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IN THE NAME OF GOD

FOREWORD

By their very nature, technical Specifications are continuously subject to modifications and
revisons. To strengthen their merit and usefulness, continuous improvements, addendum, deletion
of disparate information and consequently provision of updated revisions are to be made in order to
ascertain that such Specifications meet the current requirements, inclusive of Iranian Petroleum
Standards (IPS) and the recognized and acceptable national and international Standards, as well as
the optimal codes and practices based on the accumulated in-house know-how and plant knowledge
and experiences.

However, in redlity, due to several reasons, not to mention the complexity of the matter, the
ultimate goal of continuous direct embedment of the required changes on the relevant Specifications
may be far reaching. Therefore, in the interim periods between the officialy issued revisions, the
required changes will appear in other documents related to the engineering and design work of the
0N going projects.

In response to the initiative of the Design and Engineering Directorate, and considering that the task
of the execution of severa important and mega projects for the realization of the new oil refineries,
pipelines and oil terminals as well as improvements of the existing facilities, has been assigned to
NIOEC, it was decided to update the NIOEC Specifications and to issue new official revisions.

The Design and Engineering Directorate was itself entrusted to carry out this important task, and as
such by forming several special technical committees, working in close co-operation and cohesion
and sharing their expertise and knowledge, the updated and revised NIOEC Specifications were
successfully prepared and complied.

These Specifications are intended to be used for Oil Refineries, Distribution Depots, Oil Terminals,
Pipelines and Pump Stations within NIOEC's projects, and have been proven to be of high value
for such purposes. It must however be appreciated that these Specifications represent the minimum
requirements and should in no way be interpreted as a restriction on the use of better procedures,
engineering and design practices or materials.

We encourage and highly appreciate the users and other clear sighted and experts to send their
comments on the Specifications to the Design and Engineering Director of NIOEC for evaluation
and approval.
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INTRODUCTION

To satisfy the requirements of this NIOEC Specification, Iranian Petroleum Standard 1PS-E-PR-
735(Revised on February 2010) with the modifications as specified herein after shall be strictly
followed.

Articles 1 and 2 of this document replace entirely the related articles in the referenced | PS Standard.

1. SCOPE

This NIOEC Specification covers minimum requirements for the process design and engineering of
plant solid waste treatment and disposal facilities in OGP Industries. This Specification does not
deal with the disposal systems and treatment facilities pertaining to the air pollution aspects and
covers only the water pollution features.

As far as Environmental Regulations are concerned, extent of application of all systems, facilities
and/or methods as outlined in this Specification shall be instructed by the Company for each

project.
This Specification shall be read in conjunction with the Standards/Specifications listed bel ow:
SUBJECT SPECIFICATION / STANDARD CODE

1) "Sewerage & Surface Water Drainage System” NIOEC-SP-00-02
2) "Rain & Foul Water Drainage of Buildings" NIOEC-SP-00-01
3) "Sewage Treatment" NIOEC-SP-00-02
4) "Construction Works for Water Supply & Sewerage System" NIOEC-SP-10-13
5) "Water Supply & Sewerage Disposal” NIOEC-SP-10-13
6) "Water Supply & Sewerage Equipment” NIOEC-SP-30-04
7) "Plant Piping Systems’ NIOEC-SP-50-01
8) "Solid Waste Disposal” NIOEC-SP-00-84
9) "Water Pollution Control” NIOEC-SP-47-38
10) "Process Design of Plant Waste Water Sewer Systems' NIOEC-SP-00-82

11) "Process Design of Plant Waste Water Treatment & Recovery Systems' NIOEC-SP-00-84

Deviations from this specification will only be permitted on obtaining written approval from
NIOEC.

Resolution on cases not explicitly stipulated in this Specification, or on cases where conflicts may
arise among the requirements of the referenced IPS and the international standards, shall be made
through written consent and approval of NIOEC.

