
S
form diws ttrmi bt utmean or
to native soil ors ttd am Tabl-£6 1
of sand media fill
d

mounds and sand | Tabl-&27 I

| f the thickness of
Tabl-#88I1 (than 30 c¢m, foll ow
standBallisg7 1 1

Subsurface Drip Disper
up to 30 cm fill

No tsie
1T These vertical separation standards apply for sewerag
Vol ume |1, includi ngHERe amdxt memmahkbquwimkeimé cowablue | en

T Effl uent typheydreafuelrisc tldd @dsiendd. Tygpe @ effl uentHLiRs used
Type 1 minimum vertical separation can be used.

II- 5.3.1.2 Soil characteristics for the VStables:

T Themini mum verti aplplyepgar dthieosoi | characteristics of t
surface will be placed, as wel |l as the characteristic
T When using the tabvVverst ibedlowsmasleatcitoont hdhe soil hori zon
below the infilwirlalt i ves slutr fiam et hdaltargest (most conserl

II- 5.3.2 VERTICAL SEPARATION FOR DISPERSAL SYSTEMS

Each vertical separation table provides standards for
permeability soils at the top of the table, working dow
To select the minimum vertical sdplanr®iildn (VS) options
1T Check the site capability tables for any requirements
T Work down the | eft hand column until a soil type or p
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T Select vertical separation options for that soil type
T Choose the design vertical separation and distributio
availabl e.
Table II- 14. For gravity distribution systems
MI NI MVEBRTI CAL SEPXH
SOIL TYPE EFFLUEN1(H'IL\:1INNATlVE SOl L
o Gravelly Sand or Coa
Loamy Coarse Sand, S
o OrKfs from 1,500 to 1 All typeso 150 c¢m
0O OrPerate 0.5 to | ess
Fine Sand, Loamy Fi nge 1 or 3 90 cm
Loam 2 120 cm
Silt Loam, Si |t Al | typé 120 cm
No tsie
T Gravity distribution systems m&yeasne Copfriclel S@so oa obfl iMoo
|l ayer; this may be considered as part of the required
T With gravity mdatstudeé ua ilni,nddiong | ayer to raise the inf
ground surface.
T Do not wuse sand media fill ,ubnelleosws ai tgriasviat b fdiilnsepsesrgsi ahl a y
thickness

Page6



Sewer age

System Stawearsll olRractice

Ma n

u¥ ol ulime

Table II- 15. For uniform distribution with demand dosing to native soil or native soil plus less than 30
cm sand fill
TYPE Ol EFFLUHJ MI NI MUM MI NI MUM
SOIL TYPE DOSI NG| TYPEHL|I N NATI MCONSTRUT
1 or 60 cm 6 m
o Gravelly Sand, CoaDemand d
Coarse Sand, Sand 2 6 @ m 8X m
o OrKfs from 1,500 t
o OrPerate from 0.5 ¢ 1 or 75 m 75 m
mi n/inch Low freq
demand d
2 9 m 9 m
Demand d| Al I t 60 cm 6 m
Ot her soil s ) p
ow req
Al | t 7@ m 7@ m
demand d
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 O EFFLUEMlll\TII\I'\A:TM MI NI MUM
DOSI NG| TYPREHL SOl L CONSTRUWT
o Very or Extremely |timed do| Al I t 6 @ m 8% m
Coarse Sand
0o OrKfgreater than 17| )
0 OrPera@ate faster theM' ccdosi nl Al t 45 c¢cm 75 ¢cm
1 or 45 ¢cm 60 cm
Ti med do
o Gravelly Sand, Coa 2 45 c¢cm 75 c¢m
Coarse Sand, Sand
o OrKfs from 1,500 tg 1 or 60 cm 75 c¢cm
o OrPerate from 0.5 fLow fregq
; ; Ti med do
mi n/ i nch 2 7 ®m 8 % m
Mi ccdosi nl Al t 45 ¢cm 5% m
Ti med do| Al Il t 45 cm 60 cm
. Low freqg
Ot her soil s ) Al | t 7@ m 7@ m
ti med do
Mi ccdosi n| Al |l t 45 cm 5% m
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Demand

do

1

25
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Ti med
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Ti med
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Not e:

col umnntdhe

depth
Table II- 18.

Confirm that

of

the ver

tical

separation,
mini mum deapnhdh médisandh i cakntehses , mi
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EFFLUENT
( HL R)

MI NI MUM
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CONSTRUQ(Q
V' S

o Very

o OrKf s
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Coar se

Extremely
Sand
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ate faster

or
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t h

Native s

Al l

60 cm

Fill mat

Al |
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Al |
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Al |
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60 ¢
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II- 5.3.3 VERTICALSEPARATION FORBC ZERO DISCHARGE LAGOONS ANCETABEDS
For a | agoon or ETA bed, plan the system to provide at

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

T 90 cm to a soil |l ayer of type or permeabiTlaibt-® .that s
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lI- 5.4 Horizontal separation

The horizont al separation is the minimum horizont al di s
boundary.

Depending on the type of system, the infiltrative surfa
T The wall of an infiltration trench

1 For Seepage Beds, sand mounds, and subsurface drip di
T For an Al berta At Grade system, the edge of the requi
f For a CTDS, the edge of the required basal area
1

For a | agoon, the edge of the maxi mum water | evel (th

- 5.4.1 MINIMUM HORIZONTAL SEPARATION
Select the horizontaTablep®QlTatbil-@0 1 dsing either
For horizont al separation to reduce riTabl-dflipalgiale or e
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Table II- 19. Minimum required horizontal separation distances

FROM DISP[FRONI WATER
MI NI MUM HORI ZONTAL DI { SYSTEM TSEQ;MEE;
METRBE METRBE
Wat er sourelelss and w
Sur f aocuer cse of drinking wat 30 15
Do me swaitcer sulpply well 30 30
Domestic wateighuppmpd egl 60 30
Domestic wateighuppimpti eng!]
unconfiné&d aquifer 90 30
Il rrigatoirompwell Il oop geot he 15 7.5
Deep monitoring well owedc 6 6
Shall ow mon4% toring well 3 0
Drinking water | ines and
Drinking water suction 1 30 15
Drinking water sPuction | 7 5 3
Drinking water I ine, wunde 3 3
Drinking water |linep® unde 1 1
Drinking water supply <cis 15 3
Wat er b ods uersfleaced k out
Permanent fresh water bod 30 10
I nt er nfirtetsehntwa’'t er body 15 10
Marine wd&ter body 15 7.5
Breakt point or Yownslope 7.5 0
Not es:
For drinking water well  l-I5.eleo#.hfehiSSRMa&Budl afnadr Segeddioal
Domestic watseirnslupgpe yexwedvated or dug wel |l s.
2For definitions of ohigh pumping rate wellé and ounconf

SThe horizont ald eseepp amoantiitoonr itnog awe Igle odrh etranad aledded sl @ ¢
with an annul ar seal that complies wWiGWRRHh e hGr owen d Vdao

not comply with the GWPR, follow horizontal separatio
“The horizont als hsaelphaona t oo h ngo wa |l | wihs cthad esd schral daowdeelr! t ha
constrwictthedan annul ar sealcGWPHiRat complies with the
5Sl eeved water |lines (suction or pressure) use continuol
all ow reduced HS, see Volume 111 for details.
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6. Fo¥ separation to a water body, measure the separatio
T the mean high tide for marine water
f the mean high water mark for fresh water

"See gl.osAsawayt erti ght cul vSeeret Sidsd5in oftora gwmaitdean cbeo doyn di t c h

Downsl ope drains include building perimeter drains. | f
water body, then use the relevantA scrpairmtiiso nn ati sd ocamsciec
a breakout point if there is an impermeable barrier b
I-6. .19

Adherence to the horizontal separation distdarcevatfear walf

sources ar e potabl e

For adjacent domestic water supply wells, particularly
be taken to place the dispersal area as far away as p
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Table 1I- 20. Minimum required horizontal separation for BC Zero discharge lagoons
FROMAGOON
MI NI MUM HORI ZONTAL DI S
MET BE

Wel | s
Sur f aocuer cse of drinking wat 30
Do me swaitcer sulpply well 30
Domestic wateighuppmp’d egl 60
Domestic wateighuppimpti eng!]
unconfiné&d aquifer 90
Il rrigatoirompwel Il oop geot he 15
Deep monitoring well oweS3lc 6
Shall ow mon4% toring well 3
Drinking water | ines and
Drinking water suction [ 30
Drinking water suction | 15
Drinking water | ines, wund 7.5
Drinking water I|lines® und 7.5
Drinking water supply <cis 30
Wat er b ods uersfleaced k out
Per manent fresh water bod 30
I nt er nfirtetsehntwa’'t er body 15
Marine wd&ter body 30
Breakt point or Yownslope 15
Ot her
Buil ding, dwelling 60
Buil ding, other than dwel 15
Property | ine 15

Not es TfarbdmRlllso apply to this table.
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lI- 5.5 Hydraulic Loading Rate (HLR)

The hydraulic |l oading rate is a measure of the vol ume
infiltra(iA¥& surface

In this Manual, the maximum all owabl e hydraulic | oading
infiltrative surface and treating the effluent within t
To select a hydraulic | oading rate for the soil under t
1.Select the soil structbaeedndncbheival élathéd-@2dadtlsgaogy
2.Select a soil HLR based on the soilTabelx22ulrle and t he
3.Select a soil HLR based on the sdialbl-@8rnrmmeabil ity or
4. Use the | ower of the two HLR values from steps 2 ani
a.Adjust the HLR according to th&.sli.t2e capability
b.I'f the HLRTambH22ITabb®m3 Isl 0 Not Al l owedd, the soil
unsuitable, regardless of the value obtained fro
5.Use the selected HLR to calculate the minimum all ow:
di spersal system, using the following formula.

Mi ni mum Area of I nfiltratm?ve= SuDF a(cle/ d adyl )®)6 nkleRl e(dL /(d
Evapotranspiration (ET), Evapotranspiration Absorption
HLRs in this sddot.i 6. $8e Sections
II-5.5.1  SOIL CHARACTERISTICFOR THEHLR TABLES

T The all owablto HiLIRe ap@illi esharacteristics of the horizol
placed, as well as the characteristics of the underly

T When using the tables below, selloctanietdei HLRObmskeel ow
infiltrative surface that has the most | imiting soi

T The HLR tables divide soils Tablod( e &lgd&i2teo gdrectueprsmi nSe e
which soil texture group a particular soil texture cl
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Table II- 21. Soil structure and consistence categories

MOl ST CONSI| LOOSE TO H FI RM* VERY FI RN
STRONGER
ORCEMENTAT NON CEMEN VERY WEAKWEAKLY CEM
EXTREMEL CEMENTED OR STRONG(
WEAKLY CEM
ORDRY CONSI § LOOSE TAd MODERATEL HARD OR
SLI GHTLY HARD* STRONGER
STRUCTURE
Single grai®s)ssoiulcs F P N A
St r onngo doerrgartaed e : Gr an F P N A
or Prismatic
Weak grade: Granul ar P VP NA
Weak graderBtbtatye an P VP NA
Loam or Loam
Weak graderRtbtatuye, a VP VP N A
Moderoart eSt r ong gtrradeet N A N A N A
Massi ve (lsetsraicltsur e VP VP NA
F=Favorabl e, P=Poor, VP=Very Poor, NA=Not all owed.

Notleff the catatobooypel 8 ldNdbt an ETA bed or amaByC bzeeirtdos eddi,s c
approproi athee site and cl i mat e

II- 5.5.2 HYDRAULICLOADING RATE TABLES

I f buil diqmuga lissstwtaygei ¢ a l of (eSedelndln a) 3sasbdagde Bhblwy Des
complies witthheéemisvss Mamhealf,ol |l owing tables to select the
rate.

e xhpee dbtueé d di n gq usaelwistgye ot typi cal of residenti al sewage,

I f

not comply with tthtei shyMarnwdli,c tllbeardicdhag nmatt.espplny t hese t at
I HIR et ablse &hdvt akbiEolwebde)d, an ETA bed or amaBC bze ruc edi,s
i

f
f apprnoprntihaet seite and cli mate

II- 5.5.2.1 Hydraulic Loading rates for Subsurface Drip Dispersal

For SubsurfaceeDeicp DhepeagadhuRmsoind b le @&2amlden b I- 2 3(lolr for
sand mounds, sand | i nedSetcrtditidtnhl)e.shtolternbcdcucse themtable v
multiplying by:

T A factor of 0.5 for Type 1 effluent
T A factor of 0.7 for Type 2 or 3 effluent

Alternately, use the HLR recommended by t htehegha maft &ctamrde
sojalnsd to the DDF standards of this Manual
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Table II- 22. Maximum allowable HLR based on soil type
STRUCTURE §

SOITEXTUBROUP gg?;gg;EN (:fg;y; (Iyg;yf (Ingyf
Very or Extremsly For P 45 65 150
Gravel bggndBaaar se F 40 65 130

P 35 6 5 120
Sand, Loamy Sand F 30 60 90

P 27 50 80
Fine sSalndamy FHaed F 27 50 80
L oam P 23 45 70

VP 17 40 50
Loa®ilt Loam, Silt F 23 40 70

P 15 30 50

VP 12 25 35
Clay Loam, Sandy C F 15 25 40
Loam P 12 15 20

VP N A N A N A
Sandy Cl ay, Silty F 12 15 20

P N A 15 15

VP N A N A N A
Notee Sdddt.ifom2 adjustments for coarse fragment content

considerations.

Table II- 23. Maximum allowable HLR based on permeability or percolation rate

KFS RANGE |[PERCOLATI G TYPE TYPE 2 TYPE

( MM/ DAY) RANGE (MIN (L/ DAY/ (L/ DAY/ (LI DAY/
>8000 <1.0 45 65 150
40058000 182 45 65 130
200@ 000 284 35 65 100
100@000 4067 . 5 30 60 90
5561, 000 7.8L5 27 50 80
300550 1930 23 40 70
158300 3®60 15 25 40
75150 6®120 12 15 20
< 75 > 120 N A
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II- 5.5.3 HYDRAULICLOADING RATES FOR SAND MOUNDS AND SAND LINED TRENCHES OR BEDS

Sand mounds, sand | ined hydcmaltleisc alnada dierdds omustedrs woand me
the distribution bed and one for the native soil, to si

II- 5.5.3.1.(a) Basal area (native soil area under the sand media)

T I f Type 1 or Type 2 effluent is applied to the sand m
all owabl e basaTalfls®dAahfablRBR3fatb@mmeélased on Type 2 effl ue
surface.

T I'f Type 3 effluent is appliedthsrelilkeetsahe madi amuimnfai I
basal (soiTla)b I-r22Rn@aboln23 | based on Type 3 effluent at th

lI- 5.5.3.1.(b) Sand media
Sel ect HLR for Tadn @ 43«d®a bal- 2f5rleim sand medi.a specification

Table II- 24. Maximum allowable sand Media Hydraulic Loading Rates

SAND MEDI A EFFLUENT TYPE
TYPE 1 TYPE 2* TYPE 3*
(L/ DAY/ M (L/ DAY/ M (L/ DAY/ M
Cl ean Coarse 30 50 90
Mound Sand 40 65 120
Sand filter* ¢ 50 90 150
Not es:

T *fusiThywpe 2 or 3 s anuds ertemisicangHL R

T *Ff using sand filterctosairsg sand, then use m
Table II- 25. Sand media specifications

SI EVE SI ZE PERCENT PASSI NG THE LI STED
CLEAN COf MOUND SA SAND FI ASTM C3
SAND COARSE § SPECI FI C

9.5 mm (3/8 0) 100 100 100 100
4. 75 (Neh. si eve) 95 to ] 95 to 1 95 to 95 to 1
2.36 mm (No. 8) 80 to ] 80 to 1 80 to 80 to 1
1.18 mm (No. 16) 50 to 50 to 45 to 50 to
600 Om (No. 30) 25 to 25 to 15 to 25 to
300 Om (No. 50) 10 to 10 to 3 to 1 10 to
150 Om (No. 100) < 7 < 4 2 < 10
75 Om (No. 200) < 3 < 1 < 1 not spe
Effective mparticl not spe > 0.25 > 0.3 not spe
Coefficient ofbjU not spe| not spe < 3 not spe

Note: * C33 sand specifi coantliyodho i mectl udseed @G 03X scpenpiafrii csaotni
mounds, sand | ined trenches or beds, orclaesam chdarnsdeg nsga n
mound sand specification.
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II- 5.6 Minimum system contour length and Linear Loading Rate

- 5.6.1 SYSTEM CONTOUR LENGTH

I n all cases, long narrowSgsspersahteyst emagaheipreéehert

II- 5.6.2 M INIMUM SYSTEM CONTOUR LENGTH

Select the misysmtmmr ¢ @migwhdigc h i s themegstueemdl|l ahghph the
of the | antdagblf®dBlviawiong anspiration, ETA beds and BC zer
system contour |l ength and LLR tabl-l6s &3t6anidBards i n this

Table II- 26. Minimum required contour length for dispersal system

SYSTEND SDYRE AND TSHEHIDIEPTH BE SYSTEM CONTI
THE | NFILTRATI 8 LENGTH

For a DOG /adfay amdl ®ais
Kfs > 150 Penwatay foast ¢ More f1B&m
mi n/ i nch

Useé.m mini muo
use LLR t

For a DDF 2moO0tOt daamainl wilt5h0 Knins/ Pay adsre ow

than 60 min/inch Use the LL

For afgm ade, bleldberta At Grade system, s a Use the LL

NotBhmeasur ement dfelowi It heeptnHihtthatsveabluefapplies to
araatthe receiThiergeanveinyg taheaarea extending to 7.5m down
surface. On a dispersal site with a slope of | ess than
from the infi3eae avolounmes ulriflacfeor gui dance on selection of

II- 5.6.3 SELECTING AND USING LINEAR LOADING RATELLR)

Thii nlemadi n(gLliRR)t a measure of the volume of eflfdmugthht (1 it

the overall syTsot esmeloenc tc aah tnoakadtRiuesmmnd cal cul at e tshyestrneimmi mu
contloaamrgt h, foll ow these steps:
1.Determine the soil structurT®ealhnal Ic®ealsea stt etnttee IlclaR elgag ¢
soil horizon(s) in which watS®ae wdllumd olw If rfoomr tdhuwei dar
selecting the appropriate soil horizon for use with
2.SeladttLR, based on the soil texturdabdh@d7ihe consi sten
3.Sel adtL R, based on the soil per mtalbli28Iitly or percol ati
4. Use the | ower of the two LLR values from steps 2 and
5.Use this maximum LLR to calculate the minimum system

Mi ni mum system contour | ength (m) = DDF (L/day) 6 LL

6.Adjust the effective I ength of the planned-bsyWstdem f o

|l é¢i theR table shows ONAO6 then select another dispersal
BC zero discharge | agoon may be used, i f appropriate.
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Table II- 27.

LLR based on soil type (L/day/m)

E SLOPE 0 TO SLOPE 5 TO SLOPE 10% TO SLOPE O 15

8 SOl L DEPTH H SOIL DEPTH H SOIL DEPTH H SOIL DEPTH H
sol ExTugEoul o |' NFILTRATI VECHI NFILTRATI VECHI NFI LTRATI VECHI NFI LTRATI VECH

|_

< |2 |45 |60 | 4 25 | 455 |60 | o 25 | 455 |60 | o 25 |45 |60 | 4

9

o 45| 60| 90[°°Y 45| 60| 90[°%% 45| 60| 90[°°° 45| 60| 90 |C°0
Very or Ext
Gravel by salF 0/ 150260 340 409 290 400 400 400 400 400 400 409 40Q 40Q 400 400
Gravel byaBd| F 85| 140 180 250 150 250 330 40d 260 400 400 400 360 400 400 400
Coarse Sand

P 50| 80| 110 1409 80| 140 180 259 140 240 310 400 200 330 400 400
Sand, Loamy| E 45| 60| 70| 90| 55| 85| 110 150 90| 140 180 2409 120 190 240 340

P 45| 55| 70| 70|l 50| 60| 75| 90| 60| 90| 110 149 80| 120 150 200
Fine sSalnaam| F 45| 55| 70| 70| 50| 60| 75| 75| 60| 75| 90| 10d 75| 90| 11Q 130
Sams@andy sL o

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
Loa®ilt Loal 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|l 17| 22| 26| 26| 19| 24| 28| 28] 21| 25| 30| 30| 25| 30| 35| 35
Clay Loam, F 30| 35| 40| 40| 35| 40| 45| 45| 35| 45| 50| 55| 45| 50| 60| 65
Loam, Silty

P 25| 30| 35| 35| 25| 35| 40| 40| 30| 35| 40| 40| 35| 45| 50| 50

VPl NA| NA| NA| NA| NA| NA| NA| NA| NA| NA| NA| NA]| NA| NA| NA| NA
Sandy Clay,| F 25| 30| 35| 35| 25| 35| 40| 40| 30| 35| 40| 40| 35| 45| 50| 50
Cl ay

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)

SLOPE 0 TO SLOPE 5 TO SLOPE 10% TO SLOPE O 15
PERCOLA] (CM) solL DEP| (CM) sOIL DEPl (CM) SOIL DEP[ (CM) SOIL DEP
KFS | NFI LTRATI VE | NFILTRATI VE | NFI LTRATI VE | NFILTRATI VE
( MM/ DAYRATE
(MENZTN 25 | 45 | 60 25 | 45 | 60 25 | 45 | 60 25 | 45 | 60
a5 | 60| 90|°%° 45| 60| 90|°%°° 45| 60| 90|°%° 45| 60| 90|°°°
>17, 0( <0.5 | 150 260 340 409 290 400 400 400 400 400 400 400 400 400 400 400
80010070q 0.&4l.0| 85| 140 180 250d 150 250 330 400 260 400 400 400 360 400 400 400
400800 182 50| 80| 110 140 80| 140 180 25 140 240 3109 40d 200 330 400 400
200000 284 45| 55| 70| 90| 55| 85| 110 150 90| 140 180 2409 120 190 240 340
100Q200 437.5 | 45| 55| 70| 70| 50| 60| 75| 90| 60| 90| 110 140| 80| 120 150 200
5581, 0 7.815 45| 55| 70| 70| 50| 60| 75| 75| 60| 75| 90|10 75| 90| 110 130
300550 1530 40| 45| 55| 55| 45| 50| 55| 60| 50| 55| 60| 65| 60| 65| 75| 80
158300 3M60 30| 35| 40| 40| 35| 40| 45| 45| 35| 45| 50| 55| 45| 50| 60| 65
75150 6®120 | 25| 30| 35| 35| 25| 35| 40| 40| 30| 35| 40| 40| 35| 45| 50| 50
< 75 > 120 N A
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II- 5.6.4 SLOPES WITH @NCAVE CONTOUR

Wh e
| en
or

n planning a dispersal system for | and with concave
gth as the bowstring | ength of the system or bed; th
bed.

II- 5.6.5 MINIMUM SYSTEM CONTOUR LENGTHFOR AT GRADE AND RAISED SYSTEMS

The
sur
con
Ens

For
tre

For
t he
sys
The
for

foll owing stanatgradepet i espyytedmdbadal | systems wher e |

face (or, for CTDS systems, t he FRai nthexsfe Aspymsitieomst, i o
tourf érengalhcul ati ng tihse elqgiunakla ntgot btahdeiori g d meed @y s pe ms al

ure 1 eagekhiss or emicreiemMdsmtcent our | engtlhibséanhdards of
a single bed or CTDS system jjolmi €TIDSt thlkeals wbeogtt hhenCT
atment wunit. For a trench or multiple bed system, th
cal cucloanttilorugr gtt the of t he system, there is no all owance
cont dwre wiatnlpilmeddaunder t@endsi dprammibe c@&hd .tmoearnd

tem contour | ength for I|inear | oading rate calcul ati

tot al outside |l ength of tthemdsspensalbur syenhgmhwi bkecaé
cover soil and side sl opes.

II- 5.6.6 M INIMUM CONTOUR LENGTH FOR BELOW GRADE SYSTEMS USING SAND MEDIA

For

App
i s,

sand | ined trenches or beds and for any system usin
|l ication (for CTDS), the contour | ength of the syste
there is nalalslpowandd en gf orff ledtféuent al ong the contou
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lI-6 SPECIFICATION AND INSTALLATION STANDARDS

Tables in this section have the following general for ma

Component or it

. Action or standard specification to
considered

lI- 6.1 Flow monitoring

Ensure all dosed systems ar e nperacswied endg uveintth fd orwe ltioa ik lhee
At mini mum, provide a method to calculate average daily

lI- 6.2 Access provisions for maintenance and monitoring

Specify and install systems to provide maintenance prov
need routineSmeaei YVoénmeceél |l for guidance on safety.

lI- 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 (0O 4ienwer|Mi ni mum grade of 1% (0 inch per f ogd

Grade (fo5 ®Bewwer ([Minimum grade of 2% (W inch per fog

Restriction to o No more than 5U every 3 m, or
bet ween c¢cl eanoujo Use fittings with a cumulative ch

Table II- 30. Cleanouts for gravity sewers

SI ZE OF DH MI NI MUM SI Z MAXI MUM SPACI
PI PE (I N CLEANOUT (I 1 CLEANOUTS ( MEH
3 and 4 3 15
> 4 4 20
Not es:
T Cleanouts to be in the direction of flow

f Bring cleanouts to grade or provide suitable access.

Seal al |l collection components and piping to prevent [
environment .

See Volume 111 for guidance on alternative collection s
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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

o lncrease the septic tank capacity
Grinder or maceo |l f only part of the sewage fl ow i
tank size by multiplying by a fac

o0 Ensure peak flow to the tank wild/l
Dose volume fro nor mal residenti aSeséliWalg &) E¥pd ainfey

surge flow to t equalization.

treatment syste o When sel ecti nsgy saf eternesautrmee ntthat t he
rated it capable of treating the
Provide alarms and pump control f ol

Allarms and pumpSectIi—I@).nh’md tank foll owingl-6t @8n#ards

Specify vents to receiving tanks an

Tank venting Tabl-24 Iplalg#s

I1- 6.3.2 SPECIFICATION AND INSTALLATION

See Volume 111 for specification and installation guide

Pa g ked 3



Sewer age

System Staweéas3dl oRractice Manual Vol uime |

II- 6.4 Tanks, septic tanks and effluent filters, treatment systems

For standar €GemlsiprEacct &1 me b ©

and

D(€EPPSBy at el .Sk mMson

Table 1I- 32. Septic tanks and effluent filters
Filter particles greated.tHRan pumpe
Ef fluent filter|{from a septic tank, provide a scr efq
0. %
Ef fluent filter|{Center the f id7t0e% oifn ttahkee weotr k6Ohg v o
clear zone) . measured from tank floor.
Provide a filter alarm on all syst g
Effluent filter|{tank. Specify an alarm that meet sl-It
6. 12
Effluent filter|Specify a filter that needs be cl eg
o For systems that pump effluent fr
o A filtered (screened) vault with
o0 A maximum pumping rate of 190 L/ m
. o0 A maxi mum drawdown of 10% of the
Pumped discharg
{ ank o An alarm reserve volume of at | ea
tank |lid base (without backup int
Al ternately, a second or third comg
a pump chamber, provided that compd
septic tank working vol ume.
Specify the foll owing:
olnlet and outlet baffles or tees.
. . o For tanks with 2 compartments, us
Tank specificat . . .
working volume in the first compa
o Tanks with no air space may be wus
space standard, provided the tank
Septic tank wor|Specify a tank with working vol ume
a DDF of wup to
Septic tank wor|Specify a tank with a working vol un
a DDF over 9100|/1.34), or as otherwisegradfeeses mbmald. H
Not®ehe effluent filter may be at the tank outl et i
pump or siphon. A secondary filter may also be wused
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Table II- 33. Tanks and tank access
Prmanufactured o Enstheaet al | tanks are structural!/l
o0 Check that t B6srmeetuur@sAand wat e
o Provide a riser for access to eac
baffl e, tee or effluent filter
Access risers o Provide primary opening(s) of at
when over a divider or if needed
o Extend each rgrsedesteald iwiitshhead c hi |
Access, effluen/Provide access via riser, with any
fl oat attachmen|fwithin 15 ¢cm of the top of the ri se
No tFotrr eat ment plants iam emcl osures whs g étcd dlytsha fdeu rainndg ptrhe
of the system.
Table II- 34. Tank installation
o Foll ow the tank manufacturerds st
buri al
Tank beddin an .
g o0 Ensure any bedding | ayer below th
the tank.
Tank inlet and Support pipes so they do not settl 4
Extend access risers to finished gr
Access . . . . .
i d; insul ate the riser in cold cli
o Test all tanks using water, to ve
Watertight test vol ume per day. Alternately wuse v
o Test the tank, penetrations and t
I nfiltration Seal all penetrations through the
For tanks installed with the tank Q4
Ri sk of tank fl|speci ffyl oaanttaiti on col |l ars or other w
drainage, or both.
o Vent al | tanks, either via the bu
o Use vent pipes with a minimum ins
the tank inlet pipe, 2orwhi ami eniemu m
. o For treatment plants, follow manu
Tank venting .
o0 Ensure venting does not create an
o Protect vents from ani mal or i nse
screens.
O Provide access to vent screens an
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lI- 6.5 Dispersal systems, general
II- 6.5.1 SIZING
Cal cul ate sizintIbfahd oSvélelSgipGbrest aog system specific cons
II- 6.5.2 SPECIFICATION AND INSTALLATION
II- 6.5.2.1 Aggregate and other materials
Table 1I- 35. Aggregate, separation and cover soil layer
Coarse aggregat|{o Aggregate that wil!/l not biodegrad
install: rubble is not an acceptable aggre
o Aggregate that will not shrink or
ol f wusing stone or glass aggregate
Measurement of Har diedhardvM@Hd&s) s
o0 Aggregate wilkohy | wsisght ama s(s7oBngi ¢ \nd
and wistihlotutor c¢cl ay coating (nor mal
Separation | ayelo Lightweiwdhvtemogeotextile
aggregate and c/o Untreated building paper
options o Graded aggregate and sand filter
Cover soil o0 For tornSdepasyestBRemeruseen bt eve soil
SandLoamy Pirne&ga®aryd Loam.
0 Foatgr ades ,besdkand mounds and sandel.
Loamy ,Sadamdmy Birn&ga®arydLoam
o Crown and grade the cover soil to
o Provide a soil depth of (1105 ctno t4d
settling)
ol f providihgep®oi |t g@anCddI0anc nCo aorrs e
Mound Sand to add depth prior to
o See Vol umeldd.15.S2.0lr.i (dde)pt h of cove
Bl inding | ayer 0 See the glos-dany, Section
0 Use sand tCha@&tanm&€otadrs eMoSuanndd Sand st
Tabl-2Y Iplalg&y
Permeabl e filldl 0 Use filals tpratmeiatnbree aper me,ahkeatdha
or between rais native soil
0 See Vol ume |[HBIl &.08ec¢thif @am mati on on
Not es:
T The table above applaitgesadfesrbaehdd esahdsmoberdsand sand | i
bed systems.
1 For aggregate sizing and dept hs; see individual secti
1T See Volume 111 for guidance on trench maxi mum cover d

Pa g ked 6



Sewerage System Staweéams3dil oRractice Manual Vol uime |
II- 6.5.2.2 Site, Soil and Ecosystem Considerations
Do not construdthesy st emms stvher conthaent the kogbBbaemagegbn
soil structurPoonotoasnhnstencke.a system on or in cohesiyv
pl astiBeflorme tc.onsgatshsoi bnmobabeairle swatf meei nfiltrative su
and al so at ®Bién fmm tbredtoiwe surface.
Duriamgl afntsdral | ati on, protect the soils in the dispersa
soil structur ePraonvdi dceo npshiysstiecnacle .barri ers that will protec
vehicle traffic.
II- 6.5.2.3 Gravelless infiltration systems
Table II- 36. Gravelless systems
The effective wWo For pipe systems, use the outside
calculating areo For geocomposite systems, use the
surface (AI'S) ijlo For infiltration chambers, use th
chamber .
Gener al specifilo Use systems with a | oad bear-dl®g c¢
olnstall the system following manu
consistent with this Manual
Void ratio or sfUse only systems with a void ratio,
area 35% of the bottom infiltrative aregd
Separation | ayeAvoid using a geotextile, or other
the manufacturer.
Backf il o Foll ow manufacturer recommendati o
0 Use soids tphertmdnsbrlee ,peorrme,ahkentahan
0 Use soil thafTfabb®y{lIlplalgEedwi t h
0 Se¥ol ume | IIH6l.SBc2fiotbaptdh of cover
Observation porflnstall one observation port on eac
recommendatri omstallati on
Blinding | ayer o Use a blinding | ayer for Loam and
o Use a blinding |l ayer where the so
o Specify a blinding TaplkeeyIipllg®£d com
Not e: Gravelless systems may be used in place of <coar s«
mounds and sand | ined trenches and beds.
II- 6.5.2.4 Observation ports
See Volume 111 for guidance on observation ports.
II- 6.5.2.5 Venting
Di spersal system chamber s, gravity doBdxesudrn odr @p phaoxge
be vented.
I f using vents, ensure vents extend at | east 30 cm abov
greater than 30 cm). Specify a vent opening that faces
Vents may be plugged icnl iwnanteerc oinndietxitornesme col d
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lI- 6.6 Trench infiltration systems
II- 6.6.1 DESCRIPTION
See Volume 111 f ori ndfeislcdryigpttéimen of tr ench
Il- 6.6.2 SIZING
T Size trench systems so tomdityothel hdirmgonhal sbhesadl laram
equal to the Area (&fl S)nf(iAHIrR)t iIDDE sur face
T Trench infiltrative bottom area needed = AI S
T Tot al | ength of trenches = AI'S 6 the trench width
II- 6.6.3 SPECIFICATION AND INSTALLATION
Table Il- 37.  Trench dispersal systems, general
Trench width 030 cm t¢1l120tom36 in.)
0 On sl opes greatsepectihfayn al 5t%, e nucshe . wi
Later al l ength,|Limit | at e(r50 of ttlop sls5 m
di stribution
Level and alignolnstal/l threevredlh@oi mgg i n the directdi
than 5 cri0i.®”%30 m
ol nstall along the contour of the
Trench spacing 0 Space trenches a minimum 1.8 m fr
horizontally) o0 On sl opes greater than 15%, space
o0 Provide at |l east 0.9m between adj
Trench base o Scarify the trench base.
o Scarify any smeared sidewall s.
o Do not over excavate and backfil/l
o Do not compact the soil
Blinding | ayer o0 Use a blinding | ayer if the soil
o Comply with sgadi-®5dpdatigledns of
Aggregate (if uo Use aggregate in th&b3simmeddria'nge o
o Comply with sgadil-fHdpdatigde¢ns of
Aggregate depth/ Il nstall aggregat(e deoplhdl dwatshe 1&i £
and at | Easamodsyecn he pipe.
Cover soil olnstall to at Il east 15 cm depth
o Comply with spleahH&5clalt i omesnolfi syst
0 Sekabl-25 Iplalgfe®f or cover depth
Observation por . .
ol nstall atnfliéastavptbwer vsatfi aoeports
o Use 100 mm (4") or | arger diamete
o Pl ace observalhs oompfordam tiDe di stri
the midpoint of the | ateral
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lI- 6.7 Seepage Bed systems

- 6.7.1 DESCRIPTION

Seepage Beds are similar to trench systems, but ar

- 6.7.2 SIZING

Foll ow trench system Islbz6ng standards, Section

II- 6.7.3 SPECIFICATION AND INSTALLATION

Table II- 38. Seepage Bed dispersal systems

Gener al o Limit the bed widt®(tld & tmgdxi mum
o Avoid sl opes steeper than 15%

Level olnsthaélbed |l evel O@OF.oxb scadd t o si d
O levelsloping in the direction of fI
(0..2%)

Bed spacing o Provide at least 2.0 m between ed
o For above grade beds, provide at
soi l

Di stribution | aMinimum distance from pipe(1I2 iomnut)r

edge of bed

Observation por|{Provide at | east 2 observation port
pipe, |l ot&tech L Oom the outermost | &

Cover soil olnstall to at |l east 15 cm depth
o Comply with spleach H&5clalalgdi ©rofSeepa
SekBabl-25 Iplalgedfor cover depth

Other specificafFol|low Trench systene. &tandards. S¢g

Pa g s 9

e

mor



Sewerage System Staweéams3dil oRractice Manual Vol uime |

II- 6.8 Shallow, at grade and raised systems

II-6.8.1 DESCRIPTION

Trenches or Seepage aBe ds srhaay | lmew idrespttahl Ibeed ow surface ( wi
ormt grade and may be i nsauanlilfeodr na bdoi vset rgirbaudtei oinf nuestihnogd .

