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EN 752-2, Drain and sewer systems outside buildings performance requirements 1997.

prEN 805, Water supply requirements for systems and components outside buildings,
2000

prEN 1293, General requirements for components used in pneumatically pressurized
discharge pipes, drains and sewers, 1999

EN 1085: Wastewater treatment vocabulary, 2007

DIN 1986: Drainage and sewerage systems for buildings and properties, 1986.

DIN 4055: Water pipelines; pipeline valve boxes for underground hydrants; Technical
Guideline of the DVGW, 1992

DIN 4056: Water pipelines; valve boxes for isolation valves; Technical Guideline of the
DVGW, 1992

DIN 8061: Plasticised polyvinyl chloride pipes — General quality requirements and
testing, 2016

DIN 8062: Unplasticised polyvinyl chloride (PVC-U, PVC-HI) pipes — dimensions,
2009

DIN 8075: Polyethylene (PE) pipes — General quality requirements and testing, 2018
EN 681: Elastomeric seals — material requirements for pipe joint seals used in water and
sewerage applications, 1998

EN 1401: Unplasticised polyvinyl chloride (PVC-U) —Specifications for pipes, fittings
and the system, 2018

EN 1610: Construction and testing of drains and sewers, 2015

EN 10088: Stainless steels, 2014

EN 12056: Gravity drainage systems inside buildings ,

EN 12109: Vacuum drainage systems inside buildings, 2000

EN 12201: Plastic piping systems for water supply — Polyethylene (PE), 2005
EN 12889: Trenchless construction and testing of drains and sewers, 2000
ATV-DVWK-A 139E: Installation and testing of drains and sewers, 2002
ATV-DVWK-A 142E: Sewers and drains in water catchment areas, 2001



W Cid (iKo S (9T xoz a5 49/01/1) f

e ATV-A 200E: Principles for the disposal of wastewater in rurally structured areas, 1997

e DVGW-W 320: Production, quality assurance and testing of pipes made from PVC-U,
HDPE and LPDE for water supply and requirements on pipe joints and pipeline
components, 1981

e DIN 2425-4: Plans for public utilities, water resources and long-distance lines — Part 4:
Sewer network drawings of public sewerage systems, 1980

e DIN 2401-1 : 1991 Pressure and Temperature Specifications for Components Subjected

to Internal and External Pressure, 1991.
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Wave profile (W)

Inspection pipe Inspection pipe

min.0.2 % gradient
| L | L

b

Profile dimensions:
H =~ di+5 em; h = H-d; 5 cm; L;>2.(RH)"%L,<500.H

Saw tooth profile (S)

min.0.2 % gradient
l L

—

Profile dimensions: h
H > di+5 cm; h = H-d;; L <500.H

Reformer pocket profile (R)

—

A H
A min.0.2 % gradient
l L

Profile dimensions:
H>di+5cm; h=H ;L <500.H
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ATV-Regelwerk, Arbeitsblatt A 116 ,,Besondere Entwisserungsverfahren;
Unterdruckentwésserung - Druckentwisserung”" September 1992.Available also in English

language: "Special Sewer Systems: Vacuum Drainage - Pressure Drainage."

EPA/625/1-91/024 Manual "Alternative Wastewater Collection Systems". US Environmental

Protection Agency.

"Les nouvelles techniques de transport d'effluents" - Documentation FNDAE - Publication du

Ministére de I'Agriculture, Direction de I'Espace Rural et des Foréts, Edition 1992.

Supplementary to the standards referenced in EN 1091 the following standards apply:
DIN 1960: VOB Vergabe- und Vertragsordnung fiir Bauleistungen — Teil A: Allgemeine

Bestimmungen fiir die Vergabe von Bauleistungen.

