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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local,
state, and federal laws and regulations should be reviewed.

Neither API nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of the
information contained herein, or assume any liability or responsibility for any use, or the results of such use, of any
information or process disclosed in this publication. Neither API nor any of API's employees, subcontractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiring to do so.  Every effort has been made by the Institute to assure the
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating
practices. These publications are not intended to obviate the need for applying sound engineering judgment
regarding when and where these publications should be utilized. The formulation and publication of API publications
is not intended in any way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking requirements of an API standard
is solely responsible for complying with all the applicable requirements of that standard. API does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means, 
electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the 

Publisher, API Publishing Services, 1220 L Street, NW, Washington, DC 20005.

Copyright © 2013 American Petroleum Institute
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

Suggested revisions are invited and should be submitted to the Director of Marine and Security, API, 1220 L Street,
NW, Washington, DC 20005.
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1 

Field Guide for Subsurface Oil Detection and Delineation in Shoreline Sediments 

1.0 Introduction 

When oil strands on a dynamic shoreline, unless it is removed immediately, there is potential for: 

• burial due to shifting beach sediments; 

• mixing with underlying sediments; or 

• penetration into porous sediments. 

These processes result in subsurface accumulations consisting of: 

• continuous layer(s) of solid or emulsified oil; 

• discontinuous deposits; or 

• oil saturated sediments. 

In such cases, the detection and delineation of subsurface oil is required to ensure complete  
documentation of oiling and the development of recommendations for treatment end points and recovery or treatment techniques to achieve these 
end points. There are different stages at which subsurface detection observations are desirable:  

• initial delineation;  

• following significant events (such as, storms; post-treatment); 

• during monitoring of the progress and effectiveness of treatment;  

• detection of changes over time in oil characteristics which might impact recovery operations; and 

• post-treatment inspections. 

A key factor when choosing survey techniques is to compare detection efficiencies.  

Although there exist a variety of survey techniques for vertical delineation of subsurface oiling, there are currently no proven efficient methods 
for horizontal detection and delineation of subsurface oil. Current accepted tactics, such as pitting, trenching and auguring, provide a relatively 
small data point regarding the horizontal distribution and character of subsurface deposits.  
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2.0 Objectives of the Field Guide 

• Provide emergency responders and planners with practical guidance on the selection and use of currently accepted tactics for the detection, 
description, delineation and documentation of subsurface of oil in shoreline sediments. 

• Provide a mechanism for consideration and field testing of new and developing tactics.  

3.0 Format 

The Field Guide is divided into three sections which should be reviewed sequentially: 

• Identification of Applicable Tactics (4.0) 

• Survey Design Plan (5.0) 

• Tactical Implementation (6.0) 

Attachment A discusses horizontal and vertical positioning and describes beach profiling, which is a tool that can document the horizontal and 
vertical positions of subsurface oil deposits and can provide a time-series picture of elevation changes on beaches with known subsurface oil. 

Attachment B provides a “User’s Matrix” for tactics that are either in development or are not universally accepted at this time. These 
tactics may be considered in the screening of applicable options.  

4.0 Identification of Applicable Tactics 

A 5-step process is presented to identify appropriate detection and delineation tactics. Figure 4.1 provides a screening tool intended for the 
initial evaluation process (Step 1). Two matrices (Figures 4.2 and 4.3) summarize the key variables that affect the applicability and usefulness of 
the current accepted techniques (Step 5). 

STEP 1: Evaluate Tactical Feasibility 

The first step involves a preliminary screening of what can and cannot be attempted on a particular shoreline in terms of physical access and 
what type(s) and level of mechanical equipment could be used. Three classes are included: 

• suitable for manual tactics (that is, access by foot); 

• limited mechanical tactics (access with low surface pressure equipment only), and  

• unlimited tactics (access with most mechanical equipment is feasible). 
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Considerations include access and trafficability as an initial step for the elimination of tactics that are unlikely to be feasible or practical. 
Figure 4.1 provides guidance for this initial screening.  

STEP 2: Evaluate Existing Surface Oiling and Sedimentary Processes 

This step involves field observations of the current shoreline oiling conditions, typically undertaken as part of a Shoreline Cleanup Assessment 
Technique (SCAT) survey program to systematically document surface and subsurface oiling.  

Beaches change constantly in response to wave and wind processes at the shorelines, particularly during storm events. Changes can 
include rapid erosion, accretion, and the redistribution of sediments and subsurface oil. Understanding these processes and the accurate 
location of subsurface features is important.  

Factors to consider include:  

• Penetration Potential: Typically penetration is determined by the oil character, the smallest grain size of sediments in a beach, and water 
content. 

• Burial Mechanisms: Consider how the oil came ashore (calm or high wave energy conditions; discrete slicks or scattered tar balls; etc.) as 
this provides information on the manner in which oil has been deposited. 

• Presence and Location of Existing Surface Oil: Surface oiling may indicate areas where oil may have been buried, has been reworked 
into the subsurface by wave action, or has penetrated into the sediments. 

• Recent and Prevailing Coastal Processes: Evaluate the recent and current shore-zone processes which control sediment reworking, 
sand accretion by wave action or alongshore transport. 

• Requirement for Beach Profiling Survey: If a short-term data set (weeks) on beach elevation changes would be informative, determine 
appropriate profile locations, spacing and survey frequency. 

• Erosion/Accretion Status: Evaluate whether the beach is currently undergoing accretion or erosion. 

• On-going Beach Restoration Projects: Identify any local or nearby recent or current beach nourishment, dredging and/or bypassing 
activities as these can affect the sediment regime. 

STEP 3: Identify Field or Operational Constraints 

There may be regional or local issues, related to environmental concerns, land use, land management or land ownership that potentially could 
limit detection and delineation activities. 
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