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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.

Users of this standard should not rely exclusively on the information contained in this document. Sound business,
scientific, engineering, and safety judgment should be used in employing the information contained herein.

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 © 2012 American Petroleum Institute



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.

Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the specification.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required in order
to conform to the specification.

This document was produced under API standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an API standard. Questions concerning the
interpretation of the content of this publication or comments and questions concerning the procedures under which
this publication was developed should be directed in writing to the Director of Standards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to reproduce or translate all or any part
of the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.

Suggested revisions are invited and should be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.






Summary of Changes to API MPMS Chapters 19.1, 19.2, and 19.4

The third edition of API Manual of Petroleum Measurement Standards (MPMS) Chapter 19.4 was published following
a revision that was carried out concurrently with revisions to Chapter 19.1, published as the fourth edition, and
Chapter 19.2, published as the third edition. Primary changes are:

1) Consolidation of common material in Chapter 19.4. Material that had previously been included in both Chapters
19.1 and 19.2 has been moved to Chapter 19.4. Chapter 19.4, which was previously Recommended Practice for
Speciation of Evaporative Losses, now has the title Evaporative Loss Reference Information and Speciation
Methodology. This Chapter had already contained reference information on the properties of chemicals and
typical petroleum liquids, and this information has now been removed from Chapters 19.1 and 19.2. In addition,
meteorological data have been moved from Chapters 19.1 and 19.2 to Chapter 19.4. In the revised documents:

a) Meteorological data are found in Chapter 19.4,

b) Calculation of storage tank temperatures is found in Chapters 19.1 and 19.2 (in that fixed-roof tanks involve
calculation of the vapor space temperature in order to determine vapor density, whereas this step is not
involved in estimating emissions from floating-roof tanks), and

c) Calculation of true vapor pressure is found in Chapter 19.4 (in that this is now calculated in the same manner
for both fixed- and floating-roof tanks).

2) Reconciliation of nomenclature. Chapters 19.1 and 19.2 previously had different nomenclature for the same
variables. These revisions adopt a common set of symbols for both chapters.

3) Reorganization of the formats. In addition to common material having been removed from Chapters 19.1 and 19.2,
the remaining text has been edited to remove unnecessarily verbose or repetitive language. The summary tables
were deemed redundant, and have been deleted.

4) Appendices. Appendices have been redesignated as annexes.

5) Sl units. An annex has been added to each chapter to address Sl units.

Chapter 19.4, third edition

In addition to common reference material being moved to Chapter 19.4, the following changes have been made:

1) Solar absorptance factors. The former designations of Good and Poor have been replaced with the designations
New and Aged, and a new category designated Average has been introduced.

2) Alternative methodology for calculating storage tank temperatures. An API study of storage tank temperatures
concluded that a more sophisticated model for estimating storage tank temperatures has relatively little impact on
estimated emissions, and thus the methodology now presented in Chapters 19.1 and 19.2 is the same as
previously appeared in Chapter 19.1 (and in EPA AP-42). However, a more sophisticated model has been added
as Annex | in Chapter 19.4.

3) No. 6 Fuel Qil. The default properties for No. 6 Fuel Oil have been revised, resulting in a significant increase in the
estimated true vapor pressure. The former default properties are now presented as being suitable for vacuum
residual oil. A new default speciation profile has also been added for No. 6 Fuel Oil. The study on which these
changes are based has been added as Annex G.



4) Maxwell-Bonnell correlations. The annex presenting the Maxwell-Bonnell correlations has been edited with the
conclusion that the separate correlations for predicting the normal boiling point from distillation data are not
reliable.

5) Determination of true vapor pressure. Cautions have been added to section 4.2 of Chapter 19.4 with respect to
the use of Reid vapor pressure to determine the stock true vapor pressure, and ASTM test methods D2879 and
D6377 have been referenced for directly measuring the stock true vapor pressure.

Vi



Date of Issue: June 2017
Affected Publication: Manual of Petroleum Measurement Standards, Chapter 19.4, Evaporative

Loss Reference Information and Speciation Methodology, Third Edition, October 2012

Addendum 2

Annex | has been updated in this addendum.
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Chapter 19.4—Evaporative Loss Reference Information and Speciation
Methodology

1 Scope

This standard provides methodology to estimate emissions of individual hydrocarbon species using the total
emissions of multicomponent hydrocarbon mixtures (such as crude oils and gasoline) estimated from API
MPMS Ch. 19.1 for fixed-roof tanks, APl MPMS Ch. 19.2 for floating-roof tanks, APl MPMS Ch. 19.5 for
marine vessels, and other methods used for total hydrocarbon emission estimates. This process is referred
to as speciation.

