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Executive Summary

This document is a specification for information that describes the nature, usage and potential hazards of chemicals to be used in the exploration and production of petroleum hydrocarbons.  Implementation of this specification is intended to enable seamless transfer, exchange, and storage of chemical usage information between oil companies, oil service companies and government agencies responsible for oversight of petroleum operations.  

The document has been prepared by POSC for the Oil and Gas Directorate of the UK Department of Trade and Industry which has a duty to regulate the use and discharge of chemicals used by the oil and gas exploration and production industry in UK administered waters.   Companies exploring for and producing oil and gas within UK waters are required to submit Petroleum Operations Notices (PON15B through F) to the Oil and Gas Directorate to obtain approval for the use and/or discharge of chemicals during different types of operation.  

The content of the information directly follows the UK DTI PON15, but the format specified here is in the eXtended Mark-up Language (XML) which enables the data to be encoded, transmitted and viewed using standard Internet and World Wide Web technologies.  Equally important, XML enables the meaning of the data to be conveyed, viewed, and comprehended together with the data values.

This specification contains both reference data, such as names and values of types of hazardous chemicals, and files containing example PON15 permit applications.  It also contains schemas and specifications useful to software engineers who are expected to develop computer programs, which will generate permit applications.

The reformulation of the PON15B-F documents in an XML format is thus one part of the UK government’s move to electronic government.

Although defined initially for use in the United Kingdom Continental Shelf (UKCS), this ChemicalUsageML specification may be used, perhaps with modification, by other countries party to the Convention for the Protection of the Marine Environment of the North-East Atlantic (the OSPAR Convention), and elsewhere in the world.  Chemical substances are fundamentally similar regardless of where and how they are produced, used, and consumed.  

Oilfield nomenclature does vary between (regulatory) regions and environmental legislation also varies between sovereign states.  The POSC XML E&P data object suite is designed so that each object may be composed of regional components and global components so that an optimum level of standardization is achieved.  

This specification would need to be expanded to include additional information about the facilities and their environment (which is beyond the scope of the present work) to become a self-contained, widely useful standard.

POSC is the standards body for technical information relating to the Oil and Gas exploration and production industry.  A not-for-profit organization, POSC has members in 24 countries and is strongly supported by all sectors of the industry, including oil companies, software companies, other standards organizations within the oil and gas sector and governments.  A full list of POSC members and other information about POSC can be found at www.posc.org. 
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Foreword

This document is a member of a set containing standards for exchanging Petrotechnical information used in exploration and production of hydrocarbons in the Upstream Oil and Gas Industry.  The Petrotechnical information is largely in the disciplines of the geosciences and engineering, and is accompanied by contextual information, such as origins, usage and quality, which are qualifiers of the Petrotechnical information.  

The computer sensible representation used for exchanging the Petrotechnical information is the eXtensible Mark-up Language (XML). This enables the use of standard World Wide Web computer technologies for transfer and display of the Petrotechnical information, in addition to its use as input to discipline specific analytical computer applications.
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Part 1.   Introduction

1.1. Scope

This document is a proposed standard for transferring information that describes the nature, usage and potential hazards of chemicals to be used in the exploration and production of petroleum hydrocarbons.  In this proposed standard, the information is represented in the eXtended Mark-up Language (XML) in order that it can be transmitted and displayed using Internet and World Wide Web technologies.  

This scope includes information which

Identifies the kind of facility at which the chemicals are to be produced used or discharged.

Locates the facility with respect to the surrounding environment

Describes the composition, quantities, dosages, timing and hazard indicators of the chemicals to be used

The scope excludes related information such as measurements, observations and sampling of material in or adjacent to the facility during or subsequently to the usage of the chemical(s).

1.2. Structure of this Document

Part 1, the introduction presents the context for the document as a whole.  It contains descriptions of the intended audience, intellectual property and copyright statements, terms and definitions, references, and background and history of this document and the standard specified herein.

Part 2 describes the contains descriptions of the business objects, in this case electronic permit applications for chemical use and discharge, whose representation in XML is the main subject of this specification.  The information covers the chemical materials to be used, the site of petroleum operations (facilities) at which each usage will occur, and the local environment of the site.  

Part 3 contains a description of the schema, and samples of the XML. The schema is related to the business objects described in Part 2: electronic permit applications for chemical use and discharge

Appendix A contains the ChemicalUsageML example XML file.

Appendix B contains the ChemicalUsageML XML schemas, which constitute the normative portion of the recommendation.

The normative parts of this document are Part 3 and Appendix B.

The reader of a printed copy of this document is advised to check that the printed copy is the current version and refers to the current version of the schemas by viewing them at the POSC (and/or DTI Web site web site.

1.3. Intended Audiences

This document is intended to be useful to the following groups of people:

Creators, users, vendors and managers of environmental information relating to petroleum exploration and production activities should find Parts 1, 2 and 3, to be of interest.

Developers of technical applications for the acquisition, processing, storage, exchange and management of information about chemical usage in oilfield operations should find parts 1, 2, and 3 and appendix 1 to be of interest.

1.4. Usage, Intellectual Property, and Copyright.

The XML schemas described in this report were developed by POSC for the Oil and Gas Division of the UK Department of Trade and Industry, and are based on the Petroleum Operations Notices 15B which deals with drilling and completion operations.  Companion documents describe the schemas for PON15C through PON15F.   The PON15 documents are owned by the UK DTI and are in the public domain.  The IP of the XML schemas has been transferred by DTI to POSC in order that they can be developed and used more widely in the global E&P industry.

POSC develops schemas for open, public use. In order that its schemas be of value to other groups, it is necessary that they remain open, stable, and freely available. 

The POSC policies and practices with respect to intellectual property rights (IPR) are being developed consistent with our mission. They supplement and do not replace the POSC licensing agreement which is viewable at http://www.posc.org/about/license.shtml and which remains the legal agreement by which we, and our user communities are bound. Any discrepancy between the policies and practices and the licensing agreement shall be decided with the licensing agreement being the operative statement.

The following statements characterize the intent of POSC’s policy. 

1.   That all schemas developed by POSC, and used by other groups, remain under POSC's control

2.   Others should be able to comment on such schemas

3.   They may copy the schema to ensure its availability.

4.   They may modify the schema to form strict subsets, and appropriate extensions.

5.   POSC will follow these same guidelines when using schemas from other groups.

6.   That all schemas developed by other groups, and used by POSC, remain under their control

a) POSC should be able to comment on such schemas

b) POSC may copy the schema to ensure its availability.  POSC may modify the schema to form strict subsets.

c) That users of our schemas should use them as is, subject to extensions and modifications consistent with standard profiling rules.

d) That users of our schemas acknowledge the POSC parentage of these schemas.  That POSC will work with other communities to aid in the incorporation and usability of the POSC modules.

e) That POSC schemas remain open for use by any group. That no group may restrict the usage and/or dissemination of POSC schemas, or of any documents derived from POSC schemas, by attempting to copyright, trademark, license, or any other restrictive practice.

Full details of the technical policies and practices may be found in the POSC web site at: http://www.posc.org/ebiz/Guidelines/GuidelinesIndexFrame.html .  The POSC Information and Intellectual Property Policy may be found at http://www.posc.org/about/IPRPolicy.htm 

Conformance with this specification is intended to enable seamless and consistent exchange of information between organizations and interested parties, and to facilitate interoperability between applications.  Guidelines and rules for using the XML schemas specified here in conjunction with other schemas are given in Part 3.

1.5. Glossary

Message:

XML schema that specifies an XML document that can be used for data information or exchange. 

This is also called an application schema in some documents.

Module:

XML Schema that defines a semantically coherent group of information that corresponds to a business object. 

A module is generally usable in more than one Message, and may be replaceable by modules representing the same business object.

Table:

XML Schema that defines a set of information that represents the property of an object. 

The information can be represented in tabular form, and is generally usable only in its specific usage.

XML Instance:

The XML that conforms to the rules of a specified XML Schema.

XML Schema:

The formal specification of content and structure of an XML document, as specified by the W3C.

1.6. References

1.6.1. Normative references

A normative reference is a reference to another specification upon which the present standard depends.

