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BRITISH STANDARD CODE Ol" PRACTICE

SMALL SEW &GE TREATMENT WORKS

S
Eoe

TN

Thts Code of Practtce has been prepared bv a COmmlttee' e

-zonvened by the Codes of Practice Committee for Building.

It ‘was published under the' authonty of the Executwe o

Board on 28 February, 1972 |

© Bntlsh Standards Instrtutlon 19‘72

“First published (as CP 302 : 100) February 1956 o
First rev1sxon February, 1972 K

1 Besrdes the llst of Bntrsh Standards for matenals, appltances' R
and. components in Section 2, this Code of Practrce makes‘

reference to the followxng Bntlsh Standards. ST e

BS 410, Test sieves. . ° SRR
~ BS 556, Concrete cylindrical PIPCS and ﬁttmgs

BS 1438 ‘Media for blologlcal percolatlng ﬁlters S

‘j"

" British Standards are rewsed when necessary, by the tssue'

either of amendment slips or of revised editions. It is zmpormnt o

that users of British Standards should ascertain that’ they are o

in possesszon of the Iatest amendments or edmons

The followmg BSI references relate to the work on thls Code of Practtce
- Committee reference BLCP/62 . Draft for comment 69/18968

7404-1k-HP
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| BRITISH STAN.DAR‘D coDE OF PRACTICE CP 302 N
SBJAULL,SI?%BA(HE'ITUEACTB&EHQT’VVTIRlisa

FOREWORD

This Code of. Practtce whlch was orlglnally publ;shed in 1956 as CP 302 100
gives guidance on.the design and construction of sewage treatment works
suitable for small groups of houses and for individial estabhshrnents. In the
first edition septic-tank installations with biological' filters, the treatment of
tank effluent and filter effluent and the dtsposal of ﬁnal efﬂuent were dealt’
with.

In this, the first l'eVlSIOII of the Coae, the opporturuty has been taken to
include recommendattons on ' settlement-tank mstallattons, 1nsta11at10ns
operating on acttvated-sludge prmcrples and ‘polishing’ processes.’ : :

Materials which were not in common use when the Code was ﬁrst pub-
lished have been- given due consideration. - . DS ‘
~ Asparto of BSI’s programme of metrtcatlon, this Code is expressed in metnc
terms. . | : g

. The metric values are gtven in SI units: for further mformatton reference
‘ should be made to BS 3763 ‘The Internattonal System of untts (SI)

g B :

| “ 1 GENERAL
L1 1 scopn

ThlS Code deals with the methods, equlpment and 1nstallattons used to treat
the sewage of a domestic character from small groups of houses and from-
individual establishments, e. g. country houses, schools, institutions, factones ‘
and similar buildings with a maximum population-of about 300 persons; it
does not include treatment of sewage from Iarger commumtles or the treatment
of trade effluent. : .

It is emphasxzed that a multtphclty of small sewage treatment works ina’
limited area, particularly for single houses, is undesirable. Greater efficiency
of operation as well as economy of construction can be achieved by collective
drainage and treatment arrangements. Consideration should first be given to
the possibility of providing such a scheme as a preferable alternative to
several individual works.

No more than general gmdance on what is good practlce in de51gn1ng and
maintaining treatment plants of this character can be given as conditions on
the site determine the requirements of particular cases. The Code recom- -
mendations and diagrams -are. not intended to obviate the need for skilled
engineering advice based on a knowledge of sewage Works practtce and of

» local condtttons : : :
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Materials for tanks and other structures are not indicated on '-theLdiagrams T
~ which are only to give guidance on general pl‘OPOI‘thIlS and detalls of 1nlets,
outlets and other features. They should not be scaled. . Yo S

NOTE. Apart from the British Standards for matenals, apphances and components hsted '
in Sectton 2, the British Standards referred to m thls standard are hsted on page 2 =