2. REFERENCES

The following standards, codes, and specifications, to the extent specified hereinafter, shall
constitute a part if this NIOEC Specification. Latest edition of the undated referenced documents
and the cited edition of the dated references shall apply. The applicability of changes made to the
dated references, after the cited date shall be mutually agreed upon between NIOEC and the vendor/
contractor.
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IPS (IRANIAN PETROLEUM STANDARDYS)

IPS-E-PR-735 "Engineering Standard for Process Design of Plant Solid Waste
Treatment & Disposal Systems"

IPS-G-SF-130 "General Standard for Disposal of Solid Waste"

IPS-E-SF-880 "Engineering Standard for Water Pollution Control"

NIOEC SP (NIOEC SPECIFICATIONYS)
NIOEC-SP-00-10  "NIOEC Specification for Units"
NIOEC-SP-00-02  "NIOEC Specification for Site Preparation - Earthwork and Sewers®
NIOEC-SP-10-13  "NIOEC Specification for Water Resources & Distribution”

NIOEC-SP-30-04 "NIOEC Specification for Work to be done and Materials to be used
in Masonry Buildings"

NIOEC-SP-47-06  "NIOEC Specification for Electrical Crude desalting units’
NIOEC-SP-47-38  "NIOEC Specification for Water Pollution Control"

NIOEC-SP-00-82  "NIOEC Specification for Process Design of Plant Waste Water
Sewer Systems'

NIOEC-SP-00-83  "NIOEC Specification for Process Design of Plant Waste Water
Treatment & Recover Systems®
2.1. EQUIVALENT TO IPSSTANDARDS

Substitute the following IPS Standards as referred to throughout IPS-E-PR-735 for the
relevant NIOEC's Specifications as follows:

IPS Standard Relevant NIOEC Specification
IPS-E-GN-100 NIOEC-SP-00-10
IPS-C-CE-342 NIOEC-SP-10-13
| PS-E-CE-340 NIOEC-SP-10-13
IPS-M-CE-105 NIOEC-SP-30-04
| PS-E-CE-400 NIOEC-SP-00-02
| PS-E-SF-880 NIOEC-SP-47-38
|PS-G-SF-880 NIOEC-SP-47-38
IPS-E-PR-725 NIOEC-SP-00-82
IPS-E-PR-730 NIOEC-SP-00-83
|PS-E-PR-700 NIOEC-SP-47-06

3. UNITS

International system of units (SI) shall be used in accordance with NIOEC-SP-00-10, unless
otherwise specified.

3 Documents

Document Sharing Hub

Full document details: NIOEC SP-00-84 2015


http://www.avadocuments.com/doc/nioec-sp-00-84-2015
http://www.avadocuments.com/doc/nioec-sp-00-84-2015

NIoEC SP MARCH, 2015 NIOEC-SP-00-84(1)

4. ADDENDUM TO IPS-E-PR-735
This addendum revises the below listed articles of the referenced standard as follows:

3.1 CONDITIONING (Addition)

Conditioning is the addition of inorganic or organic chemicals to promote coagulation and
flocculation of oil or suspended solids, thereby increasing the efficiency of thickening or
dewatering processes.

3.2 DEWATERING (Addition)

Dewatering is the removal of water from a sludge of surry, usualy by mechanical means, to
greater than approximately 15 percent solids. At this point, the sludge may behave as a
semisolid or solid. The sudge product from a thickening unit would often be the feed for a
dewatering unit.

3.3STABILIZATION (Addition)

Stabilization is the addition of chemicals, such as lime, fly ash or silicates, which change the
consistency of a sludge from liquid to solid. It can be used as an alternative to dewatering,
depending on the nature of the sludge and the ultimate disposal method used. The sludge must
be fluid enough to mix well with the chemical, but dry enough to prevent excessive chemical
use.

3.4 THICKENING (Addition)

Thickening is a process which aims to increase the solids content of a dilute Slurry by
removing some of the water content by gravitational means. It is commonly used to
concentrate biological solids or filter backwash solids where the free water content is greater
than 95%, and is usually placed upstream of dewatering processes. The sludge produced is
usually pumpable by conventional means and has most of the characteristics of aliquid.

