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Drain and sewer systems outside buildings

Contents Page
0T =TT o 7
1 £ T oY« - 10
2 VLo T 0B LYo =T =T (= Lo =Y SN 10
3 Terms and definitioNS ... e e nn e e e e nan 1
4 L0 T 0 1= = 19
41 L= 1T - 19
4.2 Public Health and Safety ...........oo e 20
4.3 Occupational Health and Safety ... 20
44 Environmental Protection ...t 20
4.5 SSTUESS €= 1T F=T o] LT D T=NVZ=Y o o 4 - o | 20
5 = o LT =Y 4 =T 0 N 21
5.1 Functional ReqQUIremeNts.........ccciiiiiiiiiiiininiiiiiceisisssiscememsmsmsmsnssss s ssssss s ssssssssssssssssssssssssssnnnnnnnnnnnnnnns 21
£ I TR | 411 o Yo 11 T3 4 ' o 21
5.1.2 Protection from floOding........ccccuiiiiiicciirriiiriin s s s anne e annnn e e s 22
L I T |1 = 1101 = 1 P o1 P 22
5.1.4 Protection of surface receiving Waters ............cccccirmmiiiiiiiccsscrrrrr s sssssrrr e ssss e e s ssnnneees s 22
5.1.5 Protection of grounNdwater ............cccciiiiiiiiiiniii 22
5.1.6 Prevention of odours and toxic, explosive and COrrosive gases ...........cccuervrimmmnrnininnsscssmsesnnnnes 23
5.1.7 Prevention of noise and VIbration ... ——— 23
5.1.8 Sustainable use of products and materials ...........ccooiiiiriiii i ————————— 23
5.1.9 Sustainable USe Of @NErgy ... s 23
5.1.10 Structural integrity and design life ... —————————— 23
5.1.11 Maintaining the fIOW ... 23
5.1.12 Watertightness ... e 23
5.1.13 Not endangering adjacent structures and utility SErvices ..........cccovvemrmrriiiiiccssserrr e 23
5.1.14 INPULS QUALILY.....ceiiiiii ittt e 23
5.2 Determination of performance requirements for the drain and sewer system...........cccccceevnnneeee 23
6 Integrated Sewer System Management ... —————— 26
6.1 40T [T o) o T 26
6.2 L == T =11 o o N 27
3072 I 1411 oo 11T 1T o 27
6.2.2 Purpose of iNvestigation ... 28
6.2.3 Review of performance information ............ccco i —————————— 28
6.2.4 Determine the scope of the investigation ... 30
6.2.5 Review existing iNfOrMation............oo i —————— 30
302 T 14 V7T 41 VT T oY - - 31
6.2.7 Hydraulic investigation ... 31
6.2.8 Environmental investigation...........cccoiiiiiiiiinni i ———— 31
6.2.9 Structural INVestigation..........cccciiiiiiii e ————————— 32
6.2.10 Operational Investigation...........cccviiiiiii i ———————————— 32
6.3 ASSESSIMENY .....coeiiiiiiiiiiiiiiiieieieieeeeenenen e ma s s snsnsnsnsasnsnsasnsasasnsnsnsssssssssssssssssssssssssssssssssssnnnnnnnnnnnnnnnnnnnnnnnnn 33
0 2R TR 1411 e Yo L1 T 1T o 33
6.3.2 Assessment of the hydraulic performance...........c e 33
6.3.3 Assessment of environmental ImMpact..........cccco i —————————— 33
6.3.4 Assess structural condition ... —————————————— 34
6.3.5 Assess operational performance...........cccccevviiiiiiiiiie s ——————————————————— 34
6.3.6 Compare with performance requIremMents ... e r e e e enrees 34
6.3.7 Identify unacceptable iIMmPacts ... ——————————— 34
6.3.8 Identify causes of performance deficiencies..........ccccucviiiiiniiiinnc e ——— 34