ChemicalUsageML is based upon and intended to comply with the standards listed in Table 1: Normative References.

Table 1: Normative References

	Organiz-ation
	Standard Number
	Standard Name
	Date
	Remarks

	W3C
	
	Extensible Markup Language (XML) 1.0 (Second Edition)
	October 2000
	http://www.w3.org/TR/REC-xml

	UK DTI
	PON 15 B through F
	Production Operations Notices 15B through 15F
	November 2002
	http://www.og.dti.gov.uk/regulation/pons/index.htm

	POSC
	
	Epicentre Logical Data Model
	June 2001
	http://www.posc.org/Specifications/Epicentre_V30/index.html

	
	
	
	
	


1.6.2. Other references

Table 2: Other References

	Organiz-ation
	Standard Number
	Standard Name
	Date
	Remarks

	EPSG
	EPSG v6.3
	EPSG Geodesy Parameters
	February 2003
	http://www.epsg.org/

	Network Working Group
	RFC 2119
	Key Words for Use in RFCs to Indicate Requirement Levels
	March 1997
	http://www.ietf.org/rfc/rfc2119.txt 

	
	
	
	
	

	
	
	
	
	


1.7. Conventions

1.7.1. Use of Terms

The keywords MUST, MUST NOT, REQUIRED, SHALL, SHALL NOT, SHOULD, SHOULD NOT, RECOMMENDED, MAY, and OPTIONAL, when they appear in this document, are to be interpreted as described in RFC 2119 

1.7.2. XML Schema notation

Diagrams of XML Schema are derived from XMLSpy v4.0. Use of these diagrams in this document is a convenience to the developer of the document, and is strictly informative. Their use does not constitute endorsement of the product.

The following diagram shows an element, which has three child elements:
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The Sample Element has a sequence of three child elements (or sub-elements). The elipses (...) in the octagon indicate that they are a sequence of elements.

The three sub-elements are described as follows:

AChildElement is optional. The dashed border indicates the optionality. It is of type xs:string.

ASecondChildElement is mandatory (solid border). It is of type xs:integer.

AThirdChildElement is option, and may occur more than once, as indicated by the 0..∞. This element will have sub-elements, as indicated by the “+” symbol at its right edge.

The diagram is further expanded below to indicate the parts of the AThirdChildElement:
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The expanded diagram indicates that AThirdChildElement has a choice of two sub-elements. The choice indicator is the symbol in the octagon to the right of AThirdChildElement. If AThirdChildElement is given, it must have a subelement of FirstChoiceSubElement, or SecondChoiceSubElement.

1.7.3. Abbreviations

CEFAS

Centre for Environment, Fisheries and Aquaculture Science, a UK government 

Organization.

CHARM
Chemical Hazard Assessment and Risk Management, a model enabling a step-wise 

environmental evaluation of E&P chemicals adopted by OSPAR 

HQ

Hazard Quotient.

OCNS

Offshore Chemical Notification Scheme, operated by the UK DTI and CEFAS

OGP

International Association of Oil and Gas Producers.

OPF 

Organic Phase Fluids, with common reference to drilling muds.

OSPAR

Convention for the Protection of the Marine Environment of the North-East Atlantic.

RQ

Risk Quotient.

UK DTI
United Kingdom Department of Trade and Industry, specifically the Oil and Gas Division.

UKOOA
United Kingdom Offshore Operators Association.

WBF

Water Based Fluid, with common reference to drilling muds.

XML 

Extended Mark-up Language.

1.8. Background

The petroleum Exploration and Production industry has been required under the Prevention of Oil Pollution Act 1971 and related Chemical and Environmental Impact Assessment regulations to plan, seek permissions for, and report on activities with environmental risks on the UKCS.

1.8.1. Motivation

Importance to Exploration and Producing Companies

E&P companies need to be able to communicate plans, requests for permissions and activity reports in timely, accurate and consistent manners to the regulatory and environmental authorities.  They also need to be able to demonstrate that they have carried out their operations in compliance with health, safety and environmental regulations and best practices, to all stakeholders, including investors and society.

Importance to Oil Service Companies

Oil service companies need to be able to substantiate to their clients and stakeholders that they carry out their business on behalf of their clients in ways that minimize their impact on the environment around work site(s) and at least comply with the health, safety and environmental regulations and permissions which apply to all parties engaged in oilfield operations.

Importance to Regulators and Society

Capture and retention of information on chemical usage in consistent ways over both short and long terms is important to monitor transient and cumulative environmental effects, and to manage predicted and actual impacts so as to maintain the long term well being of the environment and its biota.  These objectives and others are common to industry, government, and society.

1.9. History

Health, safety and environmental (HSE) consciousness, requirements and regulations have grown and evolved since the Prevention of Pollution Act of 1971.  Perusal of the Environment pages of the UK DTI Oil and Gas Division web site (http://www.og.dti.gov.uk/environment/index.htm) reveals that 8 pieces of legislation and/or regulations apply to offshore petroleum operations, all but two of which post-date 1998.  For onshore operations (in which upstream operations are a small minority), 27 UK instruments and 9 European Commission instruments are listed on the above site.
Historically the information needed to support the HSE activities has been recorded and stored in a variety of manners, many of them manual, and a few using computers.  With the increase in HSE information requirements, and the need to optimize the processes of gathering, collating and combining the information, it is appropriate that both the industry and government are undertaking improvements and seeking to apply modern technologies to these tasks.  

The formulation and adoption of standard ways of capturing, and analyzing this information should lead to better regional and global understanding of environmental changes, and of any relationship of industrial activities to those changes.

ChemicalUsageML is the first known proposed standard for the management and use of HSE information, and may be expected to evolve for wider usage in both the global oil and gas and many other industries.

Part 2.   E&P Objects and Concepts: Operations, Facilities and Materials.

The purpose of Part 2 of the document is to enable the reader to understand the overall scope and content of the UK DTI Petroleum Operations Notices(PON)15B through PON15F.  The intention is that this will enable subsequent understanding of how that information content is organized in the XML described in Part 3.  This document is not intended to replace the PON15B – F.

2.1. Introduction

All operations for which chemical usage and discharge information is required in the PON15  documents are listed in Table 2-1 below.  Thereafter, in sections 2.2 – 2.5, the details relevant to PON15B, Drilling and Completion are described.

Table 2‑1: Petroleum Operations covered by UK DTI PON15.

	Operation
	Examples of Tasks covered
	UK DTI Document Number

	Drilling and Completion
	Well construction, including intervention, , well work-over, and well service that are directly associated with the drilling operation
	PON 15B

	Pipeline Operations
	Installation, hydro-testing, commissioning, maintenance, repair and decommissioning
	PON 15C

	Production Operations
	Well intervention, well work-over and well service operations that are not directly associated with the drilling operation
	PON 15D

	Decommissioning Operations
	Discharges of residual chemicals, of formerly-sealed vessels, of tank and pipe-work, of cleaning and flushing chemicals, and of aqueous ballasts containing treatment chemicals
	PON 15E

	Well Intervention
	Well work-over and Well Service Operations
	PON 15F


The overall logical context of the chemical usage information in relation to the environment clearly includes the following kinds of information:

· Identity and description of the facility, such as the platforms, wells, and pipelines at which the operations take place;

· Description of the environment adjacent to the facility, including metocean, faunal and other biological data;

· Descriptions of the operations to be undertaken under the terms of the relevant permits, particularly of the chemical materials to be used or discharged, the timing, along with their quantities, dosages, hazardous natures etc..

· Contextual data such as names of organizations and people and the roles they played with respect to the operations (for example operator, contractor, material supplier, etc.), the date, time and duration of the operations, and others.

However, the facility and some of the environmental information in the first two categories is ruled to be outside the scope of the current XML specification, which focuses on the Chemical Usage.  The data types ruled out-of-scope that are required in the PON15 applications are listed in the Information Sections in Table 1 below in the sections other than Chemical Usage. 

For this specification to be acceptable as a wider standard for the transmission of data sets having internal completeness and integrity, there should be either a reference to an XML instance, or additional included XML, containing the facility and environment data that are out of the scope of the present specification.

The organization of information in the PON15 documents is summarized in Tables 2.2 and 2.3 below. 