3.5 TOTAL SUSPENDED SOLIDS (Addition)

Total suspended solids (TSS) are the amount of suspended matter removed by a filter paper
(which isdried at 217 F (103C) per unit volume of sludge. TSSis expressed as mg/L.

5. UNITS (Deletion)

7.1 (Addition)

A decision tree is shown in Figure D.1 on appendix D to use as a guide to find the appropriate
process sel ection method.

7 Documents

Document Sharing Hub

Full document details: NIOEC SP-00-84 2015


http://www.avadocuments.com/doc/nioec-sp-00-84-2015
http://www.avadocuments.com/doc/nioec-sp-00-84-2015

NIoEC SP MARCH, 2015 NIOEC-SP-00-84(1)

APPENDIX D (Addition)

FIGURE D.1- SLUDGE MANAGEMENT VOLUME REDUCTION
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Notes:

If No, water content is so high that
it can probably be routed directly
to sewer

« If No, stream is still very dilute
and water may look very turbid/
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+ Stream will flow like water and

r
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(1)

Consider Thickening Processes

Is Suspended Solids
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> 20-30%"7?
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can be pumped centrifugally
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* If Bio-solids, also review
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and air oxidation
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1% = 10,000 mg/l

Sludge Contains Water and Oil But
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Thermal Treatment Processes (3)

(1) Thickening Processes*
Settling Ponds/Lagoons
Gravity Thickener
Hydrocyclones
Centrifuge
Membrane
DAF Thickener
Sieves and Screens

(2) Dewatering Processes*
Gravity Belt Filter
Plate & Frame Filter
Centrifuge
Anaerobic Digestion (BIOX)
Aerobic Digestion (BIOX)
Wet Air Oxidation
Recycle/Reuse - CO boiler

but may be more like a thick
slurry

= Stream may be pumped
centrifugally or by positive
displacement pump

Solids need transporting by
conveyor or truck

(3)Thermal Processes*
Thermal Drying
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Recycle/Reuse
- Coker
- Cement Kilns

* These lists are not exhaustive.
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FOREWORD

The Iranian Petroleum Standards (IPS) reflect
the views of the Iranian Ministry of Petroleum
and are intended for use in the oil and gas
production facilities, oil refineries, chemical and
petrochemical plants, gas handling and
processing installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the
user. This addendum together with the relevant
IPS shall form the job specification for the
specific project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the
relevant technical committee and in case of
approval will be incorporated in the next revision
of the standard.

Standards and Research department
No.19, Street14, North kheradmand
Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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General Definitions:

Throughout this Standard the following
definitions shall apply.

Company :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas  Company, and  National
Petrochemical Company etc.

Purchaser :

Means the “Company" Where this standard is
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract documents.

Vendor And Supplier:

Refers to firm or person who will supply and/or
fabricate the equipment or material.

Contractor:

Refers to the persons, firm or company whose
tender has been accepted by the company,

Executor :
Executor is the party which carries out all or part
of construction and/or commissioning for the
project.

Inspector :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

Shall:

Is used where a provision is mandatory.

Should

Is used where a provision is advisory only.

Will:

Is normally used in connection with the action
by the “Company” rather than by a contractor,
supplier or vendor.

May:

Is used where a provision is completely
discretionary.
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0. INTRODUCTION

"Design of Miscellaneous Processes in OGP
Industries"  particularly  involving in  the
Environmental Aspects are broad and contain
various subjects of paramount importance.

Therefore, a group of process Engineering
Standards are prepared to cover this subject. This
group includes the following Standards:

STANDARD CODE STANDARD TITLE
IPS-E-PR-700

"Engineering  Standard  for
Process Design of Crude Oil
Electrostatic Desalters"

IPS-E-PR-725 "Engineering  Standard  for
Process Design of Plant Waste
Water Sewer Systems"

IPS-E-PR-730 "Engineering  Standard  for
Process Design of Plant Waste
Water Treatment and Recovery
Systems"

IPS-E-PR-735 "Engineering  Standard  for

Process Design of Plant Solid
Waste Treatment & Disposal
Systems"

This Engineering Standard Specification covers:

"PROCESS DESIGN OF PLANT SOLID WASTE
TREATMENT & DISPOSAL SYSTEMS"

Full document details: NIOEC SP-00-84 2015
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1. SCOPE

This Engineering Standard Specification
covers minimum requirements for the process
design and engineering of plant solid waste
treatment and disposal facilities in OGP
Industries. This Engineering Standard does not
deal with the disposal systems and treatment
facilities pertaining to the air pollution aspects
and covers only the water pollution features.

