THE INSTITUTE OF PETROLEUM

Code of Practice for the
Investigation and Mitigation
of Possible Petroleum-Based Land Contamination






THE INSTITUTE OF PETROLEUM

Code of Practice for the
Investigation and Mitigation
of Possible Petroleum-Based

Land Contamination

February 1993

Published by
THE INSTITUTE OF PETROLEUM, LONDON




Copyright © 1993 by The Institute of Petroleum, London
All rights reserved

No part of this book may be reproduced by any means, or transmitted, or translated into
a machine language without the written permission of the publisher.

ISBN 085293 1247

Printed by Eyre & Spottiswoode Ltd, London and Margate.



CONTENTS

Acknowledgements . . . . . . . . . . . . . . . . viil
1 Scope . . . . . . . . . . . . . . . . . 1
2 Definition of Objectives 2
2.1 Reasons for Investigation . 3
2.2 Timescale of Investigation. 3
2.3 Intended Use of Site. 3
2.4  Regulatory Framework 3
3 Stages of Investigation and Remediation . . . . . . . . . 7
A Decision Tree Flow Diagram . . . . . . . . . . . . . 8
Explanatory Notes for Each Stage . . . . . . . . . . . . 10
4 Emergency Response and Initial Abatement . . . . . . . . . .14
4.1 Contingency Planning . . . . . . . . . . . . .15
4.2  Emergency Response . . . . . . . . . . . . .15
4.3  Initial Investigation . . . . . . . . . . . . . .15
4.4  Initial Abatement . . . . . . . . . . . . . .15
5 Initial Site Assessment . . . . . . . . . . . . . .17
5.1 General . . . . . . . . . . . . . . . .18
5.2 Desk-top Study . . . . . . . . . . . . . .18
53 Site Reconnaissance. . . . . . . . . . . . . . 19
5.4  Preliminary Risk Assessment . . . . . . . . . . . .19
6 Sampling Plan & Strategy. . . . . . . . . . . . . .20
6.1 General Considerations . . . . . . . . . . . . .21
6.2  Location of Sample Points. . . . . . . . . . . . .21
6.3  Sampling Stages . . . . . . . . . . . . . .22
6.4  Sampling Depths . . . . . . . . . . . . . .22
6.5 Number of Samples . . . . . . . . . . . . . .22
6.6  Excavation Methods. . . . . . . . . . . . . .22
6.7  Local Groundwater Flow . . . . ; . . . . . . . .22
6.8  The Role of Soil Gas Sampling . . . . . . . . . . . .23
6.9  Quality Assurance/Quality Control Protocols ; . . . . . . . .23
6.10  Occupational Health and Safety . . . . . . . . . . . .23



10

11

12

CONTENTS

Field Sampling .

7.1 Trial Pit/Borehole Logs

7.2 Sampling and Preservation.

7.3  Existence of Free Phase Product .
7.4  Quality Assurance/Quality Control

Analysis.

8.1  Chemical Analy51s .
8.2  Types of Petroleum and Petroleum Products
8.3  Analytical Methods .

8.4  Interpretation of Data

Site Assessment Report
9.1  The Report
9.2  Further Work .

Risk Assessment

10.1 Background

10.2 Health Risk Assessment

10.3 Environmental Risk Assessment .
10.4 Evaluation of Aesthetic Impacts .

Assessment of The Need for Remedial Action

Remediation
12.1 Feasibility Assessment

- 12.2  Remedial Design

12.3 Implementation
12.4  Monitoring of Contarrunauon
12.5  Project Closure

APPENDIX A
GENERAL HEALTH AND SAFETY DATA

Al

Potential Health and Safety Hazards of Petroleum Products

A2. Preparation for the On-Site Investigation/Remediation Work

a

APPENDIX B
SAMPLING TECHNIQUES AND PRESERVATION

BI1.
B2.
B3.
B4.
BS.

Boreholes

Trial Pits

Obtaining Soil Gas Samples

Sample Preservation .

The Role of The Cone Penetrometer

APPENDIX C
EXAMPLES OF EXPOSURE ASSESSMENT

APPENDIX D
REMEDIATION EXAMPLES

DIl
D2.
D3.

Introduction
Soil Remediation .
Groundwater Remediation .

APPENDIX E
DIRECTORIES OF ENVIRONMENTAL CONSULTANTS .

vi

24
25
25
25
26

27
28
28
29
29

31
32
32

33
34
35
38
40

41

SERRS

46

47
47

50
51
51
52
52

53

56
56
61



APPENDIX F
REFERENCES . -
BIBLIOGRAPHY .

APPENDIX G
GLOSSARY

APPENDIX H
LIST OF ABBREVIATIONS

CONTENTS

vii

67
68

70

72



ACKNOWLEDGEMENTS

The following members of the IP Soil Contamination Working Group have been associated with the development of

this Code of Practice.

PCL Allen

PL Barlow

DT Bushman

R Crawford

J Hayes

R Head

T Nunez-McNally
RJ Watkinson

Mobil Qil Co. Ltd.

Shell UK Ltd.

BP 0il (UK) Ltd.

Esso Petroleum Co. Ltd.
Institute of Petroleum
Texaco Ltd.

BP Research Centre

Shell Biosciences Laboratory

The Working Group wish to thank The Department of the Environment and National Rivers Authority for their com-

ments which have been helpful in the development of this Code.

viii



SCOPE

This Code of Practice describes the recommended procedure to investigate land for possible petroleum-based contami-
nation and subsequent procedures to assess its relevance and any remedial measures deemed necessary.

Although hydrocarbons are the main products associated with oil industry sites, depending on the products stored,
other chemicals such as organic leads and petroleum product additives may also be present.

For the purposes of this Code a contaminated site is defined as a site at which hazardous substances occur at concen-
trations above background levels and where assessment indicates they pose, or are likely to pose an immediate or long
term hazard to human health or the environment. Background levels in this paper refer to ambient levels of a contami-
nant in the local area of the site under consideration.

The Code provides practical working guidelines identifying the stages of a site investigation, assessment of risks to
health and the environment and the establishment where necessary of appropriate treatment criteria. In additton refer-
ence is made to responsible authorities who should be consulted during the investigation. The authorities are named for
England and Wales, (in other countries equivalent authorities would need to be consulted).

Although the document does not aim to enable the Site Manager or Engineer to carry out a site investigation, it will
provide an appreciation of the process of site assessment and remediation work.

It is envisaged that the document will be of particular interest to companies involved in the manufacture, storage,
handling, sale, and use of petroleum products and to local authority departments with responsibilities for planning,
environmental health and building control or land uvse.



