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Foreword

For custody transfer purposes, natural gas liquid (NGL) and liquefied petroleum gas (LPG)
volumes are generally stated at a fixed base temperature and saturation pressure. As most volume
transfers occur at temperatures and pressures other than standard conditions, these volumes are
adjusted to standard conditions through the use of correction factors.

This document presents a new method to calculate temperature correction factors. With the
publication of this document, previous API, ASTM and GPA documents containing NGL and
LPG temperature correction factors should no longer be used. The document is specifically titled
as being suitable for NGL and LPG liquids. Light hydrocarbon mixtures containing significant
quantities of methane, carbon dioxide and nitrogen which have density ranges which overlap
those contained in these tables can be encountered. However, the two-fluid correlation which is
the basis of these tables was not calibrated for such mixtures.

The actual Standard represented by this report consists of the explicit implementation
procedures. Sample tables and other examples created from a computerized version of these
implementation procedures are presented within. However, these are for examples only and do
not represent the Standard.

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.

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,
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 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Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five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 and updated quarterly by API,
1220 L Street, N.W., Washington, D.C. 20005.

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

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but
has not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or
circulated or quoted, in whole or in part, outside of APl committee activities except with the approval of the
Chairman of the committee having jurisdiction. Copyright API/ASTM/GPA. All rights reserved



API 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 APl 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 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. This publication is an updated
version of TP-2527. Previous editions of this publication were numbered TP-25. Upon
acceptance by API/GPA/ASTM, this document is no longer a technical publication but should be
considered a standard. Hence the designation change to GPA 8217. Users of this standard
should take efforts to ensure they are using the most current version of this publication. 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.

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but
has not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or
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Summary of Changes from Chapter 11.2.4, 1% edition to Chapter 11.2.4, 2" edition.

This 2" edition revision addressed several editorial errors and issues that needed
clarification. There are no changes in the 2" edition which would change the
implementation guidelines.
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Nomenclature

parameter in saturation density equation at observed temperature l - ‘[Fott;matted: Font: Times New Roman, Italic,
Subscript

AB,C parameters in Section 5.1.2 quadratic equation

Cn temperature correction factor

h; scaling factor

ki, ko, ks, ks parameters in saturation density equation

Ts base temperature (60°F, 15°C, or 20°C)

Tk base temperature (288.15 K, or 293.15 K)

Te fluid critical temperature (K)

Te ret reference fluid critical temperature (K)

Tk observed measurement temperature (°F or °C)

Trx reduced observed temperature

Tx observed temperature (K)

Veo/V1x ratio of volume at 60°F to volume at temperature Ty. Is the basic definition of Cy_

X interpolating factor

Z; critical compressibility factor

o, B, ¢ parameters in Section 5.1.2 quadratic equation

1) interpolation variable

T parameter in saturation density equation

Ix parameter 1n saturation aensity equation at ODservea temperature.

Yx relative density at observed temperature

Yx.high relative density at the observed temperature corresponding to the upper boundary
for the 60°F relative density

Yx,low relative density at the observed temperature corresponding to the lower boundary
for the 60°F relative density

Yx,mid relative density at the observed temperature corresponding to the intermediate 60°
relative density used in Section 5.1.2 iteration procedure

Yxrial trial relative density at the observed temperature used in Section 5.1.2 iteration
procedure

Y78 relative density at the base temperature, Tg

Y60 relative density at a base temperature of 60°F

YTx relative density at the observed temperature, Ty

Y60,high upper bound for the observed fluid’s 60°F relative density

Y60,low lower bound for the observed fluid’s 60°F relative density

Y60,mid intermediate 60°F relative density value used in Section 5.1.2 iteration procedure

Y60,trial trial 60°F relative density value used in Section 5.1.2 iteration procedure

Pc critical molar density (gram-mole/L)

o) density at a base temperature of 60°F (kg/m°)

pis density at a base temperature of 15°C (kg/m°)

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but
has not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or
circulated or quoted, in whole or in part, outside of APl committee activities except with the approval of the
Chairman of the committee having jurisdiction. Copyright API/ASTM/GPA. All rights reserved

vii



P20 density at a base temperature of 20°C (kg/m°)

ps saturation molar density (gram-mole/L)

pt saturation molar density at 60°F (gram-mole/L)

p saturation molar density at observed temperature (gram-mole/L)
| pueo density of water at 60°F (kg/m®)
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Temperature Correction for the Volume of NGL and LPG
Tables 23E, 24E, 53E, 54E, 59E, and 60E

0 Implementation Guidelines

This Revised Standard/Fechnical-Publication is effective upon the date of publication and
supersedes the ASTM-IP 1952 Petroleum Measurement Tables, GPA 2142, GPA TP-16, Tables
33 and 34 of API MPMS Chapter 11.1-1980 Volumes XI/XI1 (Adjuncts to ASTM D1250-80 and
IP 200/80),-APHMPMS-Chapter11-2.2/11.2.2M; and API/ASTM/GPA 8217/8117. However,
due to the nature of the changes in this Revised Standard/Fechrical-RPublication and the fact that
it is or may be incorporated by reference in various regulations, it is recognized that guidance
concerning an implementation period may be needed in order to avoid disruptions within the
mdustry and ensure proper appllcatlon As&resuikr&r&reeemmeaded%ha%thr&#%ewseé

M@#EARS@#eHh&prheaaerrdate—An appllcatlon for this purpose is deflned as the pomt

where the calculation is applied.

Once the Revised Standard/Fechnical-Publication is implemented in a particular application, the
Previous Standard/ Fechnical-Publication-will no longer be used in that application.

p { Formatted: Strikethrough

However, the use of API standards ard-ASTM-and-GPA-technical-publications remains 1

voluntary, and the decision on when to utilizeuse a standard/technical publication is an issue that
is subject to the negotiations hetween the parties involved in the transaction.

1 Introduction

For custody transfer purposes, natural gas liquid (NGL) and liquefied petroleum gas (LPG)
volumes are generally stated at a fixed base temperature and saturation pressure. As most volume
transfers occur at temperatures and pressures other than standard conditions, these volumes are
adjusted to standard conditions through the use of correction factors. Separate factors for
temperature (Cr.) and pressure (Cp.) are used to make these corrections. This document presents
a new method to calculate temperature correction factors. Pressure correction factors are not
within the scope of this document, but can be calculated using American Petroleum Institute
Manual of Petroleum Measurement Standards (MPMS) Chapter 11.1-2004™ (which superseded
Chapter 11.2.1-1984"” and 11.2.1M-1984%), Chapter 11.2.2-1986/GPA 8286-86!“! or Chapter
11.2.2M-1986/GPA 8286-86"!, depending on product type.

Previously, most NGL and LPG temperature correction factors have been obtained from a
variety of sources:

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but
has not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or
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2 TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E

ASTM-IP “Petroleum Measurement Tables”®, published in 1952. This publication is
limited to a 60°F relative density range of 0.500 and higher.

GPA Standard 2142, “Standard Factors for Volume Correction and Specific Gravity
Conversion of Liquefied Petroleum Gases”!"), published in 1957, also contains the
same correction factors as the 1982 ASTM-IP document.

GPA TP-16 “Composite Pressure and Temperature Volume Correction Factor Tables
for Liquefied Petroleum Gas (LPG) and Natural Gasoline™®, published in 1988. It is
limited to the following products: HD-5 Propane with a relative densities of 0.501,

0.505, and 0.510; iso-butane at a relative density of 0.565; normal butane at a relative
density of 0.585; and natural gasoline (12-14 psia RVP) at a relative density of 0.664.

API MPMS Chapter 11.1-1980/ASTM D1250-80 Volume XlI, Table 33 “Specific
Gravity Reduction to 60°F For Liquefied Petroleum Gases and Natural Gasoline”.

API MPMS Chapter 11.1-1980/ASTM D1250-80 Volume XII, Table 34 “Reduction
of Volume to 60°F Against Specific Gravity 60/60°F For Liquefied Petroleum
Gases™’],

e API/ASTM/GPA 8117 “Temperature Correction for the Volume of Light

Hydrocarbons™ .

e API/ASTM/GPA 8217 “Temperature Correction for the Volume of NGL and
LpG 4

With the publication of this document, the above API, ASTM and GPA documents should no
longer be used for NGL and LPG temperature correction factors. Text for GPA 82175 as
approved is included without technical change in this present document. Some edits have been
made to align flow charts with examples shown so that they may be consistent.

2 Scope

The actual Standard represented by this report consists of the explicit implementation
procedures. Sample tables, flow charts, and specific examples created from a computerized
version of these implementation procedures are presented within. The examples are to provide
guides and check points to those who wish to implement a computerized procedure to represent
the Standard, however these are not a part of the actual Standard.

This Standard covers a 60°F relative density range of 0.3500 to 0.6880 which nominally equates
to a density at 15°C of 351.7 to 687.8 kg/m>and a density at 20°C of 331.7 to 683.6 kg/m°. The
temperature range of this Standard is —50.8 to 199.4°F (-46 to 93°C). At all conditions, the

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but
has not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or
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TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E 3

pressure is assumed to be at saturation conditions (also known as bubble point or saturation
vapor pressure).

Note that these are nominal ranges which are further refined within the standard by correlation
limits to be the ranges bounded by the points in the following table:

«-- ‘[Formatted: Centered
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4 TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E

Table 1: MPMS 11.2.4 Correlation Limits

. { Formatted: Font: Bold

P { Formatted: Font: Bold

-
-

Relative Lower Upper Lower Upper Lower Upper
Density Temperatur | Temperatur | Temperatur | Temperatur | Temperatur | Temperatur
(60°F/60°F) | e Limit (°F) | e Limit (°F) | e Limit (°C) | e Limit (°C) | e Limit (K) | e Limit (K)
0.35000 -50.8 87.4 -46.0 30.8 227.15 303.93
0.35599 -50.8 89.9 -46.0 32.2 227.15 305.32
0.42928 -50.8 140.9 -46.0 60.5 227.15 333.65
0.47038 -50.8 174.8 -46.0 79.3 227.15 352.48
0.49935 -50.8 199.4 -46.0 93.0 227.15 366.15
0.68800 -50.8 199.4 -46.0 93.0 227.15 366.15

As shown in the following figure:

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but
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MPMS 11.2 4 Boundaries
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Figure 1: MPMS 11.2.4 Boundaries

Input range — the box defined in the scope of the standard as a (60 °F/60 °F) relative density of
0.35 t0 0.688 and -46 to 93 °C.

Correlation range — the polygon defined by line segments connecting the relative densities and
critical temperatures of the reference fluids in Table 1 of the standard for the upper boundary, -
46 °C for the lower temperature boundary, the relative density of EE (68/32) for the lower
relative density boundary and the relative density of n-heptane for the upper relative density
boundary. See Figure 1 in this document for an illustration.

The calculation method was developed from GPA RR-148 “Volume Correction Factors for

Natural Gas Liquids — Phase 11" and API/ASTM/GPA Technical Publication, TP-25,

September, 1998%. The implementation procedures for Tables 23 and 24 are entirely consistent
with those presented in API/ASTM/GPA Technical Publication, TP-275. Supporting data can be |
found in GPA RR-147 “Density Measurements on Natural Gas Liquids”*?. GPA RR-133
“Volume Correction Factors for Natural Gas Liquids — Phase I"**® should no longer be used, as
GPA RR-148 completely replaced it.

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but
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6 TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E

The implementation procedures describe how to:

1) calculate the Cr,_ given an appropriate density factor at the basis temperature and an observed
temperature, and

2) calculate the appropriate density factor at basis temperature given a relative density at an
observed temperature.

The implementation procedures are presented in pairs by base temperature. First the procedures
for Tables 23 and 24 at a 60°F base temperature are given. The procedure for Table 23 makes
use of the procedure described in Table 24 thus Table 24 is presented first. These are followed
by procedures for Tables 54 and 53 at a base temperature of 15°C which themselves make use of
procedures in described in Tables 23 and 24; these in turn are followed by the procedures for
Tables 60 and 59 at a base temperature of 20°C which also make use of procedures in described
in Tables 23 and 24.

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but
has not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or
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TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E 7

3 Significant Digits

It is intended that all future temperature correction factors be utiized-used with five decimal
digits (e.g., 0.xxxxx or 1.xxxxx). As a result, this document contains Cr._values with only five
decimal digits. This is a departure from both the 1952 “ASTM-IP Petroleum Measurement
Tables” and GPA TP-16, which give either 3 or 4 decimal digits.

4 Comparison to the Previous Standards

As the 1952 ASTM-IP standard is limited to a low-end relative density of 0.50, a comparison can
only be made at higher relative densities. The following figures show how the standards
compare. The calculations are performed at 10°F and 5°C increments. It can be noted that the
deviation plots for the 0.50 to 0.59 relative densities (500 to 590 kg/m® densities) are “ragged” in
appearance, while the deviation plots for the higher relative densities are “smooth.” This can
mostly be attributed to the 1952 ASTM-IP Standard's rounding method: Cr._ values under
relative density 0.60 contain 3 decimal digits while Cr_ values greater than 0.600 contain 4
decimal digits.

Note: Negative deviations indicate that the new table Cr_ is lower than the old (1952) ASTM
table Cr.. Positive deviations indicate that the new table Cr is higher than the old (1952) ASTM
table CrL.

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but
has not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or
circulated or quoted, in whole or in part, outside of API committee activities except with the approval of the
Chairman of the committee having jurisdiction. Copyright API/ASTM/GPA. All rights reserved



TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E

Chart 1: C ;. Deviations of New Table 24 Values
Compared to Old Table 24 Values
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Chart 2: C 1, Deviations of New Table 24 Values
Compared to Old Table 24 Values
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TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E 9

Chart 3: C+, Deviations of New Table 24 Values
Compared to Old Table 24 Values
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Chart 7: C_ Deviations of New Table 54 Values Compared
to Old Table 54 Values
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5 Implementation Procedures

The methods to calculate Cr from Tables 24E, 54E, and 60E and relative density at the base
temperature from Tables 23E, 53E and 59E follow. These methods are called implementation
procedures, which are similar to the methods described and found in American Petroleum
Institute MPMS Chapter 11.1.—Fhe-rew-APH1-1-2004-uses-the Newton-Herati

. | licable for thi _

All calculations are to be performed using double precision (i.e., long floating point, eight byte,
or 64-bit) arithmetic. This should allow the computer program to recognize the difference
between 1.0 and 1.0+ ¢ for absolute values of & on the order of 10™'°. Fhis-also-means-that

onnrserateb e docime diciis e tsed o alletlen o Do s

Examples are presented for each of the procedures described, they cover the range of the tables.
Even though double precision was used for these example calculations only twelve decimal
digits are printed here. If one uses these examples to test their own computer implementation of
these procedures, it is suggested that at least eight of the significant digits be matched. The
exceptions to this are for the variables a., B, A, B, and C of Table 23 (Section 5.1.2). These may
show greater deviation, but the resulting yeo,triai and yx trial Values should match within eight
significant digits.

5.1 CTL (Table 24) and Relative Density (Table 23) for NGL and LPG using a 60°F
Base Temperature

5.1.1 Implementation Procedure for Table 24E (60°F Basis)

This section presents the implementation procedure T24 for the computation of Temperature
Correction Factor, Cr.. The Cr_is used to calculate volumes of fluid at the base temperature
from volumes at some known measurement temperature. The fluids are characterized by the
specification of relative density at the base temperature, 60°F.

5.1.1.1 Inputs and Outputs
Inputs: Relative density at 60°F, yeo
Observed temperature, T (°F)
Output: Temperature Correction Factor, Cr_ (from Te to Tg)
5.1.1.2 Outline of Calculations

The calculations are performed using an extended two-fluid corresponding states equation. By
comparing densities at 60°F, two reference fluids are selected so that one is slightly more dense
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and one is slightly less dense than the observed fluid. The densities of these reference fluids are
then scaled to the observed reduced temperature (reduced by the critical temperature of the fluid
of interest). The Temperature Correction Factor is then computed from the reference fluid
densities. See Figure 1 for a general flow chart of the calculation procedure.

5.1.1.3 T24 Implementation Procedure

T24/Step Number Operation/Procedure at that step

T24/1: Round the relative density ygo to the nearest 0.0001 and round the observed temperature
Tr to the nearest 0.1°F.

Temperature rounding examples: —0.05 rounds to —0.1; —0.049 rounds to 0.0, —0.051
rounds to —0.1. Density rounding examples follow: 0.35555 rounds to 0.3556, 0.355549
rounds to 0.3555, 0.40289 rounds to 0.4029.

T24/2: Convert the rounded observed temperature to units of Kelvin, Ty:

T +459.67
T

T24/3: The resultant temperature Ty and relative density yso must fall within the following
beundariesranges:

Temperature between 227.15 and 366.15 K, inclusive (equivalent to —46 to 93°C,
or -50.8 to 199.4°F)
Relative density between 0.3500 and 0.6880, inclusive

If these values do not fall in these ranges, then the standard does not apply. Flag this
result (possibly by returning a -1 for Cr.) and exit this procedure.

T24/4: Determine the two adjacent reference fluids to be used for the calculations. The
rounded 60°F relative density yso will fit between two reference fluids’ 60°F relative
densities as listed in Fable-2Table 2. Choose the lowest density reference fluid that has |
a density value greater than or equal to yeo and refer to this fluid using the subscript “2.”
Also use the next lowest density reference fluid and refer to this fluid using the
subscript “1.”

T24/5: Using Fable-1Table 2, 60°F relative densities, compute the interpolation variable, &:

5= Yoo — Y601
¥60,2 ~ V601
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T24/6:

T24/7:

T24/8:

T24/9:

From Fable-1Table 2 critical temperatures, calculate the fluid critical temperature, Te:

Te=Te1+6(Teo—Te)
Compute the fluid’s reduced observed temperature, T x:

T

T, ==X
r,Xx Tc

If the reduced temperature T, is greater than 1.0, then the fluid is at supercritical

conditions and cannot exist as a liquid. Flag this result (possibly by returning a -1 for

Cr.) and exit this procedure.

Compute the reduced temperature at 60°F, Tr,eo:

519,67
T

From Fable-1Table 2 critical compressibility factors, Z., and critical densities, pc,
calculate the scaling factor, hy:

Zc,l [Py

h, =
ZgpXPey

T24/10: Calculate the saturation density for both reference fluids at 60°F using the 60° reduced

temperature, T, 0. For each fluid, the equations to calculate the saturation density at any
reduced temperature T, are:

t=1-T,

o _ pC[H x5 <2 )]

1+ (k2 x 108

where the ki, Ko, ks, and k, parameters are different for each reference fluid and are
listed in Fable-LTable 2. Refer to the calculated density for the first reference fluid as

sat
Peo,1

and for the second reference fluid as pg, .

T24/11: Calculate the interpolating factor X:
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T24/12:

T24/13:

T24/14:

sat

X = Ps01

) i
1+ [hxst -1
2 X P60,2

Obtain the saturation density for both reference fluids at reduced observed temperature
Trx using the procedure in Step T24/10. Refer to the calculated density for the first

sat

reference fluid as p;% and that for the second reference fluid ast p;7.

Calculate the Temperature Correction Factor at the observed temperature, Cr:

sat

px,l
sat
X|1+8{ P g
h, Xpiéz

Round the Temperature Correction Factor Cr_to the nearest 0.00001. Exit this
procedure.

