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Civil Construction
1 Amendment

This is the 1% Amendment to PETROBRAS N-1601 REV. C and it is used to alter the text of the
Standard in the parts indicated below:

NOTE 1 The news pages with the performed amendments are placed in its corresponding positions.
NOTE 2 The amended pages, indicated the date of the amendment, are placed at the end of this
standard, in chronological order, and shall not be used.

CONTENTS OF THE 1% AMENDMENT- 12/2014

- Section 2:

Exclusion of ABNT NBR 9061.

- Subsection 4.3:

Exclusion of ABNT NBR 9061 and include of NR-18.

- Subsection 8.1:

Exclusion of ABNT NBR 9061.
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Construction Of Wastewater
Systems In Industrial Units

Procedure

This Standard replaces and cancels its previous revision.

The CONTEC - Authoring Subcommittee provides guidance on the
interpretation of this Standard when questions arise regarding its contents. The
Department of PETROBRAS that uses this Standard is responsible for adopting
and applying the sections, subsections and enumerates thereof.

Technical Requirement: A provision established as the most adequate and

CONTEC which shall be used strictly in accordance with this Standard. If a decision is

L ~ taken not to follow the requirement (“non-conformity” to this Standard) it shall be
Comiss&o de Normalizac&o based on well-founded economic and management reasons, and be approved
Técnica and registered by the Department of PETROBRAS that uses this Standard. It is

characterized by imperative nature.

Recommended Practice: A provision that may be adopted under the conditions
of this Standard, but which admits (and draws attention to) the possibility of
there being a more adequate alternative (not written in this Standard) to the
particular application. The alternative adopted shall be approved and registered
by the Department of PETROBRAS that uses this Standard. It is characterized
by verbs of a nonmandatory nature. It is indicated by the expression:
[Recommended Practice].

Copies of the registered “non-conformities” to this Standard that may contribute
to the improvement thereof shall be submitted to the CONTEC - Authoring

SC-04 Subcommittee.

Civil Construction Proposed revisions to this Standard shall be submitted to the CONTEC -
Authoring Subcommittee, indicating the alphanumeric identification and revision
of the Standard, the section, subsection and enumerate to be revised, the
proposed text, and technical/economic justification for revision. The proposals
are evaluated during the work for alteration of this Standard.

“This Standard is exclusive property of Petr6leo Brasileiro S. A. -
PETROBRAS, internal application and PETROBRAS Subsidiaries and
shall be used by its suppliers of goods and services under contracts or
similar under the conditions established in Bidding, Contract, Agreement
or similar.

The use of this Standard by other companies / organizations / government
agencies and individuals is the sole responsibility of the users..”

|
Introduction

PETROBRAS Technical Standards are prepared by Working Groups - WG
(consisting specialized of Technical Collaborators from Company and its Subsidiaries), are
commented by Company Units and its Subsidiaries, are approved by the Authoring Subcommittees -
SCs (consisting of technicians from the same specialty, representing the various Company Units and
its Subsidiaries), and ratified by the Executive Nucleus (consisting of representatives of the Company
Units and its Subsidiaries). A PETROBRAS Technical Standard is subject to revision at any time by its
Authoring Subcommittee and shall be reviewed every 5 years to be revalidated, revised or cancelled.
PETROBRAS Technical Standards are prepared in accordance with PETROBRAS Technical
Standard N-1. For complete information about PETROBRAS Technical Standards see PETROBRAS

Technical Standards Catalog. DOCU ments
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Foreword

This Standard is the English version (issued in 07/2014) of PETROBRAS N-1601 REV. C 10/2013. In
case of doubt, the Portuguese version, which is the valid document for all intents and purposes, shall
be used.

1 Scope

1.1 This Standard establishes the exigible conditions which shall be followed for the construction of
systems used for drainage and/or final destination of liquid effluents from onshore units belonging to
PETROBRAS.