Table 2‑2: Overall content of the PON 15 documents indicated by Section Letter (A…H)

	Information Section
	PON 15B
	PON 15C
	PON 15D
	PON 15E
	PON 15F
	In Scope

	General
	A
	A
	A
	A
	A
	Small

	Direction (Regulatory)
	B
	B
	B
	
	
	Nil

	Justification
	C
	C
	C
	B
	B
	Nil

	Facility 
	D
	D
	D
	C
	C
	Potential

	Environmental
	E
	E
	E
	D
	D
	Potential

	Metocean
	F
	
	F
	
	
	Potential

	Chemical Usage
	G
	F
	G
	E
	E
	Large

	Updates and Variations
	H
	G
	H
	F
	F
	Nil


Most of the Chemical Usage data items are common to several of the PONs, and some of them may occur multiple times in any given PON.  The individual data items and their distribution is shown in Table 2 below.

Table 2‑3: Chemical Usage Data content requirement of the PON15 documents.

	Operation
	
	PON 15B


	PON 15C
	PON 15D
	PON 15E
	PON 15F

	
	
	Drilling &
Completion
	Pipeline
	Production
& Well Test
	Decommissioning
	Workover

	Section
	
	G
	G1A
	G1B
	G1C1
	G1C2
	F
	F1
	F2
	F3
	G
	G1
	G2
	G3
	E
	E1
	E2
	E3
	E
	E1
	E2
	E3

	Data Item
	UoM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Water Depth
	m
	(
	(
	
	
	
	(
	
	(
	
	(
	(
	
	
	
	
	(
	(
	(
	
	(
	(

	Mean Residual Current
	m/s
	(
	(
	
	
	
	(
	
	(
	
	(
	(
	
	
	
	
	(
	
	(
	
	(
	

	Dilution at distance
	
	
	
	
	
	
	
	
	
	
	(
	(
	
	
	
	
	
	
	
	
	
	

	Platform Density
	P/km2
	(
	(
	
	
	
	
	
	
	
	(
	(
	
	
	
	
	(
	
	(
	
	(
	

	Volume of Ambient Water at
Facility
	
	
	
	
	
	
	
	
	
	
	(
	(
	
	
	
	
	
	
	
	
	
	

	Organic fraction in sediment
	
	(
	(
	
	
	
	
	
	
	
	(
	(
	
	
	
	
	(
	
	(
	
	(
	

	Well section diameter
	in
	
	
	(
	(
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Well section 
length
	m
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Well section 
volume
	m3
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WBF / OPF usage &
discharge
	tonnes
	(
	
	(
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Estimated weight
of cuttings
	tonnes
	(
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Batch Dilution factor
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(
	
	
	

	Mud/Fluid name
	
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mud/Fluid supplier
	
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mud/Fluid density
	g/cm3
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Volume of mud / fluid discharged on a continuous basis
	m3
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Continuous discharge rate  
	m3/hr
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Volume of mud / fluid discharged on a batch basis
	m3
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Batch discharge rate  
	m3/hr
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Dilution factor for batch discharge
	
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	
	
	(
	
	
	
	(

	Chemical & Formulation 

names
	
	(
	
	
	
	(
	(
	
	
	
	(
	
	(
	
	
	
	
	(
	(
	
	
	(

	Chemical function group
	
	(
	
	
	
	(
	(
	
	
	
	(
	
	(
	
	
	
	
	(
	(
	
	
	(

	Chemical label code
	
	(
	
	
	
	(
	(
	
	
	
	(
	
	(
	
	
	
	
	(
	(
	
	
	(

	Estimated use & discharge
	tonnes
	(
	
	
	
	(
	(
	
	
	
	(
	
	(
	
	
	
	
	(
	(
	
	
	(

	Estimated discharge
	tonnes
	(
	
	
	
	(
	
	
	
	
	
	
	(
	
	
	
	
	(
	
	
	
	(

	Dosage
	mg/l or 
lb/bbl
	(
	
	
	
	(
	(
	
	
	
	(
	
	(
	
	
	
	
	(
	(
	
	
	(

	Application or Dosage stream
	
	
	
	
	
	
	(
	
	
	
	(
	
	(
	
	
	
	
	(
	(
	
	
	(

	Fraction discharged
	
	
	
	
	
	
	
	
	
	
	(
	
	(
	
	
	
	
	
	
	
	
	

	Hazard Quotient (HQ) value
	
	(
	
	
	
	(
	(
	
	
	
	(
	
	(
	
	
	
	
	(
	(
	
	
	(

	Risk Quotient (RQ) value
	
	(
	
	
	
	(
	
	
	
	
	(
	
	(
	
	
	
	
	(
	(
	
	
	(

	Charm Algorithm code
	
	(
	
	
	
	(
	
	
	
	
	(
	
	(
	
	
	
	
	(
	(
	
	
	(

	Discharge code
	
	(
	
	
	
	(
	(
	
	
	
	(
	
	(
	
	
	
	
	(
	(
	
	
	(

	Discharge Volume
	
	
	
	
	
	
	(
	
	
	
	(
	
	
	
	
	
	
	
	
	
	
	

	Event
	
	
	
	
	
	
	(
	(
	(
	
	
	
	
	
	(
	(
	(
	
	
	(
	(
	

	Proposed dates of usage 
and/or discharge
	
	
	
	
	
	
	(
	(
	(
	
	
	
	
	
	(
	(
	(
	
	(
	(
	(
	

	Site of usage and/or 
discharge
	
	
	
	
	
	
	(
	(
	(
	
	
	
	
	
	(
	(
	(
	
	
	
	
	

	Location of usage and/or 
discharge
	Lat/Long
	
	
	
	
	
	(
	(
	(
	
	
	
	
	
	(
	(
	(
	
	(
	(
	(
	

	Distance to nearest UK coast
	km
	
	
	
	
	
	(
	
	(
	
	
	
	
	
	(
	
	(
	
	(
	
	(
	

	Distance to nearest 
trans-boundary line
	km
	
	
	
	
	
	(
	(
	(
	
	
	
	
	
	(
	
	(
	
	(
	
	(
	

	Distance to protected area
	km
	
	
	
	
	
	(
	(
	(
	
	
	
	
	
	(
	
	(
	
	(
	
	(
	

	Mean residual current At Discharge site
	m/s
	
	
	
	
	
	(
	
	(
	
	
	
	
	
	
	
	(
	
	
	
	(
	

	Discharge volume
	m3
	
	
	
	
	
	(
	(
	
	
	
	
	
	
	(
	
	
	
	
	
	
	

	Depth of discharge
	m
	
	
	
	
	
	(
	
	
	
	
	
	
	
	(
	
	
	
	
	
	
	

	Rate of discharge
	m3/hr
	
	
	
	
	
	
	
	
	
	
	
	
	
	(
	
	
	
	
	
	
	


Table 2.3 is a concatenation of all the requirements in each PON15.  

2.2. The well

The well is identified by sections of PON15B that are not a subject of this message schema. Detailed well and environmental information must be supplied in addition to the information set forth in this schema. This information is described in Sections A through F of PON15B.  For the purposes of this schema, we will assume that the identity of the well is known.

2.2.1. Well Sections

A well is divided into well sections, where each section is identified by its constant diameter.  All proposed and contingency sidetracks are recorded as their own sections. 

During drilling operations, the section will have drilling fluid flowing through it. The fluid will gather the drilling cuttings and move them to the surface. For purposes of environmental assessment, it is important to know the characteristics of the fluid: how much will be used, and how much will be discharged. It is also required to estimate the mass of cuttings that will be discharged (which will be related to some fraction of the volume of the well section).

2.3. Drilling Fluids (Mud)

The drilling mud is characterized by its being either water based (WBF), or organic based (OPF). The mud is specifically characterized by its name, supplier, and density, which allow a more detailed view of the chemicals in the fluid.

In addition to these characterizations, a final table is constructed that gives the detailed breakdown of the chemicals that are used and discharged from the operation

2.4. Cementing

The various well sections may be cemented as part of the operations. The cement will consist of various chemicals that are to be reported. Most of the chemicals used in the cementing operation remain in place; however, there are some discharged chemicals that should be recorded.