Cr =
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TabledTable 2: Reference Fluid Parameters

No. Fluid Name Yeo T, Z: Pe K1 Ko ks Ka
1 EE (68/32)® | 0.325022 298.11 0.27998 | 6.250 | 2.54616855327 | —0.058244177754 | 0.803398090807 | —0.745720314137
2 Ethane 0.355994 305.33 0.28220 | 6.870 | 1.89113042610 | —0.370305782347 | —0.544867288720 | 0.337876634952
3 EP (65/35)® | 0.429277 333.67 0.28060 | 5.615 | 2.20970078464 | —0.294253708172 | —0.405754420098 | 0.319443433421
4 EP (35/65)® | 0.470381 352.46 0.27930 | 5.110 | 2.25341981320 | —0.266542138024 | —0.372756711655 | 0.384734185665
5 Propane 0.507025 369.78 0.27626 | 5.000 | 1.96568366933 | —0.327662435541 | -0.417979702538 | 0.303271602831
6 i-Butane 0.562827 407.85 0.28326 | 3.860 | 2.04748034410 | —0.289734363425 | —0.330345036434 | 0.291757103132
7 n-Butane 0.584127 425.16 0.27536 | 3.920 | 2.03734743118 | —0.299059145695 | —0.418883095671 | 0.380367738748
8 i-Pentane 0.624285 460.44 0.27026 | 3.247 | 2.06541640707 | —0.238366208840 | —0.161440492247 | 0.258681568613
9 n-Pentane 0.631054 469.65 0.27235 | 3.200 | 2.11263474494 | —0.261269413560 | —0.291923445075 | 0.308344290017
10 i-Hexane 0.657167 498.05 0.26706 | 2.727 | 2.02382197871 | —0.423550090067 | —1.152810982570 | 0.950139001678
11 n-Hexane 0.664064 507.35 0.26762 | 2.704 | 2.17134547773 | —0.232997313405 | —0.267019794036 | 0.378629524102
12 n-Heptane 0.688039 540.15 0.26312 | 2.315 | 2.19773533433 | —0.275056764147 | —0.447144095029 | 0.493770995799
Table Notes:

veo IS the fluid relative density at 60°F and saturation pressure

T, is the fluid critical temperature in Kelvin

Z is the fluid critical compressibility factor

pc is the fluid critical density in gram-moles per liter

ki, ka, ks, and k, are saturation density fitting parameters

(1) EE (68/32) denotes a 68 mole % ethane + 32 % ethylene mixture
(2) EP (65/35) denotes a 65 mole % ethane + 35 % propane mixture
(3) EP (35/65) denotes a 35 mole % ethane + 65 % propane mixture
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Enter relative density @ 60°F, yso
and temperature in °F, T¢

Figure 1. Flow Chart of
Implementation Procedure

for Table 24

Set Table Limits
Yeo,min = 0.3500, 7Ygo,max = 0.6880
Tymin = 227.15 K, Tymax = 366.15 K

v

Round yg to +0.0001
and Teto £ 0.1

v

Calculate absolute temperature Ty in K

Error Flag; Cr. = -1
&

Are Ty & Yoo
in range?

Yes

Determine Reference Fluids J1, J2
Y6031 < Y60 < V60,32

v

Compute Interpolation Variable , &

v

Compute T, Trx, Treo

Error Flag; Cr. = -1

No
v

Calculate the Scaling Factor, h,

v

Compute reference fluid saturated
densities at Tr60

v

Compute interpolating factor, X

v

Compute reference fluid saturated
densities at T4

v

Calculate Cy

v

Round Cr_ to + 0.00001
RETURN Cr_
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5114 Examples for Section 5.1.1 (Table 24E)

(See Fable-1Table 2 for properties of the Reference Fluids)

Example 24/1 - UtilizeUse EE (68/32) and Ethane

Input Data
Relative density @ 60°F (y60) «ccczz--- Relative density & 60°F RD60 .. ——0.350
Observed temperature, °F (FHlfsH5)—F—~-——-48.0200 !
Computed Data — last digit is rounded
T24/1
Input Data — rounded
¥60RB605—F_rounded to 0.0001. ——====== —-0.3501
L/—‘T—f,—oFT rounded to 0.1 ... ﬁ_—48.0
T24/2 i
L, Kelvin... ——————= _—228.705555555556 f
T24/3 v
Input data within range
T24/4
Reference Fluid 1—..... ~—~—~—————————- __ _EE (68/32)
Reference Fluid 2—..... === ___ Ethane
T24/5 ,
Delta_(8)—. ——=== - 0.809699083043 I
|
T24/6 i
Critical temperature (7-+€)— . =====evv— 303.956027379569 )
T24/7 “
<
Reduced observed temp. Qlrd—.... —=—=—=———— 0.752429742971 _ _______________ ;ﬂ”
T24/8 «/

ie-. =—=.— 0.949826716859 .

Reduced temp. at 60°F (7,50)—

T24/9 v
Scaling factor (/p)— ... ==srrreeseees—— 0.902595741301 ,
T24/10 .
Tau for fluid at 60°F_(x)— . —eeeeeee—— 0.050173283141
sat den fluid 1 at 60°F (p&,)—weeeeer— 11.892882208216 .
Sat den fluid 2 at 60°F (p&, Yeweeeee—_11.673968376914 .
T24/11 .
Interpolating factor (O—... = - 10.77057203929%6
T24/12 .

Tau for fluid at obs. temp._(z«

Iy
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Sat den fluid 1 at obs. temp. (pxsf"lt —_ 16.490243357324
Sat den fluid 2 at obs. temp. (p;5) ~——_16.012272020935
T24/13
AT T,_, —_— = T T T TTITTTTIITTTTIZImTrTTZITTCT_ = — J‘: 3?{1]741'58,5,1,1 ,,,,,,,,,,,,,,,,,
T24/14
ICr (rounded)———————++++ 1.37417
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Example 24/2 — UtilizeUse Ethane and EP (65/35)
Input Data
Relative density @ 60°F (v60) = cccuu-o-. Relative—density—E—602FRB66————0.399

Observed temperature, °F (70
Computed Data — last digit is rounded
T24/1
Input Data — rounded
veo_ rounded to 0.0001
Tr rounded to 0.1
T24/2
Tx. Kelvin
269.261111111111

T24/3

Input data within range
T24/4

Reference Fluid 1

Reference Fluid 2
T24/5

EP (65/35)

Delta (8) «cvvem e iiaaan . Pelta——————————=
0.600493975410

T24/6
Critical temperature (7¢) - -woocuueo--. critical—temperature—Ffe——————<

322.347999263131

T24/7
Reduced observed temp. (7,.)
0.835311873276

T24/8
Reduced temp. at 60°F (7r.60)
0.895633154899

T24/9
Scaling factor (/)
1.230484986694

T24/10

Tau for fluid at 60°F (1)
0.104366845101

Sat den fluid 1 at 60°F (pg')
13.268022876946

Sat _den fluid 2 at 60°F (pg',)
11.625034524899

T24/11
Interpolating factor (X)
13.871545440974

T24/12
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Tau for fluid at obs. temp. (1) -.... i - -

0.164688126724

Sat den fluid 1 at obs. temp. (pji‘) . Sat den fluid 1 at obs. temp. -+
14 .572475327916

Sat den fluid 2 at obs. temp. (p;;) . Sat-den—Fluid2-at-obs—temp—— .
12.816926793350 N
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Example 24/3 — UtilizeUse EP (65/35) and EP (35/65)

Input Data
Relative density @ 60°F (v60) = cccuu-o-. Relative—density—E602FRB66———0.451]
Observed temperature, °F (7p) - - ...... Observedtemperature TF, °F —---——87.42(
Computed Data — last digit is rounded
T24/1

Input Data — rounded

veo_ rounded to 0.0001

Tr rounded to 0.1
T24/2

Tx. Kelvin

303.927777777778

T24/3
Input data within range
T24/4
Reference Fluid 1
Reference Fluid 2
T24/5
Delta (¥)
0.540652977812

T24/6
Critical temperature (7.)
343.828869453095

T24/7
Reduced observed temp. (7,..)
0.883950723106

T24/8
Reduced temp. at 60°F (7r.60)
0.839678052674

T24/9
Scaling factor (/»)
1.103940309258

T24/10

Tau for fluid at 60°F (1)
0.160321947326

Sat den fluid 1 at 60°F (pg')
12.739470807395

Sat _den fluid 2 at 60°F (pg',)
11.668538966703

T24/11
Interpolating factor (X)
12.815798776833

T24/12

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but
has not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or
circulated or quoted, in whole or in part, outside of API committee activities except with the approval of the
Chairman of the committee having jurisdiction. Copyright API/ASTM/GPA. All rights reserved

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned + Not at 3.25" +
3.75"

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned + Not at 3.25" +
3.75"

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned + Not at 3.25" +
3.75"

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned + Not at 3.25" +
3.75"

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned + Not at 3.25" +
3.75"

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned

Formatted: Tab stops: 3.2", Right,Leader: ...
'l '+ 3.7", Decimal aligned + Not at 3.25" +

3.75"

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned + Not at 3.25" +
3.75"

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned + Not at 3.25" +
3.75"

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned + Not at 3.25" +
3.75"

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned + Not at 3.25" +
3.75"

)

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned




24 TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E

Tau for fluid at obs. temp. (1) -.... i - —
0.116049276894

Sat den fluid 1 at obs. temp. (pji‘) . Sat den fluid 1 at obs. temp. -+
11.880371290411

Sat den fluid 2 at obs. temp. (p;;) . Sat-den—Fluid2-at-obs—temp—r
10.885682581443
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Example 24/4 — UtilizeUse EP (35/65) and Propane

Input Data
Relative density @ 60°F (yes0)
Observed temperature, °F (70
Computed Data — last digit is rounded
T24/1
Input Data — rounded
veo_ rounded to 0.0001
Tr rounded to 0.1
T24/2
Tx., Kelvin
358.150000000000

T24/3
Input data within range
T24/4
Reference Fluid 1
Reference Fluid 2
T24/5
Delta (¥)
0.546310446458

T24/6
Critical temperature (7.)
361.922096932649

T24/7
Reduced observed temp. (7,..)
0.989577599808

T24/8
Reduced temp. at 60°F (7r.60)
0.797700825682

T24/9
Scaling factor (/»)
1.033246217331

T24/10

Tau for fluid at 60°F (1)
0.202299174318

Sat den fluid 1 at 60°F (pg')
12.309519597134

Sat _den fluid 2 at 60°F (pg',)
11.272394278161

T24/11
Interpolating factor (X)
11.938610116810

T24/12
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Tau for fluid at obs. temp. (tx)

0.010422400192

Sat den fluid 1 at obs. temp. (pji‘) . Sat den fluid 1 at obs. temp. -+
7.473276954765

Sat den fluid 2 at obs. temp. (p;;) . Sat-den—Fluid2-at-obs—temp——
7.023541210265
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EH—rounded——Crn (rounded)
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Example 24/5 — UtilizeUse Propane and i-Butane
Input Data
Relative density @ 60°F (v60) = cccuu-o-. Relative—density—E602FRBE6G————0.54(

Observed temperature, °F (70
Computed Data — last digit is rounded
T24/1
Input Data — rounded
veo_ rounded to 0.0001
Tr rounded to 0.1
T24/2
Tx, Kelvin
341.483333333333

T24/3
Input data within range
T24/4
Reference Fluid 1
Reference Fluid 2
T24/5
Delta (¥)
0.590928640551

T24/6
Critical temperature (7.)
392.276653345758

T24/7
Reduced observed temp. (7,.)
0.870516586753

T24/8
Reduced temp. at 60°F (7r.60)
0.735974351502

T24/9
Scaling factor (/»)
1.263326064155

T24/10

Tau for fluid at 60°F (1)
0.264025648498

Sat den fluid 1 at 60°F (pg')
12.016437691588

Sat _den fluid 2 at 60°F (pg',)
9.429772887863

T24/11
Interpolating factor (X)
11.955024717591

T24/12
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Tau for fluid at obs. temp. (1) -.... i - —
0.129483413247
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Example 24/6 — UtilizeUse i-Butane and n-Butane
Input Data
Relative density @ 60°F (v60) = cccuu-o-. Relative—density—E602FRB66——0.569

Observed temperature, °F (70
Computed Data — last digit is rounded
T24/1
Input Data — rounded
veo_ rounded to 0.0001
Tr rounded to 0.1
T24/2
Tx, Kelvin
257.038888888889

T24/3
Input data within range
T24/4
Reference Fluid 1
Reference Fluid 2
T24/5
Delta (¥)
0.336760563380

T24/6
Critical temperature (7.)
413.679325352113

T24/7
Reduced observed temp. (7,.)
0.621348163025

T24/8
Reduced temp. at 60°F (7r.60)
0.697896988954

T24/9
Scaling factor (/»)
1.012944464538

T24/10

Tau for fluid at 60°F (1)
0.302103011046

Sat den fluid 1 at 60°F (pg')
9.757836502218

Sat _den fluid 2 at 60°F (pg',)
9.883346486657

T24/11
Interpolating factor (X)
9.841741258063

T24/12
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Tau for fluid at obs. temp. (1) -.... i - —
0.378651836975

Sat den fluid 1 at obs. temp. (pji‘) . Sat den fluid 1 at obs. temp. -+
10.367065629858

Sat den fluid 2 at obs. temp. (p;;) . Sat-den—Fluid2-at-obs—temp——
10.496815949474
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Example 24/7 — UtilizeUse n-Butane and i-Pentane

Input Data
Relative density @ 60°F (ys0)
Observed temperature, °F (7x)
Computed Data — last digit is rounded
T24/1
Input Data — rounded
yso_rounded to 0.0001
7r rounded to 0.1
T24/2
Tx, Kelvin
316.483333333333

T24/3
Input data within range
T24/4
Reference Fluid 1
Reference Fluid 2
T24/5
Delta (¥)
0.395263708352

T24/6
Critical temperature (7.)
439.104903630659

T24/7
Reduced observed temp. (7,..)
0.720746524843

T24/8
Reduced temp. at 60°F (7r.60)
0.657486521258

T24/9
Scaling factor (/»)
1.230050265162

T24/10

Tau for fluid at 60°F (1)
0.342513478742

Sat den fluid 1 at 60°F (pg')
10.214309417120

Sat _den fluid 2 at 60°F (pg',)
8.446076234558

T24/11
Interpolating factor (X)
10.282689503192

T24/12
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Tau for fluid at obs. temp. (1) -.... i - —
0.279253475157
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Example 24/8 — UtilizeUse i-Pentane and n-Pentane

Input Data
Relative density @ 60°F (yes0)
Observed temperature, °F (70
Computed Data — last digit is rounded
T24/1
Input Data — rounded
v6oRB69, rounded to 0.0001...
7r rounded to 0.1
T24/2

170.0

Txo Kelvin ...ooooooooo oo nnnneaann.. bos—HkebrHA——————————
349.816666666667
T24/3
Input data within range
T24/4
Reference Fluid 1....._ ... _..._.......
Reference Fluid 2....................
T24/5
Delta (8) - ccwwweeeaaaaeae e e aaaaae. Pelta————————————==
0.105628600975
T24/6
Critical temperature (7¢) - -oocueo--. critical—temperature—Ffe——————<

461.412839414980

T24/7
Reduced observed temp. (7,..)
0.758142463288

T24/8
Reduced temp. at 60°F (7r.60)
0.625699007253

T24/9
Scaling factor (/»)
1.006900839912

T24/10

Tau for fluid at 60°F (1)
0.374300992747

Sat den fluid 1 at 60°F (pg')
8.652500418110

Sat _den fluid 2 at 60°F (pg',)
8.668052899178

T24/11
Interpolating factor (X)
8.660400031891

T24/12
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Tau for fluid at obs. temp. (1) -.... i - —
0.241857536712

“~ = = - Formatted: Tab stops: 3.2", Right,Leader: ...
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Example 24/9 — UtilizeUse n-Pentane and i-Hexane

Input Data
Relative density @ 60°F (v60) = cccuu-o-. Relative—density—E602FRBE6G———0.64(
Observed temperature, °F (7p) - - ...... Observed-temperature TF, °F ---——12.020
Computed Data — last digit is rounded
T24/1

Input Data — rounded

veo_ rounded to 0.0001

Tr rounded to 0.1
T24/2

Tx, Kelvin

248 .705555555556

T24/3
Input data within range
T24/4
Reference Fluid 1
Reference Fluid 2
T24/5
Delta (¥)
0.342587982997

T24/6
Critical temperature (7))
479.379498717114

T24/7
Reduced observed temp. (7,.)
0.518807241906

T24/8
Reduced temp. at 60°F (7r.60)
0.602248440595

T24/9
Scaling factor (/»)
1.196694721271

T24/10

Tau for fluid at 60°F (1)
0.397751559405

Sat den fluid 1 at 60°F (pg')
8.816158414827

Sat _den fluid 2 at 60°F (pg',)
7.499847998980

T24/11
Interpolating factor (X)
8.869948165069

T24/12
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Tau for fluid at obs. temp. (1) -.... i - —
0.481192758094
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Example 24/10 — UtilizeUse i-Hexane and n-Hexane

Input Data
Relative density @ 60°F (ys0)
Observed temperature, °F (7x)
Computed Data — last digit is rounded
T24/1
Input Data — rounded
yso_rounded to 0.0001
7r rounded to 0.1
T24/2
Tx, Kelvin
353.705555555556

T24/3
Input data within range
T24/4
Reference Fluid 1
Reference Fluid 2
T24/5
Delta (¥)
0.410758300710

T24/6
Critical temperature (7.)
501.870052196607

T24/7
Reduced observed temp. (7,..)
0.704775178370

T24/8
Reduced temp. at 60°F (7r.60)
0.575259580228

T24/9
Scaling factor (/»)
1.006395599121

T24/10

Tau for fluid at 60°F (1)
0.424740419772

Sat den fluid 1 at 60°F (pg')
7.641170665754

Sat _den fluid 2 at 60°F (pg',)
7.665708531720

T24/11
Interpolating factor (X)
7.671217510578

T24/12
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Tau for fluid at obs. temp. (1) -.... i - —
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Example 24/11 - UtilizeUse n-Hexane and n-Heptane

Input Data
Relative density @ 60°F (ys0)
Observed temperature, °F (7x)
Computed Data — last digit is rounded
T24/1
Input Data — rounded
yso_rounded to 0.0001
7r rounded to 0.1
T24/2
Tx. Kelvin
355.927777777778

T24/3
Input data within range
T24/4
Reference Fluid 1
Reference Fluid 2
T24/5
Delta (¥)
0.247591240876

T24/6
Critical temperature (7.)
515.470992700730

T24/7
Reduced observed temp. (7,..)
0.690490411328

T24/8
Reduced temp. at 60°F (7r.60)
0.560081090195

T24/9
Scaling factor (/»)
1.188010824747

T24/10

Tau for fluid at 60°F (1)
0.439918909805

Sat den fluid 1 at 60°F (pg')
7.744857153990

Sat _den fluid 2 at 60°F (pg',)
6.743069361289

T24/11
Interpolating factor (X)
7.809053198722

T24/12
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Input Data
Relative density @ 60°F (v60) = cccuu-o-.
Observed temperature, °F (70
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T24/1
Input Data — rounded
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Input Data
Relative density @ 60°F (v60) = cccuu-o-. Relative—density—E602FRB66———0.349
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Example 24/16 - Relative Density @ 60°F (y4)RB80 > Upper Range Limit

Input Data

Relative density @ 60°F (v60) = cccuu-o-. Relative—density—E602FRB66——0.688
Observed temperature, °F (7p) - - ...... Observed-temperature TF,2F -~ 0.000

Computed Data — last digit is rounded
T24/1
Input Data — rounded

veo_rounded to 0.0001................. RB6O—rotmnded160-0664———————0.68

Tr rounded to 0.1
T24/2

Txn Kelvin ..o omeooo e,

255.372222222222

T24/3 -«
veo_ RD6O—is greater—than0-6880;—outside the input range of the standardre—selut

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but
has not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or
circulated or quoted, in whole or in part, outside of API committee activities except with the approval of the
Chairman of the committee having jurisdiction. Copyright API/ASTM/GPA. All rights reserved

= ‘{Formatted: Tab stops: 3.2", Right,Leader: ...

070

81

1

+ 3.7", Decimal aligned

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned + Not at 3.25" +
3.75"

Formatted: Tab stops: 3.2", Right,Leader: ...

+ 3.7", Decimal aligned




46 TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E

Limits \{
Input Data
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Tau for fluid at obs. temp. (1) ..... i - -

0.322065775113
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Example 24/18 - Observed Temperature (T¢) aFf&nd Relative Density @ 60°F (ys)RD60 = Lower Range Limits
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Tau for fluid at obs. temp. (1) ..... i - -
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5.1.2 Implementation Procedure for Table 23E (60°F Basis)

This section presents the implementation procedure T23 for calculating the relative densities of
NGLs and LPGs at a-base-conditionsa base condition of 60°F from known temperatures and
densities.

In the past, a hydrometer correction option was allowed se-as-te-be-able-to correct for the expansion
of the glass comprising a hydrometer stem. The hydrometer correction previously took the
following form:

Observed densities determined by a glass hydrometer require correction for the effect of
temperature on the instrument. Readings from most density meters do not. If the density was
determined with a glass hydrometer, then a correction for the expansion or contraction of the glass
must be made. Call the rounded observed relative density the uncorrected relative density v; .
Calculate the corrected relative density, v, from:

1= [1 - 0.00001278(T¢ = 60) — 0.0000000062(Tr — 60)%] 1
The value of y, was not rounded prior to use.

Density readings must be corrected for the effect of temperature on the instrument prior to entering
the density into the following implementation procedure.

