
Bottom Loading and Vapor Recovery 
for MC-306 & DOT-406 Tank Motor 
Vehicles

API RECOMMENDED PRACTICE 1004
EIGHTH EDITION, JANUARY 2003

REAFFIRMED, FEBRUARY 2011

Full document details: API RP 1004-2003 (2011)

http://www.avadocuments.com/doc/api-rp-1004-2003-2011
http://www.avadocuments.com/doc/api-rp-1004-2003-2011


Full document details: API RP 1004-2003 (2011)

http://www.avadocuments.com/doc/api-rp-1004-2003-2011
http://www.avadocuments.com/doc/api-rp-1004-2003-2011


Bottom Loading and Vapor Recovery
for MC-306 & DOT-406 Tank Motor 
Vehicles

Downstream Segment

API RECOMMENDED PRACTICE 1004
EIGHTH EDITION, JANUARY 2003

REAFFIRMED, FEBRUARY 2011

Full document details: API RP 1004-2003 (2011)

http://www.avadocuments.com/doc/api-rp-1004-2003-2011
http://www.avadocuments.com/doc/api-rp-1004-2003-2011


 

SPECIAL NOTES

 

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

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or fed-
eral laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

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 prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every
five years. Sometimes a one-time extension of up to two years will be added to this review
cycle. This publication will no longer be in effect five years after its publication date as an
operative API standard or, where an extension has been granted, upon republication. Status
of the publication can be ascertained from the API Downstream Segment [telephone (202)
682-8000]. A catalog of API publications and materials is published annually and updated
quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under API standardization procedures that ensure appropri-
ate notification and participation in the developmental process and is designated as an API
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was developed
should be directed in writing to the Standardization Manager, American Petroleum Institute,
1220 L Street, N.W., Washington, D.C. 20005. Requests for permission to reproduce or
translate all or any part of the material published herein should also be addressed to the gen-
eral manager.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for apply-
ing sound engineering judgment regarding when and where these standards should be
utilized. The formulation and publication of API standards 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 prod-
ucts do in fact conform to the applicable API standard.

 

All rights reserved. No part of this work may be reproduced, 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, N.W., Washington, D.C. 20005.
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FOREWORD

 

This Recommended Practice is intended to provide guidelines for the design and operation
of bottom loading and vapor-recovery systems of MC-306 & DOT-406 tank motor vehicles.

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 federal, state, or municipal regulation with which this
publication may conflict.

Suggested revisions are invited and should be submitted to the Standardization Manager,
American Petroleum Institute, 1220 L Street, N.W., Washington, D.C. 20005.
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1

 

Bottom Loading and Vapor Recovery for MC-306 & DOT-406 Tank Motor Vehicles

 

1 General

 

1.1 BACKGROUND

 

In 1960, the API Transportation Department studied bot-
tom loading and prepared a report that pointed out the need
for uniform standards for tank vehicle bottom loading equip-
ment. The API Marketing Department expressed interest in
the project, and in 1961, a joint committee was formed to
begin work on standardization.

By 1965, the joint committee reached a consensus on stan-
dardization procedures. To ensure interchangeability, a tank
vehicle adapter had to be developed that would be available to
all manufacturers and users. With the cooperation of all
known interested manufacturers, recommended criteria for
the adapter were established.

In October 1967, the first edition of API RP 1004 was pub-
lished. In 1971, changes in the 1967 edition were necessary,
and another joint committee was formed to produce a second
edition, which was published in June 1972. Again, all known
interested manufacturers cooperated in writing the revised
standard.

The increasing requirements for vapor-recovery systems
dictated a revision of API RP 1004 to expand the material on
tank vehicle recovery systems, to provide additional guidance,
and to promote the compatibility of equipment. In addition, a
requirement for a standard electrical connection between the
vehicle and the loading island became necessary to tie the sys-
tems together. To disseminate this new material, Change 1 to
the second edition was prepared by the joint committee and
was distributed in January 1974.

The joint committee was discharged after distribution of
Change 1. It was soon apparent that a continual update of the
bottom loading and vapor-recovery information would be
required. Task groups were set up within the Transportation
Department to prepare the third and subsequent editions.
These task groups work closely with the Marketing Depart-
ment, all known interested manufacturers of bottom loading
equipment and tank vehicles, and other users of tank vehicles.

 

1.2 PURPOSE

 

The purpose of this Recommended Practice (RP) is to
provide guidance to users and manufacturers in the design
and operation of bottom loading and vapor-recovery sys-
tems to provide greater reliability and interchangeability
with safe features.