1.2 This Standard is applied to procedures started as of its date of issuance.
1.3 This Standard contains Technical Requirements and Recommended Practices.

2 Normative References

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document applies.

NR-18 - Condi¢bes e Meio Ambiente de Trabalho na Industria da Construcao;

PETROBRAS N-38 - Critérios para Projetos de Drenagem, Segregacdo, Escoamento e
Tratamento Preliminar de Efluentes Liquidos de Instalacdes Terrestres;

PETROBRAS N-133 - Soldagem;
PETROBRAS N-1644 - Constru¢do de Fundagfes e de Estruturas de Concreto Armado;

PETROBRAS N-1674 - Projeto de Arranjo de Instalagdes Industriais Terrestres de Petroleo,
Derivados, Géas Natural e Alcool;

PETROBRAS N-2238 - Reparo de Revestimento Anticorrosivo Externo de Tubos;
ABNT NBR 5645 - Tubo Ceradmico para Canalizacoes;

ABNT NBR 5688 - Tubos e Conexdes de PVC-U para Sistemas Prediais de Agua Pluvial,
Esgoto Sanitario e Ventilagdo - Requisitos;

ABNT NBR 6118 - Projeto de Estruturas de Concreto - Procedimento;
ABNT NBR 7229 - Projeto, Construcao e Operacgédo de Sistemas de Tanques Sépticos;

ABNT NBR 7362-1 - Sistemas Enterrados para Conduc¢do de Esgoto - Parte 1. Requisitos
para Tubos de PVC com Junta Eléstica;

ABNT NBR 7661 - Tubos de Ferro Fundido Centrifugado de Ponta e Bolsa, para Liquidos
sob Pressao, com Junta ndo Elastica;

ABNT NBR 7675 - Tubos e Conexdes de Ferro DUctil e Acessorios para Sistemas de
Aducéo e Distribuicdo de Agua - Requisitos;

ABNT NBR 8160 - Sistemas Prediais de Esgoto Sanitario - Projeto e Execucéo;

ABNT NBR 8682 - Revestimento de Argamassa de Cimento em Tubos de Ferro Fundido
Ductil - Especificacao;
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ABNT NBR 8890 - Tubo de Concreto de Secdo Circular para Aguas Pluviais e Esgotos
Sanitarios - Requisitos e Métodos de Ensaios;

ABNT NBR 10160 - Tamp®es e Grelhas de Ferro Fundido Ductil - Requisitos e Métodos de
Ensaios;

ABNT NBR 10845 - Tubo de Poliéster Reforcado com Fibras de Vidro, com Junta Elastica,
para Esgoto Sanitario - Especificacéo;

ABNT NBR 15221-1 - Tubos de Aco - Revestimento Anticorrosivo Externo - Parte 1:
Polietileno em Trés Camadas;

DNIT 015/2006 - ES - Drenagem - Drenos Subterraneos - Especificacdo de Servico;
DNIT 016/2006 - ES - Drenagem - Drenos Sub-Superficiais.

NOTE For documents referred in this Standard and for which only the Portuguese version is
available, the PETROBRAS department that uses this Standard should be consulted for any
information required for the specific application.

3 Terms and Definitions

For the purposes of this Standard, the definitions indicated in PETROBRAS N-38, N-1674, ABNT
NBR 7229 and ABNT NBR 8160 are adopted, complemented by 3.1 to 3.8.

3.1

channels

open and surface conduits of varying cross-section shapes used for containing and conveying
permanent waters at high flow rates

3.2
drainage ditches
open structures of varying cross-section shapes used for surface flow of liquid effluents.