]VOB German contract specifications for engineering services — Part A: General specifications for
the award of construction contracts|

DIN 1986: Entwisserungsanlagen flir Gebdaude und Grundstiicke .

|Drainage and sewerage systems for buildings and properties|

DIN 2425-4: Planwerke fir die Versorgungswirtschaft, diec Wasserwirtschaft und fiir

Fernleitungen — Teil 4: Kanalnetzpléne 6ffentlicher Abwasserleitungen.
|Plans for public utilities, water resources and long-distance lines — Part 4: Sewer network

drawings of public sewerage systems|

DIN 4055: Wasserleitungen; Strallenkappen fiir Unterflurhydranten; Technische Regel des
DVGW.

|Water pipelines; pipeline valve boxes for underground hydrants; Technical Guideline of the
DVGWI
DIN 4056: Wasserleitungen, Stralenkappen flir Absperrarmaturen; Technische Regel des DVGW.

|Water pipelines; valve boxes for isolation valves; Technical Guideline of the DVGW|

DIN 4060: Rohrverbindungen von Abwasserkanilen und -leitungen mit Elastomerdichtungen —

Anforderungen und Priifungen an Rohrverbindungen, die Elastomerdichtungen enthalten.
|Pipe connections of drains and sewers with elastomeric seals - requirements and tests of

connections containing elastomeric seals|
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10- DIN 8061: Rohrverbindungen aus weichmacherfreiem Polyvvinylchlorid — Allgemeine

Qualititsanforderungen.

|Plasticised polyvinyl chloride pipes — General quality requirements and testing[

11- DIN 8062: Rohrverbindungen aus weichmacherfreiem Polyvvinylchlorid (PVC-U, PVC-HI) —
MafBe.

|Unplasticised polyvinyl chloride (PVC-U, PVC-HI) pipes - dimensions|
12- DIN 8074: Rohre aus Polyethylen (PE) — Male.
|Polyethylene (PE) pipes - dimensions|
13- DIN 8075: Rohre aus Polyethylen (PE) — Allgemeine Giiteanforderungen, Priifungen.

|Polyethylene (PE) pipes — General quality requirements and testing[
14- EN 681: Elastomere Dichtungen — Werkstoffanforderungen fiir Rohrleitungsdichtungen fiir

Anwendungen in der Wasserversorgung und Entwisserung.
|Elastomeric seals — material requirements for pipe joint seals used in water and sewerage
applications|
15- EN 752: Entwésserungssysteme auflerhalb von Gebauden.
|Drain and sewer systems outside buildings|
16- EN 1085: Worterbuch der Abwasserbehandlung.
|Wastewater treatment vocabulary[
17- EN 1091: Unterdruckentwésserung aufBerhalb von Gebauden.

|Vacuum sewerage systems outside buildings|

18- EN 1401: Weichmacherfreies Polyvinylchlorid (PVC-U) — Anforderungen an Rohre, Formstiicke
und das Rohrleitungssystem.

|Unplasticised polyvinyl chloride (PVC-U) —Specifications for pipes, fittings and the systeml[
19- EN 1610: Verlegung und Priifung von Abwasserleitungen und -kanilen.

|Construction and testing of drains and sewers|
20- EN 1671: Druckentwisserungssysteme aul3erhalb von Gebauden.

|Pressure sewerage systems outside buildings|
21- EN 10088: Nichtrostende Stéhle.

|Stainless steels|

22- EN 12056: Schwerkraftentwasserungsanlagen innerhalb von Gebauden.
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|Gravity drainage systems inside buildings|

23- EN 12109: Unterduckentwasserungssysteme innerhalb von Gebauden.
|Vacuum drainage systems inside buildings|

24- EN 12201: Kunststoff-Rohrleitungssysteme fiir die Wasserversorgung — Polyethylen (PE.(
|Plastic piping systems for water supply — Polyethylene (PE(

25- EN 12889: Grabenlose Verlegung und Priifung von Abwasserleitungen und -kanélen.
| Trenchless construction and testing of drains and sewers|

26- ATV-DVWK-A 139E: Einbau und Priifung von Abwasserleitungen und -kanélen.
|Installation and testing of drains and sewers|

27- ATV-DVWK-A 142E: Abwasserkanile und —leitungen in Wassergewinnungsgebieten.
|Sewers and drains in water catchment areas|

28- ATV-A 200E: Grundsitze fiir die Abwasserentsorgung in landlich strukturierten Gebieten .

|Principles for the disposal of wastewater in rurally structured areas|

29- DVGW-W 320: Herstellung, Giitesicherung und Priifung von Rohren aus PVC hart, PE-HD hart
und PE-LD fiir die Wasserversorgung und Anforderungen an Rohrverbindungen und