Completion and Other operations may occur during the drilling and completion of the well.  Any use and/or discharge of chemicals in, or resulting from these operations must be recorded. There is a separate table for recording this information.

2.5. Table information

All tables in the chemical usage schemas specify a certain set of information about the chemicals. The exact set may differ from one usage to another, but the general set includes information such as name, hazard quotient, risk quotient, volumes of use and discharge, etc. These concepts are covered in the main document, and will not be detailed here.

2.6. Code Tables

There are four sets of codes variously used in the PON15 documents: Chemical Label codes, Event codes, CHARM Algorithm codes, and Discharge codes.

Chemical Label codes.

These are the same in all of the PON15 documents.  They are as follows:

The chemical label codes include whether a substance is on the OSPAR PLONOR list; whether it is a candidate for substitution; and detail any relevant product warnings. The following chemical label codes should be used to summarize relevant properties (more than one code may be necessary).

PLO
PLONOR (Automatic OCNS Group E: ‘Poses Little Or No Risk’ )

SUB
Candidate for substitution

As
Arsenic warning

Cd
Cadmium warning

Cr
Chromium warning

Cu
Copper warning

Pb
Lead warning

Hg
Mercury warning

Ni
Nickel warning

O-VII
Organo-halogen warning

O-P
Organo-phosphorous warning

O-Sn
Organo-tin warning

P
Phosphorus warning

Zn
Zinc warning

ED
Endocrine disrupter warning

Taint
Taint warning

Event Codes

PON15B

No event codes are specified in PON15B

CHARM Algorithm Codes

PON15B

DR
value based on drilling algorithms

CWS
value based on completion/workover algorithms, usage as a surface / rig wash

CWO
value based on completion/workover algorithms, usage as a standard completion / workover product

CS
value based on cementing algorithms, dosage as spacer

CM
value based on cementing algorithms, dosage into the mixwater

CNA
CHARM algorithms not applicable

OTH 
Other

Discharge Codes

PON15B

CTN
Continuous discharge into the sea

BAT
Batch discharge into the sea

CT/BT
Continuous and batch discharges into the sea

ZDH
Zero discharge, retained downhole 

ZSS
Zero discharge, skip and ship

ZCR
Zero discharge, cuttings re-injection

OOC
( 1% oil in cuttings discharge into the sea

PRO
Discharged through production facilities

OTH
Other discharge method (details must be provided in Section C)

2.7. High Level Environment Information Model

Figure 2.1 below is a generalized model of the environmental information discussed above.  This model is included here as an indication of its potential relevance to much wider usages.
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Fig 2.1: High Level Environmental Information Model
As a result of this model being generalized, it omits many relationships and properties that might be needed.   In particular, reporting relationships between Business Associates, location (spatial) properties of Facilities and Environmental Features, compositional and hazard properties of Materials, relevant classification schemes, and relationships with Geopolitical Features and Geographical Features are all candidate additions.

We can envisage that there are possibly three broad groups of communities each of which might use the material (chemical) data schemas in different ways.  First, there are those who would use the CEFAS and OSPAR chemical lists and data as they now exist.  Second, there are those who would modify them, either adding more chemicals, and / or adding more attributes for the currently listed chemicals.  Third, there are those who would require quite different information sets, but who might use the proposed overall conceptual model or one similar to it.

The schemas specified in this document are for requesting permission to use chemical substances and to indicate their environmental properties and the estimated quantities.  One additional reusage of the schemas could be in the reporting of the actual usages upon completion of the operations.
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Part 3.   Schema implementation
Readers of this Part 3 are assumed to have a reasonable understanding of XML, in addition to familiarity with the E&P concepts and objects described in Part 2.  

 The schema will be shown below as diagrams, an as sample XML snippets. They will be related to the business concepts discussed in Section 2. Each element has a very specific definition in PON15B that will not be repeated in detail in this document. The XML reader and writer should refer to the main PON15B specification for the proper meaning of the terms and for their optional or mandatory nature.

3.1. The Well

The XML schema supplied for this message does not capture information about the well. It is assumed that additional information is available to determine the identifier of the well, the platform, and any other context information that is needed.
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Figure 3.1: Main Diagram

The basic information is about the well site, and consists of the WaterDepth, MeanResidualCurrent, PlatformDensity, and OrganicFraction in Sediment. The other elements will be expanded in later sections

Example XML Snippet. 

<WellSite>

  <WaterDepth uom=”m”>87</WaterDepth>

  <MeanResidualCurrent>0.22</MeanResidualCurrent>

  <PlatformDensity>0.1</PlatformDensity>

  <OrganicFraction>0.04</OrganicFraction>

  <WellSection>

    . . . with its child elements

  </WellSection>

   . . . repeat well section as often as is necessary

  <CementingChemicalTable>

   . . . child elements for the cementing table

  </CementingChemicalTable>

  <CompletionChemicalTable>

   . . . The other chemicals used in the operations

  </CompletionChemicalTable>

</WellSite>

3.1.1. Well Sections

There will be one or more WellSection instances. Each WellSection will be characterized by its diameter. In addition, there will be an id attribute that will allow a direct reference to the WellSection if a table of values needs such a reference. There is also an inWell attribute that allows a reference to an instance of well, since this information is outside the scope of this message.
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The meanings of the subelements are given in Section 2 and the main PON 15b document. The implementation of these terms as elements is explained briefly below:

Diameter: A decimal value, along with a uom (unit of measure) attribute.

UsesWBF: Value is 'Yes' or 'No'. Does the well section use WBF (water based fluids)?

DischargesWBF:  Value is 'Yes' or 'No'. Does the well section discharge WBF?

UsesOPF:  Value is 'Yes' or 'No'. Does the well section use OPF (organic phase fluids)?

DischargesOPF:  Value is 'Yes' or 'No'. Does the well section discharge OPF?

SectionLength: Decimal value and a uom attribute.

SectionVolume: Decimal value and a uom attribute.

EstimatedCuttingWeight: Decimal value and a uom attribute.

MudFluidData: Table of information about the drilling fluid (explained in Section 3.2)

DrillingChemicalData: Table of information about chemicals used in drilling (explained in Section 3.2).

Example XML Snippet of the above:

<WellSection id=”sec1” inWell=”272-13A”>

  <Diameter uom=”cm”>20.52</Diameter>

  <UsesWBF>Yes</UsesWBF>

  <DischargesWBF>Yes</DischargesWBF>

  <UsesOPF>No</UsesOPF>

  <DischargesOPF>No</DischargesOPF>

  <SectionLength uom=”m”>897</SectionLength>

  <SectionVolume uom=”m3”>118.66</SectionVolume>

  <EstimatedCuttingWeight uom=”t”>290</EstimatedCuttingWeight>

  <MudFluidData>

    . . . child elements representing the mud fluid table

  </MudFluidData>

  <DrillingChemicalData>

    . . . child elements representing the drilling chemical table

  </DrillingChemicalData>

</WellSection>

  . . . may have additional instances for different diameter holes.

3.2. Mud Fluid and Drilling Chemicals tables

Two tables are included in the WellSection. These are given below

3.2.1. Mud Fluid Data Table
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The mud fluid data table has two subelements (both optional) to cover water based fluids (WBF) and organic phase fluids (OPF). The structure of these two subelements is the same as shown in the above diagram:
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The semantic meanings of the subelements are given in Section 2 and the main PON 15b document. The implementation of these terms as elements is explained briefly below:

MudName: A text value.

MudSupplier: A text value.

MudDensity: A decimal value with a uom attribute.

DrillingTime: A decimal value with a uom attribute.

MudVolumeContinuous: A decimal value with a uom attribute.

ContinuousDischargeRate: A decimal value with a uom attribute.

MudVolumeBatch: A decimal value with a uom attribute.

BatchDischargeRate: A decimal value with a uom attribute.