I f the thickness of sand media fil!/ is 30 cm or more de

Standatdssobfection ddérmadtes édoeplt y-i60 a3nod O Al berta At Gr ade

(Sectli®.nNiwhi ch are specific techniques in which a system
II- 6.8.2 SIZING

1T Determine the minimum bed | ength based ohabri26ilmMmum sys
(palgkey

T When using LLR table valuedLt®Rl.L cWkeaet ¢éLRheal eaegt ioas

not the sand. Adjust the contour | ength for a conca

T Use the HLR 6ort hat $ awehdiscoheetvi ear ){ios sli zwernt he s yosHLeR). ( Al ¢

1 For at grade or raised systems the effective area of
the trench aggregate (i.e. there is no allowance for

I1- 6.8.3 SPECIFICATION AND INSTALLATION

Table II- 39. Shallow, at grade, raised trench and Seepage Bed systems

Cover soil Ref eTahlo® A Iplalgki Cover soil tplencende sk
pl aoedcl ean CoaorrsetShaeenrd fill materi a
Cover soil widtlExtendniammm of 60 c¢cm horizontally b
surface and at maxi mum 2h: lv sl ops¢

Infiltrati feorsuo LevelOlt @506 m5 in.)
above grade treo Not necessary for SDD

Fill medi a bel ofUseedni a meetingTalladmFla@ldesano fCo arrs e
surface Mound Sand.

Fiilnlst et wdemnaddqo Comply with sgadi-fKdpdatgitedmer of er me
toe blanket fillo See Vol umelifda.l§. 84 cgubdance on toe

Surface water dlo Prevemnotn rfuunom upsl ope (swale or ot
o Cover soil is to slope away from

Ot her specificalFoll ow Trench and bed skl6t 6&M86 .st.an d

II- 6.8.4 TOE BLANKETS

See Volumeldda.l&F8. 84 cygubdance on toe blankets

Pa g k50
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lI- 6.9 Gravity distribution

- 6.9.1 DESCRIPTION

I n gravity di sefrfilbwentoni ssydspteetnrsss b utleadtdeirpmillpsemoed t o di sch
directly into a chamber or other gravelless system.

I1- 6.9.2 SIZING

I1- 6.9.3 SPECIFICATION AND INSTALLATION

Table II- 40. Gravity system piping

Later al pipe si|lo Minimum ¢3 meminal diameter
terminati on o Capped at end, or with cleanout o

Use perforated |o Has perforations of 2mi mamiumurifA2 5
di ameter and mi M) mmamx REBmM®s(e5 ar a
bet ween perforations.

o Has two rows of perforations, fac
separation)

Or use pi peCStABaltdIBnelectrs CEGRSA 41

Later al pipe sl|lnstal!]l pipe |l evel, or with a posit
exceeding 5(&m2%n 30 m

Later al pipes fl|Use solid walled pipe installed wit

to dispersal tr

Gravelless syst|{Foll ow the manufacturerds recommend
installation.

Seepage Bed bel[{For a seepage bed below a Combined
there is no requirement for additio

Table II- 41. Trickling gravity systems

To splfil tswtehcei f y|o Di stribution Box with flow adjust
o Tipping Distribution Box, or
o Splitter tee(s)

Install ation of|jo I nsbiastri buti on Bloexveolr osnpla tctoemp ac
base.

0 Use Distribution Boxes that are w
o Provide access for maintenance us
finished grade.

Later al |l ength |Specify gravity distribution |0dt0es)a

Setup of flow sfWhen commi ssioning the system, adj U
division of fl ow.

Pagkb 1
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Table II- 42. Dosed Gravity systems

To splfil tsvtehcei f y|o Dose to a di sBbBobut ( ®@e bleasbt(-i@i( ¢dig

I-1%», or
0 Dose to a (Sspdda trteesrtTrailedet®)i ,d dsr i n
o0 Pressure manifold, or
o0 Dose to Sequential trenches

Reduction of fl|Provide a system to reduce t B8oekfl

dosing fl ows drop boxes, to prevent short circui

I nstall ation of|lProvide maintenance access to al/l f
orifices.

Later al l ength [Specify gravity distribution 10dt0oém &

except for pressure manifold system

Setup of flow sfWhen commi ssioning the system, adj u
division of the fl ow.

Dosing met hod Specify a pump or other device, wit
Sectlil®.nl 2

Dose frequency |specify at | eas,t boansee dd oosne DpeFr day

Dose vol ume Pl an for each dose to fill at | east
and distribution piping

Pipe As for trickling gravity systems

Pa g k5 2
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[I- 6.10.1 DESCRIPTION
I n pressure di etfrfilluetniton ssyldtseams buted in pressurized
II- 6.10.2 SIZING
Undertake and document full hydraulic calculations f
II- 6.10.3 SPECIFICATION AND INSTALLATION
Table II- 43. Pressure distribution systems
Variation in Or|Plan and adjust the system for a ma
net wor k, and a maxi mum of 10% al ong
Resi dual pressu/Plan and adjust f o) aofmirne snmudmu al0 pcrn
4.8 thm)( and | arger orifices. Pl an f
150 cm (6006) if wusing orifices smal
Dosing frequenc/Pl an and adjust to provide a dosing
with Slelgt 208
Di stribution unfMeet mini mum dtoandairi form di sltlg.i o.ult |
Infiltrative su[Specify a mawf(maAnf wff iOnfs5i6l tration s
Orifice size Use a minimum orifice diameter of 3
Orifice shields|Provide for orifice shieldgaemnagl lon
inside of infiolrt riantsiiodne cohtahnebre rgsr av e
orifice shields
Later al pi pes ol nstall | aterals | evel, or with a
exceeding 5 cm in 30
o For | aterals that drain back into
up, the | aterals may sl ope toward
o Provide access for testing and ma
with 45 degree el bows or sweeps.
Sl oping sites Specify layout to avoid drain down

Pa g kb 3
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lI- 6.11 Subsurface Drip Dispersal

II- 6.11.1 DESCRIPTION

Subsurface Drip Dispersal (SDD) systpmses 8 sariall d dnadd adned ier
tubilmgerals with drip emitters (dripline).

II- 6.11.2 SIZING

T Select HLR foll owing It5h.e5.s2t.alndar ds of Secti on

T Determine the minimum area of infiltratiévHl Rur face (A
T Determine tdei mliemgtum based on ©® 06 dinheflfienceti ve wi dth

9 Dripllemeth (m)oo. GAInS (
T Determine the mini mum number of emitdreirpdl@dmigea 6 déndn 0.
m)

T Adjust the Iline and emitterdos praostd nge twherkl Sppropriat

T Line spacmnihg me&yreased tbhtdessi ohah Di e i s used (i
the AI S).

Undertake and document full hydraul ic calculations fo
(pressurizing, dosi ng, f ISuesehiVhogl uanmed I1(lilf fuosre dg)u iddrealiinn ebsa c

II- 6.11.3 SPECIFICATION AND INSTALLATION

Table II- 44. Subsurface drip dispersal

Type 1 emitterslo For Type 1 effluent, increase the
mi ni mum number calcul at ed.
O Specify a maximum emitterU$Hthvw urrd

Rai sed systems |o For dispersal systems raised abov
mound standarldl®. 1HmorSe(c2) otnhe r ai s{
Sectlil®.n8

o Theéeéri pdbende6 does not need to be | ¢

Fill sand for r|For SDD to raised systems specify f
0 MeeTtabl-25 Iplalg&), or

o Meet manufacturer recommendations
I f using manufacturer recommended f
recommended HLR fsoere tiStBactb .isdannld

Dri pdndeemitter|Useéri mbperei Hesabhgd for wastewater
pur gloé ouand designed to prevent roo

Dri pilnsteal | ati o/l nsdrmi sl ifroe a finished cover thicknr
cover dri pl.i ne

Dr i prhii miemum pre|To meet manuf act Wruer ngp, dafidinoga Oind n 9
flush mani fold |syst,emsuring flushing.

Air valves in t|Specify and install according to md
system
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Table II- 45.  Subsurface drip dispersal, filtration, dosing and flushing
Fine filter 0 Use a maxi mumragemmema edi g t.he m
o For screen filters, use a ma(xl4muknH
peak fl ow.
o For disc filters, use a max(i5nu &k tPp
peak fl ow.
ol f a filter requires manual cl ean
enough to allow for at | east 12 m
Dosing o Speci fy ti med-dosiimg foal Imi-wirdg 2Se d
0 See Sdda.ifo@dr dosing systems.
0 See Vol ume l4891.12 fSeercIdom:i ng frequend
Di stribution un Meet minimum standards for ulrlbf2ar i

Fl ushing Provide for automatic intermittent
Dr i prhii miemum fl u|lo 0.15 m/sec (dr iSpWfiitnigtsi enci)t rfaobrin g |
vel ocity o0 0.6 m/sec (2 #Htipbeog for other
ols to be maintained for alls lines
System flush reo Ensure flush return wild/l not c aiufs
returned to. a septic tank
0 Foaodonti nuosuysstfdnmssht hat return the
tank or treatment pl antc,apiacontegase
accommodate the additional fl ow i
o Any flow adjustment is to be cont
(satantadtd valve is not suitable).

I nt er mi

nandlo nv a
systems, f

ttent fllJ]o Use a cont ami
o For Type 1

lesd st ant c
dtush DRt | eas

Not &91 |

ow manufacturer recommendat.i

Pagkb5
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lI- 6.12 Dosing systems

[I- 6.12.1 DESCRIPTION

Dosing systems provide doses of effluent to gravity ol
di spersal systems using pumps or other devices.

II- 6.12.2 SZING

For dosing of di stribution | ateral s, use a pump, Si ph
adequately pressurizes or doses the system.

II- 6.12.3 SPECIFICATION AND INSTALLATION

Specify tanks and acceSec tpH@onBitsadinodnasr dasc.cor di ng t o
Table II- 46. Pump chambers (tanks)
Pump di sconnect/o Install a pump disconnect fitting
remove the pump.
ol nstall a rope (>1 cm diameter),
Fl oat switch orfTo attach the float switch or | evel
independent support.
Access Install the fittings, rope, and br a
provider can reach them within 15 ¢
Pump and fl oat o Connect all wiring according to t
connections 0 Seal al | openings where cabl es en
0O Provamdeequat eofcamtyeehal e mavwi ng t he
and pump without disconnecting th
Al arm olnstall a system to trigger an al
speci fied height.
o Use and alarm that is visible (us
di stance of at |l east 30 metres.
o Connect the alarm to a different
Ti med dose systfo Spectihfey oveewearnitdeso t hat dosing doe
(lag) event override event is triggered with
o Specify as a timed dose event (no
Ti med dose systflnstall pwmpdrotsrianlgs so that the equ
equalization vo67% of the Daily Design Flow, for D
Al arm reserve For demand dosing and timed dosing,
above the high |l evel alarm, to be a
vol ume.
NotTehd aa m reserve vot luswer cnhaagr | guenmterl diadteme ntt hteanks, afr &€ sui t
vented. The o0alarm reserved6 is the holding volume of th
al arm Benldow t he paihret stwawlei wiool dhbabki uding sewer, or

Pa g k5 6
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Table II- 47. Siphons and floating outlet devices

Cycle counter Use aswlbadr other method, to count
help detect trickling failure).

Overflow and al|lf an overflow is specified to the

(above al ar m) be set at 25% of DDF. Otherwise, se
DDF.

Al ar m* 0 Speci fy tarni gaglearteptv ebly saenswirt oh f 1l o

o Alarm is to be audible (to 30 m)
o Alarm to be on prior to overflow

I nstall ati on Foll ow manufacturer recommendati ons

Not es:

T *For residences without a reliable power supply, the
using a gravity collection system, and provided that

prepared to respond appropriately.

T Thd aa m reserve voi luser cnhaayr |guemtend @l ahteme ntt htteanks, ar e suita
vented. The o0alarm reserved is the holding volume of
l evel al bBemowndhe pdaihret seatwawhki ewlool dthbkeabki udi ng sewer
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II- 6.13 At-grade beds

II- 6.13.1 DESCRIPTION

Anaigr adei Pean aggregate bed placed on prepared topsoil
pressur e.

il

II- 6.13.2 SIZING
Determine the minimum systemétoR)ouAdj easgthhéLErgygbh-=
be installed on a concave contour. Select a bed I engt
Determine minimum required area of infodHLR)ative surfa

=

=A =4 =4 =4

Calculate the minimum efféstl eet bddl| athhdet hb)eemg e dhp d ®t ( Al
keaphteed width 3 m or | ess

For a |l ow s|@®»% wolrofeé)at mbnt mum tot al bed width needed
For a sloping site, the minimum total bed width = eff
Cal culhever al l mini mum system width = bed width + 3m
Cal culheverall amnsittemuamcontobrdl ¢érgtgh h + 3 m

Pa g kb8



Sewerage System Staweéams3dil oRractice Manual Vol uime |

II- 6.13.3 SPECIFICATION AND INSTALLATION

Table II- 48. At-grade beds

Ef fective bed wWNot to emddé®d 3 .)
Bed spacing I nstall only one |l ong bed.
Di stribution 0 Pr essdurset r iomdtyi on
o Specify at | east (02ndeoifonrr.a)fli @tee palr.
Di stribution | ao Wi th one | ateral, | ocate at bed c
ol f there is more than one | ateral
o Lateral sp@z4 mgmn6)nuom
o Mini mum spad¢ilegir®boOn)dmteral to bed
Di stribution | ao Lateral or first (224 eirraim) pppeedea
site o Lateral sp@z4 mgmn6)nuaom
o Do not place | ateral pipes in the
Aggregat e o Pea gr&#&ve mmi3"0t stone), washed and
passing (Mm)s#20d meeting t He bd-1@&]
(palgkd
o Alternatively, use aggredabké&iplty
-4 6
Aggregate depth Provide at | east the following dept
015 ¢6&@ (at. )bed edges)
0 23 ¢t beml.gw the | ater al pi pes
05 ¢ amoye the | ateral pipes
Aggregate instaFollow installation procedure for s
aggregate into soil. I f blinding | 4
Cover soil ol nstall cover soil ,tosaildetpa hmeoeft
Tabl-&25 Iplalg#pf oarigr ades .bed
o0 Around the perimeter of the pea g
horizontally (&6t0 fliremm)tt e Oe ccgre of t
ol nstall and grade side sl opes acc
Observation porfo Minimum two along the dowdsbopm feo
the distribution pipe).
O For fl at sites, instal!l at opposi
Not¥®ehis techniqgue does not apply for gravelless systems
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II- 6.14.1 DESCRIPTION
An OAl berta At Gratlessyshemberssgsgeamvel aced onFHand und
hori zon, into which Type 2 or Typet8 eh&tuAhbeisadAst Gi
are restricted to cerTabIné(slidige$ and soil type, see
II- 6.14.2 SZING
T Determine the minimum systemétoR)ouAdjaesngthhéLErgyghh-=
be installed on a concave contour. Select a bed | engt
T Determine the minimum required area of infiltrative s
Al S = DD®B 35(LL/ddadyy)/
T Select a soil HLR for t he~Hngtoirgeand i)l stohdt hwmderolni. es
1T Determine minimum required basal area (effective nat.i
using this soidHHR)R, (AI'S = DDF
1T Calculate the di stanaeetdlsat odeentsdoogeea, mad epricaMi de t h
effective basal AI'S calculated in the step above.
T For slopes of 1% or | ess, consider cover materi al i
effective basal (native soil) AIS.
II- 6.14.3 SPECIFICATION AND INSTALLATION
Table IlI- 49.  Alberta At Grade systems
Effluent type Type 2 or type 3 only
Ma x i maulml o wHlbR et o 3 3/ dm? /
base of chamber
Infiltrative suThis system is only to be used -mther
hori(zoorn equi val ent | oos@romomgamnhioci ma
Chamber bed wid Not to efceed 3
Chamber | evel olnstall chambers with the | ong ax
any 3 m |l ong segment.
o Al so, instal!]l chambers | evel with
Bed spacing Install only one |l ong bed.
Di stribution o Distribute by pressure with enoug
infiltration area i n%(i6d)ef ptewre ocrhiafm
o Provide at | east one orifice per
Dosing Use timed do-sliosg ngr micTcadha-di3rpda Igted
Observation por|Provi dienftiwwot r abbeersati aoceports per
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Table II- 50.  Alberta At Grade systems, cover and installation
Cover materi al o Wood chips (not cedar)
0 A mixture of wood tbhamgy @Sanhld ap L
soi l
o Mawddp t% ¢cm cover soil over wood
Cover mhitmensilo|Cover thteostybéeimol !l owing mini mum di
0 3&cm minimum height above chamber,
o Amini mum of 60 cm measured horizo
chamber to the edge of the cover
o Cover the entire native soil i nfi
o Finish side sl opes 3at, lao rmaxyg tmvutorh s
erosion control matting.
Protection durijlo Do not di sfHuhbriife®tnhe chamber Ppridd
to or during installation
o Avoi d machine travel on the bed,
Traffic protect|Protect thecbhbeéediagdarea from heavy
Note: This technique is only toTadoel-a&dkKF with gravell ess
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[I- 6.15 Sand mounds and sand lined trenches and beds

II- 6.15.1 DESCRIPTION

This section -bppeédesystoemanwdhere effluent is dispersed
pressure distribution or subsurface drip dispersal with
Note Tymasalnd | i naendd bTeydpse 1 bottomalesse sgndddi saeesl!| ine

restricted t o;sceekrathd-ie0ddlgled types

II- 6.15.2 SIZING

1T Select the bed |l ength based on the mini mMam-26liqlui red s
(palgied

T I'f using the LLR table, thednhLtRhe UmsieniLmuRm vbad du else rf gotrh

not the sand. Adjust the | ength for concave ground ¢

T Calculate the minimum required area of inbBtheraande s
medi a HLR. Select the Islan8. wedia HLR foll owing

T Select a bed | ength that matches the site and exceeds

T Calculate the mini mumésedesyedlemedowiouh (ANt h

T Select the mini mum reQablk&Ediplalgh& dept h fr om

T Select the basal HLR for (-fbe 5n&8tive soil following Se

T Calculate the minimum required basal area (native soi
t he sand moundbasAdI|IS HL D)D.F

T Check that the effective basal area is |l arger than th

needed to meet reqguirements.

II- 6.15.2.1 Basal area
Calculate the effective basal (native soil area of infi

T For a sand mound on a sloping site:

T The effective basal area is the area directly below
from the dispersal bed.

f For a sand mound2®&nshopew eftopefat site or for sand

T The effective basal area is the area directly below
peri meter of the di:slpteopal bed within a 3h

T The base of the sand mound is considered part of the

sand exceeds 15 ¢cm, plus cover soil (total minimum de

1T Adj wekasal Al S i nt lpguad ;arctei aam etao covered by obstruction
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II- 6.15.3 SPECIFICATION AND INSTALLATION

Table II- 51. Sand Mounds and sand lined trenches or beds

Maxi mum di spersfo 3 m(10fbt. B sand mound or sand | i
o0 90 ¢®,m6 fiom. )a sand | ined trench

Bed | evel 0 Bed | eD1el25(0Om5 in.)
o Not necessary for subsurface drip

Spacing, mi ni muo For trenches, follow th@abteanphllgte
48

o For sand lined beds, f ol | olva btl-lge8 |sl
(palgk)

o For sand mounds, provide 2 m spac
soil

o Except provide 6 m spacing betwee
on Clay Loam and Clay textured so

Aggregate for Dblo Use drain rock or pea gravel
gravelless syst{o For drain rock, use a nomiamal mgra
used) t he st anTdaabrl-desy Ipld Igde &

o For pea gravel, use a 9Dizep, rwaghke
<1% by weight p@Zm)sngvema #2Ed@ding
standaTall-®X Iplalged

Aggregate depthllnstall aggregate to the following
di stribution sylo For pea gr aniell0 ¢pa aivnddde t he di str
and 2(8 ¢mtheopeping.

o For drain mdakb, ¢cpir dawmdde the distr
and H 2comwmeme piping.

Sand medi a Specify and suppalyl-BHipldighhpet i ng
Permeabl e fill o Test the sand to confirm aormianipneu
mound, tbee dd an faster thaafBemiaéthkbhng.

mant |l e olnstall the sand following the sa

o See Volume 111 for guidance on to
mounds.

Observation por|{Mininmuwmwo poi tnsnmianlilmuaim1Or om t he di st

aggregate bed i

sur face

Observation por|lo Mini mum 2%Ysolfocaetnegd h of bed from ¢

the soil i nfildt side of bed (or on oppohsalnfipneasywe €
bed and the toe of the mound.

o Pl ace observation ports at | east
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Table II- 52. Sand mounds and sand lined trenches or beds, cover

Separation and |Supply cover soil Tnaebd-teignmaleEds Ssdadygs
or Loamy Sand).

Cover depth ol nstall a miBi gmamiml) L&oxcenr over the
o Limit the thickness of ¢a8eintd a
o For any cover t(heé cikrmakehap 1Hhecmad

with sand media and top with cove

Cover sl ope ove|llnstall cover to (6 ofivailde fartonm etahset cl
to the outside edges.

Edge of sand mo/Provide at(LegdgtompQ@ hemedge of the ¢
finished surface of the sand mound.

Maxi mum side sl|Limit the side slopes to no steeper

Table II- 53. Bottomless sand filters

Edge of Iliner u Extend the |liner tor adesllermset tlhS5e cgnr
from the sand filter.

Liner o Seal the sand filter walls with a
0.76 mmZo(r0.30030mi | ), fabricated fr o
seams sealed or wel ded.

0 Seal al |l penetrations using a wat
o Extend the bottom of (6hiemtld ntelre an 4

Separation to t|{|Provide a minimum 3 m separhatuibesm rtag
barrier fabric.

Table II- 54.  Sand mounds and sand lined trenches and beds, dosing and distribution

Type of distriblo Use only pressure distribution or
o Foll ow pressure distri butliléo.nb@l6. $

Orifice spacing/Provide enough orifices for m&at6?I|feaafs
infiltration bed area.

Orifice or dripllnstallororeinfaitd eese s s(tl 23f0r rccmpo u b seindde o f

separation infiltration bed.

Type of dosing Use demand or timed dosing only if
or equal to thHabTeddlalgkRL ROtihner wi s-e
dosing.

Demand dosing Limited to:

o Type 1 HLR
o Soil s which
or midosong

ar dabée( fdlemjaisf ned dii m

Mi ccdosi ng

I f

frequency on

depth of

usi ndgo smincgr,o t hen Ifl50.12l..028 83 ec ttihen d
t he

sand.
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Table II- 55. Sand mounds and sand lined trenches and beds, installation
Moi sture conteno Check the soil moi st ur é-16c cbn t2e 2t f
damage o0 Do not use wheeled machinery on t
Clearing |l and (o Cut the vegetation close to the g
o0 Remove heavy sod.
0 Remove any deep organic litter | a
soil
o Do not remove | arge stumps or bou
Scarification o Scarify the soil surface over the
o Sarify to a miniamudn nmay chne dgeeprtthl,y
native soil
o Do not move machinery over the(8sci
of sand hasabhdekeppaaedci n({ 6nubnnl.odfw
tracks at all ti mes
o Used only tracked machi (0 B8BlORg@)wo urmd
pressure.
I nstalling sando Settle the sand.
mantl e or toe blo Do not compact the sand.
installati on 0 Keep sand and aggregate clean bef
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lI- 6.16 Combined Treatment and Dispersal Systems (CTDS)

Combined Treat ment and DispersalprSowitdeenst r(eCartbnsentarteo sT
standards using media or through other processes in the
soil . Thedcies cshyasrtgegemsef fl uent at -fhewrtbaatmént w@mobti)odt an
sand above. native soil

I n soameassand | ayer is used as. part of the treatment sy:

As with other systems,ta isaodeadasaeg evewhizeycedled hsiesgpairsatadlolnow
standards

Fo proprietary CThS snyasntuefnasc,t ufroelrlédosw gui del i nes when si zi
systS ere. Vol ume IH4lIf20rSeeutiidcamce on treat ment system selec

Wherettadatsnesnttem i s installed in an enclosure, ensure tl
I-16 . 4

Foll ow the standards of this Manual when smedhgl bBndl ape
nati vhsswitdth all dispersal systems, the dispersal compor

of this manual

II- 6.16.1 POINT OF APPLICATION

The oO0Point of Applicati onéensaneshteerhmh omedti 0 nt mg enfhfilcthe nth e
of $8R fdefimed tmedafogpe 2 or Type 3). This is the sam

carried out. Vertical separation is measured from this
This opointdé will typicabhhyg Wwel ABntgpevevatl gnbenat her sysehn
The AP will specify this point of application, and dr
application and the vertical separation.

For an example and diagram illustrating the Point of Ap

II- 6.16.2 BASAL AREA AND DISPERSAL SIZING

Select the basabb(2ainldabHRR Ipflalgedi based on the treat men:
3) to be clPai mAdplfaitc & thieo n .

Size the soil di sper sal systMamufadl I(lO®RigE g dbtalsee ds toann d ahred sl
treat ment specified at the point o fl-1%a.g6wml iscea teican .t hles emitn
reqguired cohooutrhé¢ edigs.mer sal system

I f the CTDS Point of Application is defined as the int
gravelless bed is insthd |efdf écetliowe thhaes aClT DaSr, e & h(ematti ve s
is the area directly below the CTDS.

I f a coarse aggregate or gravelless bed is installed b
sur faancde system cost det erenngteh as for Seepage Beds.

When stilgd ndgi sper sml

1T Select the soil HLR and calculate the minimum require
for Seepage Bledi. e8echiserd Seepgd& Beds (Section

1T Bed spacing is to meet Seepage Bed standards.
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1T Select the infiltration surfaas Wwiodt SeklptapwBegdgati §eds
Seepage Bedd6 . 8iemitti otnhe effective widththodr tlhhess.nfiltr

II- 6.16.2.1 Gravity distribution below CTDS

For a CTDS whi ccho ammsgeprl agaetde oonr dga aYyedp eggrhedt y di strib
the bed (beyond the base of the CTDS) does not require

I'n all other respects, followl-6h#h&8empagmuBeldedtandatdes
is 15 m as for Seepage Bed or trench gravity | aterals,
unit along the bed.

II- 6.16.3 CTDSCONSTRUCTED WITH SAND MEDIA FILLBELOW THEPOINT 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 whurcihf orrens uditsst riinbuti on at (tmeetPoignt hef sApmpld
Sectli-lbn2)ilt e CTDS is constructed TDOabls&a5iiplam@Pi aviftihl la (
mi ni mum 30 c¢m tbhelcokwPstiaimedp o Ifaiycgarh écan cul ate t he effective
soil AI'S) as for sandl-Bodulmd®, 1foll owing Section

This is the same as for applicati €@onbbdbueffbeoghh te thec
sand mounds, with no all owance for | ater al spread in th

I1- 6.16.3.1.(b) With less than 30 cm sand layer thickness or where distribution does not meet uniform
distribution standards

Ot her wi §ethe diostrhiebstainadn at theoResi mbtofme”Rppluin®&Dii dm t vy
the sand | ayer is |l ess than 30 c¢)m tthhenc kt hbee | ®fwf et chtei vRo i
determined following the same prosedubddeusBeothtfoaur d emaitd
is calcul etepdBRpals foa rSeeap aflpdls , with no allowance for | at
medi a.

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
| f t her eGTuD & hsy dirmul i c application rate at tmh e-d ®9i nyg of
standards ld5f. 2S@2x.83 be CTDS is constructed Taml|-2&rdpdagreedi a
I-BY with a mini mum 30belm wPbti bekAp p B h d & th uysekerl5 . 5t.03 sel ect
al |l owhlbRoe t heSeslaencdt. t he basdhbi(-2@&inld)a bH 2R Ipflarigerib as ed on
the effluent quality.at the Point of Application

This is the same as for application of Type 2 or 3 effl

I f the CTDSesdulets innota hydraulic applicati omircaltosi atg t he
standandsen select the sand HLR using theormbhmer piasbacaedlye
a TypefodorHLRe Bb-Bbnda.nf3dr osne Ibeacstalt h(es o iTla)b I-12L2aRn I&f ar bol-n@ Y Ipla g e

I-B®based on the effluent quality at the Point of Applic:
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[I- 6.16.3.2.(b) With less than 30 cm sand thickness
I f the sand fill is |l ess tipamc2@uocm, aselfoact aHlr Ril 4 eidtnads etes

II- 6.16.3.3 Up-flow CTDS

For a CTDS that disperses effluent to sand, or some o0t he
the effective basal area (effective inmataitvet hseoiFoiAltS)ofi s/
I f tHié owpCTDS relies on spread of effluent in additionse
of Application to achieve the required effective basal

di strijabsutfioorn CTDS on sandl-the @if@ rfliulnli ,f ogae dSesdtriidmuuti on s

II- 6.16.3.4 Sand media specification and installation
T If a CTDS is raised or placed on sand or other medi a,
and keep the CTDS | evel (similar to a Seepage Bed or

T I'f sand is placed bel ow t Hd eRmi rCto aarrfs e gSpatnddc &d n e nt, h a th e
compl i elsa bwi2tyHplalgky Al ternately, the sand is to be as ¢
by Panofessional

T Prepare the site and place the sand media according t
trenches or beds wher é-l6aplpsl.i3cabl e), see Section

II- 6.16.4 MONITORING

For a system that c¢claims Type 2 or Type 3 effluent qual.i
effluent samples at the Point of Application, for compl

lI- 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 soil péeymesgbialnahe Eaobild{& ( b b b-E & ETA beds have speci
separation condilt5i.03n.s3, see Section

II- 6.17.2 SIZING

T Where adaegeeatl cul ati ons show that the bed will not pond
parts of the year for more than 21 consecutive days,

( Sect-l6 9g.@
T For ETA beds, select the baddd. %5i0d |t H&E Rt abli@eg prabViede

T Where anaerobic conditions wil!/| occur in the ETA beq
factor of 0.3 (i.e.: Use a soil HLR that is 30% of 1
T I'n cases where t h-&.tdao2lneost opfr oSveicdte oan s oi | HLR, or wh
and consistendAho@t a,cowsidsied t he following options
beds:
T Use an ETA bed with a selected basal HLR of zero
T Use a |ined ET bed
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Il n all cases, mar k out and protect a reserve bed area,
area so that it does not add to flow downslope from the
II- 6.17.3  SPECIFICATION AND INSTALLATION
Table II- 56. ET and ETA beds
Reserve area See requirement above.
Liners for ET blo Provide a watertight membrane 1| in
(0.Z0w30 30 mil), fabricated from PV
o Use boots to seal any penetration
o0 Do not damage the membrane | iner.

Infiltrative su Prepare the infiltrative surface in
any smeared sidewall s.

Di stribution Gravity distribution (including tri

of bed and any type of effluent.

Wat er budget calo Ensure that effluent wildl not sat

o Document the water budget calcul a

Layout ET and ETA beds do not nmpgeasd etmo croeé tg

or LLR standards.

Sand medi a Select the sand to ensure effectiveg

Consider the need for oxygen transp

Protection Provide physical barriers to keep V

snow on the bed.

Observation por{Minimum of four, nominal 100 mm (4"

in each quarter -065 tmhmef beth, oatdr h0s

High | evel alar|{Set and alarm to trigger when the p
bed of finished grade, in the | owest pd
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lI- 6.18 BC Zero Discharge Lagoons

II- 6.18.1 DESCRIPTION

A BC zero discharge | agoon system consists of one or m
ber m. BC zero discharge |l agoons disperse effluent by in
surface.

These systems are restricted to cleahklaé np &shebidl adarygpebavei
speci fic vertical and horizontal separation conditions.
II- 6.18.2 SzING

For typical residential seweragdady87diabl-83 eeahklhees Illago
59Lagoons do not use cosysmhtimomalntkdLm diaz nige o fort he SPM.

T The tot al surface area is calculated from the top ins
T The I agoon depth is measured from the top of the berm
The volume is the water volume in the |l agoon, when the

of freeboard).
Ensure the | agoon berm has:
T Outside of berm slope of 3h:1v or flatter, seeded wit

T A height above original grade of rm@mwmidei mthmnt Op 9wind tam do f

II- 6.18.2.1 Alternate sizing
f Lagoons mapabedsomnedet emtnhnieon ovadlwomey eafr s average sewag

on the area in which they are installed and a with a
facilitate evaporation.
T For a | arger DDF, increase | agoon size accordingly. I
50% DDF, increase size (area and vol ume).
T Where | agoons are sized to hold |l ess than 2 years ave
installed celll for a second celll | arge enough to brin
Table II- 57. Rectangular Lagoon Cell Sizingfi Wetter Northern Interior BC
ESTI MA VOLUM DEPT BOTTOM TOP | NSI TOTAL SUH
BEDROODDF (L (CUBl‘(MEIRIS) I NSI| D§ (MERB) AREA
| MERB) (MERB) (SQUARE RBH
1-2 1000 415 3 14 x 26 x 1¢ 416
3 1300 508 3 16 x 28 x 171 476
4 160 0 661 3 20 x 32 x 14§ 576
5 1900 777 3 22 X 34 x 14 646
6 2200 972 3 24 x 36 x 21 756
Not es:
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T Side slope internal 2h: 1v
f Surface area: Volume ratio is 0.55 to 0.65.
Table II- 58. Rectangular Lagoon Cell Sizingfi Drier Northern Interior BC
seoroo| EST! M4 cugry PEPTH Pig g ToP NSt O 0
| MERB) (ME R B) (SQUARE RBE
162 1000 18 5 3 6 x 4 1% 13 195
3 1300 255 3 7 X 6 1& 15 240
4 160 O 305 3 8 x 7 1%x16 272
5 1900 389 3 18 1917 323
6 2200 445 3 128 2%x 17 357
Notes:
T Limit the berm internal side slope to no steeper than
sl opes, use a maximum slope of 1:1. The table above i
T Surface area: WdlLJdUme ratio is 0.38
1T Reserve an area | arge enough to install a second cell
Table II- 59. Circular Lagoon Cell Sizing Standardsfi Northern BC
VOL UME
acoroo| E3T1 MA " ey el PEPTH L et o1 amer TOTAL SUREA
(CUBI C (MERB) | (MERB)
ME R B)
162 1000 542 4 22 6 380
3 1300 619 4 23 7 415
4 160 O 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 1I- 60. BC zero discharge lagoons, general
Septic tank (opo Il f planning a system with a septi
at | east 2 times DDF.
o Specify an effluent filter
o0 Required for pumped discharge sys
Gravity discharlo Select the pipe to achieve a mini
tank to the | ago Use a pipe size of 50 mm to 100 m
di ameter pipe sfo Cleanouts are not required.
0 Ensure there is minimum 30 cm el e
pipe invert to the top of the ber
Gravity dischar/|Provide cl|l Eablb2qlplaige2
(without a sept/lnstall sewer pipes with a mini mum
4" pipe.
Pipe outlet (grflExtend the pipe a minimum of 2 m in
|l agoon bott om.
Pumped di schargo Dosing, sld¥dl.dedcrt isopneci fication of
o There is no specific dose size or
o Fit thmeaifnorwiet h a backfl ow prevent
val ve for mai nt enamacien (durnaiensss btahcek
tank after each dose).
o At the |l agoon berm, provimai a abh @y
berm overfl ow | evenlai nptreanvaiadpee ca d coen
Fencing I nstall a fence around the full per
Post warning signs
lI- 6.19 Site drainage
Table II- 61. Site drainage (interception or relief drains)
Barrier membranfo For a barrier membrane on an inte
EPDM membrane of mini mumZohi 88 nmis
o Seal the membrane at the seams
o0 To be installed to avoid damage t
o0 Extend the membrane under the dr a
Di scharge, i f s|Provide an observation port and cl g
Di scharge, if t{Provide aresrsbanbnani mal guard; an
mai ntenance.
Observation por{o Provide at | east one observation
mai ntenance acclo Provide at | east one drain cleano
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lI- 7 MAINTENANCE AND MONITORING STANDARDS

[I- 7.1 Maintenance and monitoring frequency

As maintenance is critical to theherihpmeoWwnactiuodeagp o <
the tSSRensure that the appropriate maintenance and moni
system. A ceanprhdaisn gzley ,t o tthhee hiompeomorwtneemrce of by gaud aundnarn nt k
supervoifsiam AP, fodhodvi Ingmaititma telheance pl an. Effective m
increasingly critical as system complexity increases.