12 DEFINITIONS ) |
For the purposes of this Code of Practlce the follownng deﬁmt:ons apply

Activated sludge. A dark brown suspension of bacterial flocs produced ’by R
the aeration of sewage; prolonged aeration in adrmxture with thls s]udge‘f"'""' ‘
-effectively purifies sewage. - s

Baffle. A board which dips below the T W L. of a tank at the 1n1et to'f o

disperse the flow into the tank. ,

Biological filter (also known, as a bactorta bed or percolatmg ﬁlter) ‘A
porous bed of suitable, graded, inert material. Bacteria and other organisms
flourish on the surface of this material and bring. about oxrdatton of the
orgamc matter in the tank effluent apphed to the filter. . o sl

. Biochemical .oxygen demand (B.0.D.). The weight of oxygen consumed
'by ‘unit volume of hquld (expressed as mllhgrams per lttre (rng/l)) durmg
biological oxidation in the course of 5 daysat 20°C. " - = v u

Distributor. A device whrch dlstnbutes the tank efﬂuent evenly over the
surface of the filter medium. L ‘

Dosing chamber. A container which recelves effluent fromi a septic tank
or from a settlement tank, and from which this'. effluent is, automatlcally
dlscharged to the filter distributor, in mterrmttent doses.

Dry weather flow (D.W.F.). The quantity of sewage to be treated in 24
honrs, which may be regarded as equal to the water consumptlon for-domestic
purposes in the'same period.

Filter medium, The material, such as hard clmker or broken stone, w1th
which a blologrcal filter is filled. (See BS 1438.) :

Effluents. (1) Tank eﬁ?uent The supernatant liquor dlscharged froma tank .
qualified according to type of tank. (2) Filter effluent. The liquid discharged
from a biological filter. (3) Final effiuent. The hqurd discharged finally, from J
a sewage treatment works.

Humus tank. A tank, through whlch filter effluent is, passed, to .,ettle"

solids which should be removed at frequent intervals.

Scumboard. A sheet of solid material which dips below the T.W. L.-ofa .
tank to prevent scum flowing out with the hqmd ,

Septic tank. A tank through which sewage is passed to settle solids whlch
are retained to undergo digestion by anaerobic bacterial action. o

Settlement tank. A tank through which sewage-is passed to settle "Ollds S
whlch should be Temoved at frequent 1ntervals :
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Sewage. The dlscharge from domestic. and sanitary apphances on premises

coming within the scope of this Code (see 1.1).

- Sludge, The slurry which is formed in a tank by deposition of settleable
solids.
| Sucnon-hft dwtance The total combmed horizontal and vertical length of
suction pipe practicable for the operation of a tank-emptying vehicle.

Supernatant hquor The layer of liquid overlying the settled solids which
‘have separated from it.

Suspended solids. The solids which are suspended in a sewage or effluent.

T.W.L. The top water level in a tank,

Water table. The surface of the subsoil water.

1.3 EXCHANGE OF INFORMATION
The main items of information which should be ascertained before designing
small sewage treatment works are:

(1) the requirements of the local authonty and the planning authority;

(2) the requirements of the appropriate river authority (in Scotland the
river pur;ﬁcatlon authority);

(3) the maximum number of persons (resident and non-resident) for which
the properties to be served are designed;

(4) average 24-hour water consumption, and any special conditions
affecting the composition of sewage and peak rates of flow; the 24-hour flow
may be obtained from the local water undertaking in many instances;

(5) particulars of site,

a. distance from nearest habitable building,

b. prevailing winds,

c. levels,

d. facilities for access for vehicles, and information as to the nature of
the ground including the level and variations of the water table;

(6) particulars of outfall, e.g. river, stream, ditch or soakage; aiso the
proximity, highest known flood level and minimum flow of any stream or
other watercourse to which discharge of the effluent may be possible;

(7 the conditions under which the works will normally operate and be
maintained;

(8) possibility of the need tor future extensions of the works or of their
elimination by a comprehensive scheme;

(9) availability of ¢lectric power and mains water;

(10) facilities for eventual disposal of sludge;

(11) extent of infiltration water, if any (see 3.1).