BatchDilutionFactor: A decimal value

Example XML snippet:

<MudFluidData>

  <WBF>

    <MudName>some product name</MudName>

    <MudSupplier>the maker of the product</MudSupplier>

    <MudDensity uom=”g/cm3”>1.66</MudDensity>

    <DrillingTime uom=”hr”>66</DrillingTime>

    <MudVolumeContinuous uom=”m3/hr”>8888</MudVolumeContinuous>

    <ContinuousDischargeRate uom=”m3/hr”>4444</ContinuousDischargeRate>

    <MudVolumeBatch uom=”m3”>8888</MudVolumeBatch>

    <BatchDischargeRate uom=”m3/hr”>444</BatchDischargeRate>

    <BatchDilutionFactor>.22222</BatchDilutionFactor>

  </WBF>

  <OPF>

    . . . include this information if needed

    . . . the structure is the same as above

  </OPF>

</MudFluidData>

3.2.2. Drilling Chemical Table
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where each Entry subelement represents a row in the table. There must be at least one Entry, and there is no limit to the number of Entry instances. An Entry element has a mandatory attribute, primary, (values of 'Yes' or 'No') which indicate whether this is a primary chemical being given. For this table, only the primary chemicals are required. Following is the structure of the Entry element:
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(Note: The chemNameGroup and dosageGroup in the above graphic do NOT represent element names. They may be ignored by the XML reader and writer since they do not appear in the XML).

The semantic meanings of the subelements are given in Section 2 and the main PON 15b document. The implementation of these terms as elements is explained briefly below:

ChemicalName: A text value with attributes of cefasID and supplierName.

ChemicalFunctionGroup: A text value, conforming to the OSPAR Functions List .

ChemicalLabelCode: A text value conforming to the list in PON15B.

EstimatedUse: A decimal value with a uom attribute.

EstimatedDischarge: A decimal value with a uom attribute.

Dosage: A decimal value with a uom attribute.

HQ: A value from an enumerated list, with extension.

RQ: A decimal value.

CHARMAlgorithmCode: A value from an enumerated list, with extension.

DischargeCode: A value from an enumerated list, with extension.

Example XML snippet:

<DrillingChemicalTable>

  <Entry primary=”Yes”>

    <ChemicalName>AAAA</ChemicalName>

    <ChemicalFunctionGroup>BBBB</ChemicalFunctionGroup>

    <ChemicalLabelCode>CCCC</ChemicalLabelCode>

    <EstimatedUse uom=”tonUK”>8888</EstimatedUse>

    <EstimatedDischarge uom=”tonUK”>4444</EstimatedDischarge>

    <Dosage uom=”lb/bbl”>8888</Dosage>

    <HQ>Gold</HQ>

    <RQ>.1111</RQ>

    <CHARMAlgorithCode>DR</CHARMAlgorithmCode>

    <DischargeCode>CTN</DischargeCode>

  </Entry>

  . . . and more Entry's as needed. Each represents a row of data

</DrillingChemicalTable>

3.3. Cementing
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The CementingChemicalTable has one or more Entry elements, each one corresponding to a row in a table. The Entry element has the following structure:


It should be noted that this is the same structure as the DrillingChemicalTable in section 3.2.2, with the exception that an additional element, BatchDilutionFactor, is added at the end. 

BatchDilutionFactor: A decimal value

The example in the previous section, 3.2.2, with the additional value, BatchDilutionFactor, is to be followed.

3.4. Completion and other Operations Chemicals Table

The CompletionChemicalTable is an identical structure to the CementingChemicalTable from section 3.3. The explanation and procedure in that section should be followed.

Appendix A. Sample XML 
The following XML sample was generated by the XMLSpy tool from the schema file <./pon15b.xsd>, and modified with some typical data values from the UKCS.

<?xml version="1.0" encoding="UTF-8"?>

<!--Sample XML file generated by XMLSPY v2004 rel. 2 U (http://www.xmlspy.com)-->

<WellSite xmlns="http://www.posc.org/schemas" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.posc.org/schemas

D:\Data\ChemicalML\ChemMLWeb\Figures\Schemas\pon15b.xsd">


<WaterDepth uom="m">123</WaterDepth>


<MeanResidualCurrent uom="m/s">0.5</MeanResidualCurrent>


<PlatformDensity uom="platform/km2">0.02</PlatformDensity>


<OrganicFraction>0.04</OrganicFraction>


<WellSection id="String" inWell="9/13A-34">



<Diameter uom="in">8.5</Diameter>



<UsesWBF>Yes</UsesWBF>



<DischargesWBF>Yes</DischargesWBF>



<UsesOPF>Yes</UsesOPF>



<DischargesOPF>Yes</DischargesOPF>



<SectionLength uom="m">813</SectionLength>



<SectionVolume uom="m3">29.8</SectionVolume>



<EstimatedCuttingWeight uom="kg">42900</EstimatedCuttingWeight>



<MudFluidData>




<WBF primary="Yes">





<MudName>ABCGoldStar</MudName>





<MudSupplier>ABC Mud Corp</MudSupplier>





<MudDensity uom="g/cm3">1.56</MudDensity>





<DrillingTime uom="days">8</DrillingTime>





<MudVolumeContinuous uom="m3">10</MudVolumeContinuous>





<ContinuousDischargeRate uom="m3/hr">0.05</ContinuousDischargeRate>





<MudVolumeBatch uom="m3">0</MudVolumeBatch>





<BatchDischargeRate uom="m3/hr">0.00</BatchDischargeRate>





<BatchDilutionFactor>0.001</BatchDilutionFactor>




</WBF>




<OPF primary="Yes">





<MudName>ABCPolyGold</MudName>





<MudSupplier>ABC Mud Corp</MudSupplier>





<<MudDensity uom="g/cm3">1.32</MudDensity>





<DrillingTime uom="days">2</DrillingTime>





<MudVolumeContinuous uom="m3">2</MudVolumeContinuous>





<ContinuousDischargeRate uom="m3/hr">0.01</ContinuousDischargeRate>





<MudVolumeBatch uom="m3">0</MudVolumeBatch>





<BatchDischargeRate uom="m3/">0.00</BatchDischargeRate>





<BatchDilutionFactor>0.001</BatchDilutionFactor>




</OPF>



</MudFluidData>



<DrillingChemicalTable id="String" modver="1.0">




<Entry primary="Yes">





<ChemicalName cefasID="000000000566" supplierName="Baker Hughes INTEQ">NEWDRILL PLUS</ChemicalName>





<ChemicalFunctionGroup>Shale Inhibitor / Encapsulator</ChemicalFunctionGroup>





<ChemicalLabelCode>PLO</ChemicalLabelCode>





<EstimatedUse uom="tonnes">0.5</EstimatedUse>





<EstimatedDischarge uom="tonnes">0.05</EstimatedDischarge>





<Dosage uom="mg/l">300</Dosage>





<HQ>Gold</HQ>





<RQ>3.14159</RQ>





<CHARMAlgorithmCode>Other: xx</CHARMAlgorithmCode>





<DischargeCode>CTN</DischargeCode>




</Entry>



</DrillingChemicalTable>


</WellSection>


<CementingChemicalTable id="String" modver="1.0">



<Entry primary="Yes">





<ChemicalName cefasID="000000000566" supplierName="Baker Hughes INTEQ">NEWDRILL PLUS</ChemicalName>





<ChemicalFunctionGroup>Shale Inhibitor / Encapsulator</ChemicalFunctionGroup>





<ChemicalLabelCode>PLO</ChemicalLabelCode>





<EstimatedUse uom="tonnes">0.5</EstimatedUse>





<EstimatedDischarge uom="tonnes">0.005</EstimatedDischarge>





<Dosage uom="mg/l">300</Dosage>





<HQ>Gold</HQ>





<RQ>3.14159</RQ>





<CHARMAlgorithmCode>Other: xx</CHARMAlgorithmCode>





<DischargeCode>ZDH</DischargeCode>




<BatchDilutionFactor>0.036</BatchDilutionFactor>



</Entry>


</CementingChemicalTable>


<CompletionChemicalTable id="String" modver="1.0">



<Entry primary="Yes">





<ChemicalName cefasID="000000000566" supplierName="Baker Hughes INTEQ">NEWDRILL PLUS</ChemicalName>





<ChemicalFunctionGroup>Shale Inhibitor / Encapsulator</ChemicalFunctionGroup>





<ChemicalLabelCode>PLO</ChemicalLabelCode>





<EstimatedUse uom="tonnes">0.5</EstimatedUse>





<EstimatedDischarge uom="tonnes">0.005</EstimatedDischarge>





<Dosage uom="mg/l">400</Dosage>





<HQ>Gold</HQ>





<RQ>3.14159</RQ>





<CHARMAlgorithmCode>Other: xx</CHARMAlgorithmCode>





<DischargeCode>Other: xx</DischargeCode>




<BatchDilutionFactor>0.025</BatchDilutionFactor>



</Entry>


</CompletionChemicalTable>

</WellSite>

Appendix B. XML Schema

The ChemicalUsageML schemas for PON 15B may be referenced at http://www.posc.org/schemas/chemicals/pon15b.xsd
The PON15B schema is shown below as modified:

· unused types have been removed from the schema

PON15b.xsd complete file

<?xml version="1.0"?>

<xsd:schema

      targetNamespace="http://www.posc.org/schemas"

      elementFormDefault="qualified"

      xmlns:xsd="http://www.w3.org/2001/XMLSchema"

      xmlns="http://www.posc.org/schemas"

      xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">

<!--POSC License Agreement

This file is distributed under the POSC License Agreement at

http://www.posc.org/about/license.shtml.