Spectihfigni t i al schedul e of smait retme prbadlozet ¢é-Ha2si ld @ wd nmit rhiemu m
intervals for maintenance vVvisits and tLesctail n g ofveerr ntnheen tf ibi

(where they exist) may also stipulate maintenance inter
After that ti me, consult with the maintenance provider
frequendcywyekdor 5 to 10 years of operation. Then, file an
Aut hofrhig ymi ni mum | ong term maintenance frequency is 2 vy
systems and 5 years for all/l ot her systems.

Table II- 62. Minimum initial frequencies for maintenance and monitoring

SYSTEM CI(S\S(PECTI FECAL
TREATMEI\MAINTENAFLOW BOD AND COLIFORI\NOTES

TYPE PROVI DEH

Type 1 12 mont hH12 mont H

ET or ET6 mont hg6 mont hs During the

Type 2 6 mont hgé mont hg6 mont hs

Type 3 7 mont hg7 mont hg7 mont hg7 mont hs

h

1 month,1 month,1 month,1 mont h,
h

13 mont h{13 mont H13 mont H13 mont h

Fl ow monfiotro

Lagoon 12 mont h . .
di agnosi s o

I-7.1.2 M AINTENANCE PLAN

See Sddax.ifomt mai ntenance plan requirements.

I-7.1.3 TREATMENT SYSTEM MONITORING

For Type 2 and 3 systems, plan a safe method to colle
operation, collect and test samples according to the ma
Confirm that each sample complies with the effluent qu.
and with any additional standards established for that

lI- 7.2 Maintenance procedures

During mai ntenance, examine and test components of t
mai nt esearc&ol ume |11 for guaddnoe mai dbenmeoaétapioaedur e
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Volume lll  Guidelines

[lI-1 INTRODUCTION

This volume is intended to be used as a companion to Vo
to suppbhe standards asplwalnli ngstgluidei omesanfiomai ntenan:
This volume is not intended to be read without referenc

The main headings of this volume corr@spdonrnaortre s2pnalnml she¢ a

I n scmsens nor headings in thisaloakbunme3lmdyelsb énostt amav e
corresponding section in Volume |[|1).
This vol unmeome ngiammisi fi ed rationale statements; refer t

and for the performance base used to develop the standa

Not hing in this volume should be taken to overrule the

lll- 1.1 Departure from Volume Il guidelines

When departignug dferloimmetshei n wrhiitse vouwtumae rati onat @atefomal &dat
explain the foll owing:

T The reasons for departing from the SPM guidelines

T Which SPM guideline is being varied or departed from
T Why compliance with the guideline is deemed i mpractic
T Reference to another source of standard preactice or t

alternative approach
T Any other changes madetbocdmpegrabe fostahkeatdeparture

T How performance objectives have been considered.

llI- 2 GENERAL GUIDELINES

lll- 2.1 Existing systems and system repair

1n-2.1.1 EMERGENCY MEASURES

Notify the Health Aut hraryrteys eonft aa |h esailttuhath aoznasr d h(aftor e x
on the | and or discharging i ntTohias baoldyo wsf twhaet eHe aolrt ha Awat
guidance on measures to prevent or contain the hazard.

Emergency measures toouledl upatmnlthieddl:ityh r i sk

T Placing cover soil over a breakout area; or

T Building a temporary dispersal trench or bed to diver
I f i trastthootrleduce the risk from a malfunctioning syste.]
use pump and haul until the system can be repaired.

Inform the owner that the system shesufdaBeébiperamanenad g v
12 monthtes .Heal th Authority may issue an order to repai:-
circumstances.
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1n-2.1.2 REPAIROF AN EXISTING SYSTEM

lll- 2.1.2.1 Re-use of system components

I n some circumstances, as an alternative to replacing o
rassing some components or pousiogscompomhensystem. When

T Obtain original documentation (example permit or fil.@i
T Inspect and document the system. I ncluding the follow
T Assess the vertical separation below the dispersal
T Assess system components, to find if they are oper af
T Assess tanks for | eakage and treatment components f
T Assess the dispersal area for soil c¢clogging
T Consider the potenti al |l i feesepan of a component whi cl
For ol derulslysdyantsem fr epl acement, rather than @wm@s al re

intedemdtog.m the homeowner about alternatives for replace
A tank withleaspadihtaynw 1 0h%ts tsamaairfdised fby htitse Manual may be
for re use when upgrading the dispersal area, as |l ong a

lll- 2.1.2.2 Sewage Disposal Regulation and permits

When assessing sewerage systems constructed under per mi
copy of the SDR may be obtained from the Health Authori

Obt amcaubhoritonatipdmat eadhhe system from the owner s recor ds:s
aut horicaat ibenfound, then assess the system based on the
lllI- 2.1.3  SYSTEM UPGRADES

I f the system is being upgraded to serve a new o0or expanprn
original design) then thiandstahere spgradge sygtstamr shaiul
this Manual

- 2.1.4 NEW USEOF EXISTING SYSTEMS

As an option, ansestemi mgyskwecagei dered suitable for r
T The system is |l ess than 15 years ol d, and

1T The system is operating unidesuad aotdborthaet Sewapge Opese
ot he system has a filing and nldeetrt erheofSS®Rer tainfdi cati on

T The system met the standards of the day for the propo
T The system is functioning to current performance st an

I f the system doe®nnot bomeeic oanhpl| efecoewarauat i on. This shoul
and soil evaluation.
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I-2.1.5 PROPERLY FUNCTIONING DISPERSAL AREA

A properly functioning dispersal area provides:

T Infiltration and dispersal of effluent, without surfa
mi ni mum Horizont al Setback to breakout.

T Treatment of effluent in the soil (or sand media and
manual

For this reason,sywhietm,iasseesi agequate to consider only
satisfactorily oOdiBponsdingou®ossi ame R VRellRe.rde | V Secti on

As testing soil treat ment performance is difficult, V €
adequate soil treatment performance for installed dispe
When assessing a dispersal system, confirm that the ver

lll- 2.2 Special circumstances

In-2.2.1 SEASONAL USE

Seasonal use systems should be installed in compliance
Typer2 Tyspyest3®ms may not be suitable for some seasonal dw
these treat ment systems typically run on electricity,
sustained under seasonal usesyd®Whem apeai sganagnal tdwal me

to maintain the operation of the system during periods

lll- 2.2.1.1 Operation and Maintenance of Systems Serving Seasonal Dwellings

Seasonal dwel |l i ngs can pose unique <challenges for ope
mai ntenance plans should include operating instructions
intermittent or seasongl exsepl Esanwwheere bweetrobhlkowion or
T Lack of wuse can increase risk of freezing due to | ack
generated in the tank from reduced biological activit
T Freezing can cause backups, pump damage and other pro
use or fix thefrsyszsd mmangwetethempt itso thaw the frozen c¢omj
T The water supply may need to be shut off, and certain
1T Electrical service may need to be disconneicrteuWl atTirregat
pumps may need to be sphruap edrohmgny aamede dr esspteacritaeld st or age v
AnAP should inform the owner t hat the adjustments | i st
Therefore, the SSR resstroctewhbesewackimngt uesdeOwh &hiPd S U
manuals should include appropriate cautionary notes an
include proper procedures related to these issues.

I-2.2.2 ISOLATED AND RESTRICTED ACCESS AREAS
I f the property is difficult to @dcenses s(gfeonre medxearmpnige, a
f Minimize maintenance and increase the interval bet wee

T Increased septic tank size

Pa g ed31



Sewerage System Stawearsidl oRractice Manual Vol uline

T Use the simplest workable system

T Automati on, or remote system management for compl ex
T Increase system reliability, for exampl e:
T Redundant (duplex) pumps
1T Spare components on site
T Floating outl et device or siphon instead of a pump
T Installed reserve dispersal area
1T Beagy install considering the difficult access (for ¢
machine access is not practical).

I11- 2.2.3  OFF GRID SYSTEMS AND POWER OUTAGES

For a property that is off the power grid, consider th
operation. Al so, assess what wil/ happen if the power f
in an electmnietamagomered! mpae frequent replacement.

For sites with unreliable power, consi derpltdhimee poy £thé m a l
to reduce the risk caused by brown outs and voltage sur
and controls that are protected against voltage surges

I-2.2.4 MULTIPLEHOMES ON SAME PROPERTY

When a sewerage system serves two or more buildings on ¢
that the owner has established that the single or combi
byl aws as well as this Manual

Where two or more homes share a common sewerage system,
to deal with operation and maintenance of the system. I
strata. byl aws

Under the SSR, anfyamiulmbedweaolfl isngnggl®r dupl ex units situe
and connected to its own individual system, is covered
individual syst emst hoant tehaacth liontd, i vpirdowaldesdy st em has a dail
L/ day.

Mul tiple houses on a property served by a common domes
system under the Drinking Water Protection Act. Such a
This may impact the sewehriagec assyes, t etnih el oAcPatsihoonul di ncont act
gui dance.

For common sewerage systems or where more than one sew
advise the owner(s) to set aside reserve area(s) to all
lll- 2.2.5  USE OFADJACENTPROPERTY(OFFSITE DISCHARGE

I n some ssistewmeetriaognre system could be consThiustkpdplbibeadisac
suitable area for construction or repair on the primary

T There is approval by the adjacent | andowner ;

T The system must meet all conditions of the Sewerage S
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T The person installing the system has obtained | egal
covenants, or other 1| egal i nstruments.

I f easements and or covenants are to be wused, these

before installing the sewage system.
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llI- 3 PROCEDURE GUIDELINES

lll- 3.1 Sewage ource characterization and site use

Several of the steps in initial site evaluation and the
at characterizing the use ofl d8Ikfd rs iatne .e xSaemep | teh ec haepcpke ni dsit x

- 3.1.1 OWNER RESPONSIBILITIES

APs should inform the owner of their responsibilities
signed Owner 6s Declaration before the design is complet
the Letter of Certification is filed.

- 3.1.2 OWNER DECLARATION

Ensure the owt erimdcelcu daersatailoln i tems relevant to the prop:«
owner ship. See t hled8lafdpre naln xe x SmEglt é omheck! i st .

- 3.1.3 DAILY DESIGNFLOW

See Secdcblifoonr gui dance on sel ecNoitneg thhaaitl yi nDessoi ngen cFal soewss .|
may have byl aws establishing design flows for collectio

l-3.1.4 TYPE OF SOURCE OF SEWAGE

The source of the sewage (example residential, commer
understand the sewage flow rates and the characteristic
with unusual or problematic characteristics.

Unusual or problematic sewage fl ows may include:

T High osgaenhgth, greasy wastewater from restaurants an
T Wastewater containing high | evels of pharmaceuti cal d
T Wastewater with unusual amounts of <c¢leaning atgeents an

mi croor gaansgms

f Sources not covered under the SSR.

- 3.1.5 PATTERN OF USE

Standards in Volume 1|1 are based on typical residenti al
thenstheng, sprdidpermat iomn of the system should conside
characteristics.
Examples of unusual patterns of water use include the f
f Occasional or rate water use (example: small warehous
f Wide variations in water use throughout the day (high
T Wide variations in water use during the week (exampl e
these systems wusually benefit from flow equalization.
T Seasonal buil dings (such as summer or winter residenc
there is a high risk of freezing due to sudden high wu
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T Buildings commonly used for special events, such as m

[ll- 3.2 Administrative and regulatory requirements

- 3.2.1 OTHER REGULATIONS AND POLICIES WHICH MAY AFFECT SEWERAGE SYSTEMS

Wheml anmainngnsite system under the SSR, the AP may need t
regul ations and policies:

T Public Health Act
T Public H-eHelatlht hAcHtazar d Regul ati on

T Drinking Water ®hotbhctbwersdctall wat-éamsygtedmel di hgs {
systems excluded through the regulation). I't outlines
ensuring that the water supplied to their users is po

T Ground Water Protection Regulation, wipirolfdonwer rse atlh e
and closing of water well s, including domestic water

T Environment al Mwhni acghe mmeengtu | Aactte,s certain di scharges to t
exception of discharges regul ated under the Sewerage

f Municipal Wastewater Regulation ( MWR). Muni ci pal wast
flows of more than 22,700 L/day wil!/ be registered un
di scharges to water bodies aerdatrlhé essuné oé&f1 owecladiemed

1T Waste Discharge Regul ation and applicable codes of pr
di scharges including disposal of solid wastes from se

T Agricultural Waste Control Regul ati on.

T The I ndustri al Camps Regul ati on, this regulation gove

1T Federal jurisdiction.FiOmnssti tNa tsliyasmdeonszmamedre dey att he Fi r ¢
Nations Health Authority (FNHA). ROWP must follow the

and f il eEnwiitrho nHieeenlttal Of f i cer at Stehhet tlpo o/ alwwhwWN H A hoaf. fciac/ e

1T Riparian AréarRagelast nemr streams or water bodies:

T I'f the sewerage discharge site is within a specifiect¢
Ri parian Area Regul ation may apply to activities in
retain a Qualified Environmedt akt aReobessitbhealki pardat
areas, | ocal government may al so have requirements;
guidelines or development permit areas.

T Local Se+SvuibcdeisviAsciton Regul ations and related best prac
1 Health Authority policies regarding subdivision of 1|a
T Local byl aws and zoning, including devel opment per mit

t hepeci f,i csaittiionng, construction and maintenance of syst

T Zoning, | and use bylaws and devel opment permit area:

Pa g k471
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1T Restr iowteinmeentces, rightzetefedwaywy,adsnand easements: These

siting or use of sewerage systems. The Authorized Per

system complies with any r essttr itchtei olnasn dt htaitt laer:e r egi st

T Check that regulations; covenants and easements wil |
system.

T Somevenants and easements may be checked via BC Onl

documents. | f unsure, obtain advice from a | awyer oI

[I1- 3.3 Site and soil evaluation
- 3.3.1 SITE EVALUATION

lll- 3.3.1.1 Identify potential boundaries for horizontal separation from system components

A horizontal separation boundary is a point or |l ocation
tanks is defined by the standards. For exampl e, a drink

The standards provi ddoodtng mauamd sshhadawadeivathmiea tdloln t he boun
that might be within these minimum distances.

Check horizontal separatiandbouedghbesi og pheppropesty
I f a drain is identified as a potenti al breakout, then

body) should be determined.

Il- 3.3.1.2 Site characteristics

Assess and describe site characteristics and configurat
and drainage.

Il1- 3.3.1.3 Climate and environment

Consider potenti al environment al constraints that may

foll owing:

T High rainfall, which may mean reducing the selected s

f Low rainfal!l and high evapotranspiration, which may p
BC Zero Discharge | agoon system, but and al so may c¢re

T Extremed, which could freeze system components;

T Fl ood plains and riparian areas; consider the risk of

affects siting of the system; and

T Lakes or ot hetrh ambayt ebre bsoedisevsdcgoand atmd nat i on.

- 3.3.2 SOIL EVALUATION

The soil conditions shoul dabdetaveshggatedsi nThbherdtespe
at least 7.5 m downslope of the potenti al di spersal are
depend on the variability of the soils in these areas.
However, take care to avoid excavating so many pits tha
site and soil s.
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When determining soil texture, consideration may be gi\
sampli @ a | aboratory to confli trmxftiueled deeetcar mitneds.
When assessing soil conditions, determine whether boun:

(see Slelélt BoA.Bo.u(ncd)ary conditions)).

lll- 3.3.2.1 Test pits (observation holes)
Excavate a minimum of two test pits (observation hol es)

T I'n some cases, two pits will not be enough to describ

T I'f platy structure is found, site investigation shoi

the di spersal area andnt wo diem tlhe moeeeiacicng adareéyg de
and uniformity of.the platy soil l ayer (s)

T I'f soils are variable or the area is | arge, excavat
T Test pits should minimize the impact on dispersal and
T Auger holes can be used to investigate soil condition

the number of test pits. A minimum of two observation

auger test results

T The test pit should be dug to a depth that provides t

the sewage system. In all cases irtestk pirt oddpeptrh |l myyerbae

cannot readillyf bffeaexiclalvat edonsi deringetxtavmdredness of

T A minimum of 1.2m depth in total

T A minimum of 0.9 m below the proposed infiltrative

T A minimum of 1.5 m below the prdgotaseadairdkci speaiifyea:
vertical separation. This would apply, for exampl e,
(the standards specify a vertical separation of 150

T A minimum of 3 m overaldl depth and a minimum of 1. 2]
proposed BC zero discharge | agoon. I f sand |l enses o]

investigation to greater depth.
T A minimum of 1.2 m below the base of a proposed ETA

I n some cases, nearby water wel/l |l ogs, where avail abl e,
and soil conditions bel ow t he.Whdptrh wfed d s il lolgys aag see sascectke slx
BC Water Resbutrpebl/ iWWwasn¥yY.gov.bc.ca/wsd/data_searches/

llI- 3.3.2.1.(a) Safety and test pits

Wor kSafeBC regulations require that, when a -whorked en:
excavation walls are to be no steeper than the angle o
summary only; refer tomaWomhSamheBQchwipf bhwwiadfsowyksafebec

Consi dmeirsk of people or animals falling into test pits |
profile is |l ogged.

lll- 3.3.2.2 Soils profile
I nclude in the |l og of the soils profile:

T A description ,ofi nchleudiond ,tphseb fanbikels rteeow h sdir gftreensciest anc e
to defor mati)on coorlaoturptbherdepth of the proposed infiltr
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T A description of key measuard dlepyihmg s, nazhd dti emtgaimod ¢ p 1
and,

T The depthectrildil vev Ireywenmr i@t hwaet erorti &zlde(ps@lotded seasona
hi gh wat(eSSHWTaibnlcekeuddegeperachea high water table

T On s omet hsei tpelsa nmmoenri srmoaayn dpi pes or test pits during wet
(typically OctobecotbtatgheBapns or dygirmnngr d@mowt one |
confi rStiWTe & Sek43i.8n 2. 2. ( a)

T For systems with Daily DesiaomarFd otwe roifz dteisesn tdfant Bg 1
cm bel scwetchvdSi ddr t he proposedxecsgptewmhesebatbletctbetact

needdteper investigation.

T The limiting | ayer will be interpreted from the soils
|l ayer, water table, SHWT or extremely per méable Imhter
(palgkejf or specific soil conditions considered to be a

A blank form that can be used in recordingl48he3.sloi | pro

lll- 3.3.2.2.(a) Estimation of Seasonal High Water Table (SHWT) and observation of water table

The SHWT is the upper I imit of the soil water table whi ¢
days, dpuerriinagdb raagale ci p.i t at i on

i) Estimation
The SHWT may be estimated using secondary methods of so

f Ildentification of thé&2&halyl oweésmeo ot ( MueEomd @hfraorrt )| e s s
iron depl etlioxcradr,exterdptl sibg o®oi bor ch®©d mlaor med through re
and oxidation processes

T Redoxi morphic features (soil mottling)
T Root penetration.
i) Monitoring

The SHEWN be det erorhisread atrieomomdt er s (shall ow water tabl e
which are monitored over the period of 6 to 12 months.

For measuring the depth b0f meheawat mmpl eabbseservation stanqt
a length oZPVMOOsemner 4pi pe (peaf stoeastte dp)i tv eprrtiiocraltioy bianc k f i

Nor mal pr efcoirpiatnayt i3o00n slagyompeird®ded topbect pbeéaBDi daaybetowead
the!"2bd!7&6&rcentile range for the nearest weather statior

n order to assestsalilhe mersiutl drsi ttof dwaavdeelo@p i @ nhy dr ogr aph

|

l evel fluctuation and to remove f rtohn® Oc odnasyi dreu rmrii oq tt
precipitation is outside the onormal é range.

I n somei mcalswedi,nggehetoe sheeSHWT is at a maxi mumefdetra mige s n
consider seasonal precipitation. I n this case the seaso
onormal 6 if total precipndafé&ronertailll s. bet ween the 25

lll- 3.3.2.3 Describing soils
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The more detailed and complete the soil description the

soi l in sufficient detail to pnian nant nidragtdes!l Ir etf Hecse weri

T Soil pr ofmploetant for identifying usable soil depth an
mini mum depth from surface to each distinct | ayer (or

T Textsurceritical for permeability, sohoulteéxhearcdegcmoiulpesd ey
Tabl-4d(bél ow)

f Structuwrra tical for permeability, caheglodilkd add-Romhilh ad
(bel ow)

T Consi s;{epoeatroyrcement edcrciltaiscsa)l, f or permeability, shoul
of ¢thkeegori eFadbhe@wbel ow)

T Coarse fragmenitmgpomttamt for permeability and soil tre:
with more than 35% coarse fragments and any soil | aye

f Root quanat iutsyef ul indicator of permeability and change

T Rooting; daptshef ul indicator for estimating the SHWT, I
depth

f Moisture o;r ismpqratgent for estimating the SHWT and for
should identify whether a |l ayer is dry, moi st or wet

T Restrict,i viemploarytearnt f or wvertical separation and water
characterist.iSegabfeé(lmdiskylaanyBerc tlii®.nF.03¥ specific soil co
considered to be a restrictive | ayer

T Limitingnploayteamt f or v eersttiachaHie sshbeppatrlatb tosnedi enl apeerpr e
of the soiTalplk®(fddlgde)f Seespeci fic soil conditions cons

T Colouma wuseful indicator of oxygen status ofcbheusoil
in simplified t+£3.mM9 2(.sbee Secti on

T Gleying and mottling; important indicators for esti|
depth to top and bott onNootfe atnhyatmoa tsloeidl sloaylerl abyeelrow
typically gl eyed.

Bearing in mind these mini mbhmuddi tber ieav,al s@itledc marda dteercir
with the foll omsiDihgtrhmedogni zed

T P. J. Schoeneberger, Dand. SWyls o ki pe\ . et@acfr fiB,d n Fniagenl,adn dB
SSmpling soils, Version 3.0. National Soil Survey Cent
Department of Agriculture, 2012.

T Avail ahbtltep :a/t/:www. nrcs.usda.gov/wps/portal/nrcs/ det ai
Optionally, soil characteristics may be evaluated and d
f Canadian System of Soil Classification, 3rd Edition;

T C. E. F. Service and J. H. Day,-M@anfadDe sSoiilbi hgf Groma tsi
Field. Research Branch, Agriculture Canada, 1982.
Avail ahbtltep:a/t/:si s. agr.gc.calcansSosmhpbbhdexathomls/ manual s

The USDA soi l description terms are used in this manua
consistence (ruptumcect reesCasnalnE.e) cl asses,
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etdhldulwh ss auys ewhi amd(

i ptions than the mirt

descript, oinnolfudihreg,
oo dodteelrdpiipatiioxn adcfe

llI- 3.3.2.3.(a) Soil texture groups and soil structure and consistence categories

i) Inthis Manual, HLR and LLR tables group soils with the same loading rate together, these groups are
termed O0soi |l tTabletlluZirdicates whichpgsoap.the USDA soil texture classes and sub
classes fall into. Texture groups

Table IlI- 1. Soil texture groups and texture classes

SOl EXTUREOUPHLR AND LLR TA TEXTURE CLASS OR SUH
Gr avel
Gr avel and Very or Extrem{Very or Extremely Gravell
Very or Extremely Gravell
Gravelly Coarse Sand
Gravelly Sand
Gravel syaBdn@€oarse Sand Coarse Sand
Loamy Coarse Sand
Sand
Sand, Loamy Sand Loamy Sand
Coarse Sandy Loam
Fine Sand
Very Fine Sand
. Loamy Fine Sand
Fine sSalndamy &Haedpasbdam Loamy Very Fine Sand
Sandy Loam
Fine Sandy Loam
Very Fine Sandy Loam
Loa®ilt Loam, Silt Lpam
Silt Loam
Silt
Sandy Clay Loam
Clay Loam, Sandy Clay LoalClay Loam
Silty Clay Loam
Sandy CIl ay
Sandy Clay, Silty Clay, CISilty Cl ay
Cl ay

Notlen t hiwertyabHiene Sandy Loam is groupbds wi n gWwedlrova inthignned

versus Fine Sandy Loam i.soMlevdri,cutlhi 9ys dialndt dretxdrue i ssgb

| ower perimeawhildht ycase the saevliédtiiehyeadeéed mnaabinlgi ryatiefs t |

mi stakenly placed in the Fine Sand group.

i) Structure and consistence categories

Pa g k4lI2



Sewerage System Stawearsidl oRractice Manual Vol uline

Soi l structure and consistence categories have been est
and to guide systemtbel esctkeonhpabetiatggoabbkessareTdefine
standards which is repedtadbd-heénd for convenience in
Table 1lI- 2. Soil structure and consistence categories
MOI ST CONSI| LOOSE TO H FI RM VERY FI RNM
STRONGER
ORCEMENTAT NON CEMEN VERY WEAKWEAKLY CEM
EXTREMEL CEMENTED OR STRONG
WEAKLY CEM
ORDRY CONSI JLOOSE TO S MODERATEL HARD OR
HARD HARD STRONGER
STRUCTURE
Single graideséc3tsoct F P N A
St r onngo doerrgartaed e: Gr an F P NA
or Prismatic
Weak grade: Granul ar P VP N A
Weak graderPRtbtatuye an P VP N A
Loam or Loam
Weak graderBtatutye, a VP VP NA
Moderart eStr ong gtrradceet NA NA NA
Massi ve {lsetsrsicltsur e VP VP NA
F=Favorabl e, P=Poor, VP=Very Poor, NA=Not all owed.
Note that this table does not imply any direct correlat

with Firm rupture resistance when moist may not necessa
dry.

Struelteusrse soil s are divided to two categori es:
T Single Grain, soils with -cohseteunttuealb.uBbiand which ar
f Massive, soils with no structur al units where the mat

llI- 3.3.2.3.(b) Soil consistence (rupture resistance)
i) Reassessment of dry consistence

The effect of soil consistence on suitability for eff]l
consi stence.

I f a soil horizon has a dry rupture resistance of Moder
usable (for example, due to favorable permeability test
consistence assessed.

Care is necessary when moistening soil, particularly wh

Field and LaboManuwaly, Meg.ho3dls, for a recommended met hod:

f R. Burt, Soil survey field and | aboratory methods man
Conservation Service, US Department of Agriculture, 2
Avail atbtltep:a/t/:www. nrcs.usda.gov/lInternet/FSE_DOCUMENTS/

i) Cementation
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Cementation i s.fnlocte me nftsa@dipbent téestt, a speci men similar in ¢
moi st consistence is taken from the horizon.

To test for cementat-dohnhedtaerdspkhenmsnbimser @éd in water
sample slakes (falls apar-tgmeheaditlfisitcodeedenetd sbabke

is then tested (when wet) and the consistence category
USDA field manual

Ill- 3.3.2.3.(c) Prismatic and columnar structure

Prismatic and columnar structures, and particularly col
clay soil sldBls8p2SRBcits$mati ¢ structure in humid region soi
soils. Columnar structure is often associated with high
For these reasons, although prismatic structure is show
as usable, prismatic or columnar structure types shoul d
I n many cases these soils will have a consistency that

lll- 3.3.2.4 Expanding clay soils
The tendeneyi cthf saoidl aywy ghrdianlk dand gvwel It yipe of cl ay min

closely related to the total clay content of the soil;

sweTHi.s can bestarnucitsusrliessofagnadn result in very | ow permeahb
I n general, soi l horizons that are Very Firm, Very St |
expansive cl ayiaanathl ear €onoeffluent dispersal. For descri

Book Desrcri biSmmgplainmg msef ésenc ¢4d3l.idh. 2Sexxt i on
In terms of risk for dispersal atrheraesej nt btatemitddindeans d 5t of
I

in these soi S being considered a restrictive | ayer:

T These soils typically have Very Firm or Hard (or stro
based on soil structure and consistence category.

T For thesiec hclesaoyinéabi pity or percolation testing wild/| us
l ong asfohéowsst he proper priosc ecdounrtei,n uaendd fpoarr tliocnugl aernl oyt
t he Bhiid .wi | | result in the HLR table identifying the
percolation rate.

T These soils may shohw gaatper cthelll s e@SHWR) above the cl a)

As foal-mangdit ,i s i mport amre dak atdheeg usactiell ypr i o,r anod pteor caolllao

adequate time to est adbulriipsrehg me ssrheatbd re treadtei mg. f al |

I f expanding clay soil i s suspiefciteedd voenr Gtoleen f soid i e rhtet mdé 1

Extensibittedgty grCdbdéEdur e all ows initial assessment of ri
Mi x a soil/water solution t o tshaet uproatmac whuetirlel tthe fcdrame
owor mo -ohapedl lump. Form a rod and measure its |l ength.
for about an hour shoméas bree.enlofugthhe Itdreagpt reof the ro
305%, t hermmeabilly pmough expanding clay to affect soil dr

This simplified test does not accurately measure the ex

use two or more f aCQ@LE st edtn,cl uidgumigd t hiemi t and soil cal

| aboratory can unTdheeaste klea lt chreasteo rtye sttess.t s pr o vs adiel wubsubtf u | [
sel dom be necess @il wnasimagd q wierweed afgeer sy st ems.
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capability and expanding clay s

However, for stihmeplpalirtpe sey otfem design a si mplfiofliTedwlideegs cr i
I 43l
T First identify Iltighe, rmédr emacienok dahkmn 1)
T I dent imfayicnd lIh@eo !l umn 2)
T I'f necedsisamy aparopr {abkbuthasd8jiptor
T The resulting description wil!/ be similar to the foll
T Medium brown.
T Light reddi sh brown.
T Dar k Hylreiysh
T Bl ack.
T Light yellowish grey.
T For mottled soil scoldétsice irbaei nt hkea g mrd wnd
Table I1I- 3. Simplified colour terms
1. TONE 2. MAI BOLOUR 3. DESCRI PTOR
Light Pi nk Pinki sh
Medi um Red Reddi sh
Dar k Orange Yel |l owi sh
Yel |l ow Browni sh
Br own Greeni sh
Gr een Bl ui sh
Bl ue Greyish
Whi t e
Gr ey
Bl ack
AdaptedDfr Bmrns, G. Farqhuar, GMi. daMiilnes , FarndThe PNidlld a@

Description Of Soil

And .ReMZ&alF@edbErgihmeenmilin@oluepygse’00
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lll- 3.3.2.6 Soil permeability
Per meamet per colane omarnttesdfs st andastdoptdcbecperfbemedt &at

with the methods describéd8.i.p2 heolkapiloiBi QemdSremeaarmetse r
test). When testing, consider the foll owing:

T The tests should be repeated in four different | ocati
reliable typical per meaepi ésengtari percbltaheosorhtet t h
sur face

T On some sites, it wildl be appropriate to conduct more
permeability. Refer to guidance in the test instructi

T Where a zero discpbhargeedagober AP should determine soi
depths for the | agoon base and the berm area.

T I'f soils within 30cm of the proposed infiltrative sur

platy structure is f o@mdar, mdakbeinl ictoynptl eestes a(torl emesrtcol at i

T I'n some situations, it may be beneficial to test the
for consideration of I|Iinear | oading rate (LLR). To ma
of test pits.

I11- 3.3.3  SITE AND SOIL EVALUATION REPORT

The standards (Volume 11) provide a checklist for writ.@
For the site evaluation report, the site plan or sketch
T Surface water features, ri parian areas, sources of dr
f Buried utility services,

1T Potential breakout points, including retaining wall s,

(and the discharge point for any drains)

1T Sewerage systems,

T Paths and driveway, parking areas

T Structures

T Ani mal husbandry areas

1T Property | ines

Any setback triggers should be identified on the | ot anc
di stances from horizont al separation boundaries (e.g. a
setback | ines or ctisr coreslyy rbfys inmemlsasr eynetnems t his i nf or ma

the construction drawing.

lll- 3.4 Selecting a system based on site conditions

When using the checklist i n Vol d4hdlolrl ,guti dea nAR somo wsled ercd
and conceptual design.

- 3.4.1 SOIL TYPE AND PERMEABILITY FOR SYSTEM SELECTION AND SIZING
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Usithlye standards tabhesl|l oéstbbebedmbgpkesent ati ve per mea
exampheel ecti oflLBhval sesl seillectéxgurme class, structure
and a rsmeadbipleity or. percolation rate

Since the soil profile is |likely to consi stceofanmlortehet h
l'imiting Iwayerrdcltdashé&P mpptr opri ate soil type or permeabi

The standards provide a procedure for this selection. I
within 30 ¢cm below the infiltrative surface that wild.l
particular tabl e.

However, this should not be applied blindtgseomasy dlee t
preferable to use a more conservative choice of soil ty

For exaampbl-é(palgedl i mits the use of Type 1 below grade S
oat the infiltrative surfaceb6. I f a site had Clay Loam
Sandgam with favorable structure SadbHgamsscitlenase thleé owo |
this particular consideration would result in no constr
Loam would restrict oxygen flow to the bed and the syst
consider the impact of the Clay Loam in context and ei
Loam soi l for an adequate distance around the bed.

Al so, the soil type for one table may not be-doben@appr c
specification may use a different soil type than that wu

lll- 3.5 Plans and specifications

When using the checklist in Volld#eflolrl ,c otnhcee pA Pusstsdduelsdi grne
selectaond BHtfi.oin gui dancseloenc tsiyosrnt eamde sé gmcept ual

- 3.5.1 FILING

Bef ore construction, alteration, or repair to a sewerag:
the AuthorizethePemsonmatiloea specified in the SSR sectio
acceptable to the Health Authoritybo.