As far as Environmental Regulations are
concerned, extent of application of all systems,
facilities and/or methods as outlined in this
Standard Specification shall be instructed by
the Company for each project.

This Engineering Standard Specification shall
be read in conjunction with the standards listed
below:

IPS-E-GN-100 " Engineering Standard for
Units"

IPS-E-CE-400 “Engineering Standard for
Sanitary Sewage Treatment"

IPS-C-CE-342 "Construction Standards for
Water Supply & Sewerage
System"

IPS-M-CE-345 "Material Standard for Water
Supply & Sewerage
Equipment"

IPS-E-SF-880 " Engineering Standard for
Water Pollution Control"

IPS-E-PR-725 " Engineering Standard for
Process Design of Plant
Waste Water Sewer
Systems"

IPS-E-PR-730 " Engineering Standard for
Process Design of Plant Waste
Water Treatment and Recovery
Systems"

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Aug 2005, as amendment No. 1 by circular No.
271.
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Note 2:

This bilingual standard is a revised version of
the standard specification by the relevant
technical committee on Feb 2010, which is
issued as revision (1). Revision (0) of the said
standard specification is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard the following dated
and undated standards/codes are referred to.
These referenced documents shall, to the extent
specified herein, form a part of this standard.
For dated references, the edition cited applies.
The applicability of changes in dated
references that occur after the cited date shall
be mutually agreed upon by the Company and
the Vendor. For undated references, the latest
edition of the referenced documents (including
any supplements and amendments) applies.

IPS(IRANIAN PETROLEUM STANDARDS)

IPS-E-CE-400 "Engineering Standard for
Sanitary Sewage Treatment"

IPS-C-CE-342  "Construction Standards for
Water Supply & Sewerage
System"

IPS-E -GN -100 "Engineering Standard for
Units"

IPS-M-CE-345 "Material Standard for Water
Supply & Sewerage
Equipment"

IPS-E-SF-880  "Engineering Standard for
Water Pollution Control"

IPS-E-PR-725  "Engineering Standard for
Process Design of Plant
Waste Water Sewer
Systems"

IPS-E-PR-730  "Engineering Standard for
Process Design of Plant Waste
Water Treatment and
Recovery Systems"
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IPS-G-SF-130 "General Standard for Disposal of
Solid Waste"

“Waste Water Engineering, Treatment And
reuse” 4" Ed. 2003 METCALF & EDDY, INC.*

* Text Book

3.DEFINITIONS and TERMINOLOGY

For definition of the particular terms/words of
this Standard Specification, reference should be
made to the latest revision of the following
standards/publications:

API Vol. 1, "Manual on Disposal of
Refinery Wastes, Volume on
Liquid Wastes"

IPS-E-CE-380  "Engineering Standard for
Sewerage and Surface Water
Drainage System"

IPS-E-CE-390  "Engineering Standard for
Rain & Foul Water Drainage
of Buildings"

IPS-E-CE-400  "Engineering Standard for
Sanitary Sewage Treatment"

IPS-E-PR-725  "Engineering Standard for
Process Design of Plant Waste
Water Sewer Systems"

IPS-E-PR-730  "Engineering Standard for
Process Design of Plant Waste
Water Treatment and
Recovery Systems"

4. SYMBOLS AND ABBREVIATIONS

Symbols and abbreviations referred to in this
Standard are as follows:

BOD; The 5 Day Biochemical Oxygen
Demand at 20°C.

BS&W  Basic Sediment and Water.
COD Chemical Oxygen Demand.