5.1.21 Inputs and Outputs

Inputs: Relative density at observed temperature, yx
Observed temperature, Tr (°F)

Output; Relative density at 60°F, ys0
5.1.2.2 Outline of Calculations

The calculations are performed using an extended two-fluid corresponding states equation. Two
reference fluids are found that are slightly denser and slightly less dense than the observed fluid by
comparing their densities at the observed temperature. Iteration must be performed to determine the
value of the fluid’s relative density at 60°F such that when the Temperature Correction Factor is
applied, the observed relative density is obtained. The “guessed” value for the fluid’s relative
density at 60°F is constrained to lie between the relative densities at 60°F of these two reference
fluids (as upper and lower bounds). As the iterations progress, these upper and lower bounds are
“brought together” based upon intermediate calculations.

See Figure 2 for a general flow chart of the calculation procedure.
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5.1.2.3 T23 Implementation Procedure

T23/Step Number Operation/Procedure at that step

T23/1: Round the relative density vyx to the nearest 0.0001 and round the observed temperature T
to the nearest 0.1°F.

Temperature rounding examples follow: —0.05 rounds to —0.1; —0.049 rounds to 0.0,
—0.051 rounds to —0.1. Density rounding examples follow: 0.35555 rounds to 0.3556,
0.355549 rounds to 0.3555, 0.40289 rounds to 0.4029. |

T23/2: Convert the rounded observed temperature to units of Kelvin, Ty:

 Tp +459.67

T
X 1.8

T23/3: Check the values of temperature and relative density to ensure that they are in the proper
range. The observed temperature Ty and relative density yx must fall within the following
beundariesranges: |

Temperature between 227.15 and 366.15 K, inclusive (equivalent to —46 to 93°C, or
—-50.8 t0 199.4°F)
Relative density between 0.2100 and 0.7400 inclusive.

If these values do not fall in these ranges, then the standard does not apply. Flag this result
(possibly by returning a -1 for ygo) and exit this procedure.

T23/4: Reference fluids must be chosen to perform the density calculations. As written here, this
is done in two separate steps: T23/4 to compute the density for each reference fluid at the
observed temperature and T23/5 to determine which two reference fluids are to be used.
However, Steps 4 and 5 could be combined into a single step (e.g., using a binary search
technique).

The reference fluids’ densities are to be calculated at the observed temperature, Ty. Use the
reference fluids’ parameter values from Fable-LTable 2. First, use each reference fluid’s |
critical temperature, T e, to compute its reduced observed temperature, T, x:

T, =

X
Tc,ref
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If Trx < 1, calculate the saturation density for this reference fluid at this reduced
temperature T, . Use the procedure as described in Section 5.1.1.3 Step T24/10. Refer to
this calculated density for the reference fluid as p}; . Repeat this for 60°F using the
reduced temperature T, go:

519.67
1.8T,

c,ref

Tr,eo =

Refer to this calculated density as p&. . Finally, calculate its relative density at the
observation temperature, y ref, aS:

sat
_ px,ref
Yx,ref = Y60,ref | sat

60, ref

where ygo,ref IS the reference fluid’s relative density at 60°F

If Trx > 1, this reference fluid will not be a liquid at this observed temperature and no
value of vy ref Can be calculated. It is suggested that this type of “no value” case be flagged

by returning a—Zany negative value for yy rer., Such as the additive inverse of ygorer (Oy | _- { Formatted: Font: Italic, Subscript
multiplyinq V60.ref bV -1). - {Formatted: Font: Italic, Subscript

T23/5: Determine the two adjacent reference fluids to be used for the calculations. Choose the

lowest density reference fluid that has a density value greater than y, and refer to this fluid

| using the subscript “2”. AlseAlso, use the next lowest density reference fluid and refer to
this fluid using the subscript “1” (even though this reference fluid may not exist as a liquid
at the observation temperature). If v is below that for “EE 68/32” (the least dense
reference fluid), then set “EE 68/32” as fluid “1” and “ethane” as fluid “2”. If v is above
that for “n-heptane” (the most dense reference fluid), then set “n-hexane” as fluid “1” and
“n-heptane” as fluid “2”.

‘ T23/6: Initialize the boundaries on the iteration for the observed fluid’s 60°F relative density. For
most cases, the observed fluid’s 60°F relative density should be between the two reference
fluids “1” and “2", Y60,1 and Y60,2-

‘ Initialize the upper boundary for the observed fluid’s 60°F relative density, yso hign, as:
Y60,high = V60,2
and the corresponding relative density at the observed temperature, yy igh, as:

Yx,high = ¥x,2
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T23/7:

However, if the relative density vy is greater than the reference fluid “2” relative density at
the observed temperature vy, then no answer exists. If this is the case, then yx g0 should be
flagged (perhaps by being set to —1) and exit this procedure.

Initialize the lower boundary for the observed fluid’s 60°F relative density, vso,jow, aS: ‘
Y60,low = 60,1
and the corresponding relative density at the observed temperature, vy jow, aS:
Vxlow = Yx,1

However, if reference fluid “1” is not a liquid at the observed temperature (i.e., T,x > 1 for
the reference fluid), then set the lower boundary convergence 60°F relative density by the
following equation:

T,-T,
Voojow = | = el (Vso,z *Y60,1)+Yso,1
Tc,Z _Tc,l

Note that this equation was derived from equations in Section 5.1 at a reduced
temperature of 1.0.

If 6010w iS less than 0.3500, then set it equal to 0.3500.

If ye0.10w Nas been reset using the preceding technique then recalculate the corresponding
Yxlow Value. Use the procedure in Section 5.1.1.3 Steps T24/4 through T24/13 to calculate
its Temperature Correction Factor, CTL. Skip Step 24/14 to avoid rounding the output
CTL. The relative density at the observed temperature will be:

YxJow = CTL X V60,low

At this point, upper and lower convergence boundaries have been set. After one more
check, the iterative process to determine a 60°F relative density yso can begin. If the
observed relative density vy is less than the lower limit yx 0w, then no answer exists. If this
is the case, then ygo should be flagged (perhaps by being set to —1) and exit this procedure.

Calculate an intermediate 60°F relative density value, ysomid If @ value for ygo jow €Xists,
then calculate ygomig from:
Yx —Vxlow

S =
Yx,high - Yx,low
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If & is less than 0.001 then set it equal to 0.001; if & is greater than 0.999 then set it equal

t0 0.999. Calculate the intermediate 60°F relative density value:

Ye0,mid = Y60,low + O (Y60,high — Y60,low)
However, if a value for yy 0w does not exist, then calculate ygo,miq from:
_ Ye0,high + Y60,low
Ye0,mid = - 5

Calculate the Temperature Correction Factor, Cy, using this value of yeomig and T,

unrounded, and the procedure from Section 5.1.1.3 Steps T24/5 to T24/13. (Do not round

this Cr._ value.) The relative density, yxmid, at observed temperature, Ty, will be:

Yxmid = CTL X ¥60,mid

T23/8: Check for convergence of the 60°F relative density. The calculations will be considered

converged if either occurs:

o If v« is between vy 0w and yxmig and the difference between yso 10w and yeo,mid i less
than 0.00000001 (1079).
o If vy is between yy nigh and yxmia and the difference between yso nigh and yso,mia IS less
than 0.00000001 (1079).
If convergence has been achieved, set:
Y60 = Y60,mid

and skip to Step T23/12.

T23/9: There are three pairs of relative density values: (yxiow, Y60,low), (Yxmid» Y60,mid) and

(Yxhighs Yeosnigh)- A quadratic equation can be fit through these three points. This quadratic
equation should be a good approximation to the actual relationship between vy and ygo.
Using the value of the observed relative density yx in the quadratic equation should give a
very good estimate to yeo.

Calculate the parameters for the quadratic equation by:
o = (Y60,high — Y60,low)

2 2
B= ¥ xhigh — ¥ xlow
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_ Vx.high ~ ¥xlow
yx,mid 7Yx,low

_ 0‘*¢(Yso,mid *Yeo,low)
2 2
B - ¢ Yx,mid - yx,low

g__ O-AB
Yx,high - Yx,low
C= V60,low ~ BYx,Iow - AYiIow
Using these values of A, B, and C, calculate the associated value yeo trial USING:
Yeotrial = AYi +Byy+C

This value of yeo rial may have to be adjusted if it goes outside of the range of yeo 10w OF
Yeo,nigh- 1T Yeo,trial < Yeo,1ow: then reset the value as:

A (Yeo,mid 7 YGO,IOWXVX "Yx,low)

Yeo,trial = ¥ 60,low
Yx,mid ~ ¥ x,low

If y60,trial > Yeo,nigh then reset the value as:

(Yeo,high ~Y60,mid X‘/x — ¥ x,mid )
Y x,high — ¥ x,mid )

Y6o,trial = Y60,mid T

Finally, calculate the Temperature Correction Factor, Cr., using the value of v tria and
the procedure from Section 5.1.1.3 Steps T24/4 to T24/13. Skip Step 24/14 to avoid
rounding the output Cr.. The relative density at observed temperature, yx ria;, Will be:

Yxtrial = CTL X Yoo trial

T23/10: Check for convergence of the 60°F relative density. The calculations will be considered
converged if the absolute difference between yy ia and yx is less than 0.00000001 (1078). If
converged, set:

Y60 = Y60, trial

and skip to Step T23/12.
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T23/11: The calculation has not yet converged, so the iteration boundaries must be updated.
If yxrial > vx then reset the upper boundaries to:
Yx,high = Vxtrial

Y60,high = Y60,trial
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Also, if yxmig < vx then reset the lower boundaries to:
VxJow = Yx,mid
Y60,low = Y60,mid
Or if yxwrial < vx then reset the lower boundaries to:
VxJow = Yxrial
Y60,low = Y60, trial
Also, if yxmid > vx then reset the upper boundaries to:
Yxhigh = Yx,mid
Y60,high = Y60,mid

Return to Step T23/7 and continue iterations. Do at most 10 iterations. If 10 iterations are
reached, then no solution can be found. Flag this result (possibly by returning a -1 for yso)
and exit this procedure.

Note: At this time, all known cases have been found to require less than 10 iterations.

T23/12: Round the 60°F relative density value yso to the nearest 0.0001. If the value is less than
0.3500 or greater than 0.6880, then the result is outside the scope of this standard. Flag
result (possibly by returning a —1 for ygo). Exit this procedure.
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Figure 2. Continued: Flow Chart of
Implementation Procedure
for Table 23
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5.1.24 Examples for Section 5.1.2 (Table 23E)

(See Fable-1Table 2 for properties of the Reference Fluids)
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Observed temperature, °F (79 ....... ©f Observed—temperature+H°F—--—23.33 -7
Computed Data — last digit is rounded /{Formatted: Font: 7.5 pt
T23/1 e
Input Data — rounded 7 - { Formatted: Font: 7.5 pt
@tf observed rel. densit . —0.6743 Z-

P { Formatted: Font: 7.5 pt

- { Formatted: Font: 7.5 pt

- ‘{ Formatted: Font: 7.5 pt

{Formatted: Font: 7.5 pt

T23/5 ‘[Formatted: Font: 7.5 pt

Reference Fluid 1................... Referen Fhid 3t ——ccrreeeees i-Pentane
Reference Fluid 2................... n-Pentane

‘[Formatted: Font: 7.5 pt

\{Formatted: Font: 7.5 pt

A U U )

Formatted: Tab stops: 2.3", Right,Leader: ...
+ 2.6", Decimal aligned + 3.7", Decimal
aligned + 4.8", Decimal aligned + 5.9",
Decimal aligned + Not at 2.25" + 2.63" + 4"
+ 5"+ 6"

Upper boundary yeqeoso, nigh
Upper boundary yeoer, nigh,

Lower boundary ysqaoso, row_-
Lower boundary ygeoer, i

Formatted: Tab stops: 2.3", Right,Leader: ...
+ 2.6", Decimal aligned + 3.7", Decimal

R - W ) A .
};:eratlon step e L= \\‘\\‘\\\\\ aligned + 4.8", Decimal aligned + 5.9",
§ - ’
Delta (5)Behta— e 0.999000000000 i Decimal aligned
\
W . .
oesoamoao iy {(Formatted: Font: 7.5 pt
-068534241176 : \\\\\{ Formatted: Font: 7.5 pt
—0.674295574123  _ _ _ _ _ _ _ _ _ _ _ _ L - \\\\ !
Continue \ \\ \{ Formatted: Font: Not Italic
iy i -
0.006769000000 \\ \\\\{ Formatted: Font: Not Italic
.007131305470 o - -
001004282842 \\\ \\\{ Formatted: Font: Italic, Subscript
-784857658731 pi 8 {Formatted: Font: Italic, Subscript
\
{Formatted: Font: Italic, Subscript

%@;{"3 - - - %9'76319525;55782 Formatted: Font: Italic, Subscript
@gé;/irdal _________________________ B = —U-0/450 Converged -~ i\ \\\\ Formatted: Font: Italic, Subscript

ggﬁll not needed, convergence already achieved Formatted: Font: Italic, Subscript
160RD6O (ye0. rriar RD6O-Frial—rounded) .  ———..0.6311 \\\\\ \ { Formatted: Font: Italic

\\\ { Formatted: Font: Italic

\‘\{Formatted: Font: Italic

\\{ Formatted: Font: Italic, Subscript

\| Formatted: Font: Italic, Subscript

{
(

Formatted: Font: Italic, Subscript

o A JC U A U U A

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or circulated or
quoted, in whole or in part, outside of APl committee activities except with the approval of the Chairman of the
committee having jurisdiction. Copyright API/ASTM/GPA. All rights reserved



TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E

61
Example 23/2 - Steps-9-&+1-Adjust yeo aosotriar, Reset High and +Low/High Boundaries Y
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Example 23/6 —-F23/6.Relative Density at Observed Temperature (y,) RDt-> Upper Boundary

Input Data
Relative density @ obs. temp.

(1x) .. Relative density @ obs—temp——-——0.72858
Observed temperature, °F (75 ....... Ob! e perature 7F, °F ... -2
Computed Data — last digit is rounded
T23/1
Input Data — rounded
Yxa observed rel. density ........... RDEF,—observedrel-—density ——-—-—0.7286
Tf, LS e — ’)7_5
Tx, Kebvin .o 240.094444444444
T23/3
RBEF—andFFare—withinranges—coentinuey and 7- are within range, continue
T23/4

vx_For Fluid 1

______________________ RDtf ForFluid—1

0.706219967989
yx for Fluid 2

P
(o)
#*
B
-

0.728360741594
T23/5

Reference Fluid 1
Reference Fluid 2
Tr.x for Fluid 1

n-Hexane
n-Heptane
0.473232373006

Tr.x for Fluid 2

0.444495870489
Tr.e0 for Fluid 1

0.569046132957
Tr.eo_for Fluid 2

0.534491447849
T23/6

yx_observed is outside the boundary of the standard
yx_observed is outside the correlation range of the standard
P < g
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Example 23/7 - Test Binary Search Routine aAt Low End

Input Data
Relative density @ obs. temp. (yx) .. Relativedensity@obs—temp——-—-0.45572
Observed temperature, °F (75 -...... Observed temp tureFF—2F———-—24.67
Computed Data — last digit is rounded
T23/1
Input Data — rounded
vx. Observed rel. density ........... RBEF;,—observed—rel-—density——--—-0.4557
E. D T*F’ L e — 24 .
T23/2
T, Kelvin..o..oooooeooenenaaaaaa.. T, Kebvin oo 241.650000000000
T23/3
RBtF—andTFFare—withinranges—continuey and 7- are within range, continue
T23/4

vx for Fluid 1

0.455790716298

yfor Fluid 2 .. ... ... ... ... ROtf for Fhuid 2 0.462651655172
T23/5
Reference Fluid 1 Referen EE (68/32)

Reference Fluid 2
Tr.x for Fluid 1

Ethane
0.810606822985

Tr.x for Fluid 2 0.791438771166

Tr.e0_for Fluid 1 0.968453106422

Tr.eo_for Fluid 2 0.945552535144

T23/6
Upper_boundary ye0.nigh - = -« cceceeaans Upper boundary RD60,high —--.oot 0.355994000000
Upper _boundary yx,higheeeceeceeceaeo... Upper—boundary—RbEFhigh————---0.462651655172
Lower boundary Yeo sow- - - e cweweean.. Lower—beundary—RB665tow—————=——0.350000000000
Lower boundary Yx.sow - - eeecwewuaaan. Lower boundary RDtF,low ........ 0.459877928850

yx observed is outside the boundary of the standard
yx observed is outside the correlation range of the standard
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Example 23/8 - Relative Density at Observed Temperature (-F23/6-y,) RDtfnear y, ,wRBIewTf, T23/11 Reset Lower/Unnear

Boundaries

Input Data
Relative density @ obs. temp. (yx) .. Relative-density @ obs—temp——— 0.25776
Observed temperature, °F (75 ....... Observed—temperature T, —2F-----179.28

Computed Data — last digit is rounded
T23/1

Input Data — rounded
x, Observed rel. density
Try OF e e

T23/3
RBEF—and-TFf-are-within—range;—continuey, and 7- are within range, continue
T23/4
yFfor Fluid 1 ........... .. ......... REEF—For FhHdt = 0.470381000000

yx for Fluid 2 0.367118287562

T23/5
Reference Fluid
Reference Fluid 2
Trx for Fluid 1.....................

______________ EP (35/65)
|

P

ropane
1.007159204827

™ 10 10

Trx for Fluid 2. .......... ... ... .... FrcForFhuid 2 ————————= 0.959985216435

0.819115801951

0.780749514726
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~_~ 7| Formatted
Input Data \[Formatted
Relative density @ obs. temp. (yx) .. Relativedensity @ obs—temp——--0.21056
Observed temperature, °F (75 ....... Observed perature—FF,—F—-——--—87.46 /{ Formatted
Computed Data — last digit is rounded /{Formatted
23/1 !y
Input Data — round_ed . /// {Formatted
vx, observed rel. density ........... ROEF,—observed-rel-—density ——--—-0.2106 , /o
Tr, °F B R e 87.5 it i {Formatted
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Reference Fluid 1
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Example 23/11 - F23/14-Reset Upper Boundary Only m,,/,{ Formatted
H /”’/// ( Formatted
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Input Data ,’,’,’,’/’///{ Formatted
Relative density @ obs. temp. (yx) .. Relativedensity@obs—temp——-—-0.45003 LT !
Observed temperature, °F (75 ....... Ob c perature—FF;,—F—-----199.43 I w/r/y/,{ Formatted

... [356

Computed Data — last digit is roun?jedl gy
23/1
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{ Formatted
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Input Data — rounded iy,
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yx, observed rel. density ........... RDtF;—ebserved—rel—density ——-——0.4500 ,;’ ””///,,
Tr. °F e 199.4 i i gy,

i { Formatted

... [359

]

... [360

.. [361

.. [362

... [363

.. [364

... [365

... [368

... [370

... [372

... [373

vin [
PoKebt————rr 366 .150000000000 J u,/,’/,"”’/’/{Formatted
g 11
123/3 s o - 4 i { Formatted
RBEF—andFFare—withinranges—coentinuey and 7- are within range, continue i i
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Example 23/12 - F23/10-dDetects Solution itn One Pass, Using I-Hexane

Input Data
Relative density @ obs. temp. (yx) .. Relativedensity @ obs—temp——--0.60133
Observed temperature, °F (75 ....... Ob! e peratureTH—2F———177.17

Computed Data — last digit is roun?jedl
23/1

Input Data — rounded

yx, observed rel. density ........... ROEF,—observed-rel-—density ——-—-—-0.6013
Te, °F H— e 177.2
Tx, Kebvin .o 353.816666666667
T23/3
@%ﬁﬂd—'ﬁ—we—m%h{ﬂ—raﬂge—eeﬂtmueg and 7- are within range, continue
yw for Fluid 1 ............ ... ....... RDtf for Fluid 1 ... ... oo .. 0.594442903364
ywfor Fluid 2 ... ... ... .. ... ..., REEF—For FhHd 2= 0.602928497317
T23/5

i-Hexane
n-Hexane
0.710403908577

Reference Fluid 1
Reference Fluid 2
Tr.x for Fluid 1

Tr.x for Fluid 2 0.697381820571

Tr.eo_for Fluid 1 0.579671831253

Tr.e0_for Fluid 2 0.569046132957

T23/6
Upper _boundary yeo.nigh « = -« cceceeao.. Upper boundary RD60,high ... ... 0.664064000000
Upper _boundary yx,righeeeoeeoeecaeo.o.. Upper—beundary—RbtFhigh———---—-0.602928497317
Lower boundary Yeo sow- - - - ccweeeeeo.. Lower boundary RD60,low ........ 0.657167000000
Lower boundary ys.sow «ocoecoeoaooo... Lower—boundary RBEF oW 0.594442903364
Iteration steps Pass 1
Herationstep P 1
T23/7
Delta (8) cuccucon i aaaaa.. Pelta——————r= 0.808086820333

0.662740374800

Crnee————rrrrr s 0.907329937112
LR e 1 e 0.601324182589

T23/8 Continue

T23/8 Continy

T23/9
Alpha (DApha————ese= 0.006897000000
Beta IBeta R 0.010160407517
Phi PR 1.233141931306
Ao e A 1.780418160509
= B 1.319032483022
Ceeoeee e e e e e L 0.812123726312
Y60, Trial 0.662720493291
CrL.Trial w e e oo e ee e e e CHsFrial—————= 0.907320672201
I P e 7Y el == 0.601300003454

This document is not an API/ASTM/GPA Standard; it is under consideration within an AP technical committee but has
not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or circulated or
quoted, in whole or in part, outside of APl committee activities except with the approval of the Chairman of the

committee having jurisdiction. Copyright API/ASTM/GPA. All rights reserved

i
"’/"/( Formatted

»/1//1,’,{ Formatted ... [397

,’l"/’/’/’{ Formatted ... [398

,'/’/”’/////( Formatted ... [399

’,’,' ,’/’/’///r’{ Formatted ... [400

/’r/’/(/”y//j/’,’:!/r{ Formatted e L1

l;/ !/’/)//’y/l///l{ Formatted - e

’;/ /,’,’,/,/’”’/!/{ Formatted ... [403

’;/ ’//,/,’, '//l//,/,{ Formatted ... [404

:/” 111’/11/ r/y///”,/’l//r/l{ Formatted =102

/////l/, /,’” ”’/////{ Formatted ... [406

’;!/r/y :’,/,/,",//’/’/’/’{ Formatted ... [407

:;r/r ’/’//m/,/,’,’/{ Formatted ... [408

:le /’/[”:/"/l: ’/’//,/l[ Formatted ... [409

l’ylyl//,//’////////,///l/{ Formatted ... [410
4171/,/,;/,/ ; /’,’/////{ Formatted
jx/l,,/,/,////l//{ Formatted

:;;El/l/,;,///’/’///{ Formatted ... [413
:;/ ///,,/,l /////{ Formatted

«///,'//////{ Formatted . [415
«/l////////,’/ ///{ Formatted
:JJ///////,// //,/ { Formatted
*l/l////// /’//{ Formatted

D .. [418

<jl/ !