This filing is valid for 2 years from date of acceptanc

[1l- 3.6 Installation

The AP should Ird6lf er Yaoi 8aeanteoaon installation of the spe

- 3.6.1 SIGNIFICANT CHANGES TO DESIGN DURING INSTALLATION

Prior to or during installation, the SSR requires that
t he mARBfti | e an awietnhd ntetnet He alot hu pAduattheo rtihtey f i | i ng.
Mi nor changes do not require that the AP file an amendr

record drawings and documentation.
For amended designs, the AP should retain documentation
Changes significanhmt | emmegthmeéotriegaluwude the following:

1T Change t o nertehgotalkeamtpl e type 1 to type 2);
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T Relocation of the dispersal system to a different are
T Change in lot | egal description or owner name;
T Change in the use of the building, or in the Daily De
T Change to the distribution type or the dosing type; a
T Changes to the system design that result in departure
that does not meet the minimum standard).
- 3.6.2 COMMISSIONING
At system commi ssioning, it is critical to record key s
provided f olrt giusi dparnecfeer abl e i f the AP who fil®Bhe tAR sy:
should prepare a checklist or table to help them recor (
commi ssioned.
Exampl e gener al commi ssioning checklist:
Set float switches or transducers, and test the syste
Set ptuhmepontr ol panel (ti mers, data | oggers and program
Test pumps, fan and bl ower operation, and measure the
Check the force mains, including the pressure effluen
Fl ush all lines in the treatment and pumping systems,
Test -fblaock preventers (i.e. check valves).

Test and al¢owsand heutbl et controbex).gravity system wit|
Test the pressure distribution residual pressures (a.
di stribution system, and treatment system distributio
valves, as requiued, Receqdaldi zseapressessures (squirt
Test and record pump discharge flow rate or draw down
Record the initial control panel settiupggd,atay dtogm. o fNo
any changes to the design or operational settings.
Compl ete a gener al review of the system operation to
accordance with the manufacturerds specifications.
Perform baseline monitoring if applicabl e, (e. g. reco
collect and test samples of water from drainage syste
Put the sewerage system into service. Ensure that the
position, the tank |lids are secure and that the site
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Commi ssioning is a good opportunity to communbtatéewit|
sewer age, ssyosurecne control al ar ms, power outages, mai nt e
Al so, inform the owner of requirements for maintenance
establishing a maintenance contract.
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- 3.6.3 POST INSTALLATION

After installation, the installer should provide the fi

T Record of the installation including photos

T Component information & manual s

T Useful information for writing the maintenance pl an

T An Installers Letter of Certification

T A record drawing showing al/l measurements and | ocatio
prepared by the filing AP).

These should be provided within 15 days of completion o

[lI- 3.7 Letter of certification, record drawing and as installed specifications

Refer to the Sewerage System Regulation and the | ocal H
of certification, record drawings, installed specificat
of the final filing package

Within thirty days of completing construction of the sce¢
the Health Authority(bBOCkentarfofmcacteéepi albbteéoho the He
drawings and specifications and a Maintenance Pl an. The
same document s.

The AP should check with the Health Authority whether |
and verify that the system meets Order requirements pri

Systems falling under the SSR which are encountered op
referred to the | ocal Heal th Authority.

The system is not considered complete until such a tin
i nspectii®nsatmnidsfi ed that the system is complete and rea
any deficiencies identiffiixed by .tcloAap APd I dacvter iltenadn connec
compl et e

- 3.7.1 RECORD DRAWING

The record drawing will be used by the maintemaasen,pr ov
the drawing may need acftivadodnimeas umpeomentss (fergm t he corr
property pin) if the components wil/ ot herwise be diffi

- 3.7.2 M AINTENANCE PLAN

The maintenance plan is submitted with the |l etter of c
direction to a maAPnbmadyanchee rperfoowried ébre wri tten in a form n
is, including industry terminology and technical detail
The standards indicate the minimum items to be include
addi tional i nformation and guidance on some of those <ch
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The plan should also include a section written for thi
understandabl eGibwe nt hteh eownneproor t ance of proper maintenanc
the sewerage system, it is critical that the oswnsetrem s e«

andnderstands that adherence to the maintenance plan an

lll- 3.7.2.1 Operation manual

The operation (instruction) manual should include a su
foll owing:
Treat ment type, method of distribution, configuration
observation pwmgosnt rtoylp es yosft em and met hod of fl ow moni't
model (i f applicable).

Thbesign Daily FI odwaidlinpwt dlel awanage(50% of DDF) that \
monitoring.

If a cycle counter is used to measure the flows, the
count multiplied by the dose volume should be |l ess th
A troubl eshooting gappmreogroiratéhe system, i f

expected system component |ifespan, and a recommended

I nformation on how to use the system.

lll- 3.7.2.2 Maintenance provisions in the plan
Mai ntenance provisions should include the foll owing:

- 3.7.2.2.(a) Recommended frequency of maintenance service and monitoring

Mai ntenance instructions, tables and checklists:
Data to be recorded at intervals and how that data
Tables for data recording and checklists or tables |
Schedule for component replacement and expected comj

monitoring plan, with tables or forms for recording m
instructions for sample collection and analysis (fol
instructions for gener al inspection of the dispersal
fl ow monitoring instructions

instructions for actions based on monitoring data

- 3.7.2.2.(b) Commissioning details

The maintenance plan should include details from systen

or can be filled into the maintenance tabl es.

For example, the commissioning information for a simple

T Panel records at commi ssioning such as cycle count, p
override, |l ag events, and fl oat errors;

T Dispersal field residual head (squirt heights);

T Pump chamber calibration expresse(dl| iggsereoclmiyme of fl uid
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T Pump draw down per minute or draw down per dose;

f Pump start and run amp draw and voltage;

T Fl oat or transducer settings for each event, measured
activation). For demand dosing: pump off, pump on and
enabl e, alarm on, and |l ag (override) event;

T Pump run time and off time (rest period) for timed do

T Actual volume discharged per dose if to be used for f

lll- 3.7.2.2.(c) Maintenance tasks and troubleshooting guidance

Refer t ol dSfle @Btmao mt enance tasks) for gener al mai ntenanc
expectations for maintenance and monitoring procedures
With advanced systems and proprietary equipment, man u f
mai ntenance. I nclude these speci al tasks in the mainten

For any systems where troubleshooting may not be cl ear
troubl eshooting guidance.

lll- 3.7.2.3 Information for the system owner

The maintenance plan is to include information for the
understand. This information should include:
Expl anation of gener al system function and operationa
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 commissioni
A simple list of system 0Dos and Dondtsé
Asewasgoeur ce control guideline

Provide for the owner to acknowledge they have received

- 3.7.2.4 Review

The maintenance plan should instruct the maintenance ¢
monitoring records, a rsd amadva rtdo nroensipgoorrd ntgo rsewshul t s .
I f maintenance is not provided by the AP who originally

review by that AP or another qualified AP.

lll- 3.7.2.5 Local maintenance bylaws

The 1 ocal gover nment may have a bylaw requiring mainte
intervals and reporting requirements. I f this is the ca
and inform the homeowsammentod. the byl aw requir

In case of a difference between maintenance requirement
most stringent requiceements take preceden
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I f a |l ocal government maintenance bylaw is in place, [
table(s) of maintenance requirements and schedule to th

lll- 3.7.2.6 Updates to the maintenance plan

I f the operation, mai ntenance or monitoring procedures
updated and the updated plan filed with the Health Auth
filed the system, or by another qualified AP.

lll- 3.8 Maintenance and monitoring

See SddTilfiamm guidelines on mandteepactei pgocedures
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[lI- 4 GUIDELINE TO SELECTINGSYSTEM FOR A SITE

lll- 4.1 Dispersal system selection

-4.1.1 CONCEPTUAL DESIGN

The AP is expected to document how the sewertalpee systtem
solves problems relating TbhesBystamdSsesbeéett itddh.solbikdheset
one option for documenting this process.

For more complex situations, write additional rational e
the same format at the System Selection Worksheet.

lll- 4.1.1.1 Procedure for conceptual design

lll- 4.1.1.1.(a) Establish Daily Design Flow for the system
Daily Design Fl ow (DDF) and any speci al considerations

- 4.1.1.1.(b) Site and soil capability tables and vertical separation tables
Check the site and soil capability tables for constrair
opportunities for particular .Stodwt i wintsh tame d$iompldest gop

Use the vertical separation (VS) tabl es bDept ésomashildiesrhe dt.h
This may | imit t hecdabyep euss eodf osny sttheams stihtaet.

Sever al VS options may bdepaevnadiilnagb!l een ftohhe tshei Isittyepe, ty
di stribution and type of dosing.

I n general, uni form distribut-dosingdghenetomedonosi hagt a
shall ower soil depth. However, there are few sites wher
be used.

I n cold climate conditions, the dosing standards have
because of the risk of freezing of dpglsamedruighona bagstéeaml
pressure | aterals that drain back between doses and dos
may not be able to achieve a | arge endoghngumwmbaeamnmdaf ddos

lll- 4.1.1.1.(c) Area available for the dispersal and receiving areas

The size of area available is determined by the site anc
standards and any cowvenahtshneda dtemaeth ogpfnfeenatts use of t he

Once the avail abilhee @grlean nies doreavngoomssitdeari nts and | engt h
system.

lll- 4.1.1.1.(d) System type and system selection
The combination of these consi(dfecrate namswle 8me gaggdnnB hel ps

atrench system, selecting a type of effluent (e.g. to re
to fit the system to the space availabl e.

There is |Iikely to be more than one system option for t
|l yenendle, recommended approach is to start with the si
generally considering two or more potential options for
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When selecting a treatment and dispersal system, consid
T Owner priorities for |l andscaping.

T Owner plans for developing the site (including access
T System capital and operating costs.

T System reliability.

T Access for installation and for maintenance.

T Specialized skills needed to maintain the system.

f Reduction in site and soil impact.

1T Drainage or diversion of water.

T I'f repairing a system, the reasons for failure of the
lll- 4.1.1.2 System Selection Worksheet to summarize conceptual design

The following pages introduce a System Selection Worksh
and conceptual design.

This worksheet can be used to summarize the planning pr
and soil constraints and potenti al solutions, comparin
system, and sel ect iynsgt etnm ea nrde ccoonmmpeonndeendt ss.

T Tabl-di $1 & System Selection Worksheet with instruction
T Tabl-&i $1 &an example of a System Selection Worksheet fi
These tables may be used as templ ates.

A blank tabl ecaopy mpe;itihad | epdanali. A, Section
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Table 1lI- 4. System Selection Worksheet with instructions
| TEM VALUE CONSTRAI NT, OPH SOLUTI ON A
RESULT RATI ONALE
Soil textungSoil texture | pyom site evalu/Soil horizon
il t { il t t
Soi .s ruct Soi .s ruc urCategorTyabe-rdaorrll
consistencdqgconsistence
Ot her soil Coar se fmtagameCons'.[ra|T|a1bI-Erd)|h“Other nNotes
factors relevi% adjustment fo
Kfs Kfs, mm/day Any notes on
Percol atiofPercolation r Any notes on
Soil dept h Soi | fdoerptVhS s Ty!oe of restriclAny _noFes on
Soi l depth for receiving ar ¢
>15 %, >25%, S Tabl-Bandql land Noteseasmrict.i
Sl ope % .
gui dancTeabflr@om | [ system type
Concave? Adjagstem con
Sl ope shapdqUnfavorabl e | l engbohbowstri
if concave cq
El evati on .Up, down, VerGravity possibl
sewer to di Non um dos e
area P P P
TemperaturgExtreme col d? Mawnweed t odeasd]j
> 0 mm/year ? |Opportunity for
... |> 600 / di h I
Net positi mmiyear 'S¢ arg_e agooSource of dat
evabotrans Opportunity for
P CheTablefdr sui
of techniques
> 1800 mm/yedReduced HLR cal
5
Rainfall « mm/ year ? Sectldeinl 3 Source of dat
Frotmabl® I I
Soil constnqFromable I
Frotmabl®e | I
House bedr dEnter DbedroonDDF fTraobnt & | |
House area|Enter total I|AdditionalTeaDFe |Based on fl od
Occupants Enter expecteDDF fTraobnk @ | | Only it occuy
to be wused
Dai ly DesigChosen DDF InCalculation sumMethOd chosgr
for owner sid
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| TEM VALUE CONSTRAI NT, OPH SOLUTI ON A
RESULT RATI ONALE
Soil depth VS option 1 Not es op dosi
options, di constraints t
and dosing|lvs option 2
Rel evant sepad Notes on pot d
Tabll®oRD constraints t
Hori zont al
constraint s
Rel evant sepad Rational e f or
Tabl-a61 11 departure
Soi |l Tapp@d2Il I Adjust for cd
HLR Type 1 |Kfs ofape28il|Chosen: fragments, r 3
use with SDD
Type of sand ]
HLR for sa TablL24l | Chosen: For sand mounrn
Soil Tapped2l I Adjust for cd
HLR Type 2 |Kfs ofape28il|Chosen: fragments, r 3
use with SDD
Minim;um;temLLR from soill|Chosen: Or mi né ynsmem
y From Kfes cor contour lengt
contour | ef
System contoulengt hDBFLLR (Tabk2f 1|
Al'S for Type |AI' S =6 IDDR
Al'S for Type
Al'S for Type [AI'S =06 IDDR
Dispersal EAIS and min. Al'S =6 IDIDR E. g. mi ni mum
. other system a sand mound
and optionf{
Area avail abl Consider setH
Option 1
Option 2
Mi ni nsuynstem c|AI' S =0IDIDF or mi|[Adjust for ar
l engbhmeet stfsystem contour contour
Length con¢g
L i . .
ength avallaFrom site eval uyAnd potenti al
contour
Owner priorit
Ot her consi .
Ot her site coOr opportunitie
System s umi Rational e sur
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Table lll- 5. Example of filled System Selection Worksheet
| TEM VALUE CONSTRAI NT, OPH SOLUTI ON A
RESULT RATI ONALE
Soil textuSandy Loam For 30 cm bel
surface
Soil struc|Angul ar bl ock
. ; Favorabl e
consistenc|Friable
Ot her soil Coarse fragme No constraint (No HLR adjust
to meet st and
KF s 1200 mm/ day 2’9l owest of 4
At 25 cm dept
Percol ati o/Not wused
30 cm Low permeabilit
Soil depth | ay(edrept h consici?::z depth Td
LLR and VS the
Sl ope % 12 % No restriction
Sl o i i . .
pe.shapL|near, 'n No constraints No adjust ment
|l ocati on Backsl ope | oc
El evati on Esti mated 3 m
sewer to d|house Gravity to fiel
area
Not extreme ¢ System freezi
Temperatur .
constraint
Net 0siti 120 mm/year n|Tabl6es hlolws Kfs tFar mwest dat 8
A Strans l agoon or ETA bldeficit)
P for ET bed.
Rainfall? 1200 mm/year No HLR reductioEnvironment (
Not suitabl e Except Il agoons,| Soil HreemhT-al
Not suitabl e BC zero dischar
I nkE TT)-
Soil const ETA bed (Kfs) 6C I ma tFer ofnk TT-a
ET bed (net ETK<
Soil not cons From T-dbl e 11
House bedr|3 1300 L/ day Tablkg&e |1
House areal27m No additional f[Tabl8& 11
Occupants Occupancy met Occupancy dedqd
nor mal
Daily Desi|Tablk8 11 1300 L/ day Standard DDF
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| TEM VALUE CONSTRAI NT, OPP SOLUTI ON A
RESULT RATI ONALE
Type 1 to sand|6@misand dept h |Receiving ar g
demadcdasi ng Tot a®9 WS OK Demaddsi nfg OHK
. Type 1 to sand|[45 mimsand depth |Receiving ar d
Soil depldosing Total V,S OK cm dosi ntg OK
VS optio
distribulType 1 to sand|[3Cxmisand depth | No VS advant g
dosing o|dosing Tot abxWS need tolmicdosidong to
cm sand to meet |for extra saf
SDD with -daodilnd30 cm sand deptH
Type 1 or 2 Total VS 60 c¢cm
_ Downsl ope peri 2 5 m minimum SEEnsure rock ¢
Hori zont|gjscharge to r|" " affect field.
separat.i
i |Property lines|[3 m separation r
constrai
Tabl-a6l |1 No departure
Soi | tLy/pdea?y /2nm7 ] HLR adjusted,
HLR Ty Pelrsi/aay/ m Chosensday/m 13L5dajf/om SD
HLR for Type Moutnal Sand{Choseh/ da®/ m For sand mourm
Soi | tLy/pdea?y /5n® ] HLR adjusted,
HLR TypPel isi/aazy/ m Chosemn/ day/m 38/ da3df/fom SDD
Mi ni mum LLRoi | 60y pdea:y / m . .
system c|Kfé&@d:/day/ m Chos@e®s/ day/ m Tabl2specifie
LLR tables
l engrhLL
Al'S for Type 1|48m? 130 7
96 m3f or SDD 1300 3.5 for
AlI'S for Type 1(32mb 130040, mound
Al'S for Type 2|26m? 13060 for Ty
37m?f or SDD 130B5 for SD
Di sper sa .
) Sand mound min ) Based on Typ-d
size and|, o4 2@m*(< bed area) | .
Area availabl e|>30n? Set backs OK
Type 1 to sand|[Initial mPamleeded |l ncluding t ogd
SDD with filldl I nitial m?alc. <
Mi ni nsuyns t em con217 m 13 0506 O
Length l engebded '
constrai )
Length availab|35 m to propertySetbacks OK
Owner prioriti|No concern over |Prefers |l ower

Ot her
consider

Ot her site con|

No ot her constr 4
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| TEM VALUE CONSTRAI NT, OPP SOLUTI ON A
RESULT RATI ONALE
Type 1 to ;and VS 45 ¢cm in sandChosen after
System Pressure distr|constructed
. of sand cost
summary dosing Dose 12 x per dg

. . priorities fd
mi ni mum.

Notes on the exampl e:

f Some options are not shown, followhfhgrteeamppieci pypeo
optionssapemmpdotType 2 options are only shown if consid

T *Demand dosing is OK for soiHorbassiendploinc istoyi |i nc otnhsitsr aeixna
frequency demand dosing optilemssi dbé&ketlsystt ®ivar This 9ipt
site does not have high risk of freezing.

T *Ti med dosi nadg sarngmiicsr onot a constfrraeienzti ntgo cdoensdiigtni osnisn cael
di stribution | ateral pipes full. I f there was a ri sk
example, using cold <Ifirmam eT3slsdf mgl steanadar dlosi ng, | ow
option is not shown.

T Adjustment to SDD HLR is made f dHél.oWwln® &P Me xsa mmlde.r ds

T **No oOoadvantaged (i n ter nkosoifng athad ad esparhd nhiocown dni chbreoc au s
construspedi VSed by the standards i sf o7rx dcbhm f misrainmdu md,e plt
in any case.

T I'f sand cost hewasdwhdwnatndprefer a | ower mound, demand ¢
option. However, timed dosing confers other advantage
reliability of the sand mound.

llI-4.1.2  SITE CAPABILITY AND SYSTEM SELECTION

lll- 4.1.2.1 Potential solutions and system types

This Manual offers a wide and varied toolbox of potenti

al | sites. Often the decision is simple, because the si

warrant specialized techniques.

Tabl-6ésummari zes the foll owing:

f
f

Application: Project s, sites, and soils where this ty

Limitation: Projects, sites, and soils where this typ

Pa g 4310



Sewerage System Stawearsidl oRractice Manual Vol uline

Table lll- 6. System applications and limitations

LI MI TATI ONS AND UNSUI

TYPE OF SYS|APPLI CATI ONS CONDI T! ONS

o Higher maintenance

. . o Ma need el ectrical
Type 2 treal|Small availabl e di sp y
Some systems need s
seasonal wuse
. . Hi her maintenan
o Smal | available di gHighgr msnitir?ncec
used with high HLR 9 no
. o May need electrical
Type 3 trealo VS constraints whe
0 Some systems need s

HLR

. ) seasonal us e
0 As part ofapdefeéegai

o Professional kbes$8R

Unsuitable for:

Seepage Bed|(Small available dispo SIlopes > 15%
o Low permeability so
Li mi i I .
At grade ano Imited vertica S_Unsmtable for steep
0O System contcouwmrstliren
Ssystems on system type)

need toe bl anket)

Unsuitable for:

o Simple Shallow soil depth

. o}
y g. y y . o Sl opes > 15% (trick
o Sites where disper 2 . .
. o AI'S > °1L00i mkl ing)
el evation than the .
0 Raised systems
o Shall owe oi | de .
. .W r.s ! IOoDemand dosing may n
. distribution . .
Pressure di . . lo Timed dosing needs
o Wider range of soi o Addi tional componen
gravity distributi P
o Shall ower soi Hdetanp
. dosing for some sofo Timed dosing needs
Pressure di . .
. . o Wider range of soi|o Larger pump tank ne
with timed . )
demand dosing demand dosing
o All ows strict cont
o Shall ower soiti ted
Pressure di| 4°sSing for some soly = po Ggiftficult to e
. . . Wi der range of ¢$o0im . . .
with -thberfag . freezing conditions
dosing
o Al'l ows strict cont
o Shall ow soil depthfo Type 1 restricted t
o Small available di|lo Complex system desi
Subsurface
Dispersal o Very steep or comp components needed
P o Forested | andscape|o Needs el ectrical po
o Low i mpact o Standards specify t
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LI MI TATI ONS AND UNSUI
TYPE OF SYS|APPLI CATI ONS CONDI T1 ONS
o Small available diJo Unsuitable for sl op
o Limited vertical s|o Bed may be I ong
At . . . .
grades bed 0 Bed system on steeflo Restriction is site
Seepage Beds o Standards specify p
oLimited to WwiorkesLEH
o Unsuitable for slop
oLimited vertical SoBed may be long
Al berta At . o Type 2 or Type 3 ef
o Low i mpact e .
systems . . 0 Restrifgiti enhas conc,|
o Low permeability s .
o Needs el ectrical po
o Standards specify p
with timed dosing
oL|_m|ted.vert|ca| SoNot suitable for sl
o0 Soils with structu
. . . o Bed may be | ong
Pnfiltration of efoRestrictionis site
Sand mounds|fo Very high and very . . .
. o High site i mpact
soils o Standards speci f
o High permeability . . P . y b
. . with timed dosing
mi ccdosi ng
Sites which might ot
;2Egdmantlemound but have insuflAs for sand mounds
to meet LLR standard
L Ll TSIyl peas not suitabie
Sand | ined . soils amd5% opes
trenches/ be soils o Standards specify p
o Shallow vertical S . . .
. with timed dosing
sand filters)
o Simplicity
0 May operate withou
ET or ETAbOSUItabIefO.r very oLimited to smtablg
o An alternative to Complex system desi
o Suited to summer s
o ET beds do not req
o Simplicit oLimited to suitable
BC zero dis P y . oLimited to |l arge 1o
o0 May operate withou )
|l agoons : o Not suitable for sl
o Suitable for very .
o May be aestheticall
o Lowers the water t|o Drains should meet
vertical separatio from the dispersal
Site drainalo Deeper water tablefolt is difficult to
range of system op much the water tabl
o May allow for a sh of the drain
For sisgstemtbontconstbaegtlddili®mhdr2gui dance and sol

Pa g ed312

ut i

(0]



Sewerage System Stawearsidl oRractice Manual Vol uline

llI- 4.1.2.2 Guidance on soil constraints to site capability (Table II- 7)

As gui dafnoclel,owihreq dt &ixleargplasnsdd on t he soi ITacha-ped pidigleY y st an

anflootnotaemd of fer some suggested options.

lll- 4.1.2.2.(a) Very high permeability soils

See Vol ume 1V

Soil type|o Gravel and very gravelly sand
conditionfo Or K18, 000 mm/d

o Or percolation rate faster than 0.5 mir

ConstrainiVery high permeability

timed dosi ng-doeeiopdgs omiscr o

Pot emstoil alt o Uni form distributi @mswintgh ti med or micr
o Note that the vertical separation stand

solutions|{o Or ET bed
appropri at

Al ternatiJyo Sand moundl iomed atnrdench or be-dpswipgh otnism

Not es Reduce the soil HLR based on the proport

- 4.1.2.2.(b) Coarse fragments

Soil type|[More than 35% total gravel and
condition

ot her roc

ConstrainiReduced soi l area for dispersal and trea
Pot estoil alt [ Reduce the soil HLR and increase the dos
Not es 0 Base the soil-gHBRebnpohéioanof the soil

by the percentage of rock fragments ovH{
o0 Calculate the dose fr bl e2n c2y. f2f. o(sdi)adgisming

Example of HLR adjustment:

55% (0.55 as proportion)

The calculated proportion for adjusting the soil HLR
=1 & (proportion of coarse fragments 8 0.35)
Proportion for adjusting the HLR =1 - (0.550 0.35) = 0.8
The adjusted HLR = 25 x 0.8 = 20L/day/m 2

The soil HLR selected from the tables is 29./day/m?. The coarse fragment content in the soil is

The soil hydraulic loading rate is decreased; the infiltration area is increagd.
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Soil type|[More than 60% tot al gravel and other roc

condition

Constrainijo Risk of effluent short circuiting due t
o Severely reduced soil area for disper s
0 Reduced soil water holding capacity.

Pot estoil ault

Uni form distributi ednoswingh Ti med or micro

Al ternat.i
(where
appropri at

o0 Sand mounldi,nesdntdrenanlk,d dvaemdd wi th timed o

o ET bed

Not es

o Calcul ate the
|l oading rate
o Calcul ate the

soi l-gHBRebapedstoodmn mbhidc e b
by the percentage of rock
d o s €S efcrt BHplne2n. c2y. f 2f. o( &di ) dgoism NG

Exampl e of

HLR adjust ment:

The soil HLR selected from the tables is 25./day/m?2. The soil coarse fragment content is 75%

The proportion for adjusting the HLR is 1 - (0.758 0.35) = 0.6

(0.75 as proportion)

The adjusted HLR = 25 x 0.6 = 15L/day/m?

Soi l type|[90% ort mbak coarse fragments | arger than

condition

Constrainijo Risk of effluent short circuiting due t
o0 Vergvesrely reduced soil area for disper
o Negl igdoibll ewater holding capacity.

Not es o Not suitable for soil based treatment 3
o Defined as a |imiting | ayer

- 4.1.2.2.(c) Very low permeability soils

Soil type|Kfis85 to 150 mm/ day or percolation rate §

condi tion

ConstrainifLow permeability, low infiltration rates

Pot enaliwmtli|Uni f orm di stnriicbruwt idoors swaigtdh mound wi t h ti mg

Al ternatiyJyo Sanldined trenches penetrating below the

(where unsaturated favourable soil).

appropriago Al berta at Gredqdei sgstE€ympe 2 or 3 effl u¢g

ET
o BC

or ETA bed.
zero discharge

o

|l agoon

Pagkedd4d



Sewerage System Stawearsidl oRractice Manual Vol uline

Soil type|[Sandy clay, silty clay or clay sokdwonvall
condition

ConstrainiLow permeability, low infiltration rates
when wet

Sol uti on Type 2 or 3 effluent, wiitnhe duinoirfoo rdw sds esg o
with timed dosing.

Al ternatiJyo Sanldined trenches penetrating below the
(whe unsaturated favourable soil).
appropriafgo Al berta at Grade system (requires Type

_‘
()

o ET or ETA bed.
o BC zero discharge | agoon
Soi l type|Sandy cl ay, silty clay or clay soils wit
condition
ConstrainiVeroyw Ipermeability, very low infiltration
structur al damage i f compacted when wet
Solution Type 2 or 3 with minimum 30 cm sand medi
Appl i cwaittihont,i med o rTynpiicaaolslayod iwiagun dsand m
drainage i mprovements
Al ternatiJyo Sanldined trenches penetrating below the
(wher e unsaturated favourable soil).

appropriatgo Al berta at Greqdei sgstEympe 2 or 3 effl uf¢g

o ET or ETA bed.

o BC zero discharge | agoon
Other very | ow permeability soils are identified as re:c
cases these soils may be suitable for BC Tableé(dddsgcehar ge

-1 7.

- 4.1.2.2.(d) Soils with significant amounts of expandable clay minerals

Some soils can shrink and swell significantly with <ches
characteristics of certain clay minerals.

Wet conditions cause c¢clay minerals to expand, so per meal
as the soillgegetrdiwetr esults in the clay Ftimhthogi gpasbe
| ayer for dispersadctdiy@n2zmbdesiughheBeenformation.

For these soils it iesnspuarret itchualta rpleyr menapboirltiatnyt otro per col af
enough for the soil to fully wet

Shrinking and swelling can also impact structures, incl
I f these soils are a problem in your areapl andiotghgeun t hi n|
consult a professional with expertise in soil science.

As an initial check for risk, follHIwW3.thed simplified tes
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- 4.1.2.2.(e) Prismatic soils

See Sdd8idnX.o¥. (fcurt her information on prismatic struct
permeability high enough to be considered usable for e
(preferential) flow, that i g,hrwhigrhe tefef Iswdnrnt wtirtehweailts arda
To reduce this risk, avoid using soils with prismatic s
|l ayer of sand media fil!/ above the native soil (for ex
surface is imi na nsuom 14 5 acyne rabactve the prismatic soil. To f

consider t hedasiengw.f micro

- 4.1.2.2.(f) Platy soils

A soil with weak platy structure is prone tA daimagwi dh
moderate or strong platy structure wil!/l have | ow verti
conventional dispersal systems.

This Manual of fers the following strategies which shoul

of weak grade:

T I'nfiltrative surface abowvienitrtuero pbat gl § tayaerirda o8e0d itao 4 5
used for infiltrative surface, and

T Uniform distribution, and
T Micdosing.

Soils with platy structure of modaebbéad bonat raanidg cageeh @ e
considered to be Tdel iIARI tmaryg eli dyhenr :

T Treat t he prleasttyrliscgteitvieasr a
T Use an ET bed, ETA bed or BC zero discharge |l agoon (w
T Seek advice from a Professional with particular exper

- 4.1.2.2.(g) Sink holes and piping
When water aiss aapglliaedvely |tads geomei ditl ts,ouSiclet fl @wmavm, Si

soils there may be a risk of sink holes forming.

Sink holes or pipes are formed when water seeping along
or clay particles, forming a thin tubular channel . With
coll apse of the ground surface.

Ri sk from onsite systems is highest from | eakuinnegv emi pes
di stri bgutaivoint yi ndi spersal systems.

Areas at ri sk are normally wel/l known | ocally. I f a pa
with drainage systems, piping, tanks aTakedipsapgeri scalll aar ea

ETA bed systems that rely on effluent ponding for their

I11- 4.1.3  STEEP SLOPES

Tabl-summari zes sl ope constraint standards and guidelin

Pa g 4316



Sewerage System Stawearsidl oRractice Manual Vol uline
Table lll- 7. Slope considerations
SLOPE CONSTRAI NT NOTES
Al berta At Grade syst
to 1% FIl at or |l ow slope sitlarea of cover materi a
down sl ope).
o Refer to special si
provisions for astamald
. bed (in Vol ume 1|1)
0,
to 2% FIl at or |l ow sl ope Sltolfatoe bl anket is
bl anket all/l around
down sl ope.
These sl opes may be g
o Dosed droavhietry spl ittt
These slopes are not |o Trickling gravity,
o Trickling gravity sfolnfiltration trench
15% t o o0 Dose -hox Dor splittefo Subsurface drip dis
systems On these slopes, consg
0O Seep8gd systems Ol ncrease the trench
o Al berta At Grade sylo Il ncrémaispdpgacei ng for
drip dispersal to 9
90 cm.
Th I
These sl opes are not €se s opes_ may be s
. o Dosed gravity.
0 Dose -box Dor splitte . .
sSystems olnfiltration trench
¢ . .
25% to |o Atgrades bed 0O Subsurface drip dis
. On these slopes, cong
0 Rai sed systems
ol ncrease trench spa
°c Sand mounds ol ncrémispeddacei n for
o Trenches if the VS . > PSR g
drip dispersal to a
These sl opes may be g
o Subsurface drip dis
45 % Not suitable for tren drlpslpapoelng con3|Qer
o Selective excavatio
provided that the v
meets standards aft
Not:es
T Protection of the downslope receiving area from i mpac
could consider the use of a covenant area to prevent
T Where slope is greater than 15% the AP should consi
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Condition|site in

ar ea

whi ch has an average annual

ConstrainiiHLR values

may

not be suitable due to th

Reduce the s
o 0. 85

i
o 0.75 i

Adj ust ment

— —h

t he
t he

tandard HLR.
precipitation is
precipitation is

he HL
t o 3(
t han

Mul tiply t
1800
mor e

Not es Obtain rainf

al | data from Environment Ca

Exampl e:

The soil HLR selected is 23 /day/m

2. The average annual rainfall is 2100 mm/year
The adjusted HLR = 25 x 0.85 = 21L/day/m 2

ConditiHigh net positi

ve evapotranspiration

OpportdAnnual evaporat

di scharged

eVapoeraltenmaaggddoes

ion and transpiration exceed

not need to in

Consider usi

bed, or

Potenti
solutig

ng
a

BC Zero

di spersal or
Di scharge

di scharge
Lagoon.

syste

Not es 0 These types
may damage
|l ower soil

o ET amwd sture d

0 See the

of
SOi
HL R.

appeldlifxb,r

to sodium
could | ead

| ead
and

systems may
| structur e,

dat a i shtotbpt:a/i/nwavww .ef afrrr
S eucrttihoenr information on

eficit

lll- 4.1.4.1 Systems in cold climate conditions

Some parts of BC are cold enough freeze components of s

that ar e:

T I'nstalled in the open, particularly in |l ocations wher

f Located in areas where very cold conditions occur wit

T Where snow is compacted; and

T Used seasonally, or with uses that produce cold sewag

I n very cold conditions, strategies that help systems a

T Install deeper soil cover ovarecpéem msytshe nms umnmnseura.l 1A Iwdv
HL R maayd vbiesabl e

1T Place strips of rigid Styrofoam board insulation on t

T Ilnsulate the top of the tank or tanks, extending the
tanks.

T Install the sewerage system where snow wil/| be trappe
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f Use an Al berta at Grade system; this system was devel

lll- 4.1.4.1.(a) Pressure distribution system dosing in a cold climate
The Volume ptosgstdaedard davp tf ir cedgouseifnncyhn i s opti onhfmahebe usefl

of the system freezing. This is because it is not al way
in a pressure distribution system, and because | arger d
Anot her option is to slope the | aterals back toward t he
pump chamber between doses. THire qwielnlceymadodudtwd dbleo at éri g8 e

Sectlid6ln 1 0f.Br. 4gui dprecelfggtienrgal s t o drain back.

I-4.1.5 FLOOD PLAINS

To check for known flooding risks on a property, cont a
el evations. Ask the property owner about observed flood

I11-4.1.6 OFFSITEDISCHARGE

For a severely constrained site consider the potenti al
property. ISiQle 2®&ctgiuomance on di scharge to a neighbourin

Pa g ed319
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lll- 4.2 Treatment method and treatment system selection

The Sewerage System Regul améohadidfisnes hrtrleeed&ki hdsesabime rtf f
and 3.

T Type 1 is treatment by septic tank.