Use of this file implies agreement with the POSC License Agreement.

-->

 <xsd:annotation>

  <xsd:documentation>

    Acronyms used: uom = Unit of Measure

                   HQ = Hazard Quotient

                   RQ = Risk Quotient

                   CHARM = Chemical Hazard and Risk Management

                   WBF = Water Based Fluids

                   OPF = Organic Phase Fluids

  </xsd:documentation>

 </xsd:annotation>

<xsd:include schemaLocation="chemTable.xsd"/>

<!--use of the tables:

    DrillingChemicalTable: PONS 15B  C2

    CementingChemicalTable: PONS 15B  G2

    CompletionChemicalTable:   PONS 15B   G3

    PipelineChemicalTable:   PONS 15C  F3

    ContinuousUseChemicalTable:   PONS 15D  G2

    BatchUseChemicalTable:   PONS 15D  G3

    DecomissioningChemicalTable:   PONS 15E  E3

    WellServiceChemicalTable:   PONS 15F  E3

    MudFluidData:  PONS 15B:  C1

-->

<xsd:element name="WellSite" type="wellSiteType">

                 <xsd:annotation>

                  <xsd:documentation>

This is the base element for the chemical reporting under PON15B. This module corresponds to Section G: Chemical Usage. The definitions 

contained within this document are summaries of those in the PON15B 

document, which remains as the normative document.

The well site information is basic environmental information about the 

well site. The well site contains one or more well sections. The 

chemical tables will be related to the site and to the sections.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

<xsd:element name="WellSection" type="wellSectionType">

                 <xsd:annotation>

                  <xsd:documentation>

A well section is a section of a well characterized by a common diameter. 

For each well section identified, the tables about mud fluid data must 

be completed.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

<xsd:complexType name="wellSiteType">

                 <xsd:annotation>

                  <xsd:documentation>

The well site is basic information about the site, which relates to chemical dilution and diffusion. For each site there will be one or more well sections. For each site, there is a required cementing chemical table and a completion chemical table.

                  </xsd:documentation>

                 </xsd:annotation>

  <xsd:sequence>

    <xsd:element name="WaterDepth" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

The depth of the water, generally given in metres (m).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="MeanResidualCurrent" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

The mean residual current is usually obtainable from the British Oceanographic Data Centre, at www.bodc.ac.uk. When not available, or not derivable, the value of .24 m/s  is used. The value is generally given in metres per second (m/s).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="PlatformDensity" type="xsd:decimal">

                 <xsd:annotation>

                  <xsd:documentation>

The number of discharging installations per square kilometre. A default value of 0.1 implies that this is the only installation in a 10 km2 area.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="OrganicFraction" type="xsd:decimal">

                 <xsd:annotation>

                  <xsd:documentation>

The fraction of organic carbon in the surface seabed sediments. This should be obtainable from surveys. Report the value as a dimensionless fraction, rather than a percentage.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element ref="WellSection" maxOccurs="unbounded">

                 <xsd:annotation>

                  <xsd:documentation>

One or more well sections, including proposed and contingency sidetracks.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element ref="CementingChemicalTable">

                 <xsd:annotation>

                  <xsd:documentation>

For each site, the cementing chemical table (table G2) should be completed.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element ref="CompletionChemicalTable">

                 <xsd:annotation>

                  <xsd:documentation>

For each site, the completion chemicals table (table G3) should be completed.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  </xsd:sequence>

</xsd:complexType>

<xsd:complexType name="wellSectionType">

                 <xsd:annotation>

                  <xsd:documentation>

The information about a section of a well. A well section must have a constant diameter. The well section will be identified by an id attribute, which allows it to be referenced if necessary.

                  </xsd:documentation>

                 </xsd:annotation>

  <xsd:sequence>

    <xsd:element name="Diameter" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

The diameter of the well section, generally in inches (in).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="UsesWBF" type="YesNoType">

                 <xsd:annotation>

                  <xsd:documentation>

Does it use water based fluids? Yes or No.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="DischargesWBF" type="YesNoType">

                 <xsd:annotation>

                  <xsd:documentation>

Does it discharge water based fluids? Yes or No.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="UsesOPF" type="YesNoType">

                 <xsd:annotation>

                  <xsd:documentation>

Does it use Organic Phase Fluids? Yes or No.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="DischargesOPF" type="YesNoType">

                 <xsd:annotation>

                  <xsd:documentation>

Does it discharge Organic Phase Fluids? Yes or No.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="SectionLength" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

What is the length of the section. Generally given in metres (m).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="SectionVolume" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

What is the volume of the section. Generally given in cubic metres (m3).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="EstimatedCuttingWeight" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

This may be obtained by the volume of the well section times the estimated density of the formation sediment. The value is generally given in tonnes (tonUK).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element ref="MudFluidData">

                 <xsd:annotation>

                  <xsd:documentation>

Table C1: Mud / fluid data. This must be given for each well section.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element ref="DrillingChemicalTable">

                 <xsd:annotation>

                  <xsd:documentation>

Table C2: Mud / fluid formulation and chemical data. This table must be given for each well section. It characterizes the chemical makeup of the mud / fluid being used.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  </xsd:sequence>

  <xsd:attribute name="id" type="keyid"/>

  <xsd:attribute name="inWell" type="xsd:anyURI">

                 <xsd:annotation>

                  <xsd:documentation>

This may be used to reference an instance of a well, so that the well information may be obtained.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:attribute>

</xsd:complexType>

</xsd:schema>

Included File chemTable.xsd with unused types removed.

<?xml version="1.0"?>

<xsd:schema

      targetNamespace="http://www.posc.org/schemas"

      elementFormDefault="qualified"

      xmlns:xsd="http://www.w3.org/2001/XMLSchema"

      xmlns="http://www.posc.org/schemas"

      xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">

<!--POSC License Agreement

This file is distributed under the POSC License Agreement at

http://www.posc.org/about/license.shtml.

Use of this file implies agreement with the POSC License Agreement.

-->

 <xsd:annotation>

  <xsd:documentation>

    Acronyms used: uom = Unit of Measure

                   HQ = Hazard Quotient

                   RQ = Risk Quotient

                   CHARM = Chemical Hazard and Risk Management

                   WBF = Water Based Fluids

                   OPF = Organic Phase Fluids

  </xsd:documentation>

 </xsd:annotation>

<xsd:include schemaLocation="chemTableEnums.xsd"/>

<!--use of the tables:

    DrillingChemicalTable: PONS 15B  C2

    CementingChemicalTable: PONS 15B  G2

    CompletionChemicalTable:   PONS 15B   G3

    PipelineChemicalTable:   PONS 15C  F3

    ContinuousUseChemicalTable:   PONS 15D  G2

    BatchUseChemicalTable:   PONS 15D  G3

    HostFacilityUse:   PONS 15D  G4

    TiedBackFacilityUse:   PONS 15D  G4

    DecommissioningChemicalTable:   PONS 15E  E3

    WellServiceChemicalTable:   PONS 15F  E3

    MudFluidData:  PONS  15B:  C1

-->

<!--Element definition of tables -->

<xsd:element name="CompletionChemicalTable" type="chemTableType">

                 <xsd:annotation>

                  <xsd:documentation>

Table G3 of PON15b

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

<xsd:element name="CementingChemicalTable" type="chemTableType">

                 <xsd:annotation>

                  <xsd:documentation>

Table G2 of PON15b

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

<xsd:element name="DrillingChemicalTable" type="drillChemTableType">

                 <xsd:annotation>

                  <xsd:documentation>

Table G1: C2 of PON15b

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

<xsd:element name="MudFluidData" type="mudFluidDataType">

                 <xsd:annotation>

                  <xsd:documentation>

Table G1: C1 of PON15b

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

<!-- Definitions of table types -->

<xsd:complexType name="chemTableType">

                 <xsd:annotation>

                  <xsd:documentation>

Tables G2 and G3 have multiple entries of this type.