I
<j/ m

”/{ Formatted
iy

!
- /,//////’ { Formatted
/

... [420

i
1y, | Formatted
e,

///// I
Iy Formatted
////

) ... [422
11y
://///’///{ Formatted . [423
17y
://,//’///{ Formatted ... [424
11
«/ ///” {Formatted ... [425
<,
S //’///{ Formatted ... [426
1/
/,////{ Formatted ... [427
1/
4/////////{ Formatted ... [428
Iy,
¢///// P /{ Formatted ... [429
<«
J///, /{ Formatted ... [430
: // , // { Formatted ... [431
v .7
PG :{{ Formatted ... [432
«
— — 7| Formatted [433
pll
:’ - ‘[Formatted ... [434
- ‘[ Formatted
4’\ > ~
: \\ N ‘[ Formatted ... [436

N

N
N \{ Formatted

\

\
\ \{ Formatted
\

... [438

{ Formatted

082 e e e e e e e e Bl

=

... [439




TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E

79
T23/10 Converged <«
T23/11 not needed, convergence already achieved
T23/12
veo_(yeo.7riar Younded) . ............... RD60O (RD60O,Trial rounded) - ..... 0.6627
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Example 23/13 - Caleulated-Relative Density @ 60°F (y5)RDS60 equals-0-6880 = Upper Range Limit

Input Data
Relative density @ obs. temp. (yx) .. Relativedensity @ obs—temp——-—-0.73592
Observed temperature, °F (75 ....... Ob! e peratureTH—=F—-——44.13

Computed Data — last digit is roun?jedl
23/1

Input Data — rounded

yx, observed rel. density ........... RDEF,—observed-rel-—density ——-—-—0.7359
TF OF Tf, LS e — /IA_l
Tx, Kebvin .o 230.872222222222
T23/3
@%ﬁﬁd#f—alﬂe—m%hlﬂ—mge—eeﬂtmﬂeu and 7- are within range, continue
yw for Fluid 1 ............ ... ....... RDtF for Fluid 1 ... ... oooo.. 0.714077137643
yfor Fluid 2 .. ... . ... . ... .... REEEfor Fhatd- 2 e 0.735959630678
T23/5

n-Hexane
n-Heptane
0.455055133975

Reference Fluid 1
Reference Fluid 2
Tr.x for Fluid 1

Tr.x for Fluid 2 0.427422423812

Tr.eo_for Fluid 1 0.569046132957

Tr.e0_for Fluid 2 0.534491447849

T23/6
Upper _boundary yeo.nigh « = -« cceceeao.. Upper boundary RD60,high .- ... 0.688039000000
Upper _boundary yx,higheeeeeeoeeceeoo.. Upper—beundary—RbtFhigh——--=-——-0.735959630678
Lower boundary Yeo sow- - - - cceeeeeeo.. Lower boundary RD60,low ........ 0.664064000000
Lower boundary ys.sow «ocouecoooaooo... Lower—boundary RBEFbow 0.714077137643
Iteration steps Pass 1 lteration steps Pass 1
T23/7
Delta (5).... «fiSEEw., ... .. S Belta—————rrrrrrrr== 0.997274959562

0.687973667156

Cn ... 4 0. . .. . ... b N 1.069661466437
REOFFYxmid o ceoee e e aee e e e SR 0.735898921680

T23/8 Continue

T23/8 Continu

T23/9
Alpha (@) - Apha—————————————————————————— 0.023975000000
Beta (B).ccucona i Beta—————rrrrrrrrrr == 0.031730419484
Phi () e e e e e e PRE oo 1.002782036454
A e A 0.891797542956
B B 2.388763933252
G e L 0.586964652669
T 2 A, REEO-Frial————————————— 0.687974827662
[0y, e 7Y A cHFriab—m—m 1.069661229476
REOFFx.Trial we e oe e e eeaan. sl 0.735900000006

T23/10 _____ Converged
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T23/11 not needed, convergence already achieved
T23/12
veo_(yeo,7riar Younded) ................ RDB60—(RPEO;Frial+rounded)——-—-——0.6880
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Example 23/15 - Relative Density at Observed Temperature (-F23/3.,) RDtf< Lower Range Limit

Input Data
Relative density @ obs. temp. (yx) .. Relativedensity @ obs—temp——-—->0.20993
Observed temperature, °F (75 ....... Ob! e peratureTH—=F—-—--—187.94
Computed Data — last digit is rounded
23/1
Input Data — rounded
yx, observed rel. density ........... RDEF,—observed-rel-—density ——-—-—-0.2099
= S H— e 187.9
T23/2
T, Kelvin..o..oooooeooenenaaaaaa.. Tx, Kebvin .o 359.761111111111
T23/3

RBFFy—#n—_is outside the input range of the standardless—than—0-2100;—no—seolutien
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Example 23/16 - F23/3-Relative Density at Observed Temperature (y,) RDtf-> Upper Range Limit

Input Data
Relative density @ obs. temp. (yx) .. Relativedensity@—obs—temp——-—-0.74005
Observed temperature, °F (75 ....... Observed—temperature Ff,—<F—-——--—28.48
Computed Data — last digit is rounded
T23/1
Input Data — rounded
vx. Observed rel. density ........... RBEF;,—observed—rel—density——-——-0.7401
E. D T*F’ L e — 28.
T23/2
T, Kelvin..o..oooooeooenenaaaaaa.. T, Kebvin oo 239.538888888889
<
T23/3 «

RDFFy,—#n—¥_is outside the input range of the standardgreater—than—0-7400;—neo—selution
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Example 23/17 - Relative Density at Observed Temperature (y,) -RDtf=> Upper range-Boundary Limit, fails 23/ | Formatted: Tab stops: 2.3", Right,Leader ..
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Example 23/18 - Observed Temperature (-F23/3,T¢) Tf= Lower Range Limit

Input Data
Relative density @ obs. temp. (yx) .. Relativedensity@obs—temp—— 0.5
Observed temperature, °F (75 -...... Observed temp ture TF, °F ... 50.8
Computed Data — last digit is rounded
T23/1
Input Data — rounded
vx. Observed rel. density ........... RBEF;,—observed—rel-—density——-——0.5000
Fa OF e e e TF, OF e 50.
T23/2 l
T, Kelvin..o..oooooeooenenaaaaaa.. T, Kebvin oo 227 .150000000000
-
T23/3 <
RBtF—andTFFare—withinranges—continuey and 7- are within range, continue
T23/4
yx for Fluid 1 .485962637468 /
</
yfor Fluid 2 .. ... ... ... ... RDEF for Flutd 2 o 0.528232774666 </

T23/5

Reference Fluid 1 Ethane
Reference Fluid 2 EP (65/35)
Tr.x for Fluid 1 .743949169751 /
</
Tr.x for Fluid 2 .680762429946 </
</
Tr.e0_for Fluid 1 .945552535144 <
<
Tr.e0_for Fluid 2 .865242771467 ﬁ
-«
T23/6 </
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Example 23/19 - Observed Temperature (-F23/3,T¢) Tf< Lower Range Limit

Input Data
Relative density @ obs. temp. (yx) .. Relativedensity@obs—temp—— 0.5
Observed temperature, °F (75 ....... Observed temperature TH, “F . 50.9
Computed Data — last digit is rounded
T23/1
Input Data — rounded
vx. Observed rel. density ........... RBEF;,—observed—rel-—density——-——-0.5000
Fa OF e e e TF, OF e 50.
T23/2
T, Kelvin..o..oooooeooenenaaaaaa.. T, Kebvin oo 227.094444444444
T23/3
T is outside the input range of the standard ‘than—227-15;—~ lution
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5.2 CTL (Table 54) and Density (Table 53) for NGL and LPG using a 15°C Base
Temperature

5.2.1 Implementation Procedure for Table 54E (15°C Basis)

This section presents the implementation procedure T54 for the computation of Temperature
Correction Factor, Cr.. The Cr is used to calculate volumes of fluid at the base temperature from
volumes at some known temperature. The fluids are characterized by the specification of density at
the base temperature, 15°C.

5211 Inputs and Outputs
Inputs: Density at 15°C, p1s (kg/m°)
Observed temperature, Tr (°C)
Output: Temperature Correction Factor, Cr_ (from Tg to Tg)
5.2.1.2 Outline of Calculations

The calculations are performed using an extended two-fluid corresponding states equation. By
comparing densities at 60°F, two reference fluids are selected so that one is slightly more dense and
one that is slightly less dense than the observed fluid. The densities of these reference fluids are
then scaled to the observed reduced temperature (reduced by the critical temperature of the fluid of
interest). The Temperature Correction Factor is then computed from the reference fluid densities.
See Figure 3 for a general flow chart of the calculation procedure.

5.2.1.3 T54 Implementation Procedure

T54/Step Number Operation/Procedure at that step

T54/1: Round the density ppss to the nearest 0.1 and round the observed temperature Tr to the
nearest 0.05°C.

T54/2: Convert the rounded observed temperature to units of Kelvin, Ty:
Ty=Tg+ 273.15

T54/3:  The resultant temperature Ty and density pp1s must fall within the following
beundariesranges:

Temperature between 227.15 and 366.15 K, inclusive (equivalent to —46 to 93°C, or
-50.8 t0 199.4°F)

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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T54/4:

T54/5:

T54/6:

T54/7:

Density between 351.7 and 687.8 kg/m? inclusive

If these values do not fall in these ranges, then the standard does not apply. Flag this result
(return a -1 for Cr.) and exit this procedure.

Note: The density beundaries-ranges tested in this step slightly exceed the beundaries
ranges used within the T24 implementation procedure (0.3500 to 0.6880 relative density at
60°F) that act as the true limits for this method.

Convert the 15°C density to relative density, relative to the density of water at 60°F

P
Ve =~
Puweo

== {Formatted: Indent: First line: 0"

At the time of the writing of this standard, the value for the relativeabsolute density of

water at 60°F (p,g0) Was 999.016 ka/m?. This wasis the value used for pusinthe |-~ { Formattea: Font:ai, subscript
examples. Refer to API MPMS Chapter 11.4.1 for the most current value of pweopwes. {C\{ Formatted: Subscript

\
b \\‘{ Formatted: Superscript

Use the procedure described in Section 5.1.2 for Table 23 to compute a relative density at N {Formmed; Font: Not Italic

60°F from the known relative density at 15°C. Enter the procedure at Step T23/4 so as to {Formaﬁed: Font: Italic

O J

avoid additional rounding of the input values. Inputs to implementation procedure T23 are
the values of Tgk and yrs, where Tgk is the base temperature 15°C in Kelvin (288.15 K)
and yzz is the density at the base temperature 15°C . Implementation procedure T23 is
exited after Step T23/11 so as not to round the output values. The converged output from
Step T23/11 is yg0.

The resultant density yqo, if it were rounded to the nearest 0.0001, must fall within 0.3500
and 0.6880 inclusive. Test ygo to ensure it is within the following boundaries:

Relative density greater than or equal to 0.34995 and less than 0.68805

If the relative density does not fall in this range, then the standard does not apply.
Flag this result (return a -1 for Cy.) and exit this procedure.

Use the procedure described in Section 5.1.1 for Table 24 to compute the Temperature
Correction Factor (Cr.1) from 60°F to the observed temperature, Ty. This step provides the
factor used to reduce an observed volume at Ty to a volume at 60°F when the relative
density at 60°F, yeo, is known. Enter implementation procedure T24 with Ty and ys at Step
T24/4 to avoid double rounding of the inputs. On exit skip Step T24/14 to avoid rounding
the output, Crs.

This document is not an API/ASTM/GPA Standard; it is under consideration within an AP technical committee but has
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By definition:

V,
Crpy =20 = Yrx
Viy Yoo

T54/8: Use the procedure described in Section 5.1.1 for Table 24 to compute the Temperature
Correction Factor (Cr2) from 60°F to the new base temperature 15°C. This step provides
the factor used to reduce an observed volume at 15°C to a volume at 60°F if the relative
density at 60°F, yeo, is known. Enter implementation procedure T24 at Step T24/4 to avoid
double rounding of the inputs. The inputs are Tgk and yso, where Tg is the base
temperature 15°C in Kelvin (288.15 K). On exit skip Step T24/14 to avoid rounding of the
OUtpUt CrLo.

By definition:

Veo _ ¥
Cp,=-80_YmB

Vis  Yeo

T54/9: Compute the desired Cy_ to reduce volume from the observed temperature, T, to the base
condition of 15°C. The defining formulas show that the calculation is made by computing
the ratio CTL1/CT|_2.

Vis
CTL — ://i — Y1x
™ Y15

T54/10: Perform error check to ascertain that only positive Cr is used. If Cy_ is less than or equal
to 0, set an error flag (such as Cy. = -1) and quit.

T54/11: Round the Temperature Correction Factor Cy to the nearest 0.00001.
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Enter density in kg/m*® @ 15°C, p;s Figure 3. Flow Chart of
and observed temperature in °C, Tg Implementation Procedure

v for Table 54

Set Table Limits
p15min = 351.7 kg/m® pi1smax = 687.8 kg/m®
Temin = 227.15 K Tymax = 366.15 K
Yeo,min = 0.34995  y60max = 0.68805

!

Round p;sto £ 0.1
and Te to £ 0.05

v

Calculate absolute temperature Ty in K

Error Flag; Cr. = -1
.

Are Te & pis
in range?

Yes
A 4

Convert the 15°C density, p;s
to relative density, y7z

Compute relative density at 60°F from
known relative density at 15°C using
procedure T23 starting at step T23/4

Error Flag; Cr. = -1
:

IS 60
in range?

Yes
A 4

Compute Cy; from 60°F to Ty using
procedure T24 starting at step T24/4

v

Compute Cr, from 60°F to 15°C using
procedure T24 starting at step T24/4

¥

Compute Cr = Crii/Criz

Error Flag; Cr. =
Exit

, { Comment [KF3]: Update Figure Number for
,

Y$S addition of Figure 1

S {, _ _ Round Cr to +0.00001 ,} ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7
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5.2.14 Examples for Section 5.2.2 (Table 54E)

(See Fable-2Table 2 for properties of the Reference Fluids)

Example 54/1 - YtilizeUse EE (68/32) and Ethane

Input Data to Implementation Procedure T54

Observed temperature 7'/.-T—f °C — 245.020
Computed Data — last dlglt is rounded
T54/1
Input Data — rounded
pisPents5, rounded to 0.1 ——======== 352.6
I7FF, °C, rounded to 0.05 ————=—= —-45.00
T54/2
ﬁ Kelvin ———————--+-+-—=- 228.15
| ﬁ and pisPent5 are within range, continue
T54/4
pisPenrts relative to 60°F water —. 0.352947300143
T54/5, Call Table 23 procedure to obtain relative density at 60°F
160RD66 from Table 23 ——=---——--. 0.350947981104 ______________________
T54/6

160RD6O is within range, continue

T54/7, Call Table 24 Procedure with 7, and ysoRB60
Reference Fluid 1
Reference Fluid 2
Gra, L% to 60°F ———crc—- 1.374246650548

T54/8, Call Table 24 Procedure with 15°C and ys0RP60
Reference Fluid 1
Reference Fluid 2

Gz, 15°C to 60°F ——r——===eer=. 1.005696910034__ __ __ __ ___________________
T54/9 CnCFe = CrCFEL/ CroCF2

G, T to 15°C —==e—===e=-==== _1.366462039245 _ ______________________
T54/10

Cn EH—is positive, continue
T54/11 Cr €F—rounded
Crn €F—(rounded) —————+-== 1.36646

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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Example 54/2 - YtilizeUse Ethane and EP (65/35) ‘

Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPeni5) . 399.55 ‘

Observed temperature 7/, °C ———= -3.920
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———======= 399.6
_7:/:#, °C, rounded to 0.05 ———<=—== -3.90
T54/2
%, Kelvin v 269.25 |
T54/3
Ix and pisBent5 are within range, continue |
T54/4
pisPents relative to 60°F water —. 0.399993593696
T54/5, Call Table 23 procedure to obtain relative density at 60°F
160RPE66 from Table 23 ——————- 0.398679750427 ‘
T54/6

ve0RP69 is within range, continue

T54/7, Call Table 24 Procedure with 7,/x and yssRB66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T% to 60°F —————————- 1.101743247711

T54/8, Call Table 24 Procedure with 15°C and ysRPB66
Reference Fluid 1 i
Reference Fluid 2

Crs6FE2, 15°C t0 60°F ——oooo.  1.003295485330
T54/9 Cn = CriCFEL/ CriCFE2

Cr €, TF% to 15°C —ooeo oo 1.098124394877
T54/10

Cn_ EF—is positive, continue
T54/11 Cp €F—rounded
Cn €H—(rounded) —————————— 1.09812

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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Example 54/3 — UtilizeUse EP (65/35) and EP (35/65)

Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPent5) . 451.09

Observed temperature 7/, °C ——= 30.774
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———======= 451.1
7-F€, °C, rounded to 0.05 ————— 30.75
T54/2
L%, Kelvin ———————————- 303.90
T54/3
Ix and pisBenl5 are within range, continue
T54/4
pisPerts relative to 60°F water —. 0.451544319610
T54/5, Call Table 23 procedure to obtain relative density at 60°F
veoRP60 from Table 23 ———————- 0.450522856945
T54/6

160RD6O Is within range, continue

T54/7, Call Table 24 Procedure with 7, /x and ys,RB66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T % to 60°F ————————- 0.932384171290

T54/8, Call Table 24 Procedure with 15°C and ysRPB66
Reference Fluid 1 i
Reference Fluid 2

Cr26FH2, 15°C to 60°F ——==- 1.002267286478
T54/9 Cn €H—= Crn.CH2/CrocH2

Crn M Tdx to 15°C —wemeeeeeeeeeees 0.930274971427
T54/10

Cn €FL—is positive, continue
T54/11 Cr €F—rounded
Cn €F—(rounded) === 0.93027
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Example 54/4 — UtilizeUse EP (35/65) and Propane ‘

Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPeni5) . 489.92

Observed temperature 77FF, °C ———= 84.975
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———======= 489.9
_7:/:#, °C, rounded to 0.05 ———<=== 85.00
T54/2
%, Kelvin v 358.15 |
T54/3
TIx and pisBent5 are within range, continue |
T54/4
pisPents relative to 60°F water —. 0.490382536416
T54/5, Call Table 23 procedure to obtain relative density at 60°F
v60RD6O From Table 23 ——————————_  0.489511777456 ‘
T54/6
ve0RP69 is within range, continue
T54/7, Call Table 24 Procedure with 7,/x and ysRP66
Reference Fluid 1 i EP (35/65)
Reference Fluid 2 Propane
Crn6Ft, T % to 60°F —————————- 0.608584025858
T54/8, Call Table 24 Procedure with 15°C and ysRB66
Reference Fluid 1 i EP (35/65)
Reference Fluid 2
Crno6FE2, 15°C to 60°F ———————- 1.001778832207
T54/9 Cn = Crn6HL/ Crp6H2
Cr ,CHBPX t0o 1586 <<= 0.607503379281
T54/10
Cn_ EF—is positive, continue
T54/11 Cp €F—rounded
Cn €EH—(rounded) ——————————— 0.60750
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‘ Example 54/5 - UtilizeUse Propane and i-Butane

Input Data to Implementation Procedure T54
| Density (kg/m3) @ 15°C (pisPent5) . 539.49

Observed temperature 7/F, °C ———= 68.360
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———======= 539.5
7-F€, °C, rounded to 0.05 ————---= 68.35
T54/2
| L%, Kelvin ——rrreeeeeeeeer- 341.50
T54/3
| Ix and pisBenl5 are within range, continue
T54/4
‘ pisPerts relative to 60°F water —. 0.540031390889
T54/5, Call Table 23 procedure to obtain relative density at 60°F
| veoRP60 from Table 23 ———————- 0.539309445177
T54/6

160RD6O Is within range, continue

T54/7, Call Table 24 Procedure with 7, /x and ys,RB66
Reference Fluid 1 i
Reference Fluid 2
Cr6Ft, T% to 60°F ——————————- 0.850308225942

T54/8, Call Table 24 Procedure with 15°C and ysRPB66
Reference Fluid 1 i
Reference Fluid 2

Cr2€¥E2, 15°C to 60°F ——oev.  1.001338650108
T54/9 Cr €Fb—= CriCTEL/ CrCTE2

Cr 6T Tib% 0 15°C wooeeooooo e 0.849171482446
T54/10

Cn €FL—is positive, continue
T54/11 Cr €F—rounded
Cn €F—(rounded) === 0.84917
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Example 54/6 - UtilizeUse i-Butane and n-Butane ‘

Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPent5) . 569.42

Observed temperature 77, °C ———= —-16.090
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———=-=-=== 569.4
_7:/:#, °C, rounded to 0.05 ———=—= —-16.10
T54/2
%, Kelvin v 257.05 |
T54/3
Ix and pisBent5 are within range, continue |
T54/4
pisPents relative to 60°F water —. 0.569960841468
T54/5, Call Table 23 procedure to obtain relative density at 60°F
160RB60 From Table 23 ———eereor.  0.569305082960 ‘
T54/6

ve0RP69 is within range, continue

T54/7, Call Table 24 Procedure with 7,/x and yssRB66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T% to 60°F —————————- 1.062511014737

T54/8, Call Table 24 Procedure with 15°C and ysRPB66
Reference Fluid 1 i
Reference Fluid 2

CrisCFE2, 15°C to 60°F ~—oooor.  1.001151857830
T54/9 Cn = CruCFEY/ CripCFE2

Cr €T, LF% to 15°C —oo 1.061288561198
T54/10

Cn_ EF—is positive, continue
T54/11 Cp €F—rounded
Cn €EH—(rounded) ——————————— 1.06129
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‘ Example 54/7 - YtilizeUse n-Butane and i-Pentane

Input Data to Implementation Procedure T54
| Density (kg/m3) @ 15°C (pisPent5) . 599.37

Observed temperature 7/F, °C ———= 43.360
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———======= 599.4
7-F€, °C, rounded to 0.05 —————= 43.35
T54/2
| L%, Kelvin ———srseeeeeeeeeee- 316.50
T54/3
| Ix and pisBenl5 are within range, continue
T54/4
‘ pisPerts relative to 60°F water —. 0.599990390544
T54/5, Call Table 23 procedure to obtain relative density at 60°F
| veoRP60 from Table 23 ———————- 0.599396660576
T54/6

160RD6O Is within range, continue

T54/7, Call Table 24 Procedure with 7% and ys,RB66
Reference Fluid 1 et e n-Butane
Reference Fluid 2 i-Pentane
Cr6Ft, 7% to 60°F ———————- 0.948276855780

T54/8, Call Table 24 Procedure with 15°C and ysRB66
Reference Fluid 1 e n-Butane

Reference Fluid 2 i-Pentane
Cr26FE2, 15°C to 60°F —————ssv—- 1.000990546173

T54/9 Cr €Fe—= Cr€FEL/ Crio6F2
Cr,6F Tx to 15°C ———cc= 0.947338473281

T54/10

Crn €F—is positive, continue
T54/11 Cr €F—rounded
Cn €F—(rounded) s+ 0.94734

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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Example 54/8 - UtilizeUse i-Pentane and n-Pentane ‘

Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPent5) . 624.42

Observed temperature 77F, °C ———= 76.650
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ————====== 624.4
_7:/:#, °C, rounded to 0.05 ——=<==== 76.65
T54/2
%, Kelvin v 349.80 |
T54/3
Ix and pisBent5 are within range, continue |
T54/4
pisPents relative to 60°F water —. 0.625015014775
T54/5, Call Table 23 procedure to obtain relative density at 60°F
160RPE66 from Table 23 ——————- 0.624458073820 ‘
T54/6

ve0RP69 is within range, continue

T54/7, Call Table 24 Procedure with 7,/x and yssRB66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T% to 60°F —————————- 0.893460003018

i-Pentane
n-Pentane

T54/8, Call Table 24 Procedure with 15°C and ysRPB66
Reference Fluid 1 i

i-Pentane

Reference Fluid 2 n-Pentane
Cr26FE2, 15°C to 60°F —————=—- 1.000891878859

T54/9 Cn = Cr1EFL/ Cr o2
Crn,6F THx to 15°C ————— 0.892663854998

T54/10

Cn_ EF—is positive, continue
T54/11 Cp €F—rounded
Cn €H—(rounded) —————————— 0.89266
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‘ Example 54/9 - UtilizeUse n-Pentane and i-Hexane

Input Data to Implementation Procedure T54
| Density (kg/m3) @ 15°C (pisPent5) . 639.41

Observed temperature 7-FF, °C ———= —24.460
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———=-=-=== 639.4
7-FE, °C, rounded to 0.05 ————== —24.45
T54/2
| L%, Kelvin ——rrreeeeeeeeer- 248.70
T54/3
| Ix and pisBenl5 are within range, continue
T54/4
‘ pisPerts relative to 60°F water —. 0.640029789313
T54/5, Call Table 23 procedure to obtain relative density at 60°F
| veoRP60 from Table 23 ———————- 0.639504496457
T54/6

160RD6O Is within range, continue

T54/7, Call Table 24 Procedure with 7, /x and ys,RB66
Reference Fluid 1 bt n-Pentane
Reference Fluid 2 i-Hexane
Crn6Ft, T% to 60°F ——————————- 1.057426821739

T54/8, Call Table 24 Procedure with 15°C and ysRPB66
Reference Fluid 1 i Pentane
Reference Fluid 2 i
Cr26FE2, 15°C to 60°F —————ssv—- 1.000821406041

T54/9 Cn €He—= Cr.6HL/CrocH2
Cn = THx to 15°C ——sssssssss== 1.056558957827

T54/10
Crn €F—is positive, continue
T54/11 Cr €F—rounded
Cn €F—(rounded) s+ 1.05656
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Example 54/10 - UtilizeUse i-Hexane and n-Hexane

Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPent5) . 659.38

Observed temperature 7/, °C ———= 80.580
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———=-=-=== 659.4
_7:/:#, °C, rounded to 0.05 ———-=== 80.60
T54/2
%, Kelvin v 353.75
T54/3
TIx and pisBent5 are within range, continue
T54/4
pisPents relative to 60°F water —. 0.660049488697
T54/5, Call Table 23 procedure to obtain relative density at 60°F
160RPE66 from Table 23 ——————- 0.659551831579
T54/6

ve0RP69 is within range, continue

T54/7, Call Table 24 Procedure with 7,/x and ysRP66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T % to 60°F —————————- 0.905892081483

i-Hexane
n-Hexane

T54/8, Call Table 24 Procedure with 15°C and ysRB66
Reference Fluid 1 i

i-Hexane

Reference Fluid 2 n-Hexane
Cr26FE2, 15°C to 60°F ——————c=——- 1.000754538301

T54/9 Cn = CraCFHY/ Crio6H2
Cn,6H T,x to 15°C ————= 0.905209066572

T54/10

Cn_ EF—is positive, continue
T54/11 Cp €F—rounded
Cn €EH—(rounded) ——————————— 0.90521

This document is not an API/ASTM/GPA Standard; it is under consideration within an AP technical committee but has
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‘ Example 54/11 - UtilizeUse n-Hexane and n-Heptane

Input Data to Implementation Procedure T54
| Density (kg/m3) @ 15°C (pisPent5) . 669.38

Observed temperature 7/F, °C ——— 82.790
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———=-=-=== 669.4
7-F€, °C, rounded to 0.05 —————= 82.80
T54/2
| L%, Kelvin ———srseeeeeeeeeee- 355.95
T54/3
| Ix and pisBenl5 are within range, continue
T54/4
‘ pisPerts relative to 60°F water —. 0.670059338389
T54/5, Call Table 23 procedure to obtain relative density at 60°F
| veoRP60 from Table 23 ———————- 0.669573371528
T54/6

160RD6O Is within range, continue

T54/7, Call Table 24 Procedure with 7, /x and ys,RB66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T % to 60°F ————————- 0.907185481500

T54/8, Call Table 24 Procedure with 15°C and ysRPB66
Reference Fluid 1 i
Reference Fluid 2

Cr26FH2, 15°C to 60°F ——==- 1.000725785828
T54/9 Cn €H—= Crn.CH2/CrocH2

Cn, = TFx to 15°C —wsssssssss== 0.906527536662
T54/10

Cn €FL—is positive, continue
T54/11 Cr €F—rounded
Cn €F—(rounded) === 0.90653
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Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPenit5) . 399.83

Observed temperature 7/, °C ———= 90.570
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———======= 399.8
_7:/:#, °C, rounded to 0.05 ——=——===—= 90.55
T54/2
%, Kelvin v 363.70
T54/3
Ix and pisBent5 are within range, continue
T54/4
pisPents relative to 60°F water —. 0.400193790690
T54/5, Call Table 23 procedure to obtain relative density at 60°F
160RD60 from Table 23 ———=——- 0.398881468881
T54/6

ve0RP69 is within range, continue

T54/7, Call Table 24 Procedure with 7,/x and ysRP66
Reference Fluid 1 i
Reference Fluid 2

Ethane
EP (65/35)
is_outside the cor

J P { Formatted: Font: Italic

== {Formatted: Font: Italic, Subscript

I’B]q Formatted: Font: Italic

range of the standard
Crn€Fet, T % to 60°F ————=-==. -1.0

Value from Table 24 not—valids—no—selutionis outside the correlation range of the

h ‘{ Formatted: Font: Italic, Subscript

standard
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Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPent5) . 449.56

Observed temperature 7/F, °C ———= —46.030
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———======= 449.6
7-F€, °C, rounded to 0.05 ————~—= —46.05
T54/2
L%, Kelvin ———————————- 227.10
T54/3

F<Input data is outside the range of the standardless—thanr227-15;nosolution

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or circulated or
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Example 54/14 - Density at 15°C (p;s) < Lower Range Limit ‘

Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPeni5) . 349.59 ‘
Observed temperature 7/FF, °C - 4.440

Computed Data — last digit is rounded

T54/1
Input Data — rounded
p1sBent5, rounded to 0.1 ———ooo 349.6 ‘
_7:/:#, °C, rounded to 0.05 —————— 4.45
T54/2
2% S LV 1 e — 277.60 |
T54/3

DPensity—Input data is outside the range of the standardless—than—351-7;—ho—solutiion

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPent5) . 449.56

Observed temperature 7/F, °C ——— 93.030
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———======= 449.6
7-F€, °C, rounded to 0.05 ——————= 93.05
T54/2
Ix, Kelvin —————=---=- 366.20
T54/3

F<Input data is outside the range of the standardgreater—than—366-15;—no——solution

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or circulated or
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P { Formatted: Subscript

Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPenit5) . 687.85

Observed temperature 7/, °C ——= —17.780 ‘
Computed Data — last digit is rounded
T54/1
Input Data — rounded
p1sBents, rounded to 0.1 ——eeeooo 687.9 ‘
_7:/:#, °C, rounded to 0.05 ————=—= —17.80
T54/2
%, Kelvin —————————+- 255.35 |
T54/3

Peni5Input data is outside the range of the standardgreater—than—687-8;—ho—solutiion

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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P { Formatted: Font: Bold

Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPeni5) . 687.84

Observed temperature 7/F, °C —— 93.020
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———=---=== 687.8
7-FE€, °C, rounded to 0.05 ——————= 93.00
T54/2
Ix, Kelvin —————=---=- 366.15
T54/3
Ix and pisBenl5 are within range, continue
T54/4
pisPerts relative to 60°F water —. 0.688477461822
T54/5, Call Table 23 procedure to obtain relative density at 60°F
veoRP60 from Table 23 ———————- 0.688010661267
T54/6

160RD6O Is within range, continue

T54/7, Call Table 24 Procedure with 7, /x and ys,RB66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T % to 60°F ————————- 0.900470590102

T54/8, Call Table 24 Procedure with 15°C and ysRPB66
Reference Fluid 1 i
Reference Fluid 2

Cr26FH2, 15°C to 60°F ——==- 1.000678478666
T54/9 Cn €H—= Crn.CH2/CrocH2

Cn, = TFx to 15°C —wsssssssss== 0.899860054252
T54/10

Cn €FL—is positive, continue
T54/11 Cr €F—rounded
Cn €F—(rounded) === 0.89986

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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Input Data to Implementation Procedure T54
Density (kg/m3) @ 15°C (pisPent5) . 351.67

Observed temperature 77, °C ———= —-46.020
Computed Data — last digit is rounded
T54/1
Input Data — rounded
pisPent5, rounded to 0.1 ———======= 351.7
_7:/:#, °C, rounded to 0.05 ————==== —46.00
T54/2
%, Kelvin v 227.15 |
T54/3
TIx and pisBent5 are within range, continue |
T54/4
pisPents relative to 60°F water —. 0.352046413671
T54/5, Call Table 23 procedure to obtain relative density at 60°F
v60RD66 From Table 23 ———————— . 0.350027377993 ‘
T54/6

ve0RP69 is within range, continue

T54/7, Call Table 24 Procedure with 7,/x and ysRP66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T % to 60°F —————————- 1.381296917892

EE (68/32)

T54/8, Call Table 24 Procedure with 15°C and ysRB66
Reference Fluid 1 i EE (68/32)
Reference Fluid 2
Crno6FE2, 15°C to 60°F ———————- 1.005768222160

T54/9 Cn = CriCFEL/ CriCFE2
Cr, €, TF% to 15°C —ooee oo 1.373374985865

T54/10
Cn_ EF—is positive, continue
T54/11 Cp €F—rounded
Cn €H—(rounded) ————————— 1.37337

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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5.2.2 Implementation Procedure for Table 53E (15°C Basis)

This section presents the implementation procedure T53 for calculating the densities of NGLs and
LPGs at a-base-conditionsa base condition of 15°C from known measurement temperatures and
densities.

Density readings must be corrected for the effect of temperature on the instrument prior to entering
the density into the following implementation procedure.

5221 Inputs and Outputs

Inputs: Density at observed temperature, py (kg/m?)
Observed temperature, Tr (°C)

Output: Density at 15°C, pss (kg/m?)

5222 Outline of Calculations

The calculations are done using an extended two-fluid corresponding states equation. Two reference
fluids are found that are slightly denser and slightly less dense than the observed fluid by comparing
their densities at the observed temperature. Iteration must be performed to determine the value of
the fluid’s relative density at 60°F such that when the Temperature Correction Factor is applied, the
observed relative density is obtained. The “guessed” value for the fluid’s relative density at 60°F is
constrained to lie between the relative densities at 60°F of these two reference fluids (as upper and
lower bounds). As the iterations progress, these upper and lower bounds are “brought together”
based upon intermediate calculations. The relative density at 15°C is then computed from the 60°F
relative density by using scaling factors between the properties of the two reference fluids.

See Figure 4 for a general flow chart of the calculation procedure.
5.2.2.3 T53 Implementation Procedure

T53/Step Number Operation/Procedure at that step

T53/1: Round the density pyx to the nearest 0.1 and round the observed temperature Tr to the
nearest 0.05°C.

T53/2:  Convert the rounded observed temperature to units of Kelvin, Ty:
Tx=Tg+273.15

T53/3:  Convert the density, py, to relative density, yy, relative to the density of water at 60°F:

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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T53/5:

T53/6:

T53/7:

yo=2x
Puweo

At the time of the writing of this standard, the value for the absoluterelative density of

water at 60°F (puwsoswes) Was 999.016 ka/m®. This wasis the value used for pusowse in the

examples. Refer to API MPMS Chapter 11.4.1 for the most current value of pwesogwes.,

T53/4:_——Check the values of temperature and relative density to ensure that they are in’

the proper range. The observed temperature Ty and relative density yx must fall within the
following beundariesranges:

Temperature between 227.15 and 366.15 K, inclusive (equivalent to —46 to 93°C, or
-50.8 to 199.4°F)

Relative density, if it were rounded to the nearest 0.0001, must fall within 0.2100
and 0.7400 inclusive. Test yto ensure it is within the following beundariesranges:

Relative density greater than or equal to 0.20995 and less than 0.74005

If these values do not fall in these ranges, then the standard does not apply. Flag this result
(possibly by returning —1 for the density) and exit this procedure.

Compute the relative density at 60°F, yso, from the temperature and the relative density at
the measurement condition, yx. Use the procedure described in Section 5.2.1 for Table 23
to perform this step. Enter the procedure with y, and Ty at Step T23/4 se-as-teto avoid
additional rounding of the input values. Exit after Step T23/11 to avoid rounding the
result.

Compute the relative density at 15°C, ys, from the relative density at 60°F. This is
performed by using the procedure described in Section 5.1.1 for Table 24. Enter
implementation procedure T24 with ye and Ty = 288.15 (e.g. 273.15 + 15.00). Enter at
Step T24/4 to avoid double rounding of the inputs. The Cr_ for the conversion between
vsoand y;s will be returned without rounding from Step T24/13. Compute vyi5:

Y15 = C1L X Y60

Insure that only valid values came from Steps T53/5 and T53/6. If the v obtained from

Section 5.2.1 for Table 23 is greater than -1, then proceed. If not, set the fluid density at
15°C to some flag value such as —1 and quit. If the Cy_ from Step T53/6 is negative, then
set the fluid density at 15°C to the error flag condition and exit this procedure.

This document is not an API/ASTM/GPA Standard; it is under consideration within an AP technical committee but has
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T53/8: Calculate the fluid density at 15°C from the relative density at 15°C.
p1s = 715 X 999.016

T53/9: Round the fluid density, pis, to the nearest 0.1. Exit this procedure.

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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_ — -1 Comment [KF4]: Update Figure Number for
””””””””””””””””””””””””””””””””””””” addition of Figure 1
Enter density in kg/m * @ T&°C, px Figure 4. Flow Chart of
and observed temperature in °C, T¢ Implementation Procedure
It for Table 53

Set Table Limits
Yxmin = 0.20995 v, max = 0.74005
Tymin = 227.15 K, Tymax = 366.15 K

v

Round p,to 0.1
and Tg to £ 0.05

v

Calculate absolute temperature T, in K

v

Convert the density, py
to relative density, vy

Are Ty & 7y
in range?