T Type s2treatment that produces an effluent consistent]
suspended solids and having a fivg aody | Riseschéminc&l5 aony

T Type s3treatment that produces an effluent consistent]
suspended solids and having a fivg aody | Riseschdémincdl0 aony
medi an fecal coliform density of | ess tThaenat4n@eOntCol ony
systems whi c hsametdeott atlh es uB(pDsnh dead as dlsi dsast not the fecal
are considered Type 2 treatment met hods.

See Sddbli 03 i nf orrmeastiidoemtaml s eemfafgleu eamtd. Type 1

After selecting a dispersal sy snteeg m,o dt el yhoR slho w2l dors e3l)e
system t o prhatnaile dtplee s a | system and the sewage to be tre
treat ment system should be documented.

lll-4.2.1  TYPEL (SEPTIC TANK AND EFFLUENT FILTER

See Selcdf@i(ebrepti c tanks) and the Vol ume 11 sept iSeet ank
Sectlidbln1f®rl1typical Type 1 effluent quality.

I1- 4.2.2 TYPE2 AND 3 TREATMENT SYSTEMS

lll- 4.2.2.1 Selection of Type 2 or 3 treatment systems
When selecting a Type 2 oral3 tofedathmerftoldysierg, consi der

Match the treatment system to the design flow rate (D
to expected water wusleldilpdeBewhs (see Section

Availability of power
Mat ch heebt e and cl i mat e
Performance certificati o(nseaen dSledditdioti.nlg. (bay) t hi rd party

Performance records for other compar ashlnmg liamrs tsdltleesd wan

use

Capital and operating cost s, including energy costs a
Availability of preventative maintenance in the futur
Provisions for effluent quality monitoring

lll- 4.2.2.1.(a) Treatment system testing and certification

I't is recommended that APs specify treatment systems wh
body to meet the selected treatment method standard.

I n general, specific equipment sbabahaealbsoot abses essesleedc tfeod o©s
to the particular site and operating conditions as out|
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Treat ment system testing and certification in Canada an
Normali zation du Quebec (BNQ) (accredited by the Stands
the United States Naat oomal (S8R) tat amcdafrdsn

https://www. bng.qc.ca/english. ht ml

http://www. nsf.orgl/

I f information from the manufacturer or testing agency
keep this information on file.

lll- 4.2.2.2 Performance monitoring of  effluent quality in sand media or soil

For a combined treatment and dispersal (CTDS) system col
may require install atil en gefpetaiache, & mclbwdét | ysi meter.
T Suction | ysimeters:
T Cup l|ysimeters, that use aaperonas serambceofosthaat
since they wil!/ sieve out bacteria and give a false
T Wick I'ysimeters, these may be suitable for bacterial
needed.
T Pan (gravity) lysimeters, these may not give adequate
For information on |ysimeters refer to the United State

and Devel opmeihs Mafyade® 9Gharacterization and Moni.toring
EPA/ 628/ RB03a.

This US EPA manual may be hftotupn:d /bnye p§i esh PeSpRad. BGOcOvB/al i ne a't

lll- 4.2.2.3 Additional treatment
As a desi e ApPtican, define additional treatment needs fo

- 4.2.2.3.(a) Type 2 10/10 Effluent

Type 2 effluent i s of Camitndinmu mT y4pbd s4ybs tisaet rmgntdma wlic. e an e f f |
consistently containing less than 10 mg/L of total susp
demand ss)( BoOD | ess than 10 mg/ L.

This is termed oTwmae 2 he0f106 ngf Slhwehtd report wWhererea
0OType 2 10/ 1006 effdmuenodtt her ustteandamhaes HL&®Rri sa ptphé csaa meo na so
Type 2 ,efffypueen standards cannot be used for these syst:«

- 4.2.3 MATCHING THE TREATMENTSYSTEM TO THE SEWAGE FLOW RATE AND STRENGTH

When matching the design of the sewerage system to the

sewage strength), the AP should consider the foll owing:

1T Examine whethbhemnefherfd oivel ®&qrugal i zati on before, or as pa
Thi s nhaeyl gofeult he sewage flow varies widely, or has higl
sewage, asliblefli B8dei hel ow anbl.fHee dSesctuisen on of surge
tanks.

T Reviewenkéitsatloaruggeamgserptliar gaainktoashdeankheanwo! ume n
availfabl eludge accumul ati on.

Pa gkl
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T Consider t hetradatlasiwatteont ttohewvor k with unusually cold wa
systems do not operate well at water temperatures bel

T I'f the sewage is expected to have an unesnwsalrley tthiegh B
treat ment system is apmpeipdermatticalt osttrermdt i heewaqe

lll- 4.2.3.1 Flow equalization

FIl ow equalization prior to treatment wil!/ usually impro
Tabl-8( p &alydéBpr ovi de snatxy mmuenalsewage fl ow rates per minute
effluent from single family homes. | f peak minute or ho
consider flow equalization.

FIl ow equalization measures may include one or more of t

T Larger septic or trash tank;

T Flow restrictions at the tank outlet filter,shsoawltdhat
bemaccessible for c¢cleaning, and should allow overfl ow t

T Timed dosing to the septic tank or treatment facility

T A treatment system which includes timed dosi ng, or ot

Al so seeldSe &toZonfl ow equalization Ja8nd f@dosimdgor&aeéei S8acboin
fl ows.

I-4.2.4 DISPOSAL OF SOLID WASTES

Septic tanks and treat ment processes produce biosolids
bi osolids asieteéerenatand adfhorized receiving facility. Th
covered by the SSR len bgeltehcitsi nMa nau atl r. e aW me n't system, t
foll owing:

T The expected pump out interval for tanks and treat men
appendi x) 18.¢é6ori expected pump out intervals for septic

T The need to periodadgrcadidldt edi smqepasea,ofand the associated

For example, for a site where pump out is very expensi
septic tank may mean | ower |l ong term operating costs.
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[lI-5 GUIDELINESFOR PLANNING SYSTEMS

lll- 5.1 Daily Design Flow

The Daily Design FI osi z(iDnDgF)an d ssped ecicH ecuda tfeogre e/ st e m, b e
estimated peak (maximum) daily flow of the system. It i
the Filing of Sewerage System For m.

The DDF is used for sizing septic tanks DbbaFs eads douns etdh ef onru
assessing the treatment plant hydraulic capacity. It i s
(AI'S) needed f oSre ediVsop eurnsea |1\V¥afraeSaesd.tuirarher i nfor mati on on

See Selc3li. dnmsd43l. f.05 i nformation on characterizing the soc

llI-5.1.1  CONFIRMATION OF SITE USE
For all types of system, the AP should inform the owner
system, and the type of sewage that the system is desig

llI- 5.1.1.1 Owner declaration and acknowledgement

I't is considered good practice to obtain a declaration
use of the system.

See Sedc8itamxd the appehiBi.kor Seocf oomati on on the owner de
I431. 7f®r3information to be included in the maintenance |
lll-5.1.2 RESIDENTIALDAILY DESIGNFLOW RATES

The standards provide tables for selectingha PAPFmayhese
either one of the two methods provided in Volume 11

T Selection using the number of bedrooms and floor area
T Selection using expected occupancy of the house

The DDF values in the tables includeexap egmtackd agef icbow)y . o

figures are based on nor mal residential sewage strength
di sper sal area. For these reasons it is important that:
1T The average flow discharged to the dispersal area sho

(from $dct)liodnn a 30 day average basis.
T The strength (BOD and TSS) of Type 1 effluent which i

exceed the values Tabrl-&(ybpeel. olw)ef f 1l uent i n
See SddblibaB®elow) for information on typical residenti a
The use of fl ow (reaumpt ieond odve fil meuws efdiuxcteu rtelrse) Dlevielsy nhetsi g1
Alt hough | owmalgewuftiext bhreess ol ume of fl ow, the Daily Des
system sizing, as the mass | oading does not <change
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lll- 5.1.2.1 Calculating the floor area of a house

To calcul ate total house floor area, for use in the sel
T Wall thi akides s
T Nod iving areas, including 06air spacedé (e.g. open spac
carport, garage, workshop, decks, verandahs, and ot he
I f the house has an unfinished basement, or some ot her
future 1l iving spalciev,i nogr asrhecawn ians tnhoen best judgment of t
decision with the owseranexpyatemngi theg i mplications,
upgrade the system if these areas are finished | ater. E
the DDF.

llI- 5.1.2.2 Examples of selecting Daily Design Flow

- 5.1.2.2.(a) Using bedrooms and floor area

3 bedroom house, 225 m? living area.
From Table I} 8 (page 11-20) DDF 1300 L/day

(Maximum allowable floor area 280 m?)

3 bedroom house, 300 m? living area
From Table I} 8 (page 11-20) DDF 1300 L/day
Plus 3L/day additional flow for each square metre of floor area over 280 m?
= (300 6 280) x 3 =20 x 3 = 60 L/day.
Total DDF = 1300 + 60 = 1360 L/day.

3 bedroom house, 225 m? floor area plus 1 bedroom carriage house, 100m? floor area
From Table I+ 8 for 3 bedroom house, < 280 m? floor area, DDF 1300 L/day
And for carriage house, | bedroom, < 140 m? floor area, DDF 700 L/day

Total DDF = 1300 + 700 = 2000 L/day.

lll- 5.1.2.2.(b) Using occupancy

4 bedroom house with 8 occupants.
Per person flow for normal dwelling from Table IF 9 (page 11-21) = 350 L/day
DDF = 8 occupants x 350 L/day/person = 2800 L/day
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2 bedroom house, 370 m? floor area, projected 2 occupants
DDF based on bedrooms and floor area = 1390 L/day
Minimum occupancy from Table I} 9 for a two bedroom house, 3 people.
Per person flow for single family dwelling from Table IF 9 (page 1l-21) = 350 L/day
DDF = 3 occupants x 350 L/day/person = 1050 L/day

lll- 5.1.2.3 Seasonal cottages

For the ptudripsosManoufal , seasonal cottages are demetsed as:
fl oor area) which are occupied for no more than 6 month
There is a potential risk of high occupancy for these ul
I f there is doubt about the future use of the cottage a
AP should discuss the decision with the owner, expl aini

ri sk of having eroag®gyiyydtee m hief stelwe bui l ding is | ater us:e
on the approach used to select the DDF.

- 5.1.2.4 Suites
For one bedroom suites usé€latbhhH-& Adile tthed rDDdEmM fODF tfhreomne |
to the DDF selected for the main dwelling to obtain the

For |l arger suites either use the approplFdmHié& dRIEPbased
or use the occupancy method.cdnsitudgepresgyof heseccupamay et
use per capitdafmi ows ofcemuprawmictyi if the suite shares | aund

lll- 5.1.2.5 Types of residential occupancy

llI- 5.1.2.5.(a) Selection of type of residential use

For existing summer <cottages, mobile homes and mul tifan
use and occupancy. T&bke&t bk dSthnanmdckaarske afhe esti mated numbe
doubt .

- 5.1.2.5.(b) Luxury homes

For a | uxurey alveeeneaggee f |l ow per occupant is often higher
homes often include the following:

T Larger overal/l fl oor ahmaewagd hamger rooms t han

T High quadiciotsy, maiteh i al s than average

T Mortei gvlat egapupsl i ances than an average home

1T Domestic service workers

T Large parties and frequent guest use.
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I-5.1.3 RESIDENTIALSEWAGE ANDTYPE1 EFFLUENT CHARACTERISTICS

llI- 5.1.3.1 Residential sewage and Type 1 effluent

lll- 5.1.3.1.(a) Sewage and effluent quality

Where consideringypfreshdtceawvataedr siesvaggedé or i f effluent i
treatmamatssrhoul d be at or bel ow tThaeb In@ diilan val ues shown
Table 1lI- 8. Typical and average parameters for residential sewage and Type 1 effluent

PARAMETHE RESI DENTI AL SEWA TYPE 1 EFFLUEN

RANGE MEDI AN RANGE MEDI AN

cBOD5 ( mg 2990560 420 150300 210

TSS (mg/L 175400 230 5080 60

il and G 3560 50 1525 18 (see

(mg/ L)
Not e: Oi | and Grease may <cause plugging of soi l or s a
permeability and reducing the Eampadi $pemwmsalt htto soahdtmed
sand mduwpd)r,ti cul ar care is to restrict Oil and Grease |
concentration in effluent is 15 mg/L or |l ess for these

Testing of sewage strengthsamdtipede L1oeflf hgeonskkytaalmat y
sel dasogsmouti ne monitoring.

- 5.1.3.1.(b) Peak flows and peaking factors

i) Collection and treatment system

Tabl-8pt oVvVi des guidance for all owable maxi mum peak fl ows
Where peak flows are expected to exceed these values, (
system), the AP should use fl ow equalization prior to o
Table IlI- 9. Peak flow rates for residential sewage

MAXI MUM PEAKI NG FAC MAXI MUM P

DESI GN FLOW FLOW

Peak minu 50 75 L/ mi
Peak hour 4 370 L/ hd

Notes:
T Peak flow rates shown are for systems with DDF of wup
T Refer to treatment plant manufacturer guidelines for

I n order to estimate the peak surge flows to be expecte
Tabl-4d &lalnl be used.
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Table lll- 10.  Surge Flows for plumbing trap sizes
OUTLET OR TR, HI G HFELSOTW ERXAPTEEC
I NCHES L/ MI N
1.25 28
1.5 57
2 83
2.5 114
3 142
4 170
Not®ehese surge values per trap size assume
do not take into account the volume of wat
and the shower is floowifrgopmtt hlel tlr/ampi nwi Ititheéeflonly 11 L/
|l ower than the highest expected surge fl ow
Where a sewage pump is installed, calcul at

ii) Dispersal system

Typi pelalky ffrloomv t he

single family

2 from the 30 day Average Daily
lll- 5.1.3.2 Garburators

This Manual instructs the AP
that the system can accommodat e
This increased DDF is for use
infiltrative surface for the
use the estimated DDF before
Typically, garbage grinders

Oil and GrREmG%. by 70

For buildings with a

treat ment
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I1- 5.1.3.3 Source control

I nclude i nsdewagauancse fcoornt r ol in the Isyshemi maidafeinim®m o e
all owabl e average and peak flows and all owabl e sewage
contaminants that should not be discharged to the syste
Some i mportant notes fohescommenceconcelr nsbeyond

f Hot tubs, swimming pools, water softener back wash wa
system flush f | owsaokwaisoy | dhlinoti &t eld scharged to the
appendi x )48 ¢20tri dmrt her information.

1T Where cbloother persistent chemicals are used as disi
chemicals should be removed before the effluent is di
kill the bacteria in the -beptidecattmarkt anandopodt emteidailcli
health hazard. The design and operation of the sewera
di scharge of disinfecting chlehmisc alss eiqgmutad |tyh & hsee wearsaeg «
for disohfettioent in a Type 3 system. The recommende:
Chl orine in the wastewater discharged to the septic t
effluent dischargedketfert o dihep alpiBlEbda ndewar.3 ercetri dadmf or me

T Where slogvailms in effluent are raised because chemical:
Hypochlorite), the AP s howilldl enmostu-4tcearurshealtd mnagpei tm Ir ecel
soil s.

T Fl oor drains should not be connected to the onsite sy

1T Excess disinfectants and chemicals will affect the bi
chemicals are: RV holding tank chemicals, photographi
floor waxes and stripperid.arThadestamaemisc slhooudmdd not be
system.

- 5.1.3.3.(a) Sodium and salinity

Over ti me, effluent with a high concentration of sodiu
structure and permeability. This wil/l reduce the infildt
premature failureemf the sewerage syst
The rate of Type 1 effluent infiltration wil!/l usually b
soil . However, with | imited biomat, expanding clays may
See the appeld@ifdgr Sfewcrntitoear i nf or mati on.

To reduce the risk of sodi umsdamg@ler cteo issoiil mp o rctoannttr.o ||
detergempnesf earmek dwat er softener flush water should not be
I 451. 1 (3 08rce control ).

ln-5.14 DAILY DESIGNFLOWS FOR NON-RESIDENTIAL BUILDINGS

Frequently, sewer age s yrsetseind efnitliian g sfr &airldiednrtalsall omaocnc e s s o r
made under the SSR. For these facilities flows may var)
strength may also vary widely.
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Esti matregidenti-ate ofl onwmd tis more complicated than est.i
Tabl-d Ipirlodlvi des typical awvesn adeed¢tladawmsl bfeorusrean as a starti
selecting a -D®Fi dent iaalnomui |l di ng. Use the average flow
peaking factor appropriate to the use and application.
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Table lll- 11.  Non-residential Average Daily Flow Rate guide
DESCRI PTI ON UNI'T (§ AVERAG AVERAGE DAY
FLOW/ DA ( GRAMS/ DAY PE
PER UN AND NOTES
I ndustrial, commerci al Ri sk of wax st
service waste only) cleaning chemi
cold water and
Of ficel/factory withoutperson 50 to 7(30
Of fice/factory withoutperson 75 to 1|35
shower s
Of ficel/ factory with cgperson 100 38
Open site (e.g. quarryperson 60 25
Full time day staff (dgperson 50 to 7|38
applications)
4 hewi ft day staff (s{iperson 45 25
applications)
Dent al or medical offipractit|1000 (risk of antib
Beauty salon (without [Seat 1000 (risk of <c¢hemi
Store, washroom fl ow (squaneédr|5
Shopping center, per t{toil et 1700 380
Shopping center, per fdparking|1l0
Accommodati on Ri sk of wax st
cleaning chemi
Hot el or motel, bed arnfperson 200 90
except for luxury hOttbedroomZSO - 180
Housekeeping unit, no|lbedroom{450 130
Guest bedrooms only, rperson 80 50
Nowr esi dential conferefperson 60 25
including meal s
Resident staff person 170 60
Cabin resort person 225 90 (risk of hi
wastes from fo
Residential or work cgperson 140 90
meal s
Residential or work cggperson 225 90 (risk of hi
meal s wastes from fo
Residential camps, no|fperson 60
Dormitory bunkhouse person 140 90
Nursing Home or retirgperson 475 110 (risk of a
drugs)
Laundromat (e.g. in agmachine|[{l200 to(260 to 530
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DESCRI PTI ON UNI'T (fF AVERAG AVERAGE DAY
FLOW/ DA ( GRAMS/ DAY PE
PER UN AND NOTES
Food service and bars Ri sk of wax st
cleaning chemi
cold water and
ammoni a, ri sk
greases
Restaurant me a | 12 15
Restaurant (fast food,,meal 12 12
seat 60
Restaurant (full servimeal 30 38
seat 90 120
Open more than 16 hournseat 190 250
Rest awprmr@emntepEragdcr i ng) me a | 25 30
Institutional meal s me a | 20 20
Function rooms, buffetfmeal 30 20
Snack bar or bar meal fperson 15 20
Bar/ |l ounge/ pub person 12 15
seat 140 180
Coffee shop patron 20 20
seat 400
Amenity sites Ri sk of wax st
cleaning chemi
hol ding tank c
cold water and
Toilet and shower bl oc¢
Shower use 40 6
Toilet wurinal use 5 1.5
Toil et (WC) use 10 12
Visitor center or Day |person 20 15
Tent or trailer sites|person 75 to 1|45 at | ow end
sawiump facility) site 180 to 108 at | ow end
Camp Trailer site fulllperson 70 75 (risk from
wastes and hig
site 170 170 (risk from
tank wastes an
strength)
Assembly halll person 15 12
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DESCRI PTI ON UNI'T (fF AVERAG AVERAGE DAY
FLOW/ DA ( GRAMS/ DAY PE

PER UN AND NOTES

Schools and day <care Ri sk of wax st

cleaning chemi
cold water and

Schoolr,esniodnent i al no c/|student|15 to 3|20
shower s
Schoolr,esniodnent i al no c|student |50 25
shower s
schoodresmorent i al with|student|90 38

shower s
Boarding school per ststudent|200 to 75 to 100

Day care center, per dchild 75 30

Not es:

T Use these figurese wirtth aveuvfaigew, amtieB®R val ues may var
t

[
one facildi y to another. For food service uses, consi
T Consider the potential impact of high ammonia | oading
T Consider the expected | evel of use and installed fixt

shown as a range.

T Add staff fl ows as needed.

lll- 5.1.4.2 Peaking factors for use with non -residential average flow values
The values Tpabolvd Hieldlaby t o peak day flows in differing

for a water closet is an actual flow, whereas the fl ow
need to be multiplied by a peakFilwog.factor to result in
A typical range of peaking factors f orr etsriedaetnnieinatl afnadc idlii
toThe AP should select and use a peaking factor appropr
The treat ment and dispersal system sizing and specific
peaking for nor mal residenti al sewage and effluent. I n

this MamuAP ehewlreé that the selected peaking factor and
in a DDF with peaking equivalent to that for residentia

For exampl e, if expected flow peaking is higher than nc
can be used to reduce flow peaking to the treatment and
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lll- 5.1.4.3 Mass loading and non -residential flows

Theystem selection standards (site capability, treat me
sizihygyraulic | oading rat,e grnchnldiamaar olf @ dehii lsg sMadntuead t y p
residential sewage alndl. afBriesrwageesteagitdnand peak fl

Wheasti mat DBF froasindbennti at andasdt praobbssiceer BOD mass | oc¢
chetthkat mass | oading does not exceed that f otrr etaytpmecnatl r
system andpeheBhi sasre@ansi deration goes hand in hand wit

esti mate DDF f rToanb Itdhlel IVial ues i n

Tabl-d 2Indi cat esc ptaggafcivdeasi denti akewsge wheeagth varies
nor mal residenti.al sewage strength

Because of this igsraesapperropsroiragmnegteh aintd specify a dispersa
standards of orhitsemanuales

Table lll- 12.  Facility categories

TYPE OF FACI LI |SEWAGE STRENGTH SI GNI FI CANTLY HI GHER

I ndustrial, co|At mini mum for medi cal and Personal

Accommodati on At mi ni mum for commerci al food servi

Food Service afYes

Amenities At minimum for food service fdluoowss .an

School s At mini mum for food service fl ows
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[ll- 5.2 Distribution and dosing guidelines

l-5.21 TYPES OF DISTRIBUTION AND DOSING

This Manual provides different wvertical separation and
distribution and on the type and frequency of dosing.

This is because:

T More uniform distribution has been demonstrated to im
by reducing saturation.

T Small doses have been demonstrated to improve soil tr
oxygenation.

See Vol ume IIWs.Bect ifamt her i nformati on on soi | treat me|
treat ment .

For very permeable soils, the standards of this Manual :
di stribution and demand dosed uniform distribution syst
have poor pat hogeanaoe mowlads  eefffolrument is applied in smal
or trickling application to these soils result in bypas

lllI- 5.2.1.1 Options

The standar dwi dpepogede fa opti ons. sHdtielsé¢ hei m@aljer i bpt iodns
di stribution and demand dosed pressure distribution, wi

As the site becomes more const rdacisniendg, wihlel odpidé eotnasd voif @ ttdi o

in reduced vertical separation or allowance for shall ow
I f Type 2 HLR is being used, increased vertical separat
dosi ng on fAs omet hsecsiel scas e s, i f soil i s shallow th-e use o
dosing will all oew SO rasusfeorofTyphee 1s aHl R.

When decidingopthifaolme tthestsi t e, consider a nhumber of f a
mai ntenance cost. For exampl e, it may be more economica
ti med dosi na@drdaangerra tsheamd fill to allow use of demand d:

llI- 5.2.1.2 Flow equalization and treatment

By specifying a simple system that equalizes or buffers
can i mprove the performance of the treatment system.

Where the Volume 2 standards refer to timed dosing or e

be made prior to or as part of treatment. This approach
equalization at thp tHhaskersal system pum

The AP should assess the degree of equalization to dete
and add further equalization at the pump tank, if appro
For ndosriong, APs will find advantages to using timed do
small, evenly spaced, doses needed for this type of app
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I-5.2.2 DOSING FOR UNIFORM DISTRIBUTION SYSTEMS

lll- 5.2.2.1 Selection of dosing method and dose frequency

lll- 5.2.2.1.(a) Hydraulic application rate

Dosing standards for uniform distribHydoaulsiyct Ampl iac &t i
( HAR)Tihsi st he depth of effluent applied to the infiltrati
expressed in terms of vol umeée) perr iam ewao lpieme dpere dreixfaimpd el

HAR = HLR+ Dose Frequency

|l gygeneiralis i mportant to use a | ow HAR, that is, to dose
of distribution. This wil!l result in as small a dose as

Specify a minimum dose frequency when planning the syst
the number of doses per day 4@t 1 2fooBimbi snssitarruicnt g .o nSse eo nS eccatl icc
at system commissioning.

The st apmrdavtitdee al mowalbduwes es per dhg,i howetwveirstto control
and so control the HAR

Dose frequency is differ.enfthifsoriTsf pbhpeealiHdadR didg gipiediRegiHe R d
frequency is needed itno omadienrt ation par o voiwd eHAaRd,equat e pat hoge
sand verti cal8 sSeefdcdsiaddni 2f.o2r. (fduyrt her i nf ormati on.

- 5.2.2.1.(b) Low frequency dosing option
The vertical separation (VS) standards of this manual w
frequency). Since VS is often a constraint, higher dose

However, where VSbésanunsdeephbnistoofiatd eane dft @a uuiskel ¢ ower dose f
(Il arger dose volumes) . This is provided as the o0low fr
uni form distribution systems.

This option may be useful where freezing conditions mak
certain dosing mdtlélotl 8. BrS4dei sSceucstsiioonn of strategies for
in freezing conditions.

ll- 5.2.2.1.(c) Timed dosing
Timddsing i s anabnpbieowr dtobrataeruendi f or m diTtsity | heitt h ®odh cyrst @

advant ages, such as reduced r dlogwievement $ fier seémdtoimcalequ
Ti med dosing results in equal doses, spaced more evenly
demand dosi ng, including:

T Li mitithygdrtahuel i ¢ Application Rate, because the dose is
certain volume), whereas a demand dose can discharge
the pump chamber during a dose.

T I mproved aeration of the infiltrative surface due to
demand dosed system where doses can occur in close se
T Equalization of tperekdawyafdowsnoveme cases, over more
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f Control of effluent discharged to the dispersal area.
all ow discharge of more than the design flow in any d
di spersal area due to | &akoweriadsfeltdvwe ory sitrefm. | trati on o

f More reliable calculation of system flows based on pu

Ti med dosing standards are provided as doses per day at
of timed dosing is that it controls the Hydraulic Appl:i
defined I ength of owismareSt,; gWwherheéowf, the HAR and inter

Wheme actical forpltame tpr djiencet dose at average flows. Thi s
the whole day during nor mal operation. Thils4d6imady . r2e dui(rbe
(Ti med dosing pump chambers) for further information.

lll- 5.2.2.2 Micro -dosing

Mi ccdosi mg fiosr m of timed dosing also termed o0l ow hydraul
fur tolpgr o atnh dte c dmgi daeruend f or m di stri bution system

Whil e seldomhingcmeshog, can offer advantages, such as
separ.amiicadlmsi ng is timed pressure dosing at a high dosi
application rate (HAR), ashb .d2e.f2.n3d in Volume 11, Sectio
The standards provirTdbl22¢spmPeidfi edlosabilredoenayg.f dhemit at
i s based on calcul ation of hydraulic application rate (
soi l are combined. It is also based on use of standard
Thi s means that, in some <cases, a | ower frequency of (
calculated instead of.Ausionwgrt he eguemplciyf iced| dalll so be us
used

For some soil conditions (example high coarse fragment ¢
in the soil constraintlddlutbmar ¢ table (see Section

When cal cul-ddsingg mdARmaxt mum dose per square metre is no
hol ding capacity of the soil or sand media directly bel
Foaal culoaft immchoso ng AR depth of the selected vertical S €
T 60 cm depth for <dredsn, CloeamyeMaelzamddsSand, fine sands an¢

sands;

T 30 cm depth for |l oamy very fine sands and sandy | oams
T 15 cm depth for | oam, silt | oams, silts, clay | oams a
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lll- 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 wup of 50 cm
category OFavorabled) plus a 10 cm sand ?ahidn®DRgofayé0.
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 I+ 12 (page II-24) = 12 doses per day at DDF

Dose volume = DDF+ maximum doses per day = 1500+ 12 = 125 L per dose

llI- 5.2.2.2.(b) Micro -dosing frequency calculation based on soil water holding capacity.

For ndoasiong, the frequency of doses is calculated so th:
of the water holding capacity (WHC) of the soil bel ow t

For this calculation, the depth of s&elk Vol bmedb/WNWsiSdet
5.7fdbrl1further information on water holding capacity an

I f the soil s watameltdoledlianrgy coavpearc itthye idsept h under consi ¢
| ayer c¢ | osfeisltt rtaot itvhee siunrifractehe Foas e xafmpihsees atnhde fwatle rs yhsotl
capacity of the sand media and the depth of the sand

considered. For soils with strong structure or macropor
preferablergeo® asrumlterd aof doses per day as is practical
As a guTakl-édBeddlpw)vi des typical water hol ding capacit
adjust these values where soil conditions do not meet t
I f -sbandard (for exampl e, l ower) HLR is wusedni ntimum t he
number of doses per day, which, may be | ess than the nu
As noted above, calculated minimum dose frequency may a
types (since soil types are grouped in the simplified t
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Table lll- 13.  Typical soil water holding capacity (WHC)

WH C 10% OF WHC, I N MM DEPTH 20POSE
TI?)(()'II'IL_JRE AS VOLU FOR 15 FOR 30 FOR 45 FOR 60
PROPORTI SOIL DH SOIL DH SOIL DH SOI L DH
Very Gravel 0.025 0.37 0.75 1.13 1.5
Gr av &lnldy 0.042 0.63 1.26 1.9 2.52
Mound sand 0.046 0.7 1. 4 2 1 2. .75
SandClogan C 0.05 0. 75 1 5 5 25 3 0
Sand
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
Si |t 0. 24 3.6
Sandy Cl ay 0.11 1.7
Clay Loam 0.15 2 92
Silty Clay 0.18 2 7
Slty Clay 0. 14 2 1
Cl ay 0.12 1.7
Not e: These values are based on favorable soil structu
including organic matter content (2 to 4% for soils and
of coarse(kxagménis the case of Very Gravelly or Gravel

lll- 5.2.2.2.(c) Examples of micro-dose calculation using 10% of water holding capacity

i) Example 1:

For etxhamsglomsi der a Sand mound with 75 ¢cm total VS, made
of 45 ¢cm depth of Sandy Clay LoamPefravcr adod gmisni/yipnecthd r €
effluent, HLR to the?sand surface 40 L/day/ m

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 IIF 13 = 1.4 L/ m?,
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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i) Example 2:

For eaxamglomsi der a site with 60 cm total VS, made up of
and consistence cReeqory 36&Pav oa¥gapbeld duce B5t ,L /HEaR/ / m

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 IIF 13 =2.7 L/ m?,
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.

I n this case, the Silty Clay Loam soil has a higher wa
grouped with itnahbtlhee, ss ima@mlnisf it dcht tdloes i nagl o uleagtueech crgi owi d | I
the mini mum frequency in the simplified table.

IlI- 5.2.2.2.(d) Micro -dosing to soils with high coarse fragment content and denser soils

Soils with a higher coarse fragment condtnengtenwirlall , hasweé |
higher density wil!/ al so havwvere floovwer wheaema adiotsyi ntgo el dll du e
a | ower hydraulic application rate.

i)  Micro-dosing frequency from the simplified table:

The Vol ume | I standards provide | ower HLRs for denser s
a high content of coarse fragmentdosiTrhg sf rneeqauaebn-ceyd bftr otnn e
(palgkdhas already been adjusted for these soils.

Fovergy avelly sand, start with thes(do®ims ignhdelrtiedgbuleesh)c ya nfdo r
mul tiply bg¢. @8 factor of

i) Calculated micro-dosing frequency for soils with high coarse fragment content:

When calculating a hydraul i cTalplpd 3iclaldtj ost rahe W&HARK) , hdb
of the soil, for gravel content above 35%.

To do this, reduce the water holding capacitycogrssmalti,f
fragment content).

For example, for a site with a 60 cm depth of Very Grayv
of 50%, and a 25el5edt,addcydllRulodt e the dosing frequency as
been adjusted based on gr awvél 1)x®Pn2ent following Section
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10% of WHC from Table 1l 13is 4.1 L/n?

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/nt 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 wi t h 0poor 6 structure :and consi st

For soils with a structure and consi STtadbn-ddd palgrE®goriyf of
calculating a hydrauf ot | alpapbH gdc3a titilloenn readjeu YtHAtRHe wat er h
the soil by multiplying the fTAbkei WHGavalduenbyhastasbolt
higher bul k density.

For example, for a site with 60 cm depptth uaft ulroea nayn dS acrod s:
category arRdoMBRL/&ay/ m

10% of WHC from Table 1l 13is 4.1 L/n?

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/n? per dose
Minimum dose frequency = HLR + maximum HAR =27+ 3.4

= 8 doses per day at DDF

lll- 5.2.2.3 Timed and micro -dosing with subsurface drip dispersal systems
Since subsurface drip Wsesparisaversyydeémaul(iSODI oattheg r at
dose frequency fr Vvml thset avnbdl auseds firnée g théeer s y

The standards specify that HLR d owalSudeDs ibsy rreulutciepdl yfirnogm
factor of 0.5 for Type 1 effl uenltiblabfd@O2detf @irl Sype 2 ef

For timed dosing, where the HLR is selected amdbl+teeduded
l1orovides minimum dose frequencies for timed dosed SDD
reduced dose frequency standards for cold climate condi

SDD systems typdosi hg . -doMecnmgo drr,equency can be ddllcul at
5.2.2F@r common situations, where the HLR is selected
standaabisd dnndabl-d 5lddlprwvi de recommended mini mum dose
HLR are used, -doasli mwyl &tre qmienrcad e s .

Pa g k46 10



Sewer age

System Staweasll olRractice

Manu al

Vol uliine

Table lll- 14.  Minimum dosing frequency for timed dosing , with SPM HLR for SDD
DOSI NG FREQUEDDFK
SOl L TYPE OR NOTES
Type&sDD HL|(Typ&DD HL
Gravelly Sands, Coarse Sand, Lo|8x per dayle& per da
Fine Sands, L o@lnmeya rF i Qicea rSéen WB&a n & ¢
Cl ean Coar MeuB8an®éand in sand mo|8 x per diqMicdosing
trench/ bed.
Ot her soil s 5x per daylX per da
Table lll- 15.  Micro -dosing frequency, with SPM HLR for SDD
EFFLUENT TY DOSES PER DAY DOSES PER DAY,
TYPBEDBLR TYPBDIMLR
solL TYPE / S 30 CN 45 CN 60 CN 30 CN 45 CN 60 CN
Gravelly Sands 18 12 9 36 24 18
Mound sand 14 10 8 34 22 16
Sands, L oaOnhye aS] 10 8 6 54 16 12
Coarse Sand
Loamy F!ne San 8 8 6 20 192 10
Loam, Fine San
Very Fine ,Sahda
Silt Loam, Sil 6 6 6 12 12 12
Cl alg am€ays 6 6 6 12 12 12
NotFal |l ow soil depth instructions in the standards
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llI- 5.3 Vertical separation

I-5.3.1 M INIMUM REQUIRED VERTICAL SEPARATION

In general, the purpose of wvertical separation is to pr
primary objective is to remove pathogens.
Soil treat ment performance is affected by many factors

| oading rate, hydraulic application rate,spegqeief domdd tdii s r
operation of the sewerage system.

This is why there are different tables for different ty
and typenobfhedfadukic | oadhaorg magte IiHLERY tulserde wi | | be s
separation options availabl e.