                  </xsd:documentation>

                 </xsd:annotation>

  <xsd:sequence>

    <xsd:element name="Entry" type="chemTableRowType" maxOccurs="unbounded">

                 <xsd:annotation>

                  <xsd:documentation>

An entry into the chemical table. This entry represents a row in a table.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  </xsd:sequence>

  <xsd:attribute name="id" type="keyid"/>

  <xsd:attribute name="modver" type="xsd:string" fixed="1.0"/>

</xsd:complexType>

<xsd:complexType name="drillChemTableType">

                 <xsd:annotation>

                  <xsd:documentation>

Tables G1: C2: Mud/fluid formulation and chemical data, has multiple rows of this type.

                  </xsd:documentation>

                 </xsd:annotation>

  <xsd:sequence>

    <xsd:element name="Entry" type="drillTableRowType" maxOccurs="unbounded">

                 <xsd:annotation>

                  <xsd:documentation>

An entry into the drilling chemica table. This entry represents a row in a table.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  </xsd:sequence>

  <xsd:attribute name="id" type="keyid"/>

  <xsd:attribute name="modver" type="xsd:string" fixed="1.0"/>

</xsd:complexType>

<xsd:complexType name="mudFluidDataType">

                 <xsd:annotation>

                  <xsd:documentation>

The basic information about the mud / fluid in a well section. There are two columns: one for WBF (water based fluids) and one for OPF (organic phase fluids). A column is required only if that type is being used.

                  </xsd:documentation>

                 </xsd:annotation>

  <xsd:sequence>

    <xsd:element name="WBF" type="mudUseType" minOccurs="0">

                 <xsd:annotation>

                  <xsd:documentation>

Information about the usage of water based fluids.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="OPF" type="mudUseType" minOccurs="0">

                 <xsd:annotation>

                  <xsd:documentation>

Information about the usage of organic phase fluids.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  </xsd:sequence>

</xsd:complexType>

<xsd:complexType name="chemNameType">

                 <xsd:annotation>

                  <xsd:documentation>

The name of the chemical, qualified by its cefas ID and the supplier.

                  </xsd:documentation>

                 </xsd:annotation>

  <xsd:simpleContent>

    <xsd:extension base="xsd:string">

      <xsd:attribute name="cefasID" type="xsd:string"/>

      <xsd:attribute name="supplierName" type="xsd:string"/>

    </xsd:extension>

  </xsd:simpleContent>

</xsd:complexType>

<xsd:group name="chemNameGroup">

 <xsd:sequence>

  <xsd:element name="ChemicalName" type="chemNameType">

                 <xsd:annotation>

                  <xsd:documentation>

The chemical name is qualified by two attributes to aid in its identification. The attributes are the cefasID, and supplierName.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  <xsd:element name="ChemicalFunctionGroup" type="xsd:string">

                 <xsd:annotation>

                  <xsd:documentation>

The chemical group as defined in the CEFAS document found at www.cefas.co.uk. Use the name and not the numeric code.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  <xsd:element name="ChemicalLabelCode" type="chemCodeType" minOccurs="0" maxOccurs="unbounded">

                 <xsd:annotation>

                  <xsd:documentation>

The chemical label codes: found on the OSPAR PLONOR lists, candidate for substitution, relevant warnings.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

 </xsd:sequence>

</xsd:group>

<xsd:group name="dosageGroup">

 <xsd:sequence>

  <xsd:element name="EstimatedUse" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

Esimated use of the chemical, generally in tonnes (tonUK).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  <xsd:element name="EstimatedDischarge" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

Estimated discharge of the chemical, generally in tonnes.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  <xsd:element name="Dosage" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

For chemicals added to the drilling fluids, the application dosage should be stated in pounds per barrel (lb/bbl) drilling fluid. For chemicals used during cementing, completions, workover, etc, the dosage should be in milligrams per liter (mg/l) carrier fluid. When fluids are diluted by waste stream prior to discharge, the dosage can be recalculated and stated as mg/l discharge stream.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

 </xsd:sequence>

</xsd:group>

<xsd:complexType name="drillTableRowType">

                 <xsd:annotation>

                  <xsd:documentation>

This is a row of information in table G1:C2.

                  </xsd:documentation>

                 </xsd:annotation>

  <xsd:sequence>

    <xsd:element name="ChemicalName" type="chemNameType">

                 <xsd:annotation>

                  <xsd:documentation>

The chemical name is qualified by two attributes to aid in its identification. The attributes are the cefasID, and supplierName.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  <xsd:element name="ChemicalFunctionGroup" type="xsd:string">

                 <xsd:annotation>

                  <xsd:documentation>

The chemical group as defined in the CEFAS document found at www.cefas.co.uk. Use the name and not the numeric code.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  <xsd:element name="ChemicalLabelCode" type="chemCodeType" minOccurs="0" maxOccurs="unbounded">

                 <xsd:annotation>

                  <xsd:documentation>

The chemical label codes: found on the OSPAR PLONOR lists, candidate for substitution,  relevant warnings.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="EstimatedUse" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

The estimated use is generally given in tonnes (t).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="EstimatedDischarge" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

The estimated discharge is generally given in tonnes (t).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="Dosage" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

The dosage for drilling fluid chemicals is generally given in pounds per barrel (lb/bbl) carrier fluid.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="HQ" type="extHazardQuotType">

                 <xsd:annotation>

                  <xsd:documentation>

The Hazard Quotient (HQ) values are generated using the latest version of CHARM, and may be obtained from the chemical manufacturer.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="RQ" type="xsd:decimal">

                 <xsd:annotation>

                  <xsd:documentation>

CHARM uses different algorithms for each use and discharge process, and Risk Quotient (RQ) values must be generated using appropriate CHARM algorithms.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="CHARMAlgorithmCode" type="extRiskQuotTypeB">

                 <xsd:annotation>

                  <xsd:documentation>

A code which confirms which CHARM algorithm was used to calculate the RQ.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="DischargeCode" type="extDischargeTypeB">

                 <xsd:annotation>

                  <xsd:documentation>

The code that declares the method of disposal.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  </xsd:sequence>

  <xsd:attribute name="primary" type="YesNoType" use="required"/>

</xsd:complexType>

<xsd:complexType name="chemTableRowType">

                 <xsd:annotation>

                  <xsd:documentation>

This is a row of information in tables G2 and G3. Note that the values of the various elements is given in the PON15b document, and will not repeated in this documentation.