Error Flag; pis= -1
N °

Compute relative density at 60°F, vgo
from y, & T, using procedure T23
starting at step T23/5

Yes
h 4

Compute relative density at 15°C, y15s
from yeo using procedure T24
starting at step T24/4

Error Flag; p1s = -1
o

Yes

Compute density from relative density
p1s = 715 X 999.016

|

Round pisto + 0.1

( Return pis >
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5.2.2.4 Examples for Section 5.2.2 (Table 53E)

(See Fable-1Table 2 for properties of the Reference Fluids)

Example 53/1 - UtilizeUse EP (65/35) &and EP (35/65)

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 532.57
Observed Temperature 7/ (°C) —. —-44.120
Computed Data — last digit is rounded
15371
Input Data — rounded
Density, rounded to 0.1 ——————== 532.6
Temperature rounded to 0.05 ——= —44.10
15372
%, Kelvin ——————————+- 229.05
T53/3
Density relative to 60° water — 0.533124594601
15374

TFx and relative density are within range, continue
T53/5, Call Table 23 procedure to obtain relative density at 60°F

v6oRP66 from Table 23 ——————=- 0.440515294609

T53/6, Call Table 24 Procedure to obtain Cpn €F—from 60°F to 15°C
Crn_ EF—from Table 24 ————=--—-—-=  1.002432483838
Relative density at 15°C ————. 0.441586840944

T53/7, Values returned from Tables 23 &and 24 valid, continue
T53/8

Density at 15 °C (kg/m3) —————. 441.152319492337
T53/9
Density at 15°C (rounded) ———— 441.2
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Example 53/2 - UtilizeUse n-Pentane &and i-Hexane

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 673.66
Observed Temperature 7-FF (°C) ——=. —23.330
Computed Data — last digit is rounded
T53/1
Input Data — rounded
Density, rounded to 0.1 —————= 673.7
Temperature rounded to 0.05 ——= —-23.35
15372
L%, Kelvin ———————++-—=- 249.80
T53/3
Density relative to 60° water ——=  0.674363573757
T53/4

Ix and relative density are within range, continue
T53/5, Call Table 23 procedure to obtain relative density at 60°F

160RD6O from Table 23 ———=——=- 0.638538685930

T53/6, Call Table 24 Procedure to obtain Crn €F—from 60°F to 15°C
Cpn, €F—from Table 24 ——————————~  1.000825081981
Relative density at 15°C ————. 0.639065532694

T53/7, Values returned from Tables 23 &and 24 valid, continue
T53/8

Density at 15 °C (kg/m3) ————=. 638.436692209971
T53/9
Density at 15°C (rounded) ———— 638.4
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Example 53/3 - UtilizeUse EP (35/65) &and Propane

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 245.49
Observed Temperature 7-FF (°C) ——=. 87.770
Computed Data — last digit is rounded
T53/1
Input Data — rounded
Density, rounded to 0.1 ————==—== 245.5
Temperature rounded to 0.05 ——— 87.75
15372
L%, Kelvin ——————+++-=- 360.90
T53/3
Density relative to 60° water — 0.245741809941
T53/4

Ix and relative density are within range, continue
T53/5, Call Table 23 procedure to obtain relative density at 60°F

veoRP60 from Table 23 ———————- 0.488795025411

T53/6, Call Table 24 Procedure to obtain Cr €F—from 60°F to 15°C
Cn €H—from Table 24 ——————+— 1.001786178364
Relative density at 15°C ————. 0.489668100510

T53/7, Values returned from Tables 23 &and 24 valid, continue
T53/8

Density at 15 °C (kg/m3) ————-—. 489.186267098922
15379
Density at 15°C (rounded) == 489.2
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Example 53/4 - UtilizeUse n-Butane &and i-Pentane

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 499.55
Observed Temperature 7-FF (°C) ——. 87.820
Computed Data — last digit is rounded
T53/1
Input Data — rounded
Density, rounded to 0.1 ————— 499.6
Temperature rounded to 0.05 ——= 87.80
15372
L%, Kelvin ———————++-—=- 360.95
T53/3
Density relative to 60° water —=  0.500092090617
T53/4

Ix and relative density are within range, continue
T53/5, Call Table 23 procedure to obtain relative density at 60°F

v60RD6O from Table 23 ——————- 0.591794896225

T53/6, Call Table 24 Procedure to obtain Crn €F—from 60°F to 15°C
Cpn €F—from Table 24 ——————————~  1.001026475488
Relative density at 15°C ————. 0.592402359180

T53/7, Values returned from Tables 23 &and 24 valid, continue
T53/8

Density at 15 °C (kg/m3) ————=—. 591.819435258795
15379
Density at 15°C (rounded) ————= 591.8
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Example 53/5 - UtilizeUse Ethane &and EP (65/35)

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 395.09
Observed Temperature 7-FF (°C) ——. 15.430
Computed Data — last digit is rounded
T53/1
Input Data — rounded
Density, rounded to 0.1 ———————= 395.1
Temperature rounded to 0.05 ——— 15.45
15372
L%, Kelvin ——————+++-=- 288.60
T53/3
Density relative to 60° water — 0.395489161335
T53/4

Ix and relative density are within range, continue
T53/5, Call Table 23 procedure to obtain relative density at 60°F

veoRP60 from Table 23 ———————- 0.395233433716

T53/6, Call Table 24 Procedure to obtain Cr €F—from 60°F to 15°C
Cn €H—from Table 24 ——————+— 1.003392579214
Relative density at 15°C ————. 0.396574294447

T53/7, Values returned from Tables 23 &and 24 valid, continue
T53/8

Density at 15 °C (kg/m3) ————. 396.184065341566
15379
Density at 15°C (rounded) === 396.2
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Example 53/6 - UtilizeUse i-Butane &and n-Butane

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 449.59
Observed Temperature 7-FF (°C) —. 93.020
Computed Data — last digit is rounded
T53/1
Input Data — rounded
Density, rounded to 0.1 —————— 449.6
Temperature rounded to 0.05 ——= 93.00
15372
L%, Kelvin ———————++-—=- 366.15
T53/3
Density relative to 60° water —=  0.450042842157
T53/4

Ix and relative density are within range, continue
T53/5, Call Table 23 procedure to obtain relative density at 60°F

160RD6O from Table 23 ———=——=- 0.565490291365

T53/6, Call Table 24 Procedure to obtain Crn €F—from 60°F to 15°C
Crn, €F—from Table 24 ———————————~  1.001176265550
Relative density at 15°C ————. 0.566155458114

T53/7, Values returned from Tables 23 &and 24 valid, continue
T53/8

Density at 15 °C (kg/m3) ————. 565.598361142720
T53/9
Density at 15°C (rounded) ———— 565.6
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Example 53/7 - UtilizeUse i-Hexane &and n-Hexane

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 600.74
Observed Temperature 7-FF (°C) =——=. 80.650
Computed Data — last digit is rounded
T53/1
Input Data — rounded
Density, rounded to 0.1 ——=——=—=—== 600.7
Temperature rounded to 0.05 ——— 80.65
15372
L%, Kelvin ——————+++-=- 353.80
T53/3
Density relative to 60° water — 0.601291671004
T53/4

Ix and relative density are within range, continue
T53/5, Call Table 23 procedure to obtain relative density at 60°F

veoRP60 from Table 23 ———————- 0.662699711760

T53/6, Call Table 24 Procedure to obtain Cr €F—from 60°F to 15°C
Cn €H—from Table 24 ——————+— 1.000745797303
Relative density at 15°C ————. 0.663193951418

T53/7, Values returned from Tables 23 &and 24 valid, continue
T53/8

Density at 15 °C (kg/m3) ——-—. 662.541368569934
15379
Density at 15°C (rounded) == 662.5
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Example 53/8 - -Caleulated-Relative Density @ 60°F (Y50)RD60 Near 0-6880Upper Boundary Limit Using N-Heane &and N-
Heptane

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 736.80 ‘
Observed Temperature 7-FF (°C) —. —44.230
Computed Data — last digit is rounded
15371
Input Data — rounded
Density, rounded to 0.1 ——=-==-= 736.8 ‘
Temperature rounded to 0.05 ——— —-44.25
T53/2
L%, Kelvin ————————++=- 228.90
T53/3
Density relative to 60° water — 0.737525725314 ‘
15374

TFx and relative density are within range, continue |
T53/5, Call Table 23 procedure to obtain relative density at 60°F

v6oRP66 from Table 23 —————————- 0.687974688885
T53/6, Call Table 24 Procedure to obtain Cn €Ft—from 60°F to 15°C
Cn €¥—from Table 24 ———~—————-—-—-—--=  1.000678561307
Relative density at 15°C —————. 0.688441521889
T53/7, Values returned from Tables 23 &and 24 valid, continue
T53/8
Density at 15 °C (kg/m3) —————. 687.764095431267
T53/9
Density at 15°C (rounded) 687.8 |
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Example 53/9 —-Calculated-Relative Density @ 60°F (y5)RP80 Near 0-3500Lower Boundary Limit Using EE (68/32) a&nd
Ethane

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 224.56
Observed Temperature 7-FF (°C) —. 30.680
Computed Data — last digit is rounded
15371
Input Data — rounded
Density, rounded to 0.1 ———=—=== 224.6
Temperature rounded to 0.05 ———= 30.70
T53/2
%, Kelvin —————————+—=- 303.85
T53/3
Density relative to 60° water — 0.224821224084
15374

T and relative density are within range, continue
T53/5, Call Table 23 procedure to obtain relative density at 60°F

v6oRP66 from Table 23 ————————- 0.350001829424
T53/6, Call Table 24 Procedure to obtain Cpn €F—from 60°F to 15°C
Crn_ €F¥—from Table 24 —————----—-—--  1.005770230278
Relative density at 15°C —————. 0.352021420577
T53/7, Values returned from Tables 23 &and 24 valid, continue
T53/8
Density at 15 °C (kg/m3) ————=—=. 351.675031499270
T53/9
Density at 15°C (rounded) —=——— 351.7
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P { Formatted: Font: Italic, Subscript
Example 53/10 - Relative Density at Observed Temperature (y,F23/6,-RDtf) < Lower Boundary Using EE (68/32) &and
Ethane

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 339.63 ‘
Observed Temperature 7-FF (°C) —. 18.130
Computed Data — last digit is rounded
15371
Input Data — rounded
Density, rounded to 0.1 ———=-= 339.6 ‘
Temperature rounded to 0.05 ——— 18.15
T53/2
L%, Kelvin ————————++=- 291.30
T53/3
Density relative to 60° water — 0.339934495544 ‘
15374

I and relative density are within range, continue |
T53/5, Call Table 23 procedure to obtain relative density at 60°F

v6oRD6O from Table 23 ——=<==—=. -1.0
+nput—dataData is outside_the range-correlation range of Fable235—ne—selutionthe| standard
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Example 53/11 - Relative Density at Observed Temperature (-F23/6,,) RDtf-> Upper Boundary Using n-Hexane &and n-
Heptane

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 727.86
Observed Temperature 7-FF (°C) —. —-33.070
Computed Data — last digit is rounded
15371
Input Data — rounded
Density, rounded to 0.1 ————=== 727.9
Temperature rounded to 0.05 ———= —-33.05
T53/2
%, Kelvin —————————+—=- 240.10
T53/3
Density relative to 60° water — 0.728616959088
15374

T and relative density are within range, continue
T53/5, Call Table 23 procedure to obtain relative density at 60°F

veoRD6O from Table 23 ————==————. -1.0
+nput—dataData is outside the range—correlation range of Fable235—ne—selutionthe standard
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Example 53/12 - Bensity-Input Density < Input Range Limit ‘

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 209.74 ‘
Observed Temperature 7-FF (°C) ——. 11.530
Computed Data — last digit is rounded
T53/1
Input Data — rounded
Density, rounded to 0.1 === 209.7 ‘
Temperature rounded to 0.05 ——— 11.55
15372
L%, Kelvin ———————++-—=- 284.70 |
T53/3
Density relative to 60° water —=  0.209906548043 ‘
T53/4
Relative density is less—than—0-210020995; no—selutienoutside the input range of |the
standard
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Example 53/13 - Input Density > Input Range Limit

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 739.3235
Observed Temperature 7-FF (°C) ——. 11.530
Computed Data — last digit is rounded
T53/1
Input Data — rounded
Density, rounded to 0.1 ————=——== 739.34
Temperature rounded to 0.05 ——— 11.55
15372
L%, Kelvin ——————+++-=- 284.70
T53/3
Density relative to 60° water ——  0.7401282862340-74002818713%
T53/4

Relative density is outside the input range of the standardgreater—than—or—equal—te
024006 ne-so uon

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or circulated or
quoted, in whole or in part, outside of APl committee activities except with the approval of the Chairman of the
committee having jurisdiction. Copyright API/ASTM/GPA. All rights reserved



TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E
129

Example 53/14 - Input Temperature < Input Range Limit

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 645.62 ‘
Observed Temperature 7-FF (°C) ——. —46.030
Computed Data — last digit is rounded
T53/1
Input Data — rounded
Density, rounded to 0.1 ——=====— 645.6 ‘
Temperature rounded to 0.05 —— —46.05
15372
L%, Kelvin ———————++-—=- 227.10 |
T53/3
Density relative to 60° water ——  0.646235896122 ‘
T53/4
TFx dess—than227-15;—no—solutionis outside the input range of the standard |
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Example 53/15 - Input Temperature > Input Range Limit

Input Data to Implementation Procedure T53

Density @ obs. temp. (kg/m3) —. 645.62
Observed Temperature 7-FF (°C) —. 93.070
Computed Data — last digit is rounded
T53/1
Input Data — rounded
Density, rounded to 0.1 ————==—== 645.6
Temperature rounded to 0.05 ——— 93.05
15372
L%, Kelvin ——————+++-=- 366.20
T53/3
Density relative to 60° water — 0.646235896122
T53/4

T is outside the input range of the standardgreater—than—366-15;—nho—selution
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5.3 CTL (Table 60) and Density (Table 59) for NGL and LPG using a 20°C Base
Temperature

5.3.1 Implementation Procedure for Table 60E (20°C Basis)

This section presents the implementation procedure T60 for the computation of Temperature
Correction Factors, Cr.s. The Cr.s are used to calculate volumes of fluid at the base temperature
from volumes at some known temperature. The fluids are characterized by the specification of
density at the base temperature, 20°C.

53.1.1 Inputs and Outputs
Inputs: Density at 20°C, pao (kg/m®)
Observed temperature, Tr (°C)
Output: Temperature Correction Factor, Cy_ (from Tg to Tg)
5.3.1.2 Outline of Calculations

The calculations are performed using an extended two-fluid corresponding states equation. By
comparing densities at 60°F, two reference fluids are selected so that one is slightly more dense and
one that is slightly less dense than the observed fluid. The densities of these reference fluids are
then scaled to the observed reduced temperature (reduced by the critical temperature of the fluid of
interest). The Temperature Correction Factor is then computed from the reference fluid densities.
See Figure 5 for a general flow chart of the calculation procedure.

5.3.1.3 T60 Implementation Procedure

T60/Step Number Operation/Procedure at that step

P { Formatted: Font: Not Italic

T60/1:  Round the density ppao to the nearest 0.1 and round the observed temperature Te to the
nearest 0.05°C.

T60/2: Convert the rounded observed temperature to units of Kelvin, Ty:
Ty=Tg+273.15
T60/3:  The resultant temperature Ty and pp2o must fall within the following beundariesranges: ‘
Temperature between 227.15 and 366.15 K, inclusive (equivalent to —46 to 93°C, or

-50.8 to 199.4°F)
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T60/4:

T60/5:

T60/6:

T60/7:

Density between 331.7 and 683.6 kg/m? inclusive

If these values do not fall in these ranges, then the standard does not apply. Flag this result
(possibly by returning a —1 for Cr.) and exit this procedure.

Note: The density beundaries-ranges tested in this step slightly exceed the beundaries
ranges used within the T24 implementation procedure (0.3500 to 0.6880 relative density at
60°F) that act as the true limits for this method.

Convert the 20°C density to relative density, relative to the density of water at 60°F:

Yig = P20
T8 ™ 999.016

Use the procedure described in Section 5.1.2 for Table 23 to compute a relative density at
60°F from the known relative density at 20°C. Enter the procedure at Step T23/4 se-as-teto
avoid additional rounding of the input values. Inputs to Procedure T23 are the values of
Tek and yrs, Where Tg is the base temperature 20°C in Kelvin (293.15 K) and y7z is the
density at the base temperature 20°C. Implementation procedure T23 is exited after Step
T23/11 so as not to round the output values. The converged output from Step T23/11 is

Y60-

The resultant density yeo, if it were rounded to the nearest 0.0001, must fall within 0.3500
and 0.6880 inclusive. Test ygo to ensure it is within the following beundariesranges:

Relative density greater than or equal to 0.34995 and less than 0.68805

If the relative density does not fall in this range, then the standard does not apply. Flag this
result (return a -1 for Cr.) and exit this procedure.

Use the procedure described in Section 5.1.1 for Table 24 to compute the Temperature
Correction Factor (Cr1) from 60°F to the observed temperature, Ty. This step provides the
factor used to reduce an observed volume at Ty to a volume at 60°F when the relative
density at 60°F, yso, is known. Enter implementation procedure T24 with Tyand yeo at Step
T24/4 to avoid double rounding of the inputs. On exit skip Step T24/14 to avoid rounding
the output Cry;.

By definition:
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T60/8: Use the procedure described in Section 5.1.1 for Table 24 to compute the Temperature
Correction Factor (Cri2) from 60°F to the new base temperature 20°C. This step provides
the factor used to reduce an observed volume at 20°C to a volume at 60°F when the
relative density at 60°F, yeo, is known. Enter implementation procedure T24 at Step T24/4
to avoid double rounding of the inputs. The inputs are Tgx and ygo, Where Tgk is the base
temperature 20°C in Kelvin (293.15 K). On exit skip Step T24/14 to avoid double
rounding of the output Cry;.

By definition:

V,
Crp=80 = Y18
Vo Yeo

T60/9: Compute the desired Cr._ to reduce volume from the observed temperature, Ty, to the base
condition of 20°C. The defining formulas show that the calculation is made by computing
the ratio CTL1/CT|_2.

Cria _ V) _ Vo

Criz [VﬂJ Vix

VZO
V.
Cry=-2 = Prx.
Vix P20

T60/10: Perform error check to ascertain that only positive Cris used. If Cy_ is less than or equal
to 0, set an error flag (such as Cy_ = -1) and exit this procedure.

T60/11: Round the Temperature Correction Factor Cy_ to the nearest 0.00001. Exit this procedure.