Fi gu+le hlolwls vertical separation (VS) for a conventional
in the same way for fild]l systems and sand mounds.
Segectliil6int ®r il lustration of vertical separation for a
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I11- 5.3.2 VERTICAL SEPARATION FOR DISPERSAL SYSTEMS

IlI- 5.3.2.1 Selecting vertical separation

To select the vertical separation (VS), the AP should
ground system and noting theéd4dhviafidralbil ef corpmad toinen re ec GBrec
and system selection.

The System Selection Worksheet can béddukled. 2 0 record VS

I f soil depth is |limited, the infiltrative surface can
surface (06at graded) or elevated above the surface on a

Gravity systems can be used below grade, shallow or eve
bel ow grade, shall ow, Aagr agdes dbeendadlr Adlhev ¢ agrAadeé&r ade syst
forms of at grade systems.

I f the sand | ayer used to raise the system above grade
system becomes a sand mound.

Sand mounds are a type of above grade system. Sand moun
VS table because they are a specific technique.

lll- 5.3.2.1.(a) Soil and as constructed vertical separation
Where Volume |1 tabl ¥8& nsdh caw nma nmimuimmuans scooinlst ructed VS, t

Soil VS + Sand media fill VS = as constructed VS.

For exadmpliev,e soi l depth is 60 cm and g2efffl text urwi tils fhn
di stri buwttiaommdaanddemaueéndysi ng:

Table IF 15 (page 1I-27) minimum native soil VS is 60 cm, minimum as constructed VS i85 cm.
A raised system can be used with25 cm sand fill to meet the standard for as-constructed VS

60 cm of Soil + 25 cm sand = 85 cm as constructed VS.

When | ooking at the VS tables, |l ook at the type of dist
i mportant to also consider tHd4.s)i.t2e capability standard
Remember that site drainage may be an option if the shal
See Sddé6li pbar information on site drainage.
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lll- 5.3.2.2 Example of selecting vertical separation options for a site

Consider a site with the foll owing Leooanndyi tSaamds h barhdvel
structure ankKf confsidsheehnd®mmmdaygi | depth to the restrictiv
The climate is Aobtaekbrehébpecehtd. system is not constra
Check site capability, then check distribution and dosi

Gravity site capability Table I+ 5 (page 11-14) specifies gravity distribution not allowed as soil
depth (maximum available VS) is less than 150 cm

System constraintsTable IF 6 (page 1I-16) allows for any type of dispersal system other than
lagoons and ETA beds

Soil constraint Table IF 7 (page 11-17) does not require any specific distribution or dosing
method .

Working down through the VS tables (page II-26 onward), simplest first:
Table I+ 14 (gravity distribution), no option due to soil depth
VS options, using Type 1 HLR as area is not constrained
Table IF 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 IF 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 necessaryas 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 VSi for example, to prevent overuse of the
system, but is not required.

Table IF 17 (sand mounds, sand lined trenches/beds), options are availablebut not needed as
simpler option using native soil is available.

Table I+ 18 (subsurface drip dispersal (SDD) systems with micredosing), options are available:

Type 1 or 2 SDDwith micro dosing, minimum 45 cm native soil, fill option not needed.

Pa g k16 15
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For this site, the simplest and | owest cost option, cons:t
with normal demand dosing.

Note that options may be c hfiofsoern efxoarmprleea s othnismeodt hdeors itnhga nm
ot hedvant agessubsurface drip dispersal may be chosen to

Ill- 5.3.2.2.(a) Example of selecting vertical separation options for a site , shallow soil

Consider a site with the following conditions: Land sl o
structure and consistence, and a 30 cm soil depth to th
extremely col d.

Gravity site capability Table I+ 5 (page II-14) specifies gravity distribution not allowed for soil
type
System constraintsTable I+ 6 (page II-16) shows sand mounds are allowed
Soil constraint Table IF 7 (page 11-17) specifies uniform distribution and timed or micro dosing.
Working down through the VS tables (page 1I-26 onward), simplest first:
Table I+ 14 (gravity distribution), no option due to soil type

Table IF 15 and Table IF 16 (uniform distribution to systems with < 30 cm sand media fill), no
option s due to soil depth.

Table IF 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, meetsthe 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 IF 18 (subsurface drip dispersal (SDD) systems with micredosing), options are available if
sand media fill is added, since the 30 cm minimum native soil depth is met:

Type 1 or 2 SDDwith micro dosing, minimum 60 cm total
30 cm sand plus the 30 cm soil = 60 cm, meetsthe standard
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The chdiicep aswfsalem wi | | now dependt bev @it hamlddeact Adga,i nsuc
withe si mpl feis.t sfooprt itohnii§ ex amplies, not a constwiaihntd,e manTyp
or timedodiddi rbgg a sfuort atbhhies optxamml e

The choice in this case woul dsiamblunde ico msichkert atbil en tof t|
consideration of the cost of added sand for tHAé méedmand
dosi ng arosmingr mpti ons may be |l ess costly if sand is exp
and a mor e spoupntpiomttirodT hgedsree lo.pt i ons woul d al so give ot hel
reliabl eveofittoowshe di spersal system.

Check blTaacbk-@{ @ dlgke®( key systemThensabhenteldicates that a s
the site.

Documensgelthet ed VS tolpmatoing(nsd!l eanidn t he System Seldelcti on
4. 1)o. 2y recording. in another format

lll- 5.3.2.2.(b) Blinding layer and vertical separation standards

See Selclbli 6n2 01. de)scri ption ofamd siamfdo rbnma tnidom gon awlear e
should be used

When selecting a vertical separation for a system with
T For gravity and wuniform distribution systems, the bli

VS, if the infiltrative psruorvfiadbeadt i s hat |l ayebel ewl gseadeéeh
T I f the sand | ayer is thicker than 10 c¢cm, then it is n

considered as part oriotththe rmatnidv enedd ial ddepthh.

T I f the infiltrative surface is raised, al/l the sand m
considered as part oriotthhe rmatnidv enedd ial ddepthh.

This allows for installation of the blinding | ayer by
blinding l-ayéowsanmdidigsa blinding | aper tboat Aiosveuaesypst
native soil depth than indicated.by the standards table

llI- 5.3.2.2.(c) Boundary conditions
Depending on the type of boundary at the base of the VS

Boundaries that need speci al care include:

1T Fractureboweck fractured rock aquifer

T Very high permeability soil, particularly when above
T A permanent water table, when nearby water wells draw
For these higher risk situations, consider increasing t
rate, and -dicdinrgg mi cr o

I n general, increasing the VS by 15dosi B8, cwmil bri mpvong
removal in tRedsoihgskHeRewi | | al so lifmpType 2 adfhfolgeentr eine
consider reducing the HLR so that the HLR is closer to
removal
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Onl i ne mappi ngndofwealgiushteewvs eweldt tap: i MagpBL. dov. b)a.nada/ es s/
the BC Water RbsbprEtbwwwtems. gov.bc. cal/ ws d/, darteas_pseecatricvhee
Note that provincial aqui fer mapping exifinntod anlly awhaerrfer
BC have been mapped and assessed.

llI- 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 met hod i(spaar tviicaubllaer loyptiifor
area is, lailmihtoeudg)h t hi s wi |l | s elTdhoem Vooel utnhee 1ol n |sytlaanrdgabrtdes oi|
vertical separati ohny dfraarul Ty p d o2 deéenh fjd aurmeat tecsa s(elsLR)par t i cul
distribution and for demand dosing.

A | ar ger ssopielc itdigi pebdifi dire adequate soi(lpabrasediltarrd ayt mpeartth o g e
in these cases because:

T Type 2 effluent may have pathogen |l evels nearly as hi

T Type 2 effluent hydraulic |l oading rates are higher th

T risk of bypass or saturated flow from the infiltrat:.i
T there is a higher risk of soil satur aandon i f mul tipl
T tot al number of pathogens applied will be correspon:

T Type 2 systems typicalrlesulnaviengl d@sns or no biomat,

T less effective distri,bution with gravity dispersal
T | emsder aotfd fofnl fulemmw t o the soil framdt he infiltrative
T 'ess removal of pathogens by the biomat
Since Type 2 treaft tuesmdads sa s elmst iaoce t e atamalalr dsi oé t hi ¢
for high HLR with Type 2 effluent. It is considered th

generally fixed. So, the standards prioritize higher HL

HowevferTypge 2 effluent is applied using Type 1 hydraul:.
use of Type 1 verti @aald sTgpar dt idoms i mtga nmdadr dish$ tsr ii Bu thiecra u
the | ower HLR the shallower VS wil/l be adequate for tre

For exampl e, for gravi tTyabd-ids4lipla b®dsipoenc itf00 el m eV SSafnar Ty
ef flHlERtbut i f the effluent was applied at Type 1 HLR, t

i) Type 2 effluent with uniform distribution

The Volume Il standards allow small-ediosvegtiopal ossesparat i
Type 2 HLR. This is because these options |l ead to | ower
for Type 1 HLR. wehreyr iad ks oo fl bspadislp ascd towr. adtoiseers apart

Ti med andosmiwrcgot herefore reduce the risk of bypass flow
Type 2 HLR.I|{Be & . Hfeelt.i(danNscussi on of hydraulic applicatio

Ti med dosing standards for Type 2 HLR result ismmeigher
soitlhse, st andasldisg hstpléyd idfrayr gyepe 2 HLR with timed dosing.

Since-domiscirnog ensures the same HAR regardless of hydrauli
for Type 1 and Type 2 Hd&®Rsiomgaild wvsoéd. types i f micro
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Standards for sand mound and sand | ined trench or bed s
Type 2 effluent, -dosi ndhaits reagwinr end cwlner e these high HL

lll- 5.3.2.3 Monitoring vertical separation

Vertical separation may be monitored omst aodisiep®ede(cutsiionng
| 46l. 5).Ror5 guiodne Imonneistforvienrgt i cal s egpa%eacttii-b8hn 3t.02 .2H WTa )

The observation standpipe(s) mayshel ilmedyti adnd edn satt a Itlheed ta
date to observe the vertical separation available below
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lll- 5.4 Horizontal separation

This Manual provides horizont al separation standards as
and other potenti al receptors (boundaries). The setbac
removal and dilutionmnnVSd®mrVdluaméaelrV,i n$o@ctmati on.

I n somekscal government byl aws may specify minimum sethb
such as water bodies. This may include setbacks establ |
should check for potenti al i ssues as part of site evalu

I-5.4.1 SEPARATION TO FRESH WATER

Separation distances to fresh water are shown in the st
The AP should be aware that the Riparian Area Regul atic
components and wor k neoarrk sitnr evaarise r caonudr stefsati sw al so subj e
byl aws and devel opment permit areas may also restrict t

The AP should assess a ditch in the same way as any ot
whet her the ditch is ephemeral,.intermittent or permane

- 5.4.2 SEPARATION TO WATER WELLSAND AQUIFER CONSIDERATIONS

Separation distances to water well s are shown in the s
protection plans for water suppllye asdyatrtapaens ds estt badwiketertse | ct i
adjacent wells are known to be situated in an unconfi ne
be as far away.as the site all ows

l-5.4.3 SEPARATION TOSLEEVED WATERINES

I f the standard separsatcitdmnt o ra pldirenseskiirseg nweetd temec hi evabl e,
to slekbvwietihea suitable continuous pipe, extending to t
sealed to the suction |line pipe at each end. No joints
are to be used withiThethbkbesethgckhidgestante. be of the sa
the water | ine.

This will all ow reduction of the setback to the standar

l-54.4 UPSLOPE AND SIDE SLOPE DRAINS OR BREAKOUTS

The AP determines the |l ocation of potenti al breakout s.
The horizontal separation standards give a minimum di st
In some situations, there may also be a risk t-Babpefflu

from the dispersal

For upslope or side slope draiRsgua2phdl ppbeenheafoblewkng

1 Separation to the dispersal area should be a mini mum
subsurface dam (i mpermeable barrier) is used.
T Where the sl(dépessi solrlaotweas)dr ai n or breakout point is oV

subsurface dam (i mper me &afel d obsaazpodnrdaanhie @mrhddbavo s E a p e
breakout or drain standard.
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Figure llI- 2. Schematic cross sections showing upslope drain and subsurface dam

SAFE HORIZONTAL SEPARATION TO UPSLOPE DRAIN

DISPERSAL SYSTEM

—_—

UPSLOPE DRAIN
BASE<1.2m
BELOW INFILTRATIVE SURFACE

IMPERMEABLE MEMBRANE PREVENTING
BREAKOUT TO DEEP UPSLOPE DRAIN

— DISPERSAL SYSTEM

n® o e

[ ~—_ RISKOFBREAKOUTIF
\_— . —MEMBRANE WAS NOT THERE
TO DIVERT WATER

\IMPERMEABLE BARRIER

MEMBRANE

UPSLOPE DRAIN
ASE>1.2m
BELOW INFILTRATIVE SURFACE

l-5.45 SEPARATION DISTANCES FORBC ZERO DISCHARGE LAGOONS

The setback distances for |l agoons consider the particu!
open water containing untreated sewage. Lagoons raise
transferring pathogeersns oabhouurta nssd o uwarnsd. conc

I n addition, measur ement is taken from the maxi mum wa
separations are greater because of the | agoon berm top
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- 5.4.6 HORIZONTAL SEPARATIONS TO REDUCE RISK OF DAMAGE OR ENCROACHMENT

Hori zont al separation is wuseful to reduce the risk of
nei ghboring Pabpé&®irholviadneds gui dance for these situati ons:t

Table lll- 16.  Guidelines for minimum horizontal separation distances

FROM
WATERTI G
DI STANCE TO gsgrEl\[A)l(sl\sl FR(OMMETLRAEGSC SUBSURFA
TREATMENT
( METRES
Property | ines 3 * 1
Building or structure
. . 1 * 1
peri meter drain)
Di spersal system (incl 6 6 3
system)
Buried utility servi ce 1 1 1
Drinking water supply
1 * 1
ground
Not es:
T * For | agoon separationsTahbhl-20Prg&Pases see Vol ume ||
T For swimmiomglpoelds ponds with no external subsurface d
a building oallstgwsttaumse dxaept for BC zero discharge |
mai ntenance wor k.
T I'f these guidelines are departed from, the AP shoul d
of system damage or encroachment.
T Buriteidl iuty services include sewer, stofFmwataerny, wel &c hei
buried services follow guidelines published by the ut
In freemdngtomns, i mportant to consider setback to roads,
T Soil may be compacted
T Snow cover may be disturbed, compacted or removed

A separattontbés8 mreas fromagysedmceompekeaf ssystem fr
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lll- 5.5 Hydraulic Loading Rate

Hydraulic Loading Rates (HLR) include consideration of
organic material. $&. WVl ufmer tt Wer Siercftoromat i on

I-55.1 SOIL CHARACTERISTICS FOR THEILR TABLES

The HLR and LLR tables group soils with the same | oadin
groupsé. Selcl8li 8n2f.o3r. (fayrt her i nformati on ,onansdoaflb-gyrlolulps
(palgd@R2whi ch indicates which group the USDA soil texture

- 5.5.2 HYDRAULICLOADING RATE TABLES

llI- 5.5.2.1 Example of selecting HLR and calculating Area of Infiltrative Surface

For this example, the soil at infiltrative surface, and
angul ar blocky structure, friable consistence, and coar
DDF 1300 L/ day:

Determine soil structure and consistence category, usingTable I+ 21 (page II-35) (same table as
TablelF4). Category is OFavorablebd

Select HLR fromTable I+ 22 (page II-36), based on soil type group and category:
Type 1 HLR = 15 L/day/n?, Type 2 HLR = 25 L/day/n?
Select HLR fromTable I+ 23 (page II-36), based on Kfs:
Kfs is in range of 300 to 550 mm/day.
Type 1 HLR = 23 L/day/n?, Type 2 HLR = 40 L/day/n?
Choose most conservative (lowest) HLR for design:

Type 1 HLR = 20 L/day/n?, Type 2 HLR = 25 L/day/n?

Coarse fragment content is <35%, HLR adjustment is not needed.
(See Sectiorill- 4.1.2.2for example calculation)

Then the Area of Infiltrative Surface (AIS) is calculated:
With Type 1 effluent, AIS = 1300 L/day+ 15 L/day/m? = 86.7 m*.
With Type 2 effluent, AIS = 1300 L/day+ 25 L/day/m? =52 m?.

Record this selection and calculation liddl. oh&. 3ystem Sel

llI- 5.5.2.2 Subsurface Drip Dispersal (SDD) hydraulic loading rates

The si zuibnsqurdfacse dirbiaps esdy satnemesn ar ea | oddélnhlBedaus e exf St
small contact surface bet weenr etdhuec eesmathhdear d aRd Rt her sos k,
systems.

The SPM standards have a simple factor for reducing the
values to roughmhputaechecdmedndat i onkd6l. Ieber Saenc teixoanmp | e .
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For more specific gandédaceépaereéiepdst oddwaieyaetr, sdme out dat
guidelines may stil!l be in circulation. These older gui
be only suitable for hot, dry climates, where evapotran

- 5.5.3 HYDRAULICLOADING RATES FOR SAND MOUNDS SAND LINED TRENCHESOR BEDS

lll- 5.5.3.1 Selection of HLR for a sand mound, sand lined trench esor bed s

I n a-lsanmedd sysitziimmg tthreocetdwesepabgatdedwlaldi ng rates, one fo
soi l at the base of the sand, and one for the sand:

T The basal (native soil) HLR is seaslysdteand (isre et leex asmprhee sw
Use the Type 2 HLR for the native soil

T The sand HLR is selected based on the type of effluen

See Sdd6li bar an exampl e.

III- 5.5.3.2 Sand media and HLR

Vol ume || provides a range of sand media specification
expensive to |l ocate in some regions of BC.

HLR to sand media takes into consideration the amount
factor in establishing the permeability of the sand, an

The ASTM C33 speciufpicatlDeonpabbbwg fhe 150 Om sieve and
passing the CRB5ma@m adiseoveh.ave an effective diameter small
mouné&esr thesdambd@ymarggeB] modi fies the C33 specification
in order to ensure the sanTdo ddoiefsf enroetn thiaavtee etxhciess ssipveec iffiinc
the sand Glse aeni tChoedir e Band MdbherdeSamdds can be considere
sand

I't is preferable to sieve test sand following a wet sie
(1l ess @mani n75t he aggregate ar e characterized. | f sand
underestimating the amount of fines, as the fines may b

I-5.5.4 HYDRAULICLOADING RATE AND THE INFLUENCE OF SODIUM AND SALINITY

Over ti me, sodium can accumulate in thehsebilandSeedube
Sectlid8Inf4or further information.
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lll- 5.6 Minimum system contour length and Linear Loading Rate (LLR)

Di spersal systems are installed along the contour (0o0n
the ground. The |l ength of the system on the contour 1is

I-5.6.1 SYSTEM CONTOUR LENGTH

lll- 5.6.1.1 Horizontal flow and groundwater mounding

When effluent is dispersed into the ground by a dispers
ot hertwheegsoil wi |1 become sat urlaft etdheb ediosamp etrhseal dicseplelr s(a
underl ain by deep, permeable soils, then much of the wa
and the water table rise wild.l be very small

DISPERSAL CELL
(TRENCH OR BED)

WATER FLOW
I f the dispersal cell is |l ocated above a very | ow per me
(sideways) to get out from underneath the dispersal ar e

RESTRICTIVE LAYER

To move horizontally, the water needs some head pressur
soil. On a flat site, thisupeafd zadmonmhgod cofmewdtrem v mee

GROUNDWATER
MOUND

— SATURATED SOIL
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The finer the soil (with smaller pores) the more head i
hi gher the mound will become.

HIGHER MOUND FOR
SAME FLOW TO LOWER

PERMEABILITY SOIL
,.r-—-"/)))))// \‘H\‘\\\\_
_— SATURATED SOIL T
This is much the same with a water table below the dispe
the resistance of the saturated soil bel ow the water ta
This is similar to the mound that builds up i f you pour
MOUNDED WATER
TABLE

ORIGINAL WATER

TABLE
On a sloping site, the head pressure comes from a combi-
wi || be smaller as the slope gets steeper.

SLOPE ADDS HEAD
AND REDUCES
GROUNDWATER
MOUND

RESTRICTIVE LAYER
This groundwater moundticmentcamdrersadt oe gtrloev wétthi cal separ
that it no |l onger meets the standards.
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IlI- 5.6.1.2 Breakout risk

On a sloping site the water wil!/ move down gradient, u
| ayer follows the shape of the ground).
Theeceiving a&aheaarea of soils downslope of the system .
separation to a br edaekpotuht i(n7 .t5hins) ,a riehae aigs® €ilmphoer twaartter f | o
needs a cert afijnusde patsh ao fl asrogielr pi pe can carry a | arger f
fl ow.
I f the soils in the receiving area are too shallow, the
out .

RECEIVING AREA TO

SPM MINIMUM

\‘ - SETBACK

RECEIVING AREA SOIL TOO
SHALLOW, SATURATED FLOW
NEAR SURFACE, BREAKOUT

SATURATED SOIL

RESTRICTIVE LAYER

Capillary rise fteamerei fant hhesswet e¢érooi s near the surface ¢
the surface.

Sowhen considering flow away mprootmamnttbi dk speErshke aeeai vi
well as those below the dispersal cell s.

Ill- 5.6.1.3 Linear Loading Rate (LLR)
By applying metasleovag etrheeadontour, | ess water builds up

The exampl Ei ped43awlBii Iy urdes hlolwls a pl an and section of a sy:¢
butome case is stacked on the slope, and in the other i
is 1500 L/ day.

The site has a flow restrictive horizon at relatively s
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Figurell-3. Exampl e of oOstackingdé a system, pl an

50L PER LINEAL METER PER

DAY APPLIED PER CELL TWO SYSTEMS, ONE LONG, ONE SHORT
DISPERSING THE SAME DAILY FLOW,
DIFFERENT LLR

THREE DISPERSAL CELLS (TRENCHES) EACH 10M LONG
SYSTEM LENGTH 10M
I ]} DISPERSE 1500L/DAY IN TOTAL (500L/DAY EACH)

SLOPE

3 CELLS, SO 50 + 50 + 50 ADDS UPP TO 150L PER
LINEAL METER ALONG THE CONTOUR PER DAY

50L PER LINEAL METER
PER DAY APPLIED

SINGLE DISPERSAL CELL (TRENCH)
30M LONG

SYSTEM LENGTH 30M

DISPERSES 1500L/DAY

SLOPE

ONE CELL, SO 50L PER LINEAL METER
ALONG THE CONTOUR PER DAY

Figurelll-4. Exampl e of 0 st aoo&ditewgtidoflovarestrigtigetlagem , section

_ 50L PER LINEAL METER
PER DAY APPLIED

_ ENOUGH VS FOR
GOOD TREATMENT

SHALLOW GROUNDWATER
MOUND, SHALLOW
SATURATED LAYER

150L PER CONTOUR
_— LINEAL METER PER
DAY APPLIED (3 X50)

___ INSUFFICIENT VS
POOR TREATMENT

— ]\ Y7 DEEPER SATURATED FLOW
\ ‘ — LAYER, MORE RISK OF
L. | % \. /' BREAKOUT

SATURATED SOIL

The |l onger, narrower, system (in this case one |l ong trer
separation because |mestsalawantge rt hies caopnptioiuverd. per
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The amount of waetalampltitead Mt ear Leadheg Rat e

LLR = DDF +SYSTEM CONTOUR LENGTH

Linear Loading Rate btahiket®maenbiuleadrasr leleognsge de ntoough t o mai n
values are:

T Greater for deeper soil, because there is more depth
1T Greater for more permeable soils, because the water w
T Greater for steeper slopes, because the water will fI

- 5.6.2 MINIMUM SYSTEM CONTOURLENGTH

The standard provi deEabla2 &liimp-§8f it od dted kelr enisfyes t mimn icrounnmh o u r
l ength

For small er s,yspermeabtithedaapar ds of this Manual speci fy
7 .ny, measured along the contour, can be used as an alter

lll- 5.6.2.1 Applying the specified minimum  system contour length  standard

The final selected |l ength of the di spersal system may
mi ni nsuynst em contoium obeadgt ht o meet the bed width standard
bed sy stpeamsti cul arly when.only one bed is installed

For exampoémsi der the following situation:

The design flow rate (the DDF) is 1600 Z2a/ndlayt,hded gstechi Tiyp e
ovdmB0 wimmh no evidence of flow r.8etriKfsvieshh2O0pbmmbhéedw
system is a Seepage Bed.

AIS = DDF+ HLR = 1600 L/day+ 27 L/day/m? = 59.26 m?
Minimum system contour length from Table IF 26 (page 1I-38), specified minimum of 7.5m
Maximum Seepage Bed width from Table I+ 38 (page 11-49), 3 m

System contour length to achieve bed width = AIS + 3m=59.26m?+3 m =19.75m
(approximately 20 m)

Based only on the DDFsyasntde m hceo nstoo ulfl dledpa ghthdh wiehveer , t he ma x
all owabl e bed width, combined with t hes yssttaennd@medcgatnhl @wra b |
oft9 . MmBor a single seepage bed

Alternately, two beds at 3m wide x 10 m | ong each coul d
to meet the standards (ker Sel@pdge bed spacing

lll- 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
the infiltrative surfaceo6 is measured from the infiltra
seasonal hi ghwavtadrert a lalbd e whi chever is the smallest di s
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A high permeability | ayemafebeg. agrawmetiiog datmed uffleaw ViBe 4
hori zosnaamdbe campsardteroefd this oO0soil depthdé for selectior
or LLR.

Note that this is different than the definition of vert

may ebxet r emel y perimalab( e. gnaoé&f rgarcasveecel € 8lelblt) Bo n

I11- 5.6.3  SELECTING AND USINGLLRVALUES

LLR values are selected in the same way as HLR values,
then used to c aslycsutleant ec omitei ummuaine @@ tr h

Minimum system contour length = DDF + LLR

I n all cases, the system should be I ong and narrow on ¢
mini mum | ength calcul ateewai lidblieh,bepeefermble tengsh a | o

lll- 5.6.3.1 Example
Consider the following site and soil s:

9 Daily Design Flow 1500 L/day
T Loamy Fine Sand, singl e gSiatien,sllomesel2%fs 1750 mm/ day

T 50 cm soil depth below proposed Apnpfliiletsr aftoirv eo vseurr f7a.c5em
(sodéptthe worst case for receiving area within 7.5m o

Refer to Table I+ 26 (page 11-38), soil depth < 150 cm, use LLR table values.

Determine soil structure and consistence category, usingTable I+ 21 (page II-35). Category is
oOoFavorabl eo.

Select LLR fromTable IF 27 (page 11-39), based on soil type group and category:
Soil dep#shHo6Danomé, 0sl ope r ablfgday/mo>10%6;| LLR 7
Select LLR fromTable I} 28 (page 11-40), based on Kfs:
Kfs is in1000 to 2000 mm/day range
Soil dep#sHo6bam@e S| ope r am®@ledaybn> 10 %6; |LLR
Choose most conservative (lowest) LLR for design; LLR =¥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 andysthemcadwrtionariti hbee nSpy shtreim i Sreulr
Wor ksheet (lsldleglSecti on

lll- 5.6.3.2 Soil layer for LLR considerations

For assessing LLR and selecting LLR values, the soil | a
of the seasonal hi gh water table (SHWT).
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I n the absence of a SHWT, the soil |l ayer of-reéestereiresitvae
hori zon.

I f both the fSIHGWM@stnidctihee horizon are deeper than the o
interest is the | owest soil |l ayer in the deepest test p

Consitdhheoi | depth below the infiltrative surface in the

- 5.6.4 MINIMUM SYSTEM LENGTH FOR AT GRADE AND RAISED SYSTEMS

The standards specify that, for LLR or minimum system |
spread of effluent at the ends of beds or trenches, or &
(CTDS) .

Note that if the CTDS is placed on a coarse aggregate or
system |l ength is determined as for Seepage Beds.

- 5.6.5 MINIMUM CONTOUR LENGTH FOR BELOW GRADE SYSTEMS USING SAND MEDIA

The standards establish ¢ phiaé¢adahnedy emeidsi an ob eallo w wahnec ei nffoirl 1
for CTDS, bel ow the point of application). This approa
described above.

I1I- 5.6.6  SLOPES WITH CONCAVE CONTOUR

Di sper sal systems are placed along the contour of the |
l and surface is soacraivek dfhefnl dlmec®endentrating.

Figure IlI- 5. Contour bed effective length (plan view)

CONTOUR IS CONCAVE

MOUND OR AT GRADE BED
_______ FOLLOWS THE CONTOUR

Effective Bed Length for LLR

Sa]
S
ol

"BOWSTRING” LENGTH

I f the contour is curved to give a concave (from side t
the distance between the furthest points along the <corl
di stribution cell

However, i f subsurface wat esroifll odvwe pitsh pbreil noaw &tlhgev & enrf1li bl @t arta
it is not necessary to apply this consideration.
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A highly concave slope (similar to a broad gully or sw
bowstring |l ength. This situation could result in surfa
ofunnel 6 effect)onBhaves swopk maki gbkty be suitable for s
systatggs,ades baeendd sand mounds, and need extra care.

- 5.6.7 SITES WHERE LENGTH IS CONSTRAINED

I f the minimum all owable system ¢dbdrt AAlec omaindgearh twh d | f alol
approaches

IlI- 5.6.7.1 Toe blankets

A toe blanketld16.s%.e4 &Sreclié omsed to increase effedtoieve de,

Bl anket is a blanket or mantle of sand or permeabl e soi

in the r ecTehievipnugr paorseea i s t o aid seepage from the raised

additional depth for effluent to move away from the dis

be saturated.

1T Ensure the toe blanket is at |l east 25 c¢cm deep or at |
l evel in the receiving area.

T Toe blankets should not be used with Al berta at Gr ade

T The toe bl anket may cover tphaeftoernte xraemprleec ewhve rneg talreerae oi
of shallow soils due to a dip.

lll- 5.6.7.2 Sand mantle sand mound
See Sdd6li bhf.dr. 2a speci al case of the use of toe bl anket s

For systems wOhLAd®PFoofl @s s, and sl ope of up to 250%,
to use a |inear |l oading rate of up to 50 L/day/ m.

lll- 5.6.7.3 Relief drainage

As another option for sites with |imited contour | engt|
stacked cells on the sl ope, with interception drains a
from the disperstae¢r cgptieons dmoaitme smoul d Infeed4 Felgeurset and
| 46If or an exampl e.

Drain performance should be monitored by checking the d
6.19
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Figure lll- 6.  Example of interception and relief drainage between two systems on a slope (section)

DISPERSAL SYSTEM 2
am %,///_

WATER TABLE
MOUNDING

IMPERMEABLE INTERCEPTOR DRAIN
LAYER ALSO ACTS AS TOE DRAIN
FOR SYSTEM 1
I11- 5.6.8 OXYGEN TRANSPORT

For alll sites and dispersal met hods, it is important t
promote aerobic bacteria that consume sewage.

The standards for bed width, trench and bed spacing, an
based on consideration of oxygdnbit Ifbonr3 pfourrtt.h eSe e nMVoolrumaet i
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[lI- 6 SPECIFICATION AND INSTALLATION GUIDELINES

[ll- 6.1 Flow monitoring

Moni toring of sewage flows is recommended for all/l onsit

assist with diagnosis of system malfuncti on, and will e

use matches the capacity of the system.

Options for monitoring flow to the dispersal area inclu

For all types of systems:

T Flow meter on the interior plumbing for the house

T Primary fl ow meter on the house water supply, plus a
plumbing, to allow calculation of indoor water use by

T Calculate indoor water use using a primary fl ow meter

analysis to times of the year when outdoor water use
For trickling gravity systems:
T Tippi-mgx Dwi t h switch and counter
For dosed systems:
T Fl oat switch and counter for floating outlet device o
T Fl oat and mechanical counter for dosing system
T Pump start and run time counter for pump dosed system
T Pumpndr ol panel which records pump start and run ti me
T Pumpndr ol panel with data | ogging for pump dosed syst
T FIl ow metern hjpetmwetamddi sper sal system

lll- 6.2 Access provisions and provisions for maintenance and monitoring

Access points for system maintenance and monitoring sho

should not involve entering a confined space.

Without maintenance, onsite systems wil/ not perform pr
making maintenance and monitoring simple, safe and econ
When specifgybmpgoegbteéem i mportant to consider |l ong term
one key aspect is the ongoing availability of parts fro
Provide appropriate access to all serviceable points in
19 Dispersal system observation ports, ngrndumd imogniwedrlisn ¢

provi sion.

f Lids of all tanks, dosing chambers, and treatment pl a
T Filters, including effluent filters and pressure filt
T Control panels, alarms, and electrical junctions.

T Dboxes.
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T Valves including | ater al i solation valves, check valyv
air/vacuum valves, etc.

T Cleanouts (including cleanouts for sewer | ines, force

Suitable access provisions will include risers or acces

and with adjacent ground sl oped to direct surface water

ld compwnéhtt oedb@® removed for service, true unions or ot
reliable removal

Pumpmpna r ol panels should be | ocated in external l ocati or
the maintenance provider, and preferably within a Iine
lll- 6.2.1  SAFETY

When specifying all aspects of the sewerage system, con
Wor kSafeBC for information on confined spaces.

http://www2. worksafebc.com/ Topics/ ConfinedSpaces/ Home. a

Any components that need to be accessed or removed frol
fittings | ocated within 15 c¢cm of the riser or access |

Access points to tanks or to other systenm chhimpshhnhemidd ma:
be | abelled with cautions (example O0Osewerd6l.od. Dpb.i(slko)h ¢

- 6.2.2 CLEANOUTSAND SAFETY

Sewer age syst ems shoul d include access pi pes (cl eanou

considerations regarding cleanouts include:

T Manage safe effluent disposal during flushing (i.e. r
system, clear hoses connected to the cleanout wild/l al
heightdé) while containtaongbefddmptewnrt ednidn ad d mtwainmgen g f ol
tank during maintenance. Per manent piping systems may
of directing flushed effluent to the septic tank or o

T Pressure distribution system squirt testing through t
orifice (as per orifices in the | aterals) may be acce
caps should be | eft mautsiaecgess obexdes.n the cl ea

Manage how effluent wil/ drain from the c¢cleanout access

pea gravel or similar means should allow effluent to dr
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lll- 6.3 Connections, piping and collection systems

Connection and collection systems take sewage from the |
For small systems connection is typically by a short gr
and force maiams.eslyrerat héomwi l dings are connected using gl
coll ection systems.

The house to tank sewer is a common cause of system mal
can also leak into defective collection sewers, overloa

The BC plumbing code applies to sanitary drainage pipin

(or sanitary) sewer between the building drain (which
di sposal systemd6. Thi comears i ngat hehdupilpgdimg drain to
pl umbciondge séhrodul d be inspected as part of the plumbing in

I-6.3.1 SEWERS

lll- 6.3.1.1 Gravity sewers
The BC plumbing code contains standards for gravity sew

Thegl umbciondgge requires that every pipe in a O0sanitary dr ai
test. A water test consists of applying a water col umn
The code al so Zoedsdeiweers htahvaet cal eBanouts at minimum 15 m s

lll- 6.3.1.2 Pumped discharge of sewage to the septic tank ( Table Il- 31, page 11-43)
Se8ectlidblnl1 f®rl1linformation on all owable surge fl ows.

lll- 6.3.1.3 Alternative collection systems

Alternative col Wacthonnsyatdtema septic tankndfalk aupari t
the sewer agdheyetinacyt sutdeems

T S.T.E.P. (Septic Tank Effluent Pumping);
T S.T.E. G (Septic Tank Effluent Gravity):;
Y Combinations of S.T.E.P. and S.T.E.G.