1.4 TIME SCHEDULE

The treatment works should be ready for operatlon before any part of a
building or group of buildings served by the works is occupied.
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2, MATERIALS APPLIANCES AND COMPONENTS
2.1 BRITISH STANDARDS : L
All materials used in the construction of any of the works described in this
Code should comply with the latest editions of British Standards listed below,
in so far as they are applicable. .
Where no British Standard exists, matenals should be suxtable and adequate' |
for the purpose. : '

2.1.1 Aggregates : o . SRR
BS 882, 1201. Aggregates from natural sources for concrete (mcludmg .
granolithic). | '
BS 1047, Air-cooled blastfurnace slag coarse aggregate for concrete
BS1198, 1200, Building sands from natural sources. ‘

2.1.2'Bricks and blocks : S

BS 187. Calcium silicate (sandllme and, ﬂmthme) bncks

BS 1180. Concrete bricks and fixing bricks.

BS 2028, 1364. Precast concrete blocks. |
BS 3921. Bricks and blocks of fired brlckearth clay or shale.

2.1.3 Cements

BS 12 Portland cement (ordinary and rapld-hardemng)

BS 146. Portland-blastfurnace cement, - o
BS 915. High alumina cement. ‘ |

BS 1370. Low heat Portland cement,

BS 4027. Sulphate-resisting Portland cement.

BS 4246. Low heat Portland-blastfurnace cement.

BS 4248, Supersulphated cement.

2.1.4 Pipes and fittings
BS 10. Flanges and bolting for plpes valves and ﬁttmgs :
BS 65 & 540. Clay drain and sewer pipes including surface water pipes and
ttings.
Part 1. Pipes and fittings.
Part 2. Flexible mechanical joints*
BS 78. Cast iron spigot and socket pipes (vertically cast) and spigot
and socket fittings.
BS 437. Cast iron spigot and socket drain pipes and ﬁttmgs
BS 486. Asbestos cement pressure pipes. N
BS 539. Dimensions of fittings for use with clay drain and sewer plpes.
BS 566. Concrete cylindrical pipes and fittings 1ncludmg manholes,
g inspection chambers and street gullies.
BS 1194, Concrete porous plpes for under-drainage. -
BS 1196. Clayware field drain pipes.

*In course of preparation.
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. BS 1211, Centrrfugally cast (spun) iron pressure plpes for. water, gas and
D ' sewage. 3
T BS 1387. -Steel tubes and tubulars surtable for screwmg to BS 21 pipe
’ . threads.
BS 1973. Polythene pxpe (Type 32) for general purposes mcludmg
chemical and food mdustry uses.
BS 2035. Cast iron flanged pipes and flanged ﬁttmgs , ‘
BS 2760. Pitch-impregnated fibre prpes, and ﬁttmgs, for dramage below
~ and above ground. .
Part 1. Pipes and couplmgs
Part 2. Fittings. DU
BS 3506. Unplasticized PVC pipe for mdustrral uses..
BS 3656. Asbestos cement pipes and fittings for sewerage and drainage.
BS 3796. Polythene pipe (Type 50) for general purposes mcludmg
chemical and food industry uses '

2.1.5 Miscellaneous
BS 405, Expanded metal (steel) for general purposes. :

BS 497. Cast manhole covers, road gully gratings and frarnes for
drainage purposes.

BS 648. Schedule of weights of building materials.

BS 988, 1097, 1076, 1451. Mastic asphalt for building (limestone aggregate)..

BS 1162, 1410, 1418. Mastic asphalt for building (natural rock asphalt
aggregate). |

BS 1247. Manbhole step irons (malleable cast iron).

BS 1438, Media for biological percolating filters.

BS 4449, Hot rolled steel bars for the reinforcement of concrete.