Rohrleitungsteile.
|Production, quality assurance and testing of pipes made from PVC-U, HDPE and LPDE for water

supply and requirements on pipe joints and pipeline components|

30- RAL-GZ 961: Herstellung und Instandhaltung von Abwasserleitungen und -kandlen —
Giitesicherung. [Production and maintenance of drains and sewers — quality control

31- TA-Larm: Technische Anleitung Lirm
| Technical Directive Noisel

32- ATV-DVWK Report: of the ATV-DVWK Working Group ES-1.2 — Special drainage processes
“Questions of operation and service lives of pressure and vacuum sewer systems”. Korrespondenz

Abwasser 5 (1997), p. 921 ff.
|Not available in English|

33- ATV-DVWK Report: of the ATV-DVWK Working Group ES-1.2 — Special drainage processes
“Comparison of Standard ATV-A 116 with the European Standard EN 1091 (vacuum sewerage)
and EN 1671 (Pressure sewerage)”. Korrespondenz Abwasser Water management, wastewater,

waste (2/2000), p. 258 ff.
|Not available in English|
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34- E P Skillman: "Design criteria for vacuum wastewater transfer systems and advanced base
applications": Civil Engineering Laboratory; Naval Construction Battalion Centre; Port Huename,
California:May 1979

35- "Pressure and Vacuum Sewer demonstration project - Bend, Oregon": US Environmental
Protection Agency: Sept 1978

36- Richard Naret P. E.: "Vacuum Sewers: Construction and Operation": Presented to: American
Society of Civil Engineers; Water Resources Planning Management Conference: June 1 - 3, 1988;
Norfolk. Virginia

37- Dippold, W. and Jedlitschka, J.: Vakuumsystem - Druckentwésserung - Bericht iiber die
Abwasserbeseitigung der Donauriedgemeinden Fristingen und Kicklingen, Landkreis Dillingen/

Donau. Wasser und Boden 28 (1976), Heft 5, Seite 100 ff.

38- Drebes, H. und Ivers, H.: Vakuumentwésserung Krempel/Dithmarschen. Wasser und Boden 27
(1975), Heft 5, Seite 115 ff.

39- Jedlitschka, J.: Druck- und Unterdruckentwésserung. Berichte der ATV, Heft 37, Seite 133 ff., St.
Augustin 1986.

40- Schluff, R.: Unterdruckentwisserung — Neue Erkenntnisse fiihren zu einem betriebssicheren
Fordersystem. Abwassertechnik 37 (1986), Heft 4, Seite 37 ff.

41- Schrieber, R.: Vakuum-Kanalisation — Neue Wege flihren zu erhohter Betriebssicherheit.
Abwassertechnik 40 (1989), Heft 2, Seite 43 ff.

42- Brian E Foreman: "Flow regimes in Vacuum Sewerage Systems" Presented to East Midlands

Branch of IWEM December 1990
43-D W Averill and Professor G W Heinke: "North of 60 Vacuum Sewer Systems". Indian and

Northern Affairs Canada 1974.

44- Brian E Foreman: "Vacuum Sewers The First 100 Years". Presented to, International Symposium
on Urban Development; University of Kentucky; July 1985

45- Fredrick C Krepp: "The Sewage Question"; Published by Longmans 1867.

46- E G Cressey: "Vacuum Drainage Scheme at St Johns Hospital, Chelmsford". Paper presented to
Eastern District Centre of IPHE, November 1980.

47- D E Ashlin, S E Bentley & J P Consterdine: "Vacuum Sewerage - The Four Crosses Experience"
IWEM, 1991, Vol 5, No 6.

48- "Nederlandse Praktijk Richtliijnen — Buitenriolering onder over -en onderdruk" Nederlands
Normalisatie-Instituut.

49- Garnier Claudine: "L'Assainissement Sous-Vide: Etude technico-économique". Ecole Nationale
des Ingénieurs des Travaux Ruraux et des Techniques Sanitaires, Strasbourg. Mai 1986.