6.4

6.4.1
6.4.2
6.4.3
6.4.4
6.5

6.5.1
6.5.2
6.5.3
6.5.4

8.1

8.2

8.3

8.4

8.4.1
8.4.2
8.4.3
8.4.4
8.5

8.5.1
8.5.2
8.5.3
8.5.4
8.5.5
8.5.6
8.6

8.6.1
8.6.2
8.6.3
8.6.4
8.7

8.71
8.7.2
8.7.3
8.7.4

9.1

9.2

9.21
9.2.2
9.2.3
9.24
9.2.5
9.2.6
9.3

9.3.1
9.3.2
9.3.3
9.3.4
9.3.5
9.3.6
9.3.7
9.4

9.4.1
9.4.2
9.4.3

Developing the Plan ... 34
INErOAUCTION......cecc e e nnnn 34
Develop integrated SOIUtIONS ........cccemiiiiiiiiccc e ————— 35
ASSESS SOIULIONS.... .t e man e e e annn e e e s n e nnnns 38
o (=Y o F= T (== T2 o) o N o - o 39
IMPIemMeENtatioN ............ e nnnnnn 40
L o Yo 0T oY o 40
L0 T Y o T L T oY G 40
Monitoring PerformMancCe ...........o e s 41
Review performance requirements and update plan.........cccccoeccceirimeiiin s 41
Health and Safety PrinCiples ........cccooiiiiiiiiiii e 41
DeSign PriNCIPIES .....coeiiiiiieiiiie e s s n e 42
7= 4 T - 42
TypPeS Of SYSEEMS ... e 42
Layout @and Profile ... 43
L LY = LU T o L= ] T | o 44
=Y T - 44
Foul drains @nd SEWETS.........oiiiiiiieiir s s e e s e sms e e e ammnne e s e s sanan 44
Surface water drains and SEWEIS ... e 45
Combined drains and SEWEIS ... s s mnn s e e e sanmn e e 47
Environmental Considerations ... 47
7= 4 1T - 47
Protection of surface receiving waters .........ccocociiiiininnn e ————— 49
Protection of GroUNAWALET ...........ccccciiiiiiiiiiccceerrr s ssssme e e s s s s s smsnr e e e e e ss s s s sssnmn s e e s e e s sanmnnneesessnnnnn 49
Prevention of SeptiCity .......cccciiiiiiiiniiii i ——————— 49
Combined sewer overflows and surface water treatment..............ccccovmriiiiiiiccccser e 50
EMergency OVErflOWS ...t s s e 50
5 LT 0= L L= ] o | o 50
L o Yo W oY o 50
Structural design of PIPeliNeS ... ———————— 51
Structural design of other components ... —————— 51
Materials SEIECioN ... s e 51
(0o T=Y = 11T F= 1IN 00 T3 1o (= = 1T o 1= 52
=Y 4 1T - | 52
L T=Y o =T 1 o] 52
Self-cleansing CONAItiONS ...t ———————— 52
Access to drains aNd SEWEIS ......c.ceeemememimememememenennnnnnnnnnasnnsssssssn s snsnsnsnsasasann 53
Detailed DeSIgN.......ccuiiiiiiieiiiirr i 53
INErOAUCTION.....ccceceec e s s nnnn 53
Layout and profile ... s 53
L o Yo W oY o 53
- Y 53
ACCESSIDIItY ... 54
9.7 o ) o 54
VL= =T I8 o ol o 10T ] o 1 3V 55
Pumping INStallations .........cceveiiiiicii e 55
Preliminary INVestigationsS............uc i 56
=Y 4 1T - S 56
I o o T |- o] 1 37/ 56
GeoteCHNICAl SUNVEY ...t e 56
L€ o T 4 o AT 1 1= PP 57
EXisting draiNa@ge SEIVICES ..o s smn e s mmn e e e s s 57
Other existing utility SEIVICES ... 57
= 1 =TT TR - 57
L LY = LU T o L= ] T | o 57
L o Yo 0T oY o 57
Foul drains @nd SEWETS.........oiiiiiiieiie i s s e e s e amn e e e s e smmnn e e e e s sanan 57
Surface water drains and SEWETS ........cccccceiiriiiiiiiciserrrrr e s s ssms s e e e e s s s s s s ssmnn e e e e e s snssanmnesnnes 58