BS 4461. Cold worked steel bars for the reinforcement of concrete.

BS 4466. Bending dimensions and scheduling of bars for the reinforce-
ment of concrete.

BS 4482. Hard drawn mild steel wire for the reinforcement of concrete.

BS 4483, Stee! fabric for the reinforcement of concrete.

2.2 RELATED CODES
Reference may also be made to the following Codes of Practice:
CP 3. Code of basic data for the design of buildings.
Chapter VII. Engineering and utility services.
CP 114, 'The structural use of reinforced concrete in bt.lldmgs
CP 115. The structural use of prestressed concrete in buildings.
CP 116. The structural use of precast concrete.
CP 121, 101. Brickwork.
CP 123, 101. Dense concrete walls.
CP 301. Building drainage.
CP 304. Sanitary pipework above ground.
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CP 305, Sanitary appliances,

CP 2001. Site investigations.

CP 2003. Xarthworks. ; : -

CP 2005. Sewerage. r

CP 2007. Design and construction of reinforced and prestressed concrete
structures for the storage of water and other aqueous liquids.

CP 2008. Protection of iron and steel structures from' corrosion.

3. DESIGN CONSIDERATIONS -
3.1. GENERAL '
A sewage treatment works normally provides 4 combination of: setflement of

solids and biological treatment; the latter stage of treatment is.usually carried
out by the use of biological filters or by activated sludge. It is éssential that: -
surface and subsoil water be excluded from works providing suth’ treatment .
and designed in accordance with this Code.

Such works should normaiiy be capable of producing an efﬂuent satisfying
a standard of suspended solids not exceeding 30 mg/l and B.O.D. not exceeding
20 mg/l (30 :20 standard). In order to ensure such an efﬁuen*’ standard
consistently, or where a more stringent standard is required, it’ m:ty be neces-
sary to prov1de a ‘polishing’ stage of treatment (see 3.7). Where a lf,ss stringent
standard is permitted by the river (purification) authority, it may be permis-
sible, in certain situations and circumstances, to eliminate a later stage of
treatment. The matter should be discussed in the early negotiations with the
river {purification) authority (see 1.3. (2)).

The designer will need to make adequate prov:swn according to circum-
stances, for unusual loads such as those ‘arising from the extensive use of
garbage grinders or excessive flows which may arise from hospitals and
certain types of institution. The normal use of detergents and disinfectants
is not detrimental but excessive use may have a harmful effect on the operation
of the works. Grease may also cause problems. Provision may also need to be
made in the design of the works for the measurement of flows.

Safety requirements should be given full consideration in designing a
sewage treatment works and reference should be made to the relevant safety
document*,

.!,

3.2 LOCATION
All works should be adequately fenced or otherwise protected against acc:dents

and unauthorized interference.

The site of a sewage treatment works should be as far removed from
habitable buildings as is economically possible. A distance of 15 m should be
the minimum and this should be progressively increased to 90 m for works
serving a population of 100 or more.

**Safety in sewers and at sewage works’, published by the Institution of Civil Engineers in

collaboration with the former Ministry of Housing and Local Government, H.M.S.0.,
London, 1969,
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Good road access for a tank-emptying vehicle should be available to
within suction-lift distance of the works. R 7 T

Wherever possible, pumping should be avoided by locating the works
lower than the premises to be served but always above the local flood level.
If pumping is inevitable it is preferable to pump a settled sewage rather than a
crude sewage. ' e e 3 |

3.3 TYPES OF INSTALLATION R
At the present time, the operation of sewage treatment works may -be con-
sidered under three main categories: L
(1) Septic tank followed by some form of biological treatment. - et
(2) ‘Settlement tank, biological filter and humus tank; this type of plant is
not normally used for populations below 100. . e |
(3) Installations based on the activated-sludge principle. = - . - "o
Specialist advice is necessary for Types (2) and (3).-Regular attention
and maintenance are essential for all types. S e

‘ 3.4 SEPTIC-TANK INSTALLATIONS
3.4.1 Septic-tank design | L
3.4.1.1 Capacities. The calculation of the total capacity of septic tanks required
for the populations covered by this Code (up to 300 persons) should be made
on the basis of the number of persons served and the following formula is
recommended for general use, where desludging is carried out at not more.
than 12-monthly intervals: ' ' | e

C = (180P + 2000) litres, o
where C = the capacity of the tank, - . &
P = the design population (see 1.3. (3)) with a minimum value of 4.