DN Diameter Nominal, (mm).
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DO Dissolved Oxygen.

EPA Environmental Protection Agency.
1/s Liter per second.

m Meter.

OGP Oil, Gas and Petrochemical.
PFRP Process to Further Reduce Pathogens.

ppmy, Parts per million by mass, (mg/kg)
and/or (mg/1) in case of water.

PSRP Process to Significantly Reduce

Pathogens.
r/min Rotations per minute.
(rpm)
SS Suspended Solids.

TDS Total Dissolved Solids.
TS Total Solids.

5. UNITS

This Standard is based on International System
of Units (SI) as per IPS-E-GN-100, except where
otherwise specified.

6. BASIC CONSIDERATIONS
6.1 Classification

Solid wastes include those suspended in liquids
and are classified in the following categories in
the order of increasing difficulty in disposal:

a) Inert dry solids, e.g., trash, silt, spent
cracking catalyst.

b) Combustible dry solids, e.g., trash,
waste paper, scrap lumber.

€) Sludges containing water and solids,
e.g., water softener sludges, sanitary
sludges

d) Sludges containing oil, e.g., spent
clays.
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e) Sludges containing oil, water, and
solids, e.g., tank bottoms, oil-water
separator bottoms.

6.2 Methodology

For proper evaluation and selection of solid
waste disposal the following procedures shall be
performed:

a) Tabulation of sources.
b)  Sludge production rates and quantities.

C) Physical characteristics such as
pumpability, concentration factor, etc.

d) Analyses for water, oil and solids
contents, volatiles, and ash.

e) Analyses of the water component for
pH, sulfide, acidity or alkalinity, lead,
and other constituents  having
potentially significant effects on water
pollution.

f)  Analyses of the solids component for
combustible and  non-combustible
content and for size distribution of the
dry solids.

g) Heating value of sludge (on dry basis).

6.3 Sources

6.3.1 Solids in the crude oil supply

All crude oils contain some basic sediment and
water (BS &W) which is generally composed of
a mixture of water, iron rust, iron sulfides, clay,
sand, and so forth produced with the crude oil or
picked up in transit. Part of the BS &W is
charged to the crude oil Unit and may settle out
in the desalter, entering the oily water sewer
system along with the desalter effluent. The
balance will settle out in storage tanks, resulting

in eventual tank-cleaning problems.

6.3.2 Solids from surface water

Process waters and all other special drainages
throughout the plant/refinery shall be isolated
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from surface run-off. The surface drainage shall
be collected in a dedicated and separate clean
storm water sewer system (see [PS-E-PR-725).
Extensive efforts shall be made to the
segregation of the surface drainages and
avoiding the contamination or mixing with the
oily water sewers.

6.3.3 Solids in the water supply

Silt may enter in the water supply. Depending on
the source of the supplied water to the
plant/refinery and the characteristics and
impurities, provision of sedimentation before the
water is used shall be investigated. Special
attention shall be made to the reducing of
deposition of solids in cooling tower basins, heat
exchangers and other consumers and, also to
prevent these solids from entering oily water
Sewers.

6.3.4 Sanitary solid wastes

Sanitary wastes should be segregated from all
other types of drainage systems (see Article 2 of
this Standard Specification for applicable
sources of disposal and treatment of sanitary
sewer).

6.3.5 Solids and sludges in waste water
systems

According to the type of plant and the method of
plant operation, the sources of solids in a waste
water treatment plant can be realized. The
principal sources of solids and sludge and the
types generated in a conventional waste water
treatment plant is demonstrated in Table A.1 of
Appendix A. Solids may also be formed by
interaction of waste streams in the sewer. Waste
waters contain metal ions, such as iron,
aluminum, copper; magnesium and etc. from
corrosion of the process equipment, chemicals
used in treating cooling water, salts in the water
intake, and chemicals used in processing.
Insoluble metal hydroxide floc may be formed
when alkaline wastes are discharged and raise
the pH of waste water above neutral. The wastes
containing a considerable concentrations of
phenols, sulfides, emulsifying agents and
alkalines shall be segregated. In general
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