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or circulated or
quoted, in whole or in part, outside of APl committee activities except with the approval of the Chairman of the
committee having jurisdiction. Copyright API/ASTM/GPA. All rights reserved



134 TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E

_ _ - 7| Comment [KF5]: Update Figure Number for
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5.3.14 Examples for Section 5.3.1 (Table 60)

(See Fable-1Table 2 for properties of the Reference Fluids)

Example 60/1 - UtilizeUse EE (68/32) and Ethane

Input Data to Implementation Procedure T60

Observed temperature 7/¥, °C —— -5.020
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Pen206, rounded to 0.1 ——======== 332.7
I7HF, °C, rounded to 0.05 ——==—==—== -5.00
T60/2
L%, Kelvin ————————————- 268.15
T60/3
IFx and poben20 are within range, continue
T60/4
p20Pen20 relative to 60°F water —. 0.333027699256
T60/5, Call Table 23 procedure
@RDG‘G from Table 23 ———+=. 0.350810339452
T60/6

160RD6O is within range, continue

T60/7, Call Table 24 Procedure with 7,/ and ysoRB66
Reference Fluid 1 i EE (68/32)
Reference Fluid 2
Cri€FEY, Thx to 60°F s 1.164305432161

T60/8, Call Table 24 Procedure with 20°C and ysRbP6E6
Reference Fluid 1 i

EE (68/32)

Reference Fluid 2 Ethane
Cro6FE2, 20°C to 60°F ———seee—- 0.949309823927

T60/9 Cn = CrC€FY/ Cri 62
Cr,6F Tx to 20°C v 1.226475701416

T60/10

Cn_EFE—is positive, continue
T60/11 Cr €F—rounded
Crn_€F—(rounded) === 1.22648
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Example 60/2 — UtilizeUse Ethane and EP (65/35)

Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (p2oPenz20) . 399.55

Observed temperature 7/F, °C —— -3.920
Computed Data — last dlglt is rounded
T60/1
Input Data — rounded
p20Pen20, rounded to 0.1 ———======= 399.6
7-F€, °C, rounded to 0.05 ———————= -3.90
T60/2
L%, Kelvin —————————- 269.25
T60/3
IFx and poPen20 are within range, continue
T60/4
p20Penr26 relative to 60°F water —. 0.399993593696
T60/5, Call Table 23 procedure
veoRP60 from Table 23 ———————- 0.410257484971
T60/6

160RD6O Is within range, continue

T60/7, Call Table 24 Procedure with 7, and ysoRB66
Reference Fluid 1
Reference Fluid 2
Cri6FEL, Tx to 60°F oo 1.094238548593

T60/8, Call Table 24 Procedure with 20°C and ysoRP60
Reference Fluid 1
Reference Fluid 2

Cr2€¥TE2, 20°C to 60°F —ooee.  0.974981830112
T60/9 Cr €Fb—= CniCTEL/ CrCTE2

Cr 6Fer Tib% 10 20°C woeeeoee oo 1.122316862527
T60/10

Cn €FL—is positive, continue
- T60/11 Cr,_ EFt—rounded
Cn €F—(rounded) ——scrererrreeeeees 1.12232
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Example 60/3 — UtilizeUse EP (65/35) and EP (35/65)

Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (p2oPenz28) . 451.09

Observed temperature 7/FF, °C ———= 30.774
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Pen20, rounded to 0.1 ———======= 451.1
_7:/:#, °C, rounded to 0.05 —=——== 30.75
T60/2
%, Kelvin v 303.90
T60/3
TFx and pyoPen20 are within range, continue
T60/4
p20Pen26 relative to 60°F water —. 0.451544319610
T60/5, Call Table 23 procedure
160RPE66 from Table 23 —————- 0.459584427423
T60/6

ve0RP66 is within range, continue

T60/7, Call Table 24 Procedure with 7,/x and ysoRP66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T % to 60°F —————————- 0.936730755171

EP (65/35)

T60/8, Call Table 24 Procedure with 20°C and ysRB66
Reference Fluid 1 i
Reference Fluid 2

Cn26¥e2, 20°C to 60°F ————————.  0.982505700078
T60/9 Cn = CrnCHEY/ Cr G2

Cr,6F5 T,Fx 1o 20°C ——rcreeeeeeeeoee 0.953409995582
T60/10

Cn_EF—is positive, continue
T60/11 Cp E€F—rounded
Cn €EH—(rounded) ——————————— 0.95341
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‘ Example 60/4 - YtilizeUse EP (35/65) and Propane

Input Data to Implementation Procedure T60
| Density (kg/m3) @ 20°C (p2oPen20) . 489.92

Observed temperature 7/F, °C ———= 84.975
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Pen20, rounded to 0.1 ———======= 489.9
7-F€, °C, rounded to 0.05 —————-== 85.00
T60/2
| L%, Kelvin —————srsseeeeeeeeee- 358.15
T60/3
| IFx and poPen20 are within range, continue
T60/4
‘ p20Penr206 relative to 60°F water —. 0.490382536416
T60/5, Call Table 23 procedure
| veoRP60 from Table 23 ———————- 0.497272599314
T60/6

160RD6O Is within range, continue

T60/7, Call Table 24 Procedure with 7% and ys,RB66
Reference Fluid 1 i EP (35/65)
Reference Fluid 2
Cr6Ft, 7% to 60°F ———————- 0.659050245916

T60/8, Call Table 24 Procedure with 20°C and ysRB66
Reference Fluid 1 i EP (35/65)
Reference Fluid 2
Cr26FE2, 20°C to 60°F —————+=- 0.986144294080

T60/9 Cr €Fb—= CriCTEL/ CrCTER
Cr 6Fer Tib% 10 20°C wooeeeoeeeo e 0.668310154886

T60/10
Cn €FL—is positive, continue
T60/11 Cr €F—rounded
Cn €F—(rounded) s+ 0.66831
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Example 60/5 - YtilizeUse Propane and i-Butane ‘

Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (p2oPer28) . 539.49 ‘

Observed temperature 7/F, °C ———= 68.360
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Pen20, rounded to 0.1 ———===-=== 539.5
_7:/:#, °C, rounded to 0.05 ——=——=== 68.35
T60/2
%, Kelvin v 341.50 |
T60/3
TFx and pyoPen20 are within range, continue |
T60/4
p20Pen26 relative to 60°F water —. 0.540031390889 ‘
T60/5, Call Table 23 procedure
160RPE66 from Table 23 ——————- 0.545748636061 ‘
T60/6

ve0RP66 is within range, continue

T60/7, Call Table 24 Procedure with 7,/x and yssRB66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T% to 60°F —————————- 0.856605931918

T60/8, Call Table 24 Procedure with 20°C and ysRPB66
Reference Fluid 1 i
Reference Fluid 2

Cno6¥e2, 20°C to 60°F —————————.  0.989524032138
T60/9 Cn = CrnCHEY/ Cr G2

Cn.6F5 L% to 20°C ——eeeeeee 0.865674712384
T60/10

Cn_EF—is positive, continue
T60/11 Cp €F—rounded
Cn €H—(rounded) —————————— 0.86567
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‘ Example 60/6 - UtilizeUse i-Butane and n-Butane

Input Data to Implementation Procedure T60
| Density (kg/m3) @ 20°C (p2oPen20) . 569.42

Observed temperature 7/F, °C ——— —-16.090
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Pen20, rounded to 0.1 ———===-=== 569.4
7-F€, °C, rounded to 0.05 ——————= —-16.10
T60/2
| T, Kelvin ———rrreeeeeeeeer- 257.05
T60/3
| IFx and poPen20 are within range, continue
T60/4
‘ p20Penr26 relative to 60°F water —. 0.569960841468
T60/5, Call Table 23 procedure
| veoRP60 from Table 23 ———————- 0.575142670956
T60/6

160RD6O Is within range, continue

T60/7, Call Table 24 Procedure with 7% and ys,RB66
Reference Fluid 1 i
Reference Fluid 2
Cr6Ft, 7% to 60°F ———————- 1.060732897657

T60/8, Call Table 24 Procedure with 20°C and ysRB66
Reference Fluid 1 i
Reference Fluid 2

Cr2€¥TE2, 20°C to 60°F —oov.  0.990990359414
T60/9 Cr €Fb—= CriCTEL/ CrCTER

Cr 6Fer Tib% 10 20°C wooeeeoeeeo e 1.070376606170
T60/10

Cn €FL—is positive, continue
T60/11 Cr €F—rounded
Cn €F—(rounded) s+ 1.07038
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Example 60/7 - YtilizeUse n-Butane and i-Pentane ‘

Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (poPer28) . 599.37 ‘

Observed temperature 7/F, °C ———= 43.360
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Pen20, rounded to 0.1 ———===-=== 599.4
_7:/:#, °C, rounded to 0.05 ———<=== 43.35
T60/2
%, Kelvin v 316.50 |
T60/3
Tx and pyoPen20 are within range, continue |
T60/4
p20Pen26 relative to 60°F water —. 0.599990390544 ‘
T60/5, Call Table 23 procedure
v60RD66 From Table 23 ———————— . 0.604700215005 ‘
T60/6

ve0RP66 is within range, continue

T60/7, Call Table 24 Procedure with 7,/x and ysRP66
Reference Fluid 1 o T n-Butane
Reference Fluid 2 i-Pentane
Crn6Ft, T % to 60°F —————————- 0.949609422686

T60/8, Call Table 24 Procedure with 20°C and ysRB66
Reference Fluid 1 et n-Butane

Reference Fluid 2 i-Pentane
Cr26FE2, 20°C to 60°F ———————- 0.992211317977

T60/9 Cn = Cr1EFEL/ Cr 62
Cn.,6Hs T,Fx to 20°C ——————= 0.957063687423

T60/10

Cn_EF—is positive, continue
T60/11 Cp E€F—rounded
Cn €EH—(rounded) ——————————— 0.95706
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‘ Example 60/8 - UtilizeUse i-Pentane and n-Pentane

Input Data to Implementation Procedure T60
| Density (kg/m3) @ 20°C (p2oPen20) . 624.42

Observed temperature 7/F, °C ———= 76.650
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Pen20, rounded to 0.1 —————===== 624.4
7-F€, °C, rounded to 0.05 ~————~-= 76.65
T60/2
| L%, Kelvin —————srsseeeeeeeeee- 349.80
T60/3
| IFx and poPen20 are within range, continue
T60/4
‘ p20Penr26 relative to 60°F water —. 0.625015014775
T60/5, Call Table 23 procedure
| veoRP60 from Table 23 ———————- 0.629388813227
T60/6

160RD6O Is within range, continue

T60/7, Call Table 24 Procedure with 7% and ys,RB66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T % to 60°F ————————- 0.896907512500

i-Pentane
n-Pentane

T60/8, Call Table 24 Procedure with 20°C and ysRP66
Reference Fluid 1 i
Reference Fluid 2
Cr26FE2, 20°C to 60°F —————s=-==- 0.993050721018

T60/9 Cn €H—= Cr.6H2/CrocH2
Cn, = THx to 20°C ——=ssssssssss== 0.903183990019

T60/10
Cn €FL—is positive, continue
T60/11 Cr €F—rounded
Cn €F—(rounded) === 0.90318

i-Pentane
n-Pentane
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Example 60/9 - UtilizeUse n-Pentane and i-Hexane ‘

Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (p2oPenz28) . 639.41 ‘

Observed temperature 7-FF, °C ———= —24.460
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Ben20, rounded to 0.1 ——o 639.4 ‘
_7:/:#, °C, rounded to 0.05 ————==== —24.45
T60/2
%, Kelvin ————————+—+- 248.70 |
T60/3
Tx and pyoPen20 are within range, continue |
T60/4
p20Pen26 relative to 60°F water —. 0.640029789313 ‘
T60/5, Call Table 23 procedure
160RPE66 from Table 23 —————- 0.644192277735 ‘
T60/6

ve0RP66 is within range, continue

T60/7, Call Table 24 Procedure with 7,/x and ysRP66
Reference Fluid 1 o T n-Pentane
Reference Fluid 2 i-Hexane
Crn6Ft, T % to 60°F —————————- 1.056377254246

T60/8, Call Table 24 Procedure with 20°C and ysRB66
Reference Fluid 1 et n-Pentane

Reference Fluid 2 i-Hexane
Cr26FE2, 20°C to 60°F ———————- 0.993538437998

T60/9 Cn = Cr1EFEL/ Cr 62
Crn,6F THx to 20°C ———————— 1.063247493850

T60/10

Cn_EF—is positive, continue
T60/11 Cp E€F—rounded
Cn €EH—(rounded) ——————————— 1.06325
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‘ Example 60/10 - UtilizeUse i-Hexane and n-Hexane

Input Data to Implementation Procedure T60
| Density (kg/m3) @ 20°C (p20Pen20) . 659.38

Observed temperature 7/F, °C ———= 80.580
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Pen20, rounded to 0.1 ———=-=-=== 659.4
7-F€, °C, rounded to 0.05 ————-—== 80.60
T60/2
| L%, Kelvin —————srsseeeeeeeeee- 353.75
T60/3
| IFx and poPen20 are within range, continue
T60/4
‘ p20Penr206 relative to 60°F water —. 0.660049488697
T60/5, Call Table 23 procedure
| veoRP60 from Table 23 ———————- 0.664004852143
T60/6

160RD6O Is within range, continue

T60/7, Call Table 24 Procedure with 7% and ys,RB66
Reference Fluid 1 i
Reference Fluid 2
Cr6Ft, 7% to 60°F ———————- 0.908011926489

i-Hexane
n-Hexane

T60/8, Call Table 24 Procedure with 20°C and ysRB66
Reference Fluid 1 i
Reference Fluid 2
Cr26FE2, 20°C to 60°F —————+=- 0.994043170870

T60/9 Cr €Fb—= CriCTEL/ CrCTER
Cr 6Fer Tib% 10 20°C wooeeeoeeeo e 0.913453211186

T60/10
Cn €FL—is positive, continue
T60/11 Cr €F—rounded
Cn €F—(rounded) s+ 0.91345

i-Hexane
n-Hexane
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Example 60/11 - UtilizeUse n-Hexane and n-Heptane ‘

Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (p2oPer28) . 669.38 ‘

Observed temperature 7/F, °C ———= 82.790
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Pen20, rounded to 0.1 ———===-=== 669.4
_7:/:#, °C, rounded to 0.05 ———==== 82.80
T60/2
%, Kelvin v 355.95 |
T60/3
TFx and pyoPen20 are within range, continue |
T60/4
p20Pen26 relative to 60°F water —. 0.670059338389 ‘
T60/5, Call Table 23 procedure
160RPE66 from Table 23 ——————- 0.673917506957 ‘
T60/6

ve0RP66 is within range, continue

T60/7, Call Table 24 Procedure with 7,/x and yssRB66
Reference Fluid 1 i
Reference Fluid 2
Crn6Ft, T% to 60°F —————————- 0.909032061079

T60/8, Call Table 24 Procedure with 20°C and ysRPB66
Reference Fluid 1 i
Reference Fluid 2

Cr26¥FE2, 20°C 10 60°F —oooooe.  0.994275014129
T60/9 Cr = CrnCFEL/ CrpCFE2

Cr 6Tt TiF% 10 20°C oo 0.914266222283
T60/10

Cn_EF—is positive, continue
T60/11 Cp €F—rounded
Cn €H—(rounded) —————————— 0.91427
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Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (p2oPenz20) . 399.83
Observed temperature 7/F, °C —— 90.570

Computed Data — last digit is rounded

T60/1
Input Data — rounded

p20Pen20, rounded to 0.1 ———======= 399.8

7-F€, °C, rounded to 0.05 —————= 90.55
T60/2

Ix, Kelvin ———————=--=- 363.70
T60/3

IFx and poPen20 are within range, continue
T60/4

p20Penr26 relative to 60°F water —. 0.400193790690
T60/5, Call Table 23 procedure

veoRP60 from Table 23 ———————- 0.410447384415
T60/6

160RD6O Is within range, continue

T60/7, Call Table 24 Procedure with 7, and ysoRB66

Reference Fluid 1
Reference Fluid 2

P { Formatted: Font: Italic
-

- {Formatted: Font: Italic, Subscript

Reduced temperature Tr,x greater—than—1-0s—no—solutionis outside the range of the standard

Crn€HE, 7% to 60°F ———==+s+=+==- -1.0

Value from Table 24 is outside the correlation range of the standardret—valid;—neo——solution
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Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (p2oPenz28) . 449.56
Observed temperature 77, °C ———= —46.030

Computed Data — last digit is rounded
T60/1

Input Data — rounded

p20Pen20, rounded to 0.1 ———===-=== 449.6

_7:/:#, °C, rounded to 0.05 ——=—==== —46.05
T60/2

%, Kelvin —————————+=s---—- 227.10
T60/3

fffffffffffffff |

T is outside the input range of the standardbess—than227-15;—no—solution |
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Input Data to Implementation Procedure T60

Density (kg/m3) @ 20°C (p2oPenz20) . 331.59
Observed temperature 7-FF, °C ———= 64.440
Computed Data — last digit is rounded
T60/1
Input Data — rounded

p20Pen20, rounded to 0.1 ———======= 331.6

7-F€, °C, rounded to 0.05 ————=== 64.45
T60/2

Ix, Kelvin ———————=--=- 337.60
T60/3

P { Formatted: Subscript

Bens#ty-Density at 20°C is outside the input range of the standardless—than—331-—7;—he
selution
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J P { Formatted: Font: Times New Roman, Bold
A= - { Formatted: Not Superscript/ Subscript

Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (poPen20) . 449.56 ‘
Observed temperature 7/FF, °C - 93.030

Computed Data — last digit is rounded

T60/1
Input Data — rounded
p20Ben20, rounded to 0.1 ——oom 449.6 ‘
_7:/:#, °C, rounded to 0.05 ———<=== 93.05
T60/2
2 Y LV 1 e — 366.20 |
T60/3

T is outside the input range of the standardgreater—than—366-15;—nho-solution |
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Example 60/16 - Dengity at 20°C > Upper Range Limit

Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (p20Pen20) . 683.65

Observed temperature 7-FF, °C ———= —17.780
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Pen20, rounded to 0.1 ———======= 683.7
7-F€, °C, rounded to 0.05 ——————= —-17.80
T60/2
Ix, Kelvin ———————=--=- 255.35
T60/3

Density at 20°C is outside the input range of the standardgreater—thanr—6383-65s—no—seolutien

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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Example 60/17 - Observed Temperature (T-Tf) &and Density at 20°C (ppo) = Upper Range Limits J _- {Formatted: Font: Times New Roman, Bold

- ‘[Formatted: Subscript

Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (poPer28) . 683.64 ‘

Observed temperature 7-FF, °C ———= 93.020
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p_@DeH-EQ, rounded to 0.1 ——=<===-=— 683.6
Lﬁ#, °C, rounded to 0.05 ——-=== 93.00
T60/2
TFx, Kelvin ————————++=- 366.15 |
T60/3
TFx and pyBenr26 are within range, continue |
T60/4
p20Pen20 relative to 60°F water —. 0.684273324952 ‘
T60/5, Call Table 23 procedure
v60RD60 From Table 23 ————————.  0.688015480920 ‘
T60/6

ve0RP6O is within range, continue

T60/7, Call Table 24 Procedure with 7% and ysRB66
Reference Fluid 1 ¥
Reference Fluid 2
Cr6Ft, 7% to 60°F ————————- 0.900472587577

T60/8, Call Table 24 Procedure with 20°C and ysRB66
Reference Fluid 1 i
Reference Fluid 2

Cro6H2, 20°C to 60°F ———=s====- 0.994560942200
T60/9 Cn €H—= CrnCFHL/CroCH2

Cn.CH= ILidx to 20°C === 0.905397094707
T60/10

Crn €F—is positive, continue
T60/11 Cr E€F—rounded
Cn €H—(rounded) —————————= 0.90540
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Input Data to Implementation Procedure T60
Density (kg/m3) @ 20°C (p20Penz28) . 331.67

Observed temperature 7/F, °C ———= —-46.020
Computed Data — last digit is rounded
T60/1
Input Data — rounded
p20Pen20, rounded to 0.1 ———======= 331.7
7-F€, °C, rounded to 0.05 ————=—= —46.00
T60/2
L%, Kelvin —————————- 227.15
T60/3
TFx and pyPenr28 are within range, continue
T60/4
p20Penr26 relative to 60°F water —. 0.332026714287

T60/5, Call Table 23 procedure
veoRP60 from Table 23 ————————. -1.0

Input data is outside the range of Fable 23, —no—selutionthe standard

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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5.3.2 Implementation Procedure for Table 59E (20°C Basis)

This section presents the implementation procedure T59 for calculating the densities of NGLs and
LPGs at a-base-conditionsa base condition of 20°C from known temperatures and densities.

Density readings must be corrected for the effect of temperature on the instrument prior to entering
the density into the following implementation procedure.

5.3.2.1 Inputs and Outputs

Inputs: Density at observed temperature, py (kg/m?)
Observed temperature, Tr (°C)

Output: Density at 20°C, pao (kg/m?)

5.3.2.2 Outline of Calculations

The calculations are done using an extended two-fluid corresponding states equation. Two reference
fluids are found that are slightly denser and slightly less dense than the observed fluid by comparing
their densities at the observed temperature. Iteration must be performed to determine the value of
the fluid’s relative density at 60°F such that when the Temperature Correction Factor is applied, the
observed relative density is obtained. The “guessed” value for the fluid’s relative density at 60°F is
constrained to lie between the relative densities at 60°F of these two reference fluids (as upper and
lower bounds). As the iterations progress, these upper and lower bounds are “brought together”
based upon intermediate calculations. The relative density at 20°C is then computed from the 60°F
relative density by using scaling factors between the properties of the two reference fluids.

See Figure 6 for a general flow chart of the calculation procedure.
5.3.2.3 T59 Implementation Procedure

T59/Step Number Operation/Procedure at that step

T59/1: Round the density pyx to the nearest 0.1 and round the observed temperature Tr to the
nearest 0.05°C.

T59/2:  Convert the rounded observed temperature to units of Kelvin, Ty:
Ty=Te+273.15
T59/3;:  Convert the density, py, to relative density, yy, relative to the density of water at 60°F.
This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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Px
999.016

Tx =
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T59/4:

T59/5:

T59/6:

T59/7:

T59/8:

T59/9:

Check the values of temperature and relative density to ensure that they are in the proper
range. The observed temperature Ty and relative density yx must fall within the following
beundariesranges:

Temperature between 227.15 and 366.15 K, inclusive (equivalent to —46 to 93°C, or
—-50.8 t0 199.4°F)

Relative density, if it were rounded to the nearest 0.0001, must fall within 0.2100
and 0.7400 inclusive. Test yx to ensure it is within the following beundariesranges:

Relative density greater than or equal to 0.20995 and less than 0.74005

If these values do not fall in these ranges, then the standard does not apply. Flag this result
(possibly by returning —1 for the density) and exit this procedure.

