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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 APl nor any of APl'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. APl 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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Field Guide for Shoreline Protection on Sand Beaches

Summary

e The behavior of oil washing onshore along sand beaches is dependent on the type and dynamics of the coastal setting.

¢ Under normal wave and tidal conditions, oil is deposited in the intertidal zone; however, during high wave-energy events and moderate storms,
oil can be carried to the upper beach and deposited in berm runnels and at the base of dunes.

o During high wave and surge events generated by storms, dune systems may be eroded and oil carried over the beach into back-barrier
lagoons and wetlands.

e Temporary containment of oil along open beaches involves construction of ridges of sand and boom deployment. More robust structures
include armored baskets, rip-rap revetments, and gravel and sediment berms.

e Containment of oil at breaches and small ephemeral channels (typically less than 200 m wide and 1 m deep) can initially rely on hard boom
and sand bag barriers, including Super Sacks, but the prevention of storm-induced incursions of oil requires the construction of bulkheads, rip-
rap revetments or rock and sediment dams.

e Barricades across tidal channels prevent tidal exchange and likely would cause sediment deposition and a straightening of the shoreline,
which may result in oil burial.

e QOil pooled adjacent to structures, particularly at barricaded channels, can be concentrated using sumps and removed with pumps or
skimmers.
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2 API TECHNICAL REPORT 1150-2

Introduction

Oil that reaches a sand beach following a spill onto water most frequently is deposited in the upper intertidal zone on falling tides. If water levels

are high at the time oil washes ashore, due to spring tides or wind-induced surges, the oil can be deposited above the average high water level

(HWL) in the supratidal zone or can be carried across the beach into low-lying backshore areas such as wetlands, lagoons, salt ponds or

estuaries.

This Field Guide is based on the API report “Shoreline Protection on Sand Beaches” (2013, API Technical Report 1150-1) that describes:

e The form and processes that characterize sand beaches. Sand beach forms include beaches backed by dunes or terrestrial environments and
barrier islands and spits that are backed by wetlands, lagoons, salt ponds or estuaries. Beach processes are a combination of wind, wave and
tidal action.

¢ Conditions during which oil can be carried over a beach into the supratidal or backshore zones (see Section 7: Definitions).

e Strategies and tactics that can be used to intercept and contain oil as it washes over a beach.

o Response Considerations for the design and implementation of the shoreline protection strategies.

The “Shoreline Protection on Sand Beaches” report describes strategies and tactics that can be used on land across low-lying sections of a sand
beach, such as shallow storm breaches, washover areas, and ephemeral channels. This Field Guide illustrates those shoreline protection options.

Response strategies associated with the containment and control of oil on nearshore waters at tidal inlets or in estuaries are the subject of a
separate 2013 API report (“Tidal Inlet Protection Strategies (TIPS) Field Guide”).

Three shoreline strategies to intercept or contain and control oil as it washes ashore are to:
a) Create fixed barriers (sand dikes, bulkheads, armored baskets, rip-rap revetments, sand and gravel dams, etc.),
b) Deploy moveable barriers or booms, and/or

c) Create sumps into which oil can flow for collection.
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[ ———— Sand Beach Protection Decision Guide
SORBENT BOOM
CALM WAVE .. . . . . . .
CONDITIONS SEDIMENT BARRIER The Decision Guide is designed to assist with the selection
FIXED BARRIER . . . .
4[\ ::: WATER.BALLASTED BOOM of candidate Shoreline Protection Tactics for sand beaches.
INTERTIDAL A
HIGH-ENERGY . . . . . .
ZONE T SAND BAGS The guide is organized in terms of location on the shoreline,
RIS WATER-BALLASTED BOOM existing or anticipated wave energy, feature of concern to be
FIXED BARRIER . ags
protected, and tidal channel or breach flow conditions.
SEDIMENT BARRIER The options presented are based on typical responder
DUNE (EELTIEATLLE G L TLE (BT E experience and are intended to provide a starting point in the
SEDIMENT BARRIER identification of appropriate tactics.
CULTURAL FIXED BARRIER . ) ) . ]
4\ RESOURCE SRR LT BT ET Each situation is unique and must be assessed in
/ BURIED CONVENTIONAL BOOM consideration of the environmental conditions prevailing at
SUPRATIDAL the time of the response. Multiple or other related protection
ZONE SEDIMENT BARRIER . ~ . .
DEBRIS CEOTEXTILE / PLASTIC BARRIER tactics, lsuch as on-water recovery gr dlver§|-on, may .be
appropriate to meet the needs of site-specific protection
SEDIMENT BARRIER objectives.
OVERWASH WATER-BALLASTED BOOM
CHANNEL FIXED BARRIER . . . . .
The following tables describe eight generic Beach Protection
Tactics and identify and summarize some of the key
SRR DGR considerations in the selection of the most appropriate
WATER-BALLASTED BOOM tactic(s).
FHAELEEL FIXED BARRIER
LOWLYING
WASHOVER —\ PERMANENT SEDIMENT BARRIER (ROCK CORE)
AREAS OR (HIGH FLOW) FIXED BARRIER
BREACHES [ |/
(<200m x 1m) RGN SEDIMENT BARRIER
(LOW FLOW) WATER-BALLASTED BOOM
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Sand Beach Protection — Generic Tactics Descriptions

TACTIC DESCRIPTION
FIXED BARRIERS AND DAMS

Sediment Berms, ridges or sediment dams are constructed, manually or mechanically, parallel to the water line to act as a barrier to water and oil

Barriers or Dams | washing over a beach. Generally, beach sediment would be used to construct this barrier, or material may be imported.

Sand Bags Sand bags are used to create a barrier or dam. They may be filled on site with local sediment or with non-beach sediments. Typically
canvas bags or sediment-filled, military-type, cellular fabric/wire mesh or armored baskets.

Geotextile or Flexible barriers include a range of materials such as geotextiles, plastic sheets and silt screens, which are used to create a barrier or

Plastic Barriers dam. They typically would be anchored and the base could be partially buried into the beach or, for some types of sensitive features,

completely buried with sand.

Solid Barriers Wood sheets, metal sheets, or other solid materials are used to create a barrier or dam. Solid barriers should have an underflow design
where water flow/exchange is required. Can include a combination rubble and geotextile barrier.

MOVEABLE BARRIERS AND BOOMS

Water-ballasted Water-ballasted booms include designs such as anchored, water-filled bladders or tubes or “shore-seal” boom that have an air chamber
Booms that sits on one or two water-filled tubes. Once deployed and anchored at the selected location, water is pumped into bottom chamber(s).
For types with an upper air-filled bladder, this water acts as ballast when the boom is floating. When the boom is grounded, the flexible
ballast chamber(s) follow the beach surface to form a seal. Alternatively the booms can be anchored so that they remain grounded on the
beach surface and do not float.

Conventional Conventional boom is anchored on a beach with the skirt buried or partially buried in the sediment. Typically used to contain and control
Booms oil moving alongshore at the water line.

Sorbent Booms Sorbent boom is constructed of a long, fabric sock (“sausage boom”) that encloses material that adsorbs oil but repels water. Unlike hard
boom, sorbent boom does not have an attached skirt. Snare boom (or “sweep boom”) is constructed from a series of oleophilic
polypropylene “pompoms” tied to a long line. Snare boom is anchored parallel to the water line to contain and adsorb oil on the water
surface as it is washed ashore.

SUMPS
Ditches or Collection sumps, ditches or trenches are excavated, manually or mechanically, to collect oil as it washes ashore. Collection sumps can
Trenches be installed independently or in conjunction with ditches or trenches and with one or more of the barrier and/or boom options.
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