 

2 Scope

 

2.1

 

This RP covers required and recommended features of
the following aspects of bottom loading and vapor recovery:

a. The configuration and operation of 4-in. (101.6-mm)
adapters for bottom loading.

b. Tank vehicles equipped for bottom loading or vapor
recovery.
c. Secondary shutoff control systems.
d. Loading installations equipped for bottom loading or
vapor recovery.

 

2.2

 

Since most petroleum terminals serve more than one
tank truck carrier, guidelines are necessary to ensure that the
equipment is compatible. Sections 4 through 7 describe
means of attaining operating flexibility with vehicles
equipped for bottom loading and vapor recovery. Where com-
patible equipment is required, certain features must be stan-
dardized; these items are listed as required features. Other
features are desirable but are not essential to interchangeabil-
ity; these are listed as recommended features.

 

2.3

 

For this edition of API RP 1004, all dimensions in cus-
tomary units have been converted to the International System of
Units (SI) and carried to decimal figures.
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4 Bottom Loading for Tank Motor Vehicles

 

4.1 ADAPTER USED FOR BOTTOM LOADING

4.1.1 Required Features

4.1.1.1 Type

 

To mate with loading couplers, the tank vehicle adapter
must have the basic configuration shown in Figure 1 (all tol-
erances are provided in the appropriate figure). In the open
position, the adapter must have a clear, unobstructed opening
2 in. (50.8 mm) in depth, measured from the outer face or clo-
sure of the valve as shown in Figure 1. If a poppet device is
used, the adapter poppet must have a travel of 2 in. (50.8 mm),
measured from the sealing surface, as shown in Figure 1. The
front face of the adapter poppet must be flat within 0.004 in.
(0.102 mm), excluding the corner radius. No fastening device
shall protrude above the general plane of the adapter face.

If an interlock control is installed on the adapter, its dimen-
sions must conform to those shown in Figure 2. Table 1 pro-
vides equivalent SI values for the customary dimensions
shown in Figures 1 and 2.

 

4.1.1.2 Actuation

 

The primary liquid control must be by means of the set
stop meter on the loading island or a self-contained system on
the tank vehicle. The coupler may be opened for loading by
manual or automatic means.

 

4.1.1.3 Size of Product Opening

 

The adapter must have a product opening 4 in. (101.6 mm)
in diameter at the exposed outer face or closure of the valve.

 

4.1.1.4 Pressure Rating

 

The adapter must be designed for a working pressure of 75
pounds per square in. (psi) (517 kilopascals) and shall not
leak at 1.5 times working pressure.   

 

4.1.1.5 Mounting

 

The mounting must be accomplished by using a Truck
Trailer Manufacturers Association (TTMA) standard, light-
weight, 8-hole, 4-in. (101.6-mm) flange.

 

4.1.1.6 Mating Action

 

The mating action must be of the push type, with provision
for locking without rotating the loading coupler body. The cou-
pling range must permit mating of the coupler to the adapter in
any position in a range of 360 degrees, without any coupler
contacting an adjacent adapter spaced on 10-in. (254-mm)
centers.

A safety interlock or two-step action must be provided on
the coupler to prevent any liquid flow while coupling or
uncoupling.

 

4.1.1.7 Sealing Surface

 

As shown in Figure 1, the sealing surface must have a cir-
cular finish of not more than 63 

 

µ

 

in. (see Table 1 for SI con-
versions of customary units).

 

4.1.2 RECOMMENDED FEATURES

4.1.2.1 Overall Size

 

The adapter should be as compact as is practicable for ade-
quate design. The overall size of the adapter and the coupler,
including the operation of any handles or controls, should
permit adjacent adapters to be spaced on 10-in. (254-mm)
centers. Adapters should be easy to operate with heavily
gloved hands.

 

4

 

Tank Truck Manufacturers Association, 1020 Princess Street, Alex-
andria, Virginia 22314

 

Table 1—Conversion of Customary 
Units in Figure 1 and 2 to SI Units

 

English Dimensions (in.) SI Dimensions (mm) 

0.002 0.051 
0.005 0.127 
0.015 0.381 
0.0625 1.588 
0.125 3.175 
0.190 4.826 
0.250 6.350 
0.375 9.525 
0.750 19.050 
1.000 25.400 
1.500 38.100 
2.000 50.800 
2.060 52.324 
2.250 57.150 
2.440 61.976 
4.000 101.600 
4.250 107.950 
5.250 133.350 
5.750 146.050 
6.000 152.400 
6.500 165.100 
7.250 184.150
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