50- Roediger M., Schiitt M.: "Besondere Entwisserungsverfahren - Betriebserfahrungen”
Korrespondenz Abwasser 39 (1992) Heft 6, Seite 865.
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51- Schluff R (1991): Unterdruckentwdsserung — Abwasserbeseitigung im ldndlichen Raum. —
Eigenverlag, Wasserwaage 5, D-24226 Heikendorf.

52- Liernur ,,Die pneumatische Canalisation in der Praxis“. [“The pneumatic sewerage system in

practice”]. Verlag der Ingenieur-Firma Liernur & De Bruyn-Kops, Frankfurt am Main (1873(

53- Foreman B. E. ,,Wastewater Collection by Vacuum®, Proceedings of the International Symposium
on Urban Hydrology, Kentucky, USA (1985) S. 37 ff.

54- Kleinschroth A. ,,Abfallstoffe und ihre Beseitigung — Ausziige aus einer Veroffentlichung des
Oberingenicurs Adam Kleinschroth aus dem Jahre 1909. [Waste material and its disposal -
extracts from a publication by Senior Engineer Adam Kleinschroth 1909]. Informationsberichte

des Bayerischen Landesamtes fiir Wasserwirtschaft, Miinchen (1986) Vol. 3, p. 193 ff.

55- Dippold W. und Jedlitschka J. ,,Vakuumsystem und Druckentwisserung — Bericht iiber die
Abwasserbeseitigung der Donaugemeinden Fristingen und Kicklingen, Landkreis Dillingen/
Donau®“. [Vacuum and pressure sewerage - Report of wastewater disposal of the Danube
communities of Fristingen and Kicklingen, County of Dillingen at the Danube river]. Wasser und

Boden 28 (1976), Vol. 5, p. 100 ff.

56- Drebes H. und Ivers H. ,,Vakuumentwisserung Krempel/Dithmarschen®. [Vacuum sewerage at
Krempel/Dithmarschen]. Wasser und Boden 27 (1975), Vol. 5, p. 115 ff.

57- Horwitz S. ,,Abwasserforderung mit Vakuum — eine volkswirtschaftlich gilinstige Losung der
kommunalen Abwasserprobleme®. [“Wastewater transportation using vacuum — an economical

solution for municipal wastewater problems”]. Wasser und Boden 23 (1971), Vol. 10, p. 291 ff.

58- Winkelmair G. ,,Abwasserableitung in gefdllelosen Leitungen kleinen Durchmessers — Das
Vakuumsystem™. [Wastewater sewerage in small diameter pipelines without gradient — The

vacuum system]. Wasser und Boden 26 (1974), Vol. 8, p. 229 ff.

59- ATV-Handbuch ,,Bau und Betrieb der Kanalisation“. [ATV Manual “Construction and operation
of sewer systems”]. 4th Edition (1995), Verlag Ernst & Sohn, Berlin, p. 387 ff.

60- Roediger M. ,Unterdruck- und Druckentwésserung — alternative Verfahren der
Ortsentwidsserung. [Vacuum and pressure sewerage — alternative methods for municipal
wastewater collection]. Abwassertechnik (1995), Vol. 6, p. 11 [10] Pfeiffer W., Roediger M.
,»Anforderungen an die Kanalisation bei Druck- und Unterdruckentwisserung®. [“Requirements
on pressure and vacuum sewer systems]. Schriftenreihe WAR der TH Darmstadt, Band 82 (1995)

S. 211 ff.

61- Roediger M., Schiitte M. , Besondere Entwésserungsverfahren — Betriebserfahrungen. [Special
sewerage systems — operating experience]. Korrespondenz Abwasser 6 (1992), p. 865

62- Goldberg B. ,Unterdruckentwdsserung — ein sicheres Verfahren flir vertrdgliche
Abwassergebiihren. [Vacuum sewerage — a reliable system for affordable wastewater fees™].
WWT (1995) Vol. 5, p. 20

63- Anonym ,,Vakuumentwasserungstechnologie  erstmalig  erfolgreich im  Bereich  der
Chemieindustrie eingesetzt. [Vacuum sewerage technology for the first time successful used in
the chemical industry]. Umwelt (1995) Vol. 7 - 8, p. 284
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64- Jedlitschka J. ,,Druck- und Unterdruckentwisserung® [Pressure and vacuum sewerage]. Berichte
der ATV Vol. 37, St. Augustin (1986) p.133 ff.