                  </xsd:documentation>

                 </xsd:annotation>

  <xsd:sequence>

    <xsd:element name="ChemicalName" type="chemNameType">

                 <xsd:annotation>

                  <xsd:documentation>

The chemical name is qualified by two attributes to aid in its identification. The attributes are the cefasID, and supplierName.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  <xsd:element name="ChemicalFunctionGroup" type="xsd:string">

                 <xsd:annotation>

                  <xsd:documentation>

The chemical group as defined in the CEFAS document found at www.cefas.co.uk. Use the name and not the numeric code.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  <xsd:element name="ChemicalLabelCode" type="chemCodeType" minOccurs="0" maxOccurs="unbounded">

                 <xsd:annotation>

                  <xsd:documentation>

The chemical label codes: found on the OSPAR PLONOR lists, candidate for substitution, relevant warnings.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="EstimatedUse" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

The estimated use is generally given in tonnes (tonUK).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="EstimatedDischarge" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

The estimated discharge is generally given in tonnes (tonUK).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="Dosage" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

The dosage for cementing and completion chemicals is generally given in milligrams per liter (mg/l) carrier fluid.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="HQ" type="extHazardQuotType">

                 <xsd:annotation>

                  <xsd:documentation>

The Hazard Quotient (HQ) values are generated using the latest version of CHARM, and may be obtained from the chemical manufacturer.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="RQ" type="xsd:decimal">

                 <xsd:annotation>

                  <xsd:documentation>

CHARM uses different algorithms for each use and discharge process, and Risk Quotient (RQ) values must be generated using appropriate CHARM algorithms.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="CHARMAlgorithmCode" type="extRiskQuotTypeB">

                 <xsd:annotation>

                  <xsd:documentation>

A code which confirms which CHARM algorithm was used to calculate the RQ.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="DischargeCode" type="extDischargeTypeB">

                 <xsd:annotation>

                  <xsd:documentation>

The code that declares the method of disposal.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="BatchDilutionFactor" type="xsd:decimal">

                 <xsd:annotation>

                  <xsd:documentation>

The batch dilution factor is given as a dimensionless factor.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  </xsd:sequence>

  <xsd:attribute name="primary" type="YesNoType" use="required"/>

</xsd:complexType>

<xsd:complexType name="mudUseType">

                 <xsd:annotation>

                  <xsd:documentation>

Table G1: C1: Mud /flud data. Basic information about the mud, its usage, and its discharge. Separate columns are to be given for WBF and OPF.

                  </xsd:documentation>

                 </xsd:annotation>

  <xsd:sequence>

    <xsd:element name="MudName" type="xsd:string">

                 <xsd:annotation>

                  <xsd:documentation>

The name of the mud / fluid. Generally this would be a trademark name.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="MudSupplier" type="xsd:string">

                 <xsd:annotation>

                  <xsd:documentation>

The company that supplies the mud/fluid.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="MudDensity" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

The density of the mud/fluid. Generally given in grams per cubic centimetre (g/cm3).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="DrillingTime" type="QuantityType">

                 <xsd:annotation>

                  <xsd:documentation>

The drilling time for this mud, in days (d).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="MudVolumeContinuous" type="QuantityType" minOccurs="0">

                 <xsd:annotation>

                  <xsd:documentation>

The volume of the mud/fluid discharged on a continuous bases. This is generally given in cubic metres (m3).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="ContinuousDischargeRate" type="QuantityType" minOccurs="0">

                 <xsd:annotation>

                  <xsd:documentation>

The rate of discharge on a continuous basis. This is generally given in cubic metres

per hour (m3/h).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="MudVolumeBatch" type="QuantityType" minOccurs="0">

                 <xsd:annotation>

                  <xsd:documentation>

The total volume of mud discharged on a batch basis. This is generally given in cubic metres (m3).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="BatchDischargeRate" type="QuantityType" minOccurs="0">

                 <xsd:annotation>

                  <xsd:documentation>

The rate of discharge of the batch discharge. This is generally given in cubic metres per hour (m3/h).

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

    <xsd:element name="BatchDilutionFactor" type="xsd:decimal">

                 <xsd:annotation>

                  <xsd:documentation>

The batch dilution factor for batch discharges can be determined using the tables provided in the CHARM manual. The value is given as a dimensionless factor.

                  </xsd:documentation>

                 </xsd:annotation>

    </xsd:element>

  </xsd:sequence>

  <xsd:attribute name="primary" type="YesNoType"/>

</xsd:complexType>

<!-- Components -->

<xsd:simpleType name="keyid">

    <xsd:restriction base="xsd:string"/>

</xsd:simpleType>

<xsd:complexType name="QuantityType">

  <xsd:simpleContent>

    <xsd:extension base="xsd:double">

      <xsd:attribute name="uom" type="xsd:anyURI" use="optional"/>

    </xsd:extension>

  </xsd:simpleContent>

</xsd:complexType>

<xsd:simpleType name="YesNoType">

  <xsd:restriction base="xsd:string">

    <xsd:enumeration value="Yes"/>

    <xsd:enumeration value="No"/>

  </xsd:restriction>

</xsd:simpleType>

<xsd:complexType name="emptyContentType"/>

</xsd:schema>

File chemTableEnums.xsd with unused types removed

<?xml version="1.0"?>

<xsd:schema

      elementFormDefault="qualified"

      xmlns:xsd="http://www.w3.org/2001/XMLSchema"

      xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">

<!--POSC License Agreement

This file is distributed under the POSC License Agreement at

http://www.posc.org/about/license.shtml.

Use of this file implies agreement with the POSC License Agreement.

-->

<xsd:simpleType name="otherNameType">

  <xsd:restriction base="xsd:string">

    <xsd:pattern value="Other: \w{2,}"/>

  </xsd:restriction>

</xsd:simpleType>

<!-- Chem Label Code -->

  <xsd:simpleType name="chemCodeType">

   <xsd:restriction base="xsd:string">

    <xsd:enumeration value="PLO"/>

    <xsd:enumeration value="SUB"/>

    <xsd:enumeration value="As"/>

    <xsd:enumeration value="Cd"/>

    <xsd:enumeration value="Cr"/>

    <xsd:enumeration value="Cu"/>

    <xsd:enumeration value="Pb"/>

    <xsd:enumeration value="Hg"/>

    <xsd:enumeration value="Ni"/>

    <xsd:enumeration value="O-VII"/>

    <xsd:enumeration value="O-P"/>

    <xsd:enumeration value="O-Sn"/>

    <xsd:enumeration value="P"/>

    <xsd:enumeration value="Zn"/>

    <xsd:enumeration value="ED"/>

    <xsd:enumeration value="Taint"/>

   </xsd:restriction>

  </xsd:simpleType>

<!-- CHARM Algo B -->

  <xsd:simpleType name="riskQuotTypeB">

   <xsd:restriction base="xsd:string">

    <xsd:enumeration value="DR"/>

    <xsd:enumeration value="CWS"/>

    <xsd:enumeration value="CWO"/>

    <xsd:enumeration value="CS"/>

    <xsd:enumeration value="CM"/>

    <xsd:enumeration value="CNA"/>

    <xsd:enumeration value="OTH"/>

   </xsd:restriction>

  </xsd:simpleType>

  <xsd:simpleType name="extRiskQuotTypeB">

   <xsd:union memberTypes="otherNameType riskQuotTypeB"/>

  </xsd:simpleType>

<!-- Hazard Quotient -->

  <xsd:simpleType name="hazardQuotType">

   <xsd:restriction base="xsd:string">

    <xsd:enumeration value="Gold"/>

    <xsd:enumeration value="Silver"/>

    <xsd:enumeration value="White"/>

    <xsd:enumeration value="Blue"/>

    <xsd:enumeration value="Orange"/>

    <xsd:enumeration value="Purple"/>

    <xsd:enumeration value="A"/>

    <xsd:enumeration value="B"/>

    <xsd:enumeration value="C"/>

    <xsd:enumeration value="D"/>

    <xsd:enumeration value="E"/>

    <xsd:enumeration value="Provisional A-E"/>

    <xsd:enumeration value="Temporary A-E"/>

    <xsd:enumeration value="Z"/>

   </xsd:restriction>

  </xsd:simpleType>

  <xsd:simpleType name="extHazardQuotType">

   <xsd:union memberTypes="otherNameType hazardQuotType"/>

  </xsd:simpleType>

<!-- Discharge B -->

  <xsd:simpleType name="dischargeTypeB">

   <xsd:restriction base="xsd:string">

    <xsd:enumeration value="CTN"/>

    <xsd:enumeration value="BAT"/>

    <xsd:enumeration value="CT/BT"/>

    <xsd:enumeration value="ZDH"/>

    <xsd:enumeration value="ZCR"/>

    <xsd:enumeration value="ZSS"/>

    <xsd:enumeration value="OOC"/>

    <xsd:enumeration value="PRO"/>

    <xsd:enumeration value="OTH"/>

   </xsd:restriction>

  </xsd:simpleType>

  <xsd:simpleType name="extDischargeTypeB">

   <xsd:union memberTypes="otherNameType dischargeTypeB"/>

  </xsd:simpleType>

</xsd:schema>
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