3.3

ditches in Steps (Energy Dissipators)

open conduits of varying cross-section shapes built in steps, which are used for reducing the flow of
waters in areas involving large differences in level

3.4

galleries

closed and underground conduits of varying cross-section shapes, which are used for conveying
waters at high flow rates

3.5

ground water drainage system

drainage elements for conveying percolation water, ground water and water springs_comprised of
permeable trenches or perforated pipes

3.6

temporary storm water drainage system

drainage system whose purpose is to protect cuts and fills against erosion caused by rainfall during
earth-moving activities as well as to allow drainage during the civil construction and assembly phases
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3.7

temporary ground water drainage system

system whose purpose is to convey effluents from the lowering of the water table and/or from water
springs during excavation, earth-moving, and foundation construction activities

3.8

sump

dry well excavated into the ground and not watertight, which guides the penetration of wastewater into
the soil

4 General Conditions

4.1 For the purposes of this Standard the satisfied the requirements of items below complemented by
PETROBRAS N-2238, ABNT NBR 5645, NBR 5688, NBR 7362-1, NBR 7661, NBR 7675, NBR 8682,
NBR 10160 e NBR 10845.

4.2 Excavation work shall be done according to the location, alignment, and slope specified in the
design, which shall be topographically checked.

4.3 Excavations shall comply with the provisions in NR 18.

4.4 Excavation bottoms shall be leveled according to the elevations indicated in the design.

NOTE When the natural terrain presents a work rate which does not withstand the weight of the
structure to be built, the soil immediately below shall be replaced, so as to reach the work
rate specified in the design. If replacement of the soil is not technically or economically
viable, piling shall be constructed for the constructive elements.

4.5 Backfilling and compaction of the soil shall comply with PETROBRAS N-1644.

4.6 Compaction of the backfill layers over pipes, galleries and protection plates for water crossings
shall be performed manually or with the use of lightweight mechanical equipment, provided its
influence on such structures is considered.

4.7 When water is found in the excavation, it shall be drained by direct pumping or by lowering the
water table.

4.8 The cuts and fills necessary to bring the tank basins within the required grade shall be undertaken
with a minimum slope of 1.0 % in the first 15 m, towards the collection point, and, from there onwards,
0.5 % when no other value is indicated in the design, and the final earthwork for handing over the job
shall be done after the construction of drainage boxes and ditches.

4.9 Concrete structures of drainage systems shall be built in accordance with PETROBRAS N-1644
and ABNT NBR 6118.

4.10 For laying the various types of piping, besides the relevant technical standards the
manufacturers’ recommendations shall be followed.
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5 Specific Conditions
5.1 Construction of Piping Drainage

5.1.1 Materials

Piping materials shall be in accordance with the design specifications.
5.1.2 Execution

5.1.2.1 For ditching purposes, the dimensions indicated in Figures A.1 and A.2 of Annex A shall be
observed.

5.1.2.2 Pipes shall be laid on a bed of sandy material at least 5 cm thick.

5.1.2.3 Bells and spigots shall be duly cleaned before the pipe laying operation, according to the
manufacturer’s prescriptions.

5.1.2.4 At junctions with boxes, the pipe end shall extend 25 mm beyond the inner face of the wall
and sealing of joints shall be done in such a manner as to ensure the tightness of the unit with the use
of waterproofing additive.

5.1.2.5 When concrete or ceramic pipes are specified for clean storm water, joints shall be sealed
with burlap soaked in cement slurry, tamped and capped with cement and sand mortar with a ratio of
1:3 by volume, and be well compacted.

5.1.2.6 When the design specifies concrete pipes for contaminated waters, the design shall follow the
specifications of ABNT NBR 8890 and the bell and spigot connection shall be made with nitrile rubber
gasket.

5.1.2.7 When the design specifies ductile or nodular cast iron pipes for oily or contaminated waters,
the bell and spigot connection shall be made with nitrile rubber gasket.

5.1.2.8 Welded connections of carbon steel pipes shall comply with PETROBRAS N-133.

5.1.2.9 Steel pipes and the respective joints shall be protected against corrosion in accordance with
ABNT NBR 15221-1.

5.1.2.10 Pipe ends shall be protected during construction with a temporary plug so as to prevent the
ingress of foreign elements.
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