Where garbage grinders are installed, additional sludge solids are -dis-
charged with the sewage. Where the units are attached to domestic sinks the
capacity of septic tanks should be increased by 70 litres for each person
served. In cases where the whole population is served by garbage grinders,
the above formula should be modified to: S

C = (250P + 2000) litres.

Where premises are occupied part tixlne"‘(é.g.- schools and factories) in
appropriate circumstances allowance may be made in the factor P on the
basis of two part-time occupants being equivalent to one full-time occupant.

3.4.1.2 Types. The design of septic tanks should be such that the discharge
of solids in the tank effluent is kept to a minimum. This is best achieved by
the use of tanks in series. The use of single compartment tanks which has
hitherto been advocated is no longer recommended for populations of less
than 100.

12 .
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Two tanks in series should be used, either by constructmg two separate
tanks or by dividing a single tank into two by a partition. In either case the

compartments should be not less than 1500 mm deep below T.W.L. The first .

compartment should have a length of twice its width and a capacity approm-'-‘
mately twice that of the second, the latter provndmg the remainder of the

total calculated capacity of the unit. In the larger mstallatlons serving over .. ..
30 persons, a baffle should be provided at the inlet and a scumboard at the © *

outlet and, in order to facilitate desludging operations, the ﬂoor of the ﬁrst' -
compartment should have a fall of 1 : 4 towards the inletend.. -~~~ .~

Arrangements for installations using two separate tanks are ‘shown -
dxagrammaucally in Fig. 1 (for populations up to 30) and Fig. 2. (for popula-

tions over 30). Where the two corapartments are separated by a dividing -

partition as in Fig. 3 (up to 30 persons) and Fig. 4 (over 30 persons), connec-

tion between the compartments should be made either by submerged horizontal..

orifices or by vertical slits and not by the use of a dip and communicating pipe
(see 3.4.1.3). Where horizontal orifices are used the top of the orifice should .
be not less than 225 mm and not more than 300 mm below T. ‘W.L., the
vertical dimension of the opening being not less than 75 mm and not more
than 150 mm; two or more such openings should be used to, give a total
minimum width of 225 mm. Where connection is by vertical slits, two should
be provided each extending the full water depth of the tank, by leaving a 25 mm
gap between the partition and the walls of the tank.

Another method of separating the two compartments is longitudinally,
that is by constructing the partition along the length of the tank. In this case
connection between the compartments should be made by a submerged orifice
in the dividing wall at the far end (adjacent to the end wall) from the inlet
and outlet. This method of dividing the tank is useful where site conditions
are difficult but it is not suitable for installations serving less than 30 persons
as the width of the second compartment then becomes too narrow to be
practicable.

For populations of over 60, duplicate tanks each providing half the total
calculated capacity required, should be installed and operated in parallel;
this arrangement permits all the flow to be passed through one unit - while the
other is being desludged. To enable the top water to be decanted when
desludging, a decanting valve should be provided in the wall dividing the two
tanks; the mvertf{of this valve should be 625 mm below T.W.L. Each tank
should comprise:two compartments but, where the installation is for more
than 100 persons, it may be acceptable under certain site conditions to use
two single-compartment tanks in parallel.

3.4.1.3 Inlets and outlets. The design of septic-tank inlets and outlets should be
such as to introduce the crude sewage and to remove the clarified liquid with
the least possible disturbance of the settled sludge or the surface scum.

13}
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