9.4.4 Combined drains and SEWETS.........cccciiiiiiiiriiirr s n e e e e e e nan 58
9.4.5 Capacity of PIPElINES...... ..o 59
9.4.6 Sewers with steep gradients ..........cccciiiiiiiiic e ————————— 59
9.4.7 Outfall Design ReqUIrEMENLS .........cooiiiiiiiiiiiei i s mmnn e 60
9.5 Environmental Considerations...........cooo i 60
L2 R T I |41 o Yo [T 1 ' o 60
9.5.2 Outfall Design ReqUIrEMENLS .........cooiiiiiiiiiiii s e e s mmnn e 60
9.5.3 Prevention of SepPliCity ... ————————— 60
9.5.4 Drains and sewers near water abstraction areas...........cccoceeiiiiiinccccs e —— 61
9.6 Operational Considerations...........cccco i 61
& < N |41 o Yo 11T 1 ' o O 61
L2 T = 7T o T - 1 Lo 61
9.6.3 Design for self-CleanSing ........ccccccririiiiiciiisriirr e sssmr e s mn e e e s s s nme e e e s e nmnn e e e e s 61
9.6.4 Access to drains and SEWETS .........cccciiiiiiiiiiniir s 62
10 Construction PrinCIPIes ... 63
10.1 167 4 =T o 63
0207 e Y=Y 15 63
LT T Y o T | - T = 63
1 Operations and Maint@NaNCe............ccciiiii s s e nmn e 64
1.1 e Yo 11T o oY 64
7 © ] o 1= o2 7 - 65
TR T 1= T8 =T [T =T 3 0= 1 65
11.4 Investigation and analysis of operational problems............cccoociiiiiiriri 66
12 Performance teSting ... —————— 67
13 Qualifications and TraiNiNg .....cccccceviiiccirmrirr s sssss s ss s sssn e e e e ss s s s s s snmne s e sasssnmnsnnnes 67
14 Sources of Additional Information...........cccciiiiiciii e ———— 68
Annex A (informative) Relevant EU Directives.........ccccocvciiiiiininiinnn s ssss e 69
AA Lo Yo 11T o oY 69
A.2 Relevant DireCtiVes...... ..o s s e e e e n s 69
Annex B (informative) Sources of Additional Information...........ccooii e 70
B.1 National Standards Bodies ..o 70
B.2 T L] - 70
B.2.1 ReguIatory BOIES ........ccoiiiiiiiiii i 70
B.2.2 Other organiSations........cccc it 70
B.3 I 1Y g 3 7
B.3.1  Regulatory BOIes ........cccciiiiiiiiiiiiiiierr s 71
B.3.2 Other organiSatioNs.......ccccc it e 71
B.4 - T T 72
B.4.1 Regulatory BOIies ........cccciiiiiiiiiiiiriierr s s s 72
B.4.2 Other organiSations........ ... s s 72
B.5 €T 4T T 72
B.5.1 Regulatory BOIes .........coiiiiiiiii i sms e 72
B.5.2 Other organiSations........ ... 73
B.6 =Y - 3 T 73
B.7 L 73
B.7.1 Regulatory BOIes .........ccciiiiiiiiiiiiiiiir s s 73
B.7.2 Other organiSatioNs........cccci i e 73
B.8 LI LT3 L2144 L= g = 1o PP 74
B.8.1 Regulatory BOAIes ........cccciiiiiiiiiiiriierr s s 74
B.8.2 Other organiSatioNs........ccci it 74
B.9 Lo T N 75
B.9.1 Regulatory BOIes .........coiiiiiiiiii i 75
B.9.2 Other organiSations........ ... s e 75
= 200 T oo o {1 T - | 75
B.10.1 Regulatory BOIesS .........coiiiiiiii i ms e s e n e e 75
B.10.2 Other organiSations........ ..o s as e s e e s e e n e e e e e e s annnnn e e 76