For desi g ngeuiudsaerf cud resource for these alternative coll
Coll ection Systems Technology Assessment and Design Gui

http://www. iowadnr.gov/portals/idnr/ uploads/ water/ wast e
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- 6.3.2 SPECIFICATIONS AND INSTALLATION

The BC plumbing code and the | owa DNR guide include inf

and coll ection systems. Key factors for small systems i

T Al pipes should be properly bedded with c¢clean granul

T Al pi ping should be watertight.

T Sewer inlet to the septic tank (and other tank connec
material or in other reliable fashion. This could inc

T For pumped systems, ensure the standards for surge f|
an effluent filter alarm is wused.

T I'f grinder pumps are used, epsbeeigempmpgi ¢ st amkreasaeédt
standards.

T For force mains, provi de iffort heex ppa npsei oins avnedr yc onmutcrha cwtairon
normal soil temperatumsél owengi fors2ibBstaml pbed 30 m per

T Protect pipes under driveways etc. from breakage; con

T Protect pipes from frost, either with adequate soil ¢

lll- 6.3.2.1 Piping specifications and installation

The piping used for a building sewer, effluent sewer,
certified to one the following standards:

T CAN/ CSA 8181. Standard for ABS Drain Waste and Vent

Standard for Pl astic Drain and Sewer P

1

T CAN/ CSA 8181.2 Standard for PVC Drain Waste and Vent
T CAN/ CSA 8182.1
2

T CAN/ CSA 8182. Standard for PVC Sewer Pipe and Fittin

Or equivalent U. S. or European standards.

Where there is no existing standard for the intended
recommendations for that pipe.

Piping sizing, |l ayout, specification and installation
guidel ines. For plastic pipes, refer to publications av

http://www. ppfahome. or g/
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lll- 6.4 Tanks, septic tanks and effluent filters, treatment systems

Sectli®.ndprdvides standards for septic tanks and al so gen
including pump tanks, treatment plant tanks and treat me

I-6.4.1 SEPTIC TANKSAND EFFLUENT FILTER$TABLEII- 32, PAGEII-44)

The septFigut@Bnkpr(ovides settlement and flotation, togett

digestionSeftbkemdgmproved in tanks that have a shall ow
a function of surface area in ursdingtiebnand Duowet Thiaé f Me
Septic tanks are available in single chamber and two co
and surface area, a single chamber tank wil. have i mp
Conversely, a two comparmomdryt hsaevpet ilce stsa nskc uwn lalc cauama | a't i

than a single compartment tank.

The tank provides some equalization of short term peak
filter with a modulating port or weir installed in the

Treatment and digestion of the accumulated sludge and s
FIl ow trlar@sgh t he tkaenpkt tsbhoopmd sig dbiement ati on efficiency and
of previouslyl adgemul at ed

The working volume of a septic tank is measured from th
pipe. An effluent filter is provided at the outlet of t
di sper sal sysmpmoesnweBODasTSS and Oi l and Grease remov
I n general septic tank performance is i mproved by:

T Larger surface area (higher surface area: volume rati
T Longer distance between inlet and outlet pipes (highe
T For two compartment tanks, |l etterbox openings in the

lll- 6.4.1.1 Sizing of the septic tank

This Manual specifies minimum tank sizes. Larger tanks
preferredaisftesomerampl e:

T To i mprove Oil and Grease removal

f To i mprove suspended solids removal

T To increase interval bet ween pump out s

T To i mprove flow equalization where | arge surge fl ows
To gain the best advantage from an increased tank volum
l ength between inlet and outlet as well as |l arger wvol um
See the appelnflif®,r ®«@teicared pump out intervals for resid

of 5 years or more are preferred.
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Figure lll- 7. Typical two compartment septic tank

GROUND SLOPES AWAY FROM RISER

RISER LID EFFLUENT FILTER HANDLE
EXPOSED AND 15 cm BELOW LID

ACCESSIBLE
EFFLUENT FILTER

WA

AY

B I

-\ / AN W

— AIR SPACE

LIQUID LEVEL ]
FLOW THROUGH INVERT OF
OPENING\ OUTLET
PIPE
INLET DEVICE M)
OUTLET DEVICE
FIRST COMPARTMENT
SECOND
1 COMPARTMENT
7
CHAMBER DIVIDER
lll- 6.4.1.2 Dosing from the septic tank with screened pump vault
For screened pump vaults in septic tanks the working vo
of tank to the pump OFF float | evel (or pump timer OFF
Where the pump icompaed memtacowbi ned septic pump tank w
bet ween the two compartments, the working volume is ca
compartments. This mini munetwotrhkei nsgt avnodl aurndes sohfo uMod unmee | | .
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Figure lll- 8.  Typical pumped discharge from second compartment of a septic tank

TO CONTROL PANEL

EFFLUENT DISCHARGE

FLOAT CONTROLS
FIRST C:H 0

COMPARTMENT J OFF FLOAT LEVEL

L - Ll VAULT INLET PORTS
i i
E
FILTER CARTRIDGE
\
FLOW THROUGH / PUMP VAULT
OPENING PUMP
IN CHAMBER DIVIDER

lll- 6.4.1.3 Septic tanks before treatment systems (trash tanks)

A septic tank usedcdylseifesonrtey pai ctarlelayt nteenrtmed a oOtrash tank§©d
foll ow manufacturer recommendations, and provide adequa
pump out interval, sled8l.tbhe appendi x Section

- 6.4.1.4 Effluent filters

An effluent filter should be provided at the outl et of

pass a minimum flow rate 50% greater than the Daily Des
flow rate equivalgnt Ftowthe Daily Des

NSF has established a test protocol and certification f
When specifying an effluent filter, the AP should ensur
filter is Il onger than the time between maintenance Vi si
to the manufact ualeganfionrg eisnttiemavtaelds . The maintenance pl ¢
expected effluent filter c¢cleaning intervals.

If a flow modul ating port or weir is used, after the fi

accessichleanfimgoahd provide for overflow to the outlet p
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I't i s recommended atl hveet, fekxhainkpel sev seave @sl i di-ng gqaetbawnabkwme
to stop effluent flowing out of the Tthamk iwhemrtth e uflialrtl e
for single compartment tanks.

I f an effluent filter alarm is used, and if the effl uen:
|l evel was above the top of the filter housing, the alar
the filter housing.

lll- 6.4.1.4.(a) Effluent filters and treatment plants

Effluent filterssesphtoiuch 8@ rbles ulseefdorien tr eat ment pl ant s, L
speci fically recommends they not be used.

Effluent filters may be used after treatment plants pri
protection from treatment plant upsets or if no filter
T Thereatpleaantt i s designed to avoid discharge of particl

di scharge of sludge, or

T A secondary filter is used on the pump discharge.
However, installing an effluent filter after a treat me
manufacturer indicates that the filter wild]l rapidly plu

lll- 6.4.2  TANKS AND TANK ACCESY TABLEII- 33, PAGEII-45)

Il- 6.4.2.1 Tank access

The installed seweal dmavi rstyesrn &mc es hwadlders to safely and e
components (pumps, floats, filters etc.).

Any components that need to be accessed or removed nee:

within 15 cm of the riser or access |id.

Access |lids should be exposed and readily accessible. T
cm above i sToprienfperrorveed)s.af ety, installation of safety scr
Fotrantklsat e installed deepyer YMhaomnof mii |l arogreerr a cheee st sa nrki
be needed to facilitate pump out of a tank. For exampl e,
ri ser is preferable. Another option is to provide addit

- 6.4.2.1.(a) Access for pump chambers

Consider the need to clean pump chambers when specifying
two risers if one wild.@ be | argely filled with the pump,

The inlet pipe to the pump chamber BhWwouhd mmei atemwascél p
or for collecting effluent samples for | aboratory test:.i

lll- 6.4.2.1.(b) Security and Tank Access

Septic tankssysdrénsd at mehéeé safe and secure. Access | ids
special tools for removal, or provided with a | ock.
Removable access lids (including any job built access ¢

150 kg without coll apse.
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lll- 6.4.2.1.(c) Sampling access

Provide suitable means to collect effluent samples. Opt
T A sampling port after a treatment plant.

T A pressure sampling port as part of a pump connection
T Lysimeters for sampling of effluent from the unsatura

lll- 6.4.2.2 Sealing of enclosures
The standa,r disn stplree i Taylblt & 8 tpa gt hat treat ment @yetdm enc

protect health and safety. This includes reliable seal
rodents) contact with effluent as well as proper screert
effluent, ensur e ehnutnaa nlsy ccaonnmeo ti natcocicdont act with effl uent

lll- 6.4.3  TANKINSTALLATION (TABLEII- 34, PAGEII-45)

Tank installation should follow manufacturer recommenda
Wor kSafeBC regulations require that, when a -whorked en:
excavation walls are to be no steeper than the angle o

summary only,; refer tomaWomhSamheBQchwipf bhwwialifsowyksafebc

lll- 6.4.3.1 Tank bedding and backfilling

I n all cases, tanks need toa bhehdptl awieldl omo ta aulnliow rum esvuernf
does not have | arge rocks or roots ltfhatbtedadiuhg ics emeed@add
bedding optcompaichedubdeddi ng saamged 9gmanv ellrai n rock

Backfill the tank evenly, compacting in accordance with

lll- 6.4.3.2 Watertight testing
Tanks should be watertightTakeb24&hlatlgeh meet t he standard

- 6.4.3.2.(a) Testing with water

Pl ug ainndl eotut | et pi pes. Fill the tank to 5 cm above the -
water (avoid overfilling to reduce risk of Iifting the

For concrete tanks, -$§0obdk tbe 24nkoandg betoi¢ Ppeeting.

To measure | eakage, measure water level in a riser (whi
size of t He brlids™ol)l. c &leiebr ati on of round risers.

Table lll- 17.  Depth change equivalent to ten litres in round risers of various interior diameters.

Rl SER DI A|IDEPTH ( CM)
(CM/ I N) 10 LI TRE
46/ 18 6
61/ 24 3.5
76/ 30 2.25
91/ 36 1.5
When performing hydrostatic testing in cold climates co
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1 Water is its densest at about 4AC (just above freezin
groundwater) and |l eft in the tank overnight at freezi
substantial amount (nabao ubt, 600.02 % iotrr el 1t alnikt)r.e sA i6l ossd of
li ke a | eak.

T Water used in the test will freeze and expand by appr
after testing.

For testing pl astic or fiberglass tanks, foll ow manu

recommend backfilling around the tank before or during

- 6.4.3.2.(b) Vacuum testing

As an alternative to water testing, vacuum testing may
The 2003 National Precast Concrete Association (US) s t
procedure is to introduce a vacuum of 4 inches of mercu
5 minutes, there isqaal atzdowaml eopsesbuup o one half i
drops, it should be brought back to 4 inches and held f

lll- 6.4.3.3 Risk of floating and tank distortion

|l deally, drain the tank area if there is a risk of high
I f this is not practindalt,i ommrsd mafy d reaupnrdewaettnermyk lafolcdtoa toimayn
or other method, and/ or instal/l water table observation
pumping out when water | evels are high).

I f plastic or fiberglass tanks are used, follow the mai
and to reduce risks of distortion during pump out when
coll apse in some cases. fDetpumptbeaetpracetde maintenance
the tank can only be pumped when the water table is bel
To calculate whether a tank wil!/l float consider the wei
tank that is below water) balanced by the weight of t he
the tank may al sooubgeh ctohnesried eirse da,l waalytsh t he ri sk of the t &
For exampflea pump tank is installed with the | id at gr ac
part of the year, tank is 2.4 m long x 1.5 m wide x 1.5

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 * = 5.4 x 1000 = 5400 kg
Upward force on tank = weight of water displaced & weight of tank
= 5400 kg & 3400 kg = 2000 kg

In this case the tank wildl float unless eitmatrewiealghoec
restrained i nltsoinse rneacnonnemended to use a safety factor o
tank with soil or other material, so in this case 1.5 x
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Ill- 6.4.3.3.(a) Water table observation standpipes for tanks
Observation standpipes can Her mhdegby phnpeavVvéingcal 69 ai

with the base of the pipe side slotted and installed in
wi || assist in stabilizing the pipe.

A |l arge di anearegerp)i pies (per ef er abl e, because this may all
water table down prior to pumping out the tank. I f the
volume of drain rock or pea gtrtaevedi mpea,outntdi ¢ hwei Isll owd reld Ip«
pl aced on a bed of drain rock which is continuous with
Where standpipes have been installed at the tanks to m
clearly stated in the maintenance plan. The water table
|l abel |l ed.

lll- 6.4.3.4 Venting

All tanks need to be vented. I f the tank cannot vent ba
Vol ume I 1. standards

This includes situations where a tank may fill to above
installed | ower than the septic tank. In these cases, Vv
I f an effluent filter does not allow venting through th
tanks.

lll- 6.4.3.4.(a) Subsurface vents

I f a subsurface vent system is used, it is important t
settling. For the cover soil, use dispersal trench or b
the manufacturesiosi ggi dle¢i sessfioface vent.

I n general, subsurface vent systems provide more succes
system is kept damp. Venting to the dispersal system i s
excessive.

As with all vent systems, subsurface vent pipe outlets
screened. Ensumaengtogedwanéeéo ¢he vent system.

I1l- 6.4.4  TANK ABANDONMENT

When a seprniact heemksubsur fiaxealharddmedtonankf the foll owi
be taken in order to prevent future health and safety h

T The contents of the tank should be pumped out and the
inorganic material such as soil or rock; or,

1T The tank should be removed or brokean bwep,fidrddedtwd trhe sw

Filling the tank wild/l prevent cavingshoul dceondtmedeéfsamd
purpose as they can decay; possibly | eading poos sciabvliyng
explosive gases.
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lll- 6.5 Dispersal systems, general

I-6.5.1 SIZING AND LAYOUT

See individual technologies for sizing guidelines.

lll- 6.5.1.1 Alternating dispersal areas

An alternating di spersal area system consists of zones
area) that are used alternately with | ong rest periods

These systems al ltowbti ime ok@em HWblioeovmatdur i ng the resting pe
i fe. Each zone is sized to meet standard HLR for the f

In the case of a gravity distribution system, zones ar ¢
with diversi-baxvweivke drvarder plates. For pressure syst

See Sdd6li 9hdr2speci al precautions when using alternatin
Ill- 6.5.2  SPECIFICATION AND INSTALLATION

lll- 6.5.2.1 Aggregate and other materials

lll- 6.5.2.1.(a) Coarse aggregate

Excessive fines in coarse aggregate can wash down and c
reducing permeability.

It is preferable to sieve test coarse aggregate foll owi
ensure finedm)liessthdaaggbegate are characterized. I f a
ri sk of underestimating the amount of fines, as the fin

dust suppressant this couwlkd nigndroe aygeavtelh e praird ki cdfesf.i nes

- 6.5.2.1.(b) Separation layer

When aggregate is used in a bed or trench systems, cov
infiltration and migration of fines to the aggregate.
A graded filter can be wused. For exampl e, a drain rock

Mound Sand and then cover soi l

What ever method is used, air exchange should not be red
should be considered.

- 6.5.2.1.(c) Geotextile Sample Specification

I f geotextile is used to prevent soil cover mixi-ng witHt
wovend type. The textile shoul dabkelBybebiptw) i cgephext i
specification from the Wi sconsin Private Onsite Wastew
guideline.
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Table lll- 18.  Geotextile Specification for separation layer

AVERAGE R
PROPERTY TEST METH VAL UE
Grab Tensil e, ASTM D46 35 minim
Grab Elongatio ASTM D46 50 minim
Punctur e, | bs. ASTM D48 10 minim
Trapezoidal t e ASTM D45 11 minim
AOS, US Sieve ASTM D471 20 minim
AOS, US Sieve ASTM D47 70 maxi m
FIl ow Rate ?)(gal ASTM D44 100 minin
Or equivalent Canadian st
Not es:
T AOS = Apparent Opening Size.
f Washington State recommends for Soil with 50% or | ess
AOS maxi mum #30 Sieve,; and for Soil with more than 50
Sieve, AOS maxi mum #50 Sieve.

lll- 6.5.2.1.(d) Cover and separation layer
i) Cover grading and water diversion

It is important to divert surface water which would oth
by crowning the system cover. Diversion swales or inter

ii) Cover soil type and depth

Aeration of the dispersal system is critical layndi nmpscer t ar
per meabl & satlive soil is used for cover soil, it shoul
the native soil

For Seepage Beds, native soil can be used for cover soi
Loam or more permeable. This wild.l be the case for all T
these systems. FodsTgpel wSeepagmed8ei |l ity soil s, it i s
Sand, Loamy Fine Sand or Sandy Loam.

Do not increase the cover depth except fdr nirtrodtheprdetpd
cover to 66vem bn Vesygy cold climate conditions.

The Vol ume 1|1 standards specify that wusing sand to incr
cover soil. This is to improve aeration.

The standards specify use of specific soil types for c

encourage growth of cover vegetation and to shed water

lll- 6.5.2.1.(e) Blinding layer

A blinding |l ayer is a |layer of sand, 10 cm or |l ess in t
is installed on the scarified trench or bed base and i s
scarified inthe thenhserobed.
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Use of a blinding |l ayer is recommended when soils have |
fragment content > 35%) to reduce the oppor-whnchywbat df |
l ead to poor treatment in the soil

A blinding | ayer is also recommended for systems using
as a result, may be prone to crusting or oO0cappingd6. Cru
in this case i ®ntthd ail hpagt omft oeftfhleu soi |l , which can cau:
excessive accumulation of fine particles on the infilt
containing |l arger amoumitsendl sathndammorrc ewittah nsanddayt ext u
A blinding | ayer may also be useful where soils vary wi
infiltrative surface is in soil that is particularly se

- 6.5.2.1.(f) Permeable fill

Where fill is needed between trenches, around chambers
permeabl e fildl

The fill mat eri al shauwll cdhithgahwea perame a thialti tof t he native s
that the installed Kfs benaati muam sith i 5n5cth )mm/fd seywr (speertd irnagt.
test the Kfs after installation and setetltiensgt eadf atth e hfei |s

in the bank or on a .t eSde pSbret8iodn saf olr emdt $ oinl ofmi tloe bl a

Note that sand bl anket sand mounds wuse a speci al speci |
above do not apply.

lll- 6.5.2.2 Site, Soil and Ecosystem Considerations

The soil infiltration and treatment of effluent works I
surface, wi t h mi ni mal cover, wi || encour age oxygen t
evapotranspiration. Saori el smocrleo skei otloo gtihcea | 4 wr faaccte v e . One
more than 98 % of the soil biota population is in the wu
The dispersal system acts to disperse effluent t hrough
treat ment , including pathogen removal. For this process
undi sturbed statmpact pormactthe adi s@ens®ali and receiving ar
recommended that as much natural vegetation and root st

lll- 6.5.2.2.(a) Soil moisture and damage to soils

I n al l cases, systems should not be constructed when t
structure and may |l ead to system failure.

Check the seati It hreoissurufraec e, and at 20 cm dept h. Postpone

be rolled into a wire (i.e. will form a wire O 7 mm di
work i f sgqueezing a grab samplke B8bt hoiof ¢thesestwater i hd
wet .

During construction it is important to protect the disp

fencing or taping the area off.

Vehicles or heavy animal traffic should not be permitte
apply to the receiving area for some sites. Heavy traf
i ncreases the riamkd aofi sfkrso dti rceacma gpeh,ysi cal damage to syst
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lll- 6.5.2.2.(b) Vegetation and onsite systems

I n many cases the natur al ecosystem of a site is import
the site usable for a dispersal system.

Tree and shrub cover in the dispersal and receiving are
T Reducing effective rainfall (the amount of rain that

f Maintaining soil structure and organic matter content
T Reducing temperature extremes, and particularly reduc
T I mproving removal of contaminants.

However, depending on the system type, tree roots may h
I n general, the recommended procedure is to |leave trees
invasive roots (examples include will ow, aspen, bamboo,
stump or to kill nttpd axcteump i f it is left i

Reestabl i shment of natur al vegetation cover should be

practical. Choose trees and shrubs to suit the area and
For BC zero discharge |l agoons it is important to preven

ll- 6.5.2.2.(c) Completion of vegetation re establishment

After installing a dispeagstadblsiysh eumgegeéttatiisom,dveistatbére hy
cover soil. Sod may al so be used, but ensure the sod is
Vegetation takes time to establish on the dispersal ar ¢

instructions for the owner to complete the seeding and
on this with acknowliedgeamenp!| afh. the main

lll- 6.5.2.3 Gravelless systems

Gravelless systems, including artificial aggregate sys
di stribution. They may consist of chamber s, pipe or pip
gecomposite bundlesct oext islhe emat erfi gl

For single and multiple pipe gravelless systems, the ef
of the pipe (including any attached artificial aggregat
For gravelless chamber syst ems ,t atkkleem @& fof ebcet,i vaeet ta emaki r
di mensional width of the chamber in contact with the b
approach could be taken by using the actual exposed int

obed bottom.

For - gemposite systems, the effective trench width is tal
in contact with the trench or bed base (or sand | ayer,

Il- 6.5.2.4 Observation Ports

Trench and bed dispersal systems use observation port s
pondiTryg. dalelsye, are 4" or 6" diameter pipes, with side o
These pipes should be capped and should be anchored to
of a toilet flange or teehad. the pipe bottom, or other

For chambers, install]l monitoring port pipes as per manu
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Sand mounds, sand | ined trenches and beds also use o0bse
basal area. These are installed in a similar way.

I f impostanthede&ter table | evel bel ow the dispersal ar
observation pipe (standpipe) can be installed. The pipe
of the design vertical separabivem, thded| oaverb O0slcot t &\Vth em
observation standpipes, reduce risk of effluent short ¢
surface, or by wusing bentonite plugs around the pipe.
Observation port access can be exposed or can be in a v

lll- 6.5.2.5 Observation standpipes

This guideline is intended for standpipes installed to
table | evel and confirmation of vertical separation.
I nstall standpipes usi ngFiognuer9o fl Itlthe exampl es show in

Figure IlI- 9.  Above grade and at grade standpipe s

T
SIDE SLOTTED SLIP CAP
_ VALVE BOX
— — 60 cm min.
LATERAL \J [ @
!
[
|
~ T ———%[SLOTOR =
PERFORATE BASE
FOR DRAINAGE
PERFORATED OR _
E SLOTTED PVC PIPE =|
ANCHOR, \ PERMANENT WATER TABLE
OPTIONAL OR RESTRICTIVE LAYER
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Construct st d#tddgp erefsomuastiemdy or ;3ZperfedaP¥@ PVECesewer pip:
choiCagpp the top and bottom with PVC slip capsthesidbostet
perforated pipe does notahb) teetmdeatpot btth eansipi pac Ems dreent ai
the pipe can drain out by Qlpdtitoincadrigsi gpterfi @aaibhwedpgf o hee

bottom of the pipe with a section of. rebar, PVC tee, to
For-gmade completion, use an irrigation valve cover or o
Standgeée pteh wi | | be at |l east as deep as the required sy:¢
seasonal | owhwatserantdgblpe. shoul d be a midi mpemrefl 60r emch
or HriEpcavate or auger daephdlnesntdd |t Heh et assrtcpentd pBpe kf nl t he
around thehotdndpgi pdée.Moiupned uenret iscoaill above surrounding
water away from the pipe and to allow for settling of t

lll- 6.5.2.6 Vent pipes
I n somegsesavity distribution systems and ET beds or ETA
exchange.

These may be separate pipes or connect to the top of gr
can be directly combined with the observation ports. Wi
a tee or wye conpepéeiabove the VVewmel of thiegaledrleiglat e i

Figure IllI- 10. Vent and Combination Vent and Observation Port Examples

VENT CAP TURN
/_ NG RE BEND\|_" _—
]

a1 UL |—LATERAL PIPE

i 30 cm MINIMUM ABOVE GRADE

e A L) . A
3115 = il .
WC FLAN GE_/ SLOTTED OBSERVATION

INFILTRATIVE SURFACE
TO RESIST PULL OUT PIPE

lll- 6.5.2.7 Flow concentration and piping systems

Within trenches used for piping, there is a risk that t
flowrorvi de a path for unintended effluent flow. These ¢
for sewers, manifolds, feed |ines, and force mains.

For this reason, when backfilling trenches, it is often
flow along the trench. These dams may be constructed fr
materi al of |l owopierememby | beymi Bedt (at 10% bentonite to
bl ock the flow around a pipe.

Al ternatively, the configuration of the p-4dfpoirnge xcaamp |bee: d
f By having the force main enter a dispersal field on t

1T By stepping the bottom of a trench to provide separat
main by a section of higher undisturbed soil

1T By shall ower excavation of the manifold or feeder | in
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lll- 6.6 Trench systems

- 6.6.1 DESCRIPTION

Trenches (also known as infiltratiFoingutrdeg¢nndhe ow ¢ dre lye of

surface. Trenches can al sfhibewhnshallhed atreskchalksowaraept
and partially civrerwhi,clborcage gfrialdle i s placed between an
are excawvdtldd aifnted it is placed.

The standards specify a minimum aggregate depth of 15 ¢
recommended if more surge storage is needed or iif root

Figure llI- 11. Trench Dispersal schematic cross section

1.8 m MINIMUM
CAP OR
CLEANOUT o
OBSERVATION 15PM 2
] SEPARATION
PORT | 5CM " LAYER
| LATERAL
PIPE
COARSE
>15CM T AGGREGATE
UP TO 90 CM

4" or 6" PVC WITH SIDE SLOTS

OR HOLES AT BASE:

EXTEND TO BOTTOM OF GRAVEL 2

ADD DEVICE (E.G. TOILET FLANGE)

TO PREVENT PULL OUT

LIMITING LAYER
lll- 6.6.2  SIZING AND LAYOUT
Example of trench sizing:
Daily Design Flow of 1300 L/day, HLR of 15 L/day/nt and 0.6 m wide trenches
Minimum AIS needed = DDF + HLR = 1300 + 15 = 86.7 n?
This is the trench bottom area needed
Total length of trenches = 86.7 m? + 0.6 m = 144.4 m

The standards indicate minimum spacing between trenches
of trenches (for example, for a center fed trench syste
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I1l- 6.6.3  SPECIFICATION AND INSTALLATION

To i mprove infiltration of effluent into the soil, scari
on the type of soil and soil depth. Scarify the sides ¢
with a picg&ing fabeibeetth of an excavator bucket, or usi
Normally, | ater al piping is centered in the trench.

lll- 6.7 Seepage Bed systems

I-6.7.1 DESCRIPTION

A Seepage Bed system is simply a wider infiltration tre

Ill- 6.7.2  SIZING AND LAYOUT
Seepage Bed systems are sized in the same way as trench

Vol ume | | standards | imit the widtH y@feSede pbaegde tBoe d3m taon dn
per meabl e solidbliéy plepl-tpsedhese restrictions provide for
under the bed and to the center of the bed.

For the same reason, Type 1 below grade beds are | imite
The standards indicate minimum spacing between beds. Tt
beds (for exampl e, if the bed steps up or down) .

I f more than one bed is installed, the overall system cc¢

systems.

Ill- 6.7.3  SPECIFICATION AND INSTALLATION

In a Seepage Bed, the distribution | aterals should be e
beds with pressure distribution, it is better to stagge
distribution |leadebadesdicn dtehermimi mum infiltrative surf.
For gravity distribution pipe |l aterals are typically sp
For Seepage Beds, native soil can be used for cover soi
Loam or more permeable. This wil!l be the case for all T
these systems.

For Type 2 Seepage Beds on | ower permeability soils, it
Sand or Sandy Loam. Ensure the cover is crowned or grad

Pa gkdll0 2
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lll- 6.8 Shallow, at grade and raised systems

I-6.8.1 DESCRIPTION

Trenches or Seepage Beds can be installed at or above gr
fildl

The standards specify use of wuniform distribution if th
i more 3bdaanthleer system becomes a sand maunddoot dbdwmhd ml ens
standards for thoséd6bylsit ems; see Section

The standards also provide two spwhiédhcatecphatedi @éisr éo
soahd which follow theterl aodea todf dtthhee Alabnedr t a Ats Go wlde sy
confoomthe standards for tIH8s&aBH46btledms, see Sections

llI- 6.8.2  SIZING AND LAYOUT

These systems should be sized using the same approach a

Foll ow Vol ume |1 standards and use the HLR for the nat.i

Exampl e 1:

Using Type 1 effluent, the native soil HLR is 35./day/m?;
Fill is Mound Sand (HLR 40L/day/m?).
Size system based on HLR of 33./day/m?

Exampl e 2:

Using Type 2 effluent, the native soil HLR is 70./day/m?,
Fillis Clean Coarse SandHLR 50L/day/m?).
Size system based on HLR of 50./day/m?

I1l- 6.8.3  SPECIFICATION AND INSTALLATION

With at grade and raised systems, a swale or intercepti
di sper sal area.

A swale is a shallow depression installed at the upsl oy
water away from the system. The swale may be | ined with
For interceptionlddlr di9ns, see Section

I1l- 6.8.4  TOE BLANKETS

I n some circumstances, it may be appropriate to instal/l
system (sk+$bl.acrt.iAonfoe Bl anket is a blanket or mantl e of
at the toe of raised disper.sTdle pustpemeotri sinot lae dr seceipwi
system into the native soil, or to provide additional ¢
and to provide a cover above soil that may be saturated
When specifying and installing a toe blanket, consider
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surface water to run off.

should be installed following the pro

permeability of the sand fil] after s
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T For fl at
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lll- 6.9 Gravity distribution

I-6.9.1 DESCRIPTION

Gravity distribution is an effluent distribution method
pressure during the dose event. This includes dosing s\
| aterals by pump or other method.

Gravity distribution systems result in wide variations
may pond in some areas, and may not reach other parts o
I't is this variability in distribution which can result
Dosing may, in some cases, Improve performance of a gra
of distribution, and also due to improved soil and infil
Distribution isdsemewhdotsi mprbseused, and dosing has be
i mprove equality of distribution to individual |l aterals

lll- 6.9.1.1 Flow splitting

Some form of flow splitting is used to divide effluent

T Distributi-moaxdBo)xeasnd Dsplitter tees which can both be 1
systems, for these splitters | aterals need to be si mi

T Drop boxes (sequenti al di stribution)

Y Pressure manifolds, which allow use of | aterals of di

lll- 6.9.1.1.(a) Distribution box

The-bbdx Fsge+le? lilncl udes adjustable |l evelling devices or
of flow splitting. | ndivibbwalouftdeder ol iemesh 1wt effradm t he
On sloping sites there is a risk that a ponded I-ater al
boxes are not recommended for use on steeply sloping si
D-boxes may be built with a tipping mechanism that fill]l
i mproves flow splitting (but is not considered to be a

Figure lll- 12. Distribution Box

TEE HERE FOR
DOSED SYSTEMS

FROM PRE-TREATMENT TANK

— -

TO LATERAL
4" PIPE SECTION FOR
DOSED SYSTEMS —~ -
“l Y
Oy O]
BAFFLE Al
Zueie ADJUSTABLE
LEVEL, FIRM -
FOUNDATION .. LEVELERS

DISTRIBUTION BOX OR WEIRS
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lll- 6.9.1.1.(b) Sequential distribution

In sequential distribution, one trench or trench pair |
a relief line or device to the beginning of the succee
through the distrebutientemedi aubeéeding trenches. This

of dr op DbFoixgeusrleaShelidl gu+led 61 lexpl anation of this system.

The connections between distperhfudan athed | miepe apleamad ei nwi ur

a dam is built up at the trench to prevent draining to
Sequential distribution used with trickling gravity sys
considerable depth before effluent can flow to other tr
sequential systtreintsk,| ienxgc egprta vfiotry di stri bution to ETA bed:s
Drop boxes can be used on | ow slope sites by setting th

Figure llI- 13. Sequential (Drop Box) System (schematic top view)

3" OR 4" DISTRIBUTION . T |
LATERALS :"‘: A [

DROP BOXES | V| | ] B
‘ | '1 |
\‘ | 1l
{ PUMP ;‘./ :‘ .‘} ) ::::::::Z:::f:::::::::::::f:::fi}_
\ CHAMBER 4 J‘ A I"“‘"r:“’}
_ - | I
FORCEMAIN ' IR N BN
:l [l 3" OR 4" | :“ | / -
FROM SEPTIC TANK Ll SOLIDPVC | | | A
|| 11% GRADE MIN. an
EXTRA TRENCHES

(CAN BE ADDED IF NECESSARY) _/
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Figure lll- 14. Sequential (Drop Box) system (schematic section of box)

RISER AND LID

TEE OR BAFFLE OVERFLOW IS SUPPLY LINE
25 TO THE NEXT DROP BOX
-0 cm SEAL TO PREVENT SHORT CIRCUIT

INLET ——==—

Z

Less than 2.5 cm

T LATERAL

I — ON LEVEL, FIRM FOUNDATION

lll- 6.9.1.1.(c) Pressure Manifold

A pressure manifold is a pressurized flow splitting dev
to ensure equal distribution to a network of gravity pi
The mani fold can be arranged along the ends of | ateral t
to each | ateral by an individual smal | di ameter feeder
di stribution | attye.r aThsi & | Dyws thegm girsavdionsi dered a simpl e a

effluentox.o a D

Trenches can be of different |l engths and the system can
llI- 6.9.2  SIZING AND LAYOUT

- 6.9.2.1 Dose volume

To calculate dose volume for a dosed gravity distributi
|l ater al pipes and use a dose between 67 % and 100 % of

For ASTM D2729 sewer pipe the following internal vol ume
1 3pipe, Up.a3 94 t. (4.89 L/ m)
1 4épipe, Ua874t. (8.37 L/ m)
For CSA B182.2 sewer pipe the following internal vol ume
1 3pipe, U.a378t. (4.70 L/ m)
1 4épipe, U.a640dt. (7.95 L/ m)
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lll- 6.9.2.2 Gravity distribution system design with alternating dispersal areas
Al ternating disperlsiéll 5pleade (seendbedtionreduce biomat a

distribution systems in more permeable soils the biomat
treat ment system. Therefore, in these cdases, increased
As a guideline, increase vertical separation by at | ea:
di stribution to sand textured soil s.

I11- 6.9.3  SPECIFICATIONS AND INSTALLATION

lll- 6.9.3.1 Flow concentration

On sl oping sites, there is a risk of effluent concentra
prevent this during installation. Techniqgues include t
trench, c¢clay ortBentomendkrep| ugsdi meparation of the | ate

lll- 6.9.3.2 Reduction of water flow velocity for dosing systems

Where effluent is pumped or dHirplpobed,ta bhéfDe or tee sl
distribution, and the box should be sized to ensure flo

A preferred method to moderate flow velocitédpdpetdotrhett
|l east 1 m before the box to slow the incoming fl ow.

[1l- 6.10Pressure distribution

I11- 6.10.1 DESCRIPTION

The pressure distribution system relies upon a pump, a
di sper sal system | ateral s. These small di ameter | ater a
di scharge the eftfilaurengurtfoadene i nfiltra

The pump or dosing device wild.l be housed within a pump
Pressure distribution results in more uniform applicati
flow rate from any two orifices in a dispersal area wi
speciafhided nst al | ed.