65- LAWA  (Landerarbeitsgemeinschaft ~ Wasser)  ,Leitlinien  zur  Durchfiihrung  von
Kostenvergleichsrechnungen®. [(Working Group of German States for Water) Guidelines for cost
comparison calculations]. (1998(

66- Schluff R. ,,Unterdruckentwisserung — Neue Erkenntnisse fithren zu einem betriebssicheren
Fordersystem®. [Vacuum sewerage — new experience leads to a reliable transportation system)].
Abwassertechnik 37 (1986), Vol. 4, p. 37 ff.

67- Schluff R. ,,Unterdruckentwésserung — Abwasserbeseitigung im ldndlichen Raum®. [Vacuum
sewerage — wastewater disposal in rural areas]. Eigenverlag, Heikendorf (1991(

68- Schricber R. ,,Vakuum-Kanalisation — Neue Wege fiihren zu erhohter Betriebssicherheit.
[Vacuum sewerage system — new approaches lead to improved reliability]. Abwassertechnik 40

(1989), Vol. 2, p. 43 ff. [19] Schinke R. ,,Die Vakuumkanalisation — ein Verfahren mit vielen, oft
ungenutzten Maoglichkeiten. [Vacuum sewerage system — a system with many often unused

advantages]. Korrespondenz Abwasser 4 (1999), p. 506 ff.

69- Otterpohl R. et al. ,Alternative Entwisserungskonzepte zum Stoffstrommanagement”.
[Alternative sewerage concepts for resource management]. Korrespondenz Abwasser 2 (1999), p.
204 ff.

70- Hassett A. F. and Starness J. C. ,,Vacuum Wastewater Collection: The Alternative Selected in
Queen Ann’s County, Maryland”. JI. Water Poll. Control 53 (1981), Vol. 1, p. 59 ff.

71- Hassett A. F. and Pattic D. M. ,,0ld Vacuum Sewer Reaches New Heights”. Proceedings of the
Water Environment Federation, 65™ Annual Conf. New Orleans (1992¢(

72- Hassett A. F. ,,Vacuum Sewers — An Uplifting Global Future”. Proceedings of the New and
Emerging Environmental Technologies and Products Conference for Wastewater Treatment and
Storm Water Collection, Toronto Canada (1995¢(

73- Averill D. W. and Heinke G. W. ,,Vacuum Sewer Systems”. Report prepared for Northern Science
Research Group of the Canadian Department of Indian Affairs and Northern Development (1974(

74- ,,Alternative Sewer Systems”, Manual of Practice, Water Environment Federation, Alexandria,

Virginia (1986(

75- ,,Alternative Wastewater Collection Systems”, Manual of the Environmental Protection Agency,

Washington, DC (1991¢(

76- Arbeitsbericht der ATV-Arbeitsgruppe 1.1.2: ,,Druckluftgespiilte Abwassertransportleitungen —
Planungs-, Bau- und Betricbsgrundsitze™. [Report of the ATV Working Group 1.1.2:
“Pneumatically flushed wastewater transport pipelines — Design, construction and operating
principles”]. Korrespondenz Abwasser 1 (1987), p. 70 - 76
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Abstract:

This publication constitutes criteria and guidelines regarding design of Vacuum sewerage systems.
Although construction, implementation, operation, maintenance and rehabilitation of Vacuum sewerage
systems are not covered herein, main prerequisites which must be considered in the design stage to
facilitate these activities are fully considered in all parts. It goes without saying that detailed standards are
not completely covered in this publication, but some mandatory details which are of great importance
have been provided in some sections. Main objective of this standard is to create a unified framework and
criteria for selection of network type and designing different parts of a Vacuum sewerage systems. Based
on guidelines of this publication, design of Vacuum sewerage systems shall be performed in a manner
that besides increasing level of public health and safety, environmental concerns will be fully noted.
Furthermore, by utilizing these guidelines, performance criteria of the network, as well as principles of

sustainable development and occupational health and safety shall be met.
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