= 200 i T T =Y o Y o 76

B.11.1 Regulatory BOAIes........cccciiiiiiiiiiiiiir s s s s s s s 76
B.11.2 Other organiSations ... e 76
B.12  SWItZErIand........oo s r e R r e e nnnra e 76
B.12.1 Regulatory BOIes....... .o s s 76
B.12.2 Other organiSations ... s 77
= 700 B T U 14 T =Y o o 3T T o o 77
B.13.1 Regulatory BOIes....... ..ot s s 77
B.13.2 Other organiSations ... e 79
Annex C (normative) Operations and maintenance ...........ccccciiiiin e 80
CA INErOAUCTION ... 80
C.2 OPperations PlanNiNg.......ccciiciiiirr e 80
C.2.1  INSPECLION FOULINES .....ciiieiiiiiii it s an e e e e e e e e e e e e nas 80
LT N © T o T=1 11T 4 L3 o o T o2 =T o T = 80
O T 077 11 11 T =Y 4 LoV o F= T 11 4T 80
C3 T oY= 1137 81
O TRy T € 1T 4 =T - | 81
O 2 S W1 ¢ Vot o o F= 1IN 0T (o o =T o 1 81
C.3.3  Structural Problems ... e aaaaaaaan 82
C4 Manholes and Inspection Chambers............o s 83
C.5 Combined SeWer OVEIrflOWS....... ... s mnmn e e 83
C.6 Detention tankKs..........ooiiiie 84
C.7 Separators, settling chambers and gullies.........cccciiiiini i ——— 84
C.8 Pumping inStallations ... 85
Cc.9 Inverted SIPRONS ... ... 85
O 1T = oo 411 o N 86
C.11  Making connections to existing drains and SEWErs .........cccccciinriirinnr s 86
C.12 Control of disused drains and SEWEIS ..........c.ociiiiiiiiiii s 87
C.13  Control of building over or adjacent t0 SEWErS...........cooiiciiirimii e 87
Annex D (normative) Health and Safety ... 88
D.1 Safe SYyStems Of WOrK........ e e 88
D.2 Training and SUPEIVISION ..........eeiiiiiiiiiir s ams e e mmn e s mamn e e e 88
D.3 [ P V22T o LT W ET= 113 0 Lo X=3 o] 1= =Y 88
D.3.1 Oxygen deficient and toxic atmOSPREres ..........cccciiiiiiiiiic e ——— 88
D.3.2 Potentially explosive atmMOSPREres ... s 88
D.4 Traffic CONEIOL ... s e s an e ann s a e 89
D.5 Protective equipment and welfare facilities..........cccoocmiiriiiinnci 89
D.6 EMergencCy ProCEAUIES.........ueiiiiiiiiiiiiieir s s e r e m s e e e e e s e am s R e e e e e s sanmn e ne e e e e s aan 89
D.7 BLICE 0T o To T = LT o € 89
D.8 oz NV 1o 4 Y o o L 89
D.9 Hazardous materials ... s 90
D TR 0 V2= o 1 = 1o T 920
Annex E (normative) Hydraulic DeSIgN .......cccooeiiiiiiiiiiimiie e inms s mss s mmnn s s s 91
E.1 =Y 4 T - 91
e T T {17 Yo 11T o 91
E.1.2 Selection of Flow Simulation Method.............cccoocoiiiiiii 91
E.2 Hydraulic calculations ...........ceiiiiiiiiiieiiri s 92
E.2.1 VeloCity @qUAtiONS .......oicciiiiir i 92
E.2.2 The Saint Venant eqUations ..o s 94
E.3 Methods of calculating runoff from small development schemes..........cccoociiiiiiicnniccccnccenn, 96
E.4 Calculation of foul wastewater flows for drain systems ..........cccccevcmiiiiiccic 97
E.5 Calculation of foul wastewater flows for sewer system..........ccooociciiiiicccccc e 97
E.6 Combined SEWer OVEIrflOWS....... ..o mmmn e s 98
Annex F (normative) Pumping Installations...........oo i 929
F.1 =TT - 929
F.2 Planning of pumping installations...............c s 99
F.2.1 Preliminary Considerations............oo i s s 99



0y o = ] 11 4T 100
F.3 Design of pumping Stations ... ——— 101
e e T I ) L 101
i ) =1 BT =Y | o (== T T o 102
F.3.3 External layout and @CCeSS.......ccciiiiiiiiiimmiirii i mss s s e mmn e s nmn e 103
G 3 S =3 o AVAT o 1 4 4 =T 01 2= 1IN 4 X Lo 103
F.3.5  Structural deSign ... e 103
F.3.6 Maintenance considerations ............cccooiiiiiiiiiiiiirr e 103
F.4 Design of riSiNg MAINS ... s s am s e e e s smmnn e e e e nn s 104
F.4.1 Principal considerations ..........cccociiiiiinii s 104
O BB 04 ¢ T Y o = oY B o 11 - P 104
S C T 0 o T Y o = oy e | T =1 {1 P 104
F.4.4 Pressures and exXternNal I0ads..........ccccceiiemmrimiiiiiicssserre s sssss s s s s ss s sssasss e s e s ssssssssmnne s e s s ssssnnmsesenes 104
F.4.5 Choice Of MAterialS.......ccciiiceiieriiiiiiiiicssscrr s sssnr e s s s ssms e e e s e es s s s ssnne e e s ee s s s s ssan e e e eesnsnnnnennnes 105
e S I o] (T 105
B S N B T =1 o 4 = e T o o 11 1= 105
F.4.8 Control of SePtiCity......cooiiiiiiie e 105
F.4.9  Valve Chambers......... s s s e e 105
F.5 (0271 0] oTeT aT=T 0 £=3= 1 Lo =T o oL =T Lo =Y. 106
TR T = U 1y T o =3 106
F.5.2 Prime Movers and DFIVeS..... ... e s s s e 106
T T V- 1 V=P 107
F.5.4 Controls and electrical equIipmMeNt...........ccccviiiiiii e —————— 107
F.5.5 INStrumentation...... ... ————— 108
T T+ - 4 1 0 1= P 108
F.6 Health and Safety.........cccc i 108
Bibliography .... .o 110



		2024-05-05T16:40:49+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