Speciation of emissions from hydrocarbon mixtures accounts for the higher evaporation rate of the more
volatile components, resulting in a different composition of the mixture in the vapor phase than in the liquid
phase. The methodology presented in this standard assumes that there is sufficient liquid present such that
the chemical composition at the liquid surface may be considered to not change as a result of the
evaporative loss.

This standard also contains reference information used for estimating emissions in accordance with API
MPMS Ch. 19.1, APl MPMS Ch.19.2, and APl MPMS Ch.19.5.

The methodology in this standard applies to:

a) liquids with vapor pressure that has reached equilibrium with ambient conditions at a true vapor pressure
less than the ambient atmospheric pressure (i.e. not boiling);

b) liquids for which the vapor pressure is known or for which sufficient data are available to determine the
vapor pressure;

c) liquid mixtures where Raoult’s Law can be used to describe the vapor phase equilibria.
This methodology does not apply to:
a) emissions that result from leaks from piping components (e.g. valves, flanges, pumps, connectors etc.);

b) liquid mixtures where Raoult’'s Law cannot be used to describe the vapor phase equilibria (e.g. mixtures
in which hydrocarbons are dissolved in water, or mixtures of hydrocarbons with alcohols).

2 Normative References

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

API Manual of Petroleum Measurement Standards (MPMS) Chapter 19.1, Evaporative Loss from Fixed-Roof
Tanks, 4™ Edition, 2012.

API MPMS Chapter 19.2 Evaporative Loss from Floating-Roof Tanks, 3" Edition, 2012.

API MPMS Chapter 19.5 Atmospheric Hydrocarbon Emissions from Marine Vessel Transfer Operations, 1
Edition, September 2009.



APl MPMS CHAPTER 19.4

3 Symbols

Symbol |Description Units Source

A vapor pressure constant dimensionless |Table 2, 3
B vapor pressure constant °Cor°R Table 2, 3
C vapor pressure constant °Cor°R Table 3
H; Henry’s law constant for component i psia 7.3.4.2

[ daily total insolation on a horizontal surface Btu/(ft> day) Table 1
Ki vapor-liquid equilibrium constant of component i dimensionless |7.2

L; emissions of component i Ib 513

L, total emissions of all components Ib User

M molecular weight of component i Ib/Ib-mole Ref. [35]
M, stock liguid molecular weight Ib/Ib-mole Table 2, 3
My stock vapor molecular weight Ib/Ib-mole Table 2, 3
Pa atmospheric pressure at the tank site psia User

P; partial pressure of component i in the vapor psia 5.1.3

P saturated vapor pressure of component i psia 4.3

Pt total system pressure psia User

Py stock true vapor pressure psia 4.2

RVP stock Reid vapor pressure psi User

S stock ASTM D86 distillation slope at 10 volume % evaporated °F/vol. % Table 2
Tia daily average liquid surface temperature °R 19.1,19.2
Tuax maximum ambient temperature °F Table 1
TN minimum ambient temperature °F Table 1

\ average ambient wind speed at the tank site mi/hr Table 1
Wi weight fraction of component i in the liquid dimensionless 4.7

W, density of stock liquid Ib/gal Table 2, 3
Wyc density of condensed stock vapor Ib/gal Table 2

Xi mole fraction of component i in the liquid dimensionless |5.1.3

Vi mole fraction of component i in the vapor dimensionless |5.1.3

Zi weight fraction of component i in the vapor dimensionless |5.1.3

a tank surface solar absorptance dimensionless |Table 7
OR tank roof surface solar absorptance dimensionless |Table 7
Og tank shell surface solar absorptance dimensionless |Table 7

NOTE 1 “19.1” and “19.2” refers to API MPMS Ch. 19.1 and APl MPMS Ch.19.2 respectively.
NOTE 2 Symbols used in Annex | are listed in Section I.1.

4 Variables

4.1 Meteorological Data

Meteorological data may be used to determine vapor space, liquid bulk, and liquid surface temperatures for
storage tanks and can be obtained from local weather records or from historical averages given in Table 1.
Data for this table are 30-year averages for the years 1961 through 1990, and are available at

http://rredc.nrel.gov/solar/old_data/nsrdb/redbook/sum2/state.html

APl MPMS Ch. 19.1 provides methods for determining tank temperatures for fixed-roof tanks. API MPMS
Ch. 19.2 provides methods for determining tank temperatures for floating-roof tanks. Annex | of this standard

documents these methods.