This i mproved uniformity of application, together with
pressure distFi gutlesoimowy sttfeen.t echni cal terms used in a

Pa g E4110 8



Sewerage System Stawearsidl oRractice Manual Vol uline

Figure 1lI- 15. Pressure Distribution system terminology

PRESSURE DISTRIBUTION NETWORK

PROXIMAL ORIFICE
/_ DISTAL ORIFICE —,
L4 [} T I X
CLEANOUT BOX ————— =] g |
I

= \ BALL ISOLATOR

FROM VALVE "SQUIRT" CLEANOUT
PUMP TANK LATERAL
7 /
DRAIN ORIFICE
AT 6 OCLOCK (IF USED) \ B
— 1
LMANTFOLD CLEANOUT ORIFICE SPACING

I11- 6.10.2 SIZING AND LAYOUT

lll- 6.10.2.1 Hydraulic design

For guidance on hydraulic design o&f @r e &asPurveesrsguerset rdii bsutrii
net wor k SdreaslilgnS,ctal e Waste Managemevnati |Parboljee cotn| ivnoel .at3:45,

http://www. soils.wisc.edu/sswmp/ SSWMP_9. 14 . pdf

Technifpuespressure pdywntneamgde imdmpwi ogch described in Co
avail abltdef Sodi scomditmp,: / / dsps . wip pgaolvd psph// 2d001c2athida5fAr. ord f
Washingt dan tpt:dt/ewww. doh. wa. gov/ Por-08Bspéif Documents/ Pubs/

When r ef drhreisreg mtaafuwad [lsow S PaMh ds tgauniddderéedismeshey di ffer from
manu.al s

lll- 6.10.2.2 Dose volume
For even distribution, splramuthensystemidortnhat

Typically, pllaen@®gthgosoedablmtdas e di sicshacrognessi daetr & cu [tlo pprreosvs
di striduatihopenr dbptimemsiuse the volume discharged from sev
net wor k at commi sdihanidiigherobobndbnr meets standarldls for
5.2) 1.1

Se8ectlidiln12foB. &dj ust ment of dose volume or dose time at

Fohi gflose frequenci mbc¢-dosiah gsdiand fdorse volume is needed,
dose volume needed for even distribution include:

1T Keep the | aterals full, by drilling all orifices faci
T Avot heani fold and force main draining to the field.

T When planning a system with draining | aterals, use sh
wi || all ow use of smaller | ateral l i nes.

f Drain the | aterals back intld6lth®..pump chamber (see Se
Pa gkd110 9
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I ncreased diisgal rpwidlels gihnep)r ove di stribution by reducing
assist in keepiamgd oirni fsiccoeusr icnlge draetder al s

I11- 6.10.3 SPECIFICATION AND INSTALLATION

Ill- 6.10.3.1 Orifice number

Calculate minimum the number of orifices and orifice sp
per orifice.

As a guideline, it is preferred to redumeximemam¥ealpT
(4 fof infiltration surface area per orifice.

lll- 6.10.3.2 Flushing and cleanouts

Each | ateral, and the manifold, s h(ofudrdy bteh dti titse:d wi th a

T Preferably brought to vertical orientation;

T Fitted with a short radius Blemds,or a riser fashioned

T Located in a valve box, or similar access provision,

T Provided with a removable threaded cap, or threaded p
of the access box lid, to facilitattehddasgsydbh emides and

| at)ermmdy al so be wused.

lll- 6.10.3.2.(a)Small diameter laterals

Smal | di ameter | aterals (16 or smaller) are more diffi
steam | ance.

For small di ameter | aterals a |l onginaeicsempmd mdy it op rse fwd
pass through the small 45 deg. el bows.

lll- 6.10.3.3 Sloping sites

On sloping sites, prevent drain back of higher to | owel
fl ow per basal area. For |l ayout optionkd48.08r. 1sl opi ng sit
An alternative is to adjust the flow to the | owest | ate
be set up at commi ssioning, based on the measured drain
test orifice anodr ilfoweer tloatcearlaclultaetset di f ference, adjust t

Il- 6.10.3.3.(a)Flow control

Where flow control is needed to balance | aterals on a ¢
effluent flow can be controlled using orifice plates, d
used, the platesabsdmkodlod Bervéeme, and the orifice size s

lll- 6.10.3.4 Freezing conditions and lateral draining

I n climates and sites whefrreeetthienagg;oi @ fareéeskngf Lt aeet at &
at the end of each dose. The manifold and force main ma
parts that are above the frost Iine).

This can be achieved by:

f Draining to the field.
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9 Draining back to the pump chamber, with either:

T Only the force main and manifold drained back (with

f Draining | aterals back to the pump ntahianamber as wel |
At the pump tank, the effluent typically is drained ba
option on |l arger systems is to drain using a motorized
Drainback through an orifice wildl mean that the orifice
orifice needs to be drilled in a location where it wil
cleanout -kcaalpl odhewmely or the flow from that orifice will n
design.

Where the drainback orifice is at the bottom of a pipe
orifice on a vertical pipe run.

Drainback through the pump should only be used on ti med
the pump is spinning backwards, check with the pump mar
with a particular pump.

l1l- 6.10.3.4.(a)aterals draining to the field

By drilling every other orifice facing down, or by dri
facing up (for air clearing) the | ateral pipes wil/ dr a
be even.

Sectlidéln10i @e@t i fies that this approach will/l be facilita
orifices and i ncr(esagsueidr td ilpsetiraglh tu leasrsluy ei f frequent dosi n:
I n some cases an orifice is drilled at the base of the I
the riser pipe. This is intended to prevent freezing. T
of drain rockepaanadt i wer tsihcoaull ds be mai ntained, and <care

concentration around the mani fol d.

lll- 6.10.3.4.(b)Laterals draining back to the pump chamber

I f the | aterals are to be drained back to the pump cham
then sloped back to theO.%agrirodaxi mt maathi 2Wmumanonffold an
main graded to drain back to the pump chamber.

Note that the bed or trench infiltrative; suhé apepé basall
achieved using additional aggregate. I't is also importae
exceed the maxTmaaov earl Imeeyetdhhe i ncuseiansge ds abnyd medi a or by
aggregate cover over the proxi mal part of the | ateral p

Consiudeéanryg air vacuum valve HBhi ¢ hkteediucegeedaadm!| ras&aof dr aw
orifices whed drbhowsnfor mlomeveraypidoldd adrind ehdgs e, iaast al |
in insulated valve bwixelksdwaitm seak esluintp ferxoeseta dliinnge .bel ow

I't is important to make sure that the water drains bacl
pipe in cold northern climates. The drainback time can
head of the pipe menwack aboVvecehatdthe pump chamber.
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During the field testing of the pressure | aterals for s
measure the drainback volume in the pump tank (by measu
sl ommake the drainback orifice | arger and if wvhéukdese vo
pump run time is adjusted. During commi ssioning, also c
flow during drainback.

When wusi ng bacfkulsly sdreari,n | arger di ameter | ateralaffcant be

t heni formity of distribution. This is because with all/l

effluent .toTheheusd edfd | arge di amet er, I|baetcearuasles ocfa nr eadlul coew
| oss

If long | aterals are used, howeher el eeapeondgoraandgat @ r ios
di s(tfadnydys of the | ateral wildl be different enooghftoeaff
di ameters may need to be varied along the individual | a

two orifices can be maintained witamigmet hat 80 %l recommend

lll- 6.10.3.5 Commissioning of a pressure distribution system
At commi ssioni ng:
Fl ush the entire system

Test and record (tshgeuidritfé thaeliagphtte) atteeal s, Wwiutsh etdhe f |l ow
necestscareyqqual i ze distribution

Check the time to fullyipbh&esurithatthe s$pasem6b6{fé&nodof t
at full proesshrickatdiegn ri bution upni Adimstydbgeanmot bee
time (for timed doceSegtliH@imsd).. Bf5needed

Test and record the draw down in the fluid | evel at t
Check that the upper | aterals do not overload the | ow
the | ower | ateralsé6 distal pressure to compensate |if

[ll- 6.11 Subsurface Drip Dispersal

I11- 6.11.1 DESCRIPTION

Subsurface Drip Dispersal (SDD) syst eamse cuisael |tys niaetlsl i dgonseic

di ameter drip tubing, installed in soil, csliozseed tfoort hteh egr
flow and emitteri siuzueedegut eemehmhé sdgdosing pump. Emi tters
a |l ow hydraulic application rate to the soil

These systems provide good distribution, and can i mprov
extra capleamdmindgoignstall ati on.

Fi gu+tles hd wsc lme nfaltdw di agram for masshnogpl et 8bbBi syshéemfl ush
zone

SomgDBystems dionnhet nfidtsutesehnitng, but f | Wishh coheéfsleuusshy sriegtnusr, n

fl ows are typically returned to the pump tank and a flu
I n soanefkisl,t ers are manually cleaned and so do not have
At sever al points in the system pressure testing ports

T At dose and flush manifolds (typically at air wvalves)
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T At filter outl et
T At flush (vdl we eidnl et
These pressure test points are important for system mai

Figure llI- 16. Typical Subsurface Drip System

— — — — — —FILTERFLU@ptona) — — — — — — —
I PUMP TANK AND PUMP
| | FILTER
SECONDARY / \
PRIMARY
SOURCE —PI TREATMENT >
TREATMENT (Ifuseq > N\
| x
FLUSH RETURN :
(For continuous flush typically : |
: TIMED DOSING ...FILTER FLUSH
Flush valve flush to pump tank : (Option)
replaced by _Vv__
flow control — FFLUSM AUTOMATIC FLUSH :
if continuous (Unless continuous flugh : : PRESSURE PRV |
flush system ol CONTRO!I S il : REGULAT! —
(optional J
e DATALOGGING . .7 poseMaN—— |

(option)

AIR VALVE DOSE MANIFOLD
~ A 4

EMI'I_I'ER—/(

DRIPLINE WITH EMITTERS

@ \ 4 y A 4 A 4 \ 4 y \ 4
FLUSH MANIFOLD
CHECK VALWEnecessary
due to slope or for more

FLUSH MAHY than one zong

llI- 6.11.2 SIZING AND LAYOUT
The following manuapl aspnregemmeindatdi éor installation an

OWastewater Subsurface Drip Distribution Peer Reviewed
Mar 2804 (Revised May 2004), Tennessee Valley Authority

Avail abl ehtotnd:i/nfeomdgi:t e.tennessee. edu/ Drip_Guidelines. p:
When referring to this guideline, follow SPM standards
Refer to manufacturer guidelines for further specific ¢

for use of manufacturer recommendations for HLR selecti
(for example forspPBPFemVBpnmoammbuemaegt humber Fbrfdybpbewilng

manufacturer guidelines for HLR, ensure that the, guidel
ensurhat the guideline design flows use a similar peakin
For very | ow permeability soils (with Kfs < 150 mm/day

effluent meengi/ MGOR/ TH®SN O0st andard, or Type 3 effluent 1is
Paglkdlll3
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Ill- 6.11.2.1 Examples of system sizing
The standards specify 8ecéeldn.o®.d2THLeR ffoolrl oSADDn,g seexeampl|l es a

HLR values, reduced by the factors provided in the stan
Al'S, line |l ength and emitter number in the standards.
As an alternative, manufacturer recommended HLR may be

Example 1:

Loamy Fine Sand, loose consistency, Kfs 1000mm/dy.

Daily Design Flow of 1300 L/day Type 2 effluent
Table IF 22 (page 11-36) HLR based on soil type is 50L/day/m 2
Table I+ 23 (page 11-36) HLR based on Kfs is 60_/day/m?
SPM HLR selected 50./day/m?
Adjusted for use with SDD, Adjusted HLR = 50L/day/m? x 0.7 = 35 L/day/m?
Minimum Area of Infiltrative Surface (AIS) = 1300 + 35 = 37.15 m?

Minimum line length = 37.15m 2+ 0.6 m=61.9m

Minimum emitter number = 61.9 m + 0.6 m = 103 emitters

Exampgl e

Sand, loose. Kfs 5500 mm/day.
Daily Design Flow of 1700 L/day Type 1 effluent
Table IF 22 (page 11-36) HLR based on soil type is 30L/day/m?
Table I+ 23 (page 11-36) HLR based on Kfs is 43 /day/m?
SPM HLR selected 30./day/m?

Adjusted for use with SDD, Adjusted HLR = 30L/day/m? x 0.5 = 15 L/day/m?
Minimum Area of Infiltrative Surface (AIS) = 1700 + 15 = 113.3 m?
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

lll- 6.11.2.2 Hydraulic design
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Pl an the subsurface drip hydraulic system according to
calculationsfandtbel Bourons five main phases of system

T Pressuri ze,
dose,
depressuri ze,

l

l

T flush; and
T Optional drain back (necessary in cold climate condi't
T
0

o reduce risk of emitter plugging, it is recommended t
r alldvesi (100 kPa).

I11- 6.11.3 SPECIFICATION AND INSTALLATION

Low site impact is important to the functioning of the
i mpacting natur al vegetation and soi l structure (for
installation equipment).

lll- 6.11.3.1 Dosing and emitter discharge rate

Al | SDD systems need to use timed dosidmog.i nGo (il mprr dHhMAR tt
dosing) is preferred. Volume uUdi By zad s iodpg iaolnl ow reduced
I n all cases, PV amdttureatseydstfdmw an the soil, in order t
of biomat formati on, and reduce risk of soil damage.

The hydraulic application rate is influenced by the emi
I n general, an emitter di schar@y®alr/ah euro)f ilse spsr d@fhearnr e2d..5
hi gher rate should not be used on | ow permeability soil

Il ncreasing the number of emitters by wusing closer spaci
rate per emitter. Theystismsa ysrnadl sdbarbke fusre dTtpe iInmpr ove pe.
on highly permeable soils or sand. I f the dispersal ar e
increased by simply usidmgpadailnarger area with more

lll- 6.11.3.2 Distribution uniformity

To provide a measure of wuniformity of distribution it i
should be at full system pressurizati on.

ll1- 6.11.3.3 Flushing
Proper flushing ofontshedeSkR ssysatnednarids practi ce

Adequfaltoew vetl lmei dqygs édrunraiimg( sdso siimpgort ant to avoid intermit
flush events) moving debris and sl domsmaiimtso itsh emidriinulm e
(0. 61 dnrsiecg .dosi ng

Manual flushing of mains should be facilitated by provi
from the pump out ward.

Manu al intermittent flushing of the dripline | aterals i
- 6.11.3.3.(a)Automatic flushing
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T Meet ma n

T The flus

i n

l et te

T Take car

T Use a f|

System Staweasll olRractice

lll- 6.11.3.3.(b)Continuous flush systems
he foll owi nagc ojmdii mtuso uvshyesrt adhens inggni n g

Consider t

Manual Vol ulline

he following points when planning an automat.
the minimum recommedrdieg! if it slhatngr avled oci ty for
ufacturer recommended flush return vol ume

h return should be in a visible |location. One
e.

e that the flush return flows wil!/ not advers
ow inducer to minimize disturbance in the rec

T Provide the minimum recommended flushing velocity for

T The flush return should be in a visible | ocation.

1 Take care that the flush return flows wil!/ not advers
T Type 1 systems using continuous flush should flush |

tank has been sized appropriately to receive the ad:

T Use a flow inducer to minimize disturbance in the rec

T I'n cold eht mMmibesmsayti nshease risk of freezing due to c
through the field area

T Ensuiretdi buti on performanocel mdehg ebasddedati on of ti
pressurization of the flush main at the start of the

lll- 6.11.3.4 System layout

The SDD dispersal area needs to be |l aid out to suit the

T Ensure air valtvens gahr epoplnacseod pr b bder d hpél ti mearckuauonn di t i on s
when de prermsdutrd zdlnlgow air to be purged from the dripl
during pressurization (to.improve distribution unifor

9 Dripdhoel d, wherever practical or workable, be install

T I f drhiepdsense pressure compensating emitters, these may
(supptloy fl ush madr f pilsdereotl fl evheel , dose fr om fhtihgaht eilse,vat
pl ace the dose mani.fold at the higher end

T A severely off contomproVviayiowurns stho urhidt ii quactl @ dder ai n down
dripline
T This off contour installation dal pibre nfareeeedzeidn g oc cemdsiut

1T Drain dodvmi fdirsomesual |y mini mal . However, on steep slop
drain down to | ower areas. Thi,s syl lierc|lauaadreds heguasat o
dripline | owerndors htohrd <lomp almovng matnh €dro.ltdesc hni ques

T Ensure t he dfolsueashm@mamirn fi | ter head works do not drain
after a dose.

T On steep sl opdsi pshpanceiansge (tnmeeasur ed hori zontally):
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T Increase the minimum spacing to 90 cm, on sl opes of
and for slopes of 15% to 25% with VS shallower than
T I ncr eadrei pdigencei ng further with steeper slopes or sha

recommendati ons
T Do not trlgebdacadount of dripline

Dripli newiltéti enr aolnse z o na&p psrhooxuiltdadbees gaonfe | engt hs.i ginfi fi caas |
di fferent | enmgttheswti iladdhdi & imeneaded t o ensurearmd It hathetshevidn
network is pressurized.to provide a balanced dose

Al l zones Sppulokitnae ebygmdr it pltéeamet h, unl ess the control

adjust ment of dose and flush times per zone.

lll- 6.11.3.5 Freezing conditions
I n severe freezing conditions, extra measures may inclu

T The full systemj pil mschieouudlidn gd rtanien back to the pump c¢chamb

T Air valve pdricednieimgnmennd needs to consider positive

T Al mains need to be laid to drain, unl ess bel ow fr
T The electrical control system needs to adequately c
T I't may be nemesenryetovabees for draaihrerv dlhwers usr nfgl
sol enoi dn suwiritesaehse.s eE val v-esntdamweatanbon heaters.
T Drain back (if used) should be complete in | ess thai
T Air valves need to be installed in insulated valve bo
below frost I|Iine (following manufacturer guidelines).
T Layout to miunmbnmeirz eoft haeconsaldee sdibmeduli stki owf of air bet w
T Provide adequate soil dept h, or other insulation, ove
T I nsdrai pwiitnhe a mi ni mum 20 cm of i nsulating soil cover .
T Maintain forest or shrub vegetation in the dispersal
T Maintain organic soil cover, where occurring.
T Use organic materi al to assist in insulating the disp
T Trap snow overo snypstt earh,l obmutpacki ng of snow.
T Avoid idstitandaregroads or driveways.
1T Keep the effluent uas ngaomeatolr ofoxketbdoe@i; egi es
T Install all tanks in an insulated oOheat islanddé at
1 Usen ai nt erfrhiutstheursty st em
T Consider effluent heaters where seasonal use or col «
T I't is @iiani ¢ &le ofts s teesmantt u rsaotidllomo larnadge dr ai nage. Consi de
HLR and | ower HAR per emitter.
T Insulate or heat all valves and head worKks.
f Ensure all valves and access points can be |l ocated fo

lll- 6.11.3.6 Commissioning
Pagkdlil 7
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Record system flows, pressures and other parameters dur
mai ntenance and troubleshooting. The following checkl i s
mai ntenance pl an:
Pressure, after the filter when dosing and when fl ush
Filter differential pressur e

Dosing and flushing pressure before flush valve (or b
Dosing and flushing pressures at the dose and flush m
Dosing and flushing fl ows
Fl ushing return flow
Pressurization ti me
Drain down ti me
Systemt col panel settings and baseline data records
Fl oat settings for the pump chamber
Pump run amperage

Prior to commissioning, flush system.

Where a system has more than one zone, parameters need

Paglkdlll 8
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lll- 6.12 Dosing and pump chambers
Ill- 6.12.1 DESCRIPTION

- 6.12.1.1 Pump chamber

Figurlk7shbivs a typical
freeze insulation is
drained back to the
not be needed.

Figure 1l1- 17.

p u mpl nc hcaansbeesr
used or the

pump chamber, the

CONTROL PANEL
W/ ALARM

Manu al

supply 1

Vol ulline

whhietrhe pau nspuppl y
|l ooped
checkalvalvwael vvei [wi

ne i s

Pump chamber terms, with layout suitable for areas with low risk of freezing

BALL VALVE AND UNION
FOR SERVICE

15 cm BELOW RISER LID

RISER
LID

'...'-1' 7]

\
Eo» /-';i"ia—‘

\W INLET
(FROM SEPTIC TANK) et
PIPE FULLY SUPPORTED @

FLOAT TREE = o]

L]

]
OFF AND ALARM .
(IF USED) \

EFFLUENT A

\i i
PUMP LOW LEVEL AP l

- 6.12.1.2 Zones

L L

RISER

FORCEMAIN
TO DISPERSAL AREA

CHECK VALVE

HIGH WATER TIMER
OVERRIDE (IF USED)

HIGH WATER ALARM

PUMP ON OR
TIMER ALLOW FLOAT

PUMP OFF FLOAT
(IF USED)

EFFLUENT PUMP
WITH ROPE OR
STAINLESS CABLE
FOR REMOVAL

VENT HOLE
(IF USED)

SPACER
(IF USED)

I n soammeebke di spersal area will Aiwbesplthetdi sper sal
separate areas of the same size.

Zoning a dosed dispersal area has advantages. For
small er pumprnabl eer Bhadces main size. Zoning also
alternating pumps to different zones. Zoning is
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I11- 6.12.2 SIZING AND LAYOUT

lll- 6.12.2.1 Pump chamber Sizing

The working volume of a pump tank is the volume from th
pi pe.

lll- 6.12.2.1.(a)Surcharge to upstream tanks

Where the pump tank inlet is | ower than the outlet of t|
include the depth from the invert of the inlet to the wu

accessible abovkethanhksearé pndperly vented.

- 6.12.2.1.(b)Demand dosing pump chamber

Guideline working volume = 1 day Daily Design FIl ow.
With systdems nttbatt ke pump chamber (normally only to pre
volume should be addethemiozithhg tdlhoes epwmp uecnkamber . As a re
wi || need to be | arger.

Figutledled ¢t¢ri bes the s$pemisd uyseerganwhedhosi ng caysetsempuimp 9 0 me
and ofdwifttmlagsbe separate.

The depth of water for pump submergence is determined b
the pump, but this is not required by this Manual. Cons
T Depth to prevent air entering the pump inlet during p
9 Depth for pump cooling (refer to the manufacturer)
T Reduced corrosion of the pump i f submerged in anaerob
I f the alarm reserve volume i s (ien.cg.e atsce dma koe nmelrleo wahrame 5f(
outageshen check that the dispersal area has the capaci
dosed in one dose. Calculate the storage volume of the
f For aggregate systems, use a volume of 0.35 times the
calculation is based on an effective porosity of 0.35
T For gravelless systems, including chambers, refer to
or void volume (porosity).
In the maintenance plan, include measur eFsorf oerx ariepsl pdoPn di n
could specifywhen tthtree pgdawmert hragsumes, the pump shoul d i de
on times (< 2 minutes), followed by 30 minute off ti mes
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Figure lll- 18. Schematic of Demand Dosing Terms

] FLOAT TREE

o

& & INLET

o I

Alarm Reserve Volume
Minimum 50 % DDF

ALARM FLOAT ON
PUMP FLOAT ON

II&
o

Reserve volume

Dose volume

PUMP FLOAT OFF
Depth for pump
submergence — i
PUMP
Pump spacer (if used) | |
- 6.12.2.1.(c)Timed dosing pump chamber
Ti med dosing systems are intended to equalize flow peak

the day (24 hrs.). This is -acthipwmrpg dry amsdec offf apdriineds .
dosing regi men caenti.ncThiide ian Orleaggbe vt he dose frequency

The guideline working volume for the pump chamber is 2

Figutledést¢ri bes the ¢spembd vtsierge dvhhkemnsSeneg Sseyclsbti ebrd.. 2 ot . ( b)
di scussion of pump submergence.

To equalize flows, a | arger riesenvededl amevéeghbal t zaber
smal | flow systems (DDF < 9100 L/day) a minimum vol ume

systems fl ow equalpiez dothi ead psrhog welcd bsepeci fic basi s.

The |l ag float is typically set to trigger dosing at a |
timer). The Volume |1l standards specify that the | ag fI

overl oading ofeat.he di spersal ar

The |l ag float can be placed above the al ar m, as shown.

average flows and the |l ag timer set hel dwsealadar BDFL oamn

second reserve volume is needed abovTehitsh ea p pargo a clho amha yb erf
| argerctpampewi butresult in improved spread of timed dos:
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Figure 1lI- 19. Schematic of timed dosing terms: showing example of tank with lag float

FLOAT TREE

=
HEEIN

N 1 =

& & INLET

& I

Alarm Reserve Volume
Minimum 50 % DDF

LAG FLOAT ON (IF USED)
ALARM FLOAT ON

0o

Equilization
Volume
minimum 67 % DDF

[
N\

Ti TIMER ALLOW FLOAT ON
imer reserve volume

= Dose volume plus 10 %

00

LOW LEVEL FLOAT OFF

(IF USED)
Depth for pump

submergence —
PUMP
Pump spacer (if used) | |

For systems wheeguéahiezétdowfos prampl ¢y efatonmnd tsiyrmeé ce mj o ¢ ¢
chamber may not need to be as | arge because this equali

The standards indicate that the lag (override fl oat S W
override event should not dose at a rate greaftar mtloan I
combined with the @dsawglle fllaogtf.|l dant siosmebel ow t he al ar m,

average daily flow and the |l ag timer at DDiRoné nf othi she:e

standard timer and one for the | ag (override) timer.
The alarm reserve volume should be at | east 50% of the
no risk of overloading the dispersal area with | arge do:
as for normal dosing.

Ill- 6.12.2.2 Siphon Systems and Floating Outlet Devices
Siphons and floating outlet devices are only suitable f

The correct tank size should be used to match the siph

design dose vol ume. Foll ow manufacturer guidelines.
After the high |l evel alarm activates, siphon or floati
volume of 25% of DDF for systems with overflows, or 50%
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Where siphons are used to dose pressure distribution s\
that the distribution system or pressure manifold is pr

Foll ow manufacturer recommendations for design, unl ess
lll- 6.12.3 SPECIFICATION AND INSTALLATION

- 6.12.3.1 Pumps,
Any pump should be easily removable without having to r

Lifting ropes or corrosion resistant cable or chain are
pumps should be installed withlass$iddapserembly rail sys

Provide adequate free l engt h of t he el ectrical servi
di sconnection, to an external position near the access

See Sddéli amad6l.. 2

- 6.12.3.2 Pump chambers
See Sdd6lifeor gui dance on tank installation.

lll- 6.12.3.3 Siphons and floating outlet devices

For siphons and floating outl et devices, foll ow manu:
installation, unless these are inconsistent with the st
Transport | immaey inmesetda i hgt t onavoid air binding in the 1in
For a pressure system or pressure manifol d, ensure at c
di st al pressure (squirt height) is achieved, and if not
the distribution networ k.

Siphon systems need to have a reliabllypi caatfhlgaglatf og widtecthe
mechani cal float is wused to trigger a cycle counter, wt
trickling failure.

I11- 6.12.3.4 Float switches and level sensors

I nstall float switches or transducers to provide for ea
Removabl e float trees or fl oat hanger s, with weighted
met hods can be used for other types of | evel sensors.

Fl oat wires or transducer wires and vent tubes that ar e

to excavate. This can be provided for by wusing conduit
Controbwiftlcghadty ansducers, associated wires or vent tubes
(pump riser pipe). There needs be adequate free | ength
removal for servicing without disconnection.

lll- 6.12.3.5 Calculating dose volume or dose time and frequency at commissioning

When a pressure distribution or subsurface drip dispers
the system is measured, and the dose time is either me
system).
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For pressure distribution systems that remain full, or
time is measured from the first evidence of effluent fI
The time to maifmnlandhet ier cportions that drain back is
the first evidence of effluent flow from an orifice. Th

the dose wwadtumet wused to calculate distribution uniform

The most favorable dose volume or THose i i mespoc atahl attip etphl e
distribution network is fully pressurized for 67% of ¢t}
ti me (SDD). This means that 33% (0.33 as a proportion)

pressur e diyssttreinhbutoirom0% (0.2 as a proportion) for a SDI

At the planning stage, a preliminary dose time or volum
day at DDF is specified. This dose volume can be adjust
as practical

Typically, the minimum dose frequency (so the | argest
stage to ensure the system wil!/| meet standards for dose

dose time or volume panfbe mawteidl lbopgi onpirdbey eadequate di st
This smaller dose wil/| result in a dose frequency that
At commi ssioning distribution uniformity can be confirm

1T By checking the amount of water discharged by a sampl
net work and confirming that the volume discharged per
dose and drain down phased)hacho@D % dte t waereyn lyymd wo or i

T By <chetchkaitsgt iteem i s fully pressurized for at | east 67 %
or 80% of the dose time (SDD), as illustrated bel ow.
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lll- 6.12.3.5.(a)Pressure distribution system dose time example

For example, a pressure distribution system is tested ¢
mins.) and the timed dose total dose time is initially
adequate? Could wsesdnal |l er dose be

Is Time to pressurize+ Total dose time © 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 dr a
and the time to refildl the force main and manifold 1is
setting would be the Imimiimuwtne ,doass ftdlmeowd:us

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.

Pagkdll2 5



Sewerage System Stawearsidl oRractice Manual Vol uline

lll- 6.12.3.5.(b)Subsurface drip dispersal system dose time example
For a SDD system where the flush main drains back to th

the filling of the flush main is part of the dose becal
the flush maini sandosiong.hePrfadasduwri zation time i s measur e
the dose force main to full pressurization.

I n the following example, a SDD system has both dose fo
Time from pump start until effluent is seen at the dose
is the time to Thie It itnmee ffroorntc ep umapi ns)t.art wuntil the flush
pressure iBhe .dds anitnisme cal cul ations are as foll ows:

Pressurization time = total time to full pressurization & force main fill time
=1.75 mins - 0.75 mins = 1 mins
For a SDD system, Time to pressurize- Total dose time 0 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.

lll- 6.12.3.6 Zones and Distributing Valves

Unl ess dosing is controlled by a panel capg&hbalygirteyf sdpei n ¢
di striorutS3bDmbmes should be the same size.

Dosing of separate zones could be achieved by either:
T Multiple pumps; or

T Floating outlet devices or siphons with separate tran

f Using a single transport |ine and alternation of zone
Sol enoid valves, motorized valves or hydraulic distribu
zones.

- 6.12.3.6.(aHydraulic distributing valves

Hydraul ic distributing valbyessealwadecalfl ®@edv @inmd @xiesg uv &
the valve. Each time the pump is turned on, the valve r
the next dispersal zone.

Where these vaht'eslsahtoewlodfeod, t he head [ osses in the valyv
I nstall distributing valves with the following features
T A flushing port at the end of the force main (before

T A ball valve on the inlet, for quick testing of wvalve
force main

f Unions to allow easy removal of the valve
T Pea gravel or similar bedding to improve maintenance
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1T Clear sections of pipe, or some other indicabwpyr on th
the maintenance provider

f Provisions to prevent freezing.

These valves should be instal ]l endetano rcthhees kh ivgahl vpeosi nsth ooufl dt
to prevent back pressure on the valve. Ensure the forec
causing erratic operation of the valve. An air vacuum V
fillimg ©Dbérce main.
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lll- 6.13At-grade beds

lll- 6.13.1 DESCRIPTION

Anatigr abdeda type of at grade system. An aggregate bed pl

grade. Ef fluent is distribhe etietclonitchues ibsedi rbtye npdreeds sfuari
distribu®moa ®hédéyging site the bed is not installed | eve
sl opeFi sleteda mBil gu+2ell FI t he bed is |l evelled on a sloping ¢
media, then follow the Seepage Bed standards.

Anatgr adedhawse a sand blinding | ayer below the aggregat
basal area. However, if the bed is to be raised above g
or sand mounds should be foll owed.

Figure 1lI- 20. At-grade bed on sloping site, schematic cross section
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I11- 6.13.2 SIZING AND LAYOUT

Ill- 6.13.2.1 Bed total width
For a fl at site, the bed tot al width is the same as the

On a sloping site 60 cm extra bed width is ad&edgute t he
4211

Ill- 6.13.2.2 Distribution network

Nar raotgr ades bneady be used with a single | ateral, with 60 c
beds, use a maximum | ateral spacing of 90 cm on fl at a
sites.

Each | ater amasihmowOnd nhsowd fi ce spacing, and orifices on a

- 6.13.2.2.(a)or a flat site of gentle slope (<2%), the horizontal location of the distribution lateral
should follow these guidelines:

T I'f using one effluent distribution | ateral; the | ater
T I'f using more than one effluent distribution | ateral;

the bed, with a minimum 30 cm to the bed edge, and 1| a
Tabl-d Sldmmari zes the minimum number of | aterals for a r

for common bed widths.

Table Ill- 19.  Lateral layout for at-grade beds on flat and low slope sites ( O 2%)

MI NI MUM NU BED WI D
BED WI D OF LATER LATERAL LOCATI ON
0.6 to A 1 0.6 to <1 | ateral, centered in
1.2 to A 2 1.2 mi(2 | aterals, spaced 30
3 |l aterals outer | at et
1 < 1 !
8 to 3 &8 m edges and | aterals 60
5 4 to 4 5 4 m 4 | ateral s, outer | atert
edges and | aterals 60
5 |l ateral s, outer | at e
3 m 5 8 m edges and | aterals 60

- 6.13.2.2.(b)For a site with a slope of 2% or steeper, the location of distribution lateral should follow
these guidelines:

T I'f using dnestefblutémin | ateral; the | ateral ied gleocat ed
of the distribution bed (so it is at the upper edge o
T I'f using more than one effluent distribution | ateral,;
the up slopeisdge boat i ohebed, and the other | aterals a
up sl ope -pbinheomi dhe distribution bed effective widt
effective width), keeping | ateral spacing to 60 cm or
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Tabl-alummari zes | ater al |l ayout and mini mum number of |
beds on sloping sites. Mor e haltaetrearlasl sc aanr eb ei nusstead ,| epdr o vni
of the effecgtiamad Mmed |lvaitcketrlal s are installed closer than
Table 1ll- 20.  Minimum number of laterals for at-grade beds on sloping sites (> 2%)

EFFECTI V

WI DT H LATERALS AND LOCATI ON

0.6 to <|1 |l ateral, 60 cm downslope from upper bed

1 2 to 2 laterals, first at 60 cm downslope from

' bed width or at 60 cm on center from the

2.4 to |3 laterals, first at 60 cm downslope from

ll- 6.13.2.3 Example of sizing, low slope or flat (  ©2% slope) site
Site slope 1. 5%, DDF 1300 2%/ ttaR, stdl/Bdcaye/dr.c t @an t20/u rL /idsa yn «

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? = 48 m?
Calculate effective bed width needed = AIS + length (max. 3 m)
=48 m?+ 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=165m+3 m =4.65m

Total system contour length (minimum) = Bed length +3 m=29 m+3m =32m

Establish number of | aterals for pressure distribution

Number of laterals: Table IIF 19 recommends minimum of two laterals

Two laterals, orifices 60 cm on center (stagger orifices).

Establish Horizont al |l ocation of di stribution | ater al i

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=165m+ 4=041m=41cm
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CENTERLINE LATERAL
OF BED : :
LATERAL
|+ ——

lll- 6.13.2.4 Example of sizing, sloping site
Site slope 8%, DDF 1300 L?#ddy,R HleR exdleac t7édd L2 ™ aly// dmay /Cro n

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? = 48 m?
Calculate effective bed width needed = AIS + length (max. 3 m)
=48 m?+ 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

258m+0.6m=3.18m
Total bed width =3.18 m
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