Compute the relative density at 60°F, yeo, from the temperature and the relative density at
the measurement condition, yx. Use the procedure described in Section 5.1.2 for Table 23
to perform this step. Enter the implementation procedure with y and Ty at Step T23/4 se-as
teto avoid additional rounding of the input values. Exit after Step T23/11 to avoid
rounding the result.

Compute the relative density at 20°C, v, from the relative density at 60°F. This is
performed by using the procedure described in Section 5.1.1 for Table 24. Enter
implementation procedure T24 with yg and Ty = 293.15 (e.g. 273.15 + 20). Enter at Step
T24/4 to avoid double rounding of the inputs. The Cr,_ for the conversion between y4 and
v20 Will be returned without rounding from Step T24/13. Compute y2o:

v20= CrL X Y60

Insure that only valid values came from Steps T59/5 and T59/6. If the y¢, obtained from
Section 5.2.1 for Table 23 is greater than -1, then proceed. If not, set the fluid density at
20°C to some flag value such as -1 and quit. If the Cy_ from Step T59/6 is negative, then
set the fluid density at 20°C to the error flag condition and exit this procedure.

Calculate the fluid density at 20°C from the relative density at 20°C.
P20 = Y20 X 999.016

Round the fluid density, p»o, to the nearest 0.1. Exit this procedure.
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. _ _ - 7| Comment [KF6]: Update Figure Number for
””””””””””””””””””””””””””””””””””””” addition of Figure 1

Enter density in kg/m® @ T¢°C, py Figure 6. F]ow Chart of
and observed temperature in °C, T¢ Implementation Procedure

¢ for Table 59

Set Table Limits
Yxmin = 0.20995, vy max = 0.74005
Tumin = 227.15 K, Ty max = 366.15

v

Round pyto + 0.1
and T to + 0.05

v

Calculate absolute temperature Ty
in K

v

Convert the density, px
to relative density, v

Error Flag; pi1s= -1
G

) 4
Compute relative density at 60°F, yeo
from y & T, using procedure T23
starting at step T23/5

Yes

Compute relative density at 20°C, vis
from vygo Using procedure T24
starting at step T24/4

Error Flag; p1s = -1
Exit

Yes

Compute density from relative
density
P20 = Y20 X 999.016

Round p;5to 0.1

( Return pyo )
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5.3.24 Examples for Section 5.3.2 (Table 59E)

(See Fable-2Table 2 for properties of the Reference Fluids) ‘

Example 59/1 - Relative Density at Observed Temperature (-F23/6,y,) RBtf< Lower Boundary Using EP
{35/65E (68/32) &-and PropaneEthane

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 210.00 ‘

Observed Temperature 7-FF (°C) ——=. —44.500
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 —======= 210.0 ‘
Temperature rounded to 0.05 ——= —44.50
T59/2
TFx, Kelvin e rrreeeeeeee 228.65 |
T59/3
Density relative to 60° water — 0.210206843534 ‘
T59/4

Ix and relative density are within range, continue |
T59/5, Call Table 23 procedure to obtain relative density at 60°F

v6oRD6O from Table 23 ——————-. -1.0
Input data is outside the range-correlation range of Fable 23;—no—seoelutionthe standard
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Example 59/2 - UtilizeUse EP (65/35) &and EP (35/65)

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 532.57

Observed Temperature 7-FF (°C) ——=. —44.120
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ————=—=—== 532.6
Temperature rounded to 0.05 ——— —44.10
T59/2
TFx, Kelvin ——————+++-=- 229.05
T59/3
Density relative to 60° water — 0.533124594601
T59/4

Ix and relative density are within range, continue
T59/5, Call Table 23 procedure to obtain relative density at 60°F

veoRP60 from Table 23 ———————- 0.440515294609

T59/6, Call Table 24 Procedure to obtain Cr €F—from 60°F to 20°C
Cn €H—from Table 24 ——————+— 0.979997725752
20-°C relative density ———=———. 0.431703986876

T59/7, Values returned from Tables 23 &and 24 valid, continue
T59/8

Density at 20°C (kg/m3) ————=— 431.279190152813
T59/9
Density at 20°C (rounded) == 431.3
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Example 59/3 - UtilizeUse n-Pentane &and i-Hexane

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 673.66

Observed Temperature 7-Ff (°C) ——. —23.330
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 —————= 673.7
Temperature rounded to 0.05 —— -23.35
T59/2
L%, Kelvin ———————=++-=- 249.80
T59/3
Density relative to 60° water —=  0.674363573757
T59/4

Ix and relative density are within range, continue
T59/5, Call Table 23 procedure to obtain relative density at 60°F

160RD6O from Table 23 ————=- 0.638538685930

T59/6, Call Table 24 Procedure to obtain Crn €F—from 60°F to 20°C
Crn, €F—from Table 24 —————————————  0.993367912870
20°C 26—=€C-relative density ——=—- 0.634303841729

T59/7, Values returned from Tables 23 &and 24 valid, continue
T59/8

Density at 20°C (kg/m3) —————— 633.679686748900
T59/9
Density at 20°C (rounded) ———— 633.7
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Example 59/4 - UtilizeUse EP (35/65) &and Propane

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 245.49

Observed Temperature 7-Ff (°C) ——=. 87.770
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ————==—== 245.5
Temperature rounded to 0.05 ——— 87.75
T59/2
TFx, Kelvin ——————+++-=- 360.90
T59/3
Density relative to 60° water — 0.245741809941
T59/4

Ix and relative density are within range, continue
T59/5, Call Table 23 procedure to obtain relative density at 60°F

veoRP60 from Table 23 ———————- 0.488795025411

T59/6, Call Table 24 Procedure to obtain Cr €F—from 60°F to 20°C
Cn €H—from Table 24 ——————+— 0.985452958065
20°C 206—=Cc-relative density ——===—- 0.481684503679

T59/7, Values returned from Tables 23 &and 24 valid, continue
T59/8

Density at 20°C (kg/m3) ————-=— 481.210526127346
T59/9
Density at 20°C (rounded) === 481.2
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Example 59/5 - UtilizeUse n-Butane &and i-Pentane

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 499.55

Observed Temperature 7-Ff (°C) ——=. 87.820
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ————— 499.6
Temperature rounded to 0.05 ——= 87.80
T59/2
L%, Kelvin ———————=++-=- 360.95
T59/3
Density relative to 60° water —=  0.500092090617
T59/4

Ix and relative density are within range, continue
T59/5, Call Table 23 procedure to obtain relative density at 60°F

v60RD6O from Table 23 ——————- 0.591794896225

T59/6, Call Table 24 Procedure to obtain Crn €F—from 60°F to 20°C
Cpn, €F—from Table 24 ———————————~=  0.991727237885
20°C 26—=€C-relative density ——=—- 0.586899117828

T59/7, Values returned from Tables 23 &and 24 valid, continue
T59/8

Density at 20°C (kg/m3) —————— 586.321609095772
T59/9
Density at 20°C (rounded) ———— 586.3

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
not received all approvals required to become an API/ASTM/GPA Standard. It shall not be reproduced or circulated or
quoted, in whole or in part, outside of APl committee activities except with the approval of the Chairman of the
committee having jurisdiction. Copyright API/ASTM/GPA. All rights reserved



162 TEMPERATURE CORRECTION FOR THE VOLUME OF NGL AND LPG TABLES 23E, 24E, 53E, 54E, 59E, AND 60E

Example 59/6 - UtilizeUse Ethane &and EP (65/35)

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 395.09

Observed Temperature 7-FF (°C) ——. 15.430
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ———————= 395.1
Temperature rounded to 0.05 ——— 15.45
T59/2
TFx, Kelvin ——————+++-=- 288.60
T59/3
Density relative to 60° water — 0.395489161335
T59/4

Ix and relative density are within range, continue
T59/5, Call Table 23 procedure to obtain relative density at 60°F

veoRP60 from Table 23 ———————- 0.395233433716

T59/6, Call Table 24 Procedure to obtain Cr €F—from 60°F to 20°C
Cn €H—from Table 24 ——————+— 0.971608015812
20°C 206—=Cc-relative density ——===—- 0.384011972315

T59/7, Values returned from Tables 23 &and 24 valid, continue
T59/8

Density at 20°C (kg/m3) ———— == 383.634104534331
T59/9
Density at 20°C (rounded) === 383.6
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Example 59/7 - UtilizeUse i-Butane &and n-Butane

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 449.59

Observed Temperature 7-Ff (°C) ——=. 93.020
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 —————— 449.6
Temperature rounded to 0.05 ——= 93.00
T59/2
L%, Kelvin ———————=++-=- 366.15
T59/3
Density relative to 60° water —=  0.450042842157
T59/4

Ix and relative density are within range, continue
T59/5, Call Table 23 procedure to obtain relative density at 60°F

160RD6O from Table 23 ————=- 0.565490291365

T59/6, Call Table 24 Procedure to obtain Crn €F—from 60°F to 20°C
Cpn, €¥—from Table 24 ———————————~=  0.990501113383
20°C 26—=€C-relative density ——=—- 0.560118763204

T59/7, Values returned from Tables 23 &and 24 valid, continue
T59/8

Density at 20°C (kg/m3) —————— 559.567606341195
T59/9
Density at 20°C (rounded) ———— 559.6
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Example 59/8 - UtilizeUse i-Hexane &and n-Hexane

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 600.74

Observed Temperature 7-Ff (°C) ——=. 80.650
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ——=——=—=—== 600.7
Temperature rounded to 0.05 ——— 80.65
T59/2
TFx, Kelvin ——————+++-=- 353.80
T59/3
Density relative to 60° water — 0.601291671004
T59/4

Ix and relative density are within range, continue
T59/5, Call Table 23 procedure to obtain relative density at 60°F

veoRP60 from Table 23 ———————- 0.662699711760

T59/6, Call Table 24 Procedure to obtain Cr €F—from 60°F to 20°C
Cn €H—from Table 24 ——————+— 0.994014419312
20°C 20—=Cc-relative density ——==—- 0.658733069163

T59/7, Values returned from Tables 23 &and 24 valid, continue
T59/8

Density at 20°C (kg/m3) ———— = 658.084875823243
T59/9
Density at 20°C (rounded) == 658.1
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Example 59/9 - Calculated Relative Density @ 60°F (y5,)RD60 Near 0-6880Upper Boundary Using n-Hexane
&and n-Heptane

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 736.80

Observed Temperature 7-FF (°C) —. —44.230
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ————=—==== 736.8
Temperature rounded to 0.05 ——— —44.25
T59/2
TFx, Kelvin ————————++=- 228.90
T59/3
Density relative to 60° water —  0.737525725314
T59/4

I#x and relative density are within range, continue
T59/5, Call Table 23 procedure to obtain relative density at 60°F

160RD60 from Table 23 —— = 0.687974688885

T59/6, Call Table 24 Procedure to obtain Cr €Ft—from 60°F to 20°C
Cn €F—from Table 24 = 0.994560181470
20-°C relative density ——=———- 0.684232231424

T59/7, Values returned from Tables 23 &and 24 valid, continue
T59/8

Density at 20°C (kg/m3) ————=== 683.558946908054
T59/9
Density at 20°C (rounded) === 683.6
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Example 59/10 - Calculated Relative Density @ 60°F (ys)RD60 Near 0-3500Lower Boundary using EE
(68/32) &and Ethane

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) - 224.56

Observed Temperature 7-FF (°C) —. 30.680
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ———=—=== 224.6
Temperature rounded to 0.05 ———= 30.70
T59/2
%, Kelvin —————————+—=- 303.85
T59/3
Density relative to 60° water — 0.224821224084
T59/4

T and relative density are within range, continue
T59/5, Call Table 23 procedure to obtain relative density at 60°F

v6oRP66 from Table 23 —————————- 0.350001829424

T59/6, Call Table 24 Procedure to obtain Cpn €F—from 60°F to 20°C
Crn_ €F—from Table 24 —————-———-—--=  0.948659643284
20-°C relative density —————- 0.332032610649

T59/7, Values returned from Tables 23 &and 24 valid, continue
T59/8

Density at 20°C (kg/m3) —————== 331.705890560614
T59/9
Density at 20°C (rounded) ——=——— 331.7
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Example 59/11 - Relative Density at Observed Temperature (-F23/6,,) RDtf-< Lower Boundary Using EE (GB/JZ) & Ethane

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 339.63 ‘

Observed Temperature 7-Ff (°C) ——. 18.130
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ———====— 339.6 ‘
Temperature rounded to 0.05 ——— 18.15
T59/2
TFx, Kelvin —————————+—- 291.30 |
T59/3
Density relative to 60° water ——=  0.339934495544 ‘
T59/4

Ix and relative density are within range, continue |
T59/5, Call Table 23 procedure to obtain relative density at 60°F

veoRP60 from Table 23 —————————=. -1.0
Input data is outside the range-correlation range of Fable 23;—no—selutionthe stanhdard

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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Example 59/12 - Relative Density at Observed Temperature (-F23/6;7,) RDtf-> Upper Boundary Using n-Hexane & n-
Heptane

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) - 727.86

Observed Temperature 7-FF (°C) —. —-33.070
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ————=== 727.9
Temperature rounded to 0.05 ———= —-33.05
T59/2
%, Kelvin —————————+—=- 240.10
T59/3
Density relative to 60° water — 0.728616959088
T59/4

TFx and relative density are within range, continue
T59/5, Call Table 23 procedure to obtain relative density at 60°F

v6oRD6O from Table 23 ————==————. -1.0
Input data is outside the range—correlation range of Fable235—no—selutionthe standard

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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Example 59/13 - Bensity-Input Density < Input Range Limit ‘

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 209.74 ‘

Observed Temperature 7-Ff (°C) ——=. 11.530
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 === 209.7 ‘
Temperature rounded to 0.05 ——— 11.55
T59/2
L%, Kelvin ———————=++-=- 284.70 |
T59/3
Density relative to 60° water —=  0.209906548043 ‘
T59/4
Relative density is less—than—0-2100;—no—selutienoutside the input range of the sftandard
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Example 59/14 - Input Density > Input Range Limit

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 739.3235

Observed Temperature 7-Ff (°C) —. 11.530
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ————=——== 739.34
Temperature rounded to 0.05 ——— 11.55
T59/2
TFx, Kelvin ——————+++-=- 284.70
T59/3
Density relative to 60° water ——  0.7401282862340-74002818773%
T59/4
Relative density is greater—than—or—equalt60-74005;—no—solutionoutside the input range

of the standard
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Example 59/15 - Input Temperature < Input Range Limit

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 645.62 ‘

Observed Temperature 7-Ff (°C) —=. —46.030
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ——=====— 645.6 ‘
Temperature rounded to 0.05 —— —46.05
T59/2
TFx, Kelvin —————————+—- 227.10 |
T59/3
Density relative to 60° water ——=  0.646235896122 ‘
T59/4
TFx dess—than227-15;—no—solutionis outside the input range of the standard |

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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Example 59/16 - Input Temperature > Input Range Limit

Input Data to Implementation Procedure T59
Density at obs. temp. (kg/m3) — 645.62

Observed Temperature 7-FF (°C) —. 93.070
Computed Data — last digit is rounded
T59/1
Input Data — rounded
Density, rounded to 0.1 ————==—== 645.6
Temperature rounded to 0.05 ——— 93.05
T59/2
TFx, Kelvin ——————+++-=- 366.20
T59/3
Density relative to 60° water — 0.646235896122
T59/4

T is outside the input range of the standardgreater—than—366-15;—nho—selution

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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6 Sample Sections of Printed Tables

Sample tables based on all the implementation procedures are found on the following pages. These
tables are representative of the format and appearance of the printed tables, but complete or partial
sets of printed tables may be produced in any reasonable set of variable increments required. Note,
these printed tables are not the Standard; the implementation procedures are the Standard.

Even though the implementation procedures are the standard, printed tables can be used.
Interpolation should not be used with any printed table since the Cy_ equations are not necessarily
linear.

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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TABLE 23E — FOR NGL &AND LPG LIQUIDS
RELATIVE DENSITY REDUCTION TO 60°F

OBSERVED RELATIVE DENSITY
TEMP. 0.5000 0.5001 0.5002 0.5003 0.5004 0.5005 0.5006 0.5007 0.5008  TEMP.
P (G
CORRESPONDING RELATIVE DENSITY 60/60°F
100.0 0.5316 0.5316 0.5317 0.5318 0.5319 0.5320 0.5321 0.5322 0.5323 100.0
100.1 0.5316 0.5317 0.5318 0.5319 0.5320 0.5321 0.5322 0.5323 0.5323 100.1
100.2 0.5317 0.5318 0.5319 0.5320 0.5321 0.5322 0.5322 0.5323 0.5324 100.2
100.3 0.5318 0.5319 0.5320 0.5320 0.5321 0.5322 0.5323 0.5324 0.5325 100.3
100.4 0.5319 0.5319 0.5320 0.5321 0.5322 0.5323 0.5324 0.5325 0.5326 100.4

100.5 0.5319 0.5320 0.5321
100.6 0.5320 0.5321 0.5322
100.7 0.5321 0.5322 0.5323
100.8 0.5322 0.5322 0.5323
100.9 0.5322 0.5323 0.5324

.5322 0.5323 0.5324 0.5325 0.5326 0.5326 100.5
.5323 0.5324 0.5324 0.5325 0.5326 0.5327 100.6
.5323 0.5324 0.5325 0.5326 0.5327 0.5328 100.7
.5324 0.5325 0.5326 0.5327 0.5328 0.5329 100.8
.5325 0.5326 0.5327 0.5328 0.5328 0.5329 100.9

101.0 0.5323 0.5324 0.5325
101.1 0.5324 0.5325 0.5326
101.2 0.5325 0.5325 0.5326
101.3 0.5325 0.5326 0.5327
101.4 0.5326 0.5327 0.5328

.5326 0.5327 0.5327 0.5328 0.5329 0.5330 101.0
.5326 0.5327 0.5328 0.5329 0.5330 0.5331 101.1
.5327 0.5328 0.5329 0.5330 0.5331 0.5332 101.2
.5328 0.5329 0.5330 0.5331 0.5331 0.5332 101.3
.5329 0.5330 0.5330 0.5331 0.5332 0.5333 101.4

101.5 0.5327 0.5328 0.5329
101.6 0.5328 0.5328 0.5329
101.7 0.5328 0.5329 0.5330
101.8 0.5329 0.5330 0.5331
101.9 0.5330 0.5331 0.5331

.5329 0.5330 0.5331 0.5332 0.5333 0.5334 101.5
.5330 0.5331 0.5332 0.5333 0.5334 0.5335 101.6
5331 0.5332 0.5333 0.5334 0.5334 0.5335 101.7
5332 0.5333 0.5333 0.5334 0.5335 0.5336 101.8
5332 0.5333 0.5334 0.5335 0.5336 0.5337 101.9

102.0 0.5330 0.5331 0.5332
102.1 0.5331 0.5332 0.5333
102.2 0.5332 0.5333 0.5334
102.3 0.5333 0.5334 0.5334
102.4 0.5333 0.5334 0.5335

.5333 0.5334 0.5335 0.5336 0.5337 0.5338 102.0
.5334 0.5335 0.5336 0.5336 0.5337 0.5338 102.1
.5335 0.5335 0.5336 0.5337 0.5338 0.5339 102.2
.5335 0.5336 0.5337 0.5338 0.5339 0.5340 102.3
.5336 0.5337 0.5338 0.5339 0.5340 0.5340 102.4

102.5 0.5334 0.5335 0.5336
102.6 0.5335 0.5336 0.5337
102.7 0.5336 0.5337 0.5337
102.8 0.5336 0.5337 0.5338
102.9 0.5337 0.5338 0.5339

.5337 0.5338 0.5339 0.5339 0.5340 0.5341 102.5
.5338 0.5338 0.5339 0.5340 0.5341 0.5342 102.6
.5338 0.5339 0.5340 0.5341 0.5342 0.5343 102.7
.5339 0.5340 0.5341 0.5342 0.5343 0.5343 102.8
.5340 0.5341 0.5342 0.5342 0.5343 0.5344 102.9

103.0 0.5338 0.5339 0.5340
103.1 0.5339 0.5339 0.5340
103.2 0.5339 0.5340 0.5341
103.3 0.5340 0.5341 0.5342
103.4 0.5341 0.5342 0.5343

.5341 0.5341 0.5342 0.5343 0.5344 0.5345 103.0
.5341 0.5342 0.5343 0.5344 0.5345 0.5346 103.1
.5342 0.5343 0.5344 0.5345 0.5345 0.5346 103.2
.5343 0.5344 0.5344 0.5345 0.5346 0.5347 103.3
.5343 0.5344 0.5345 0.5346 0.5347 0.5348 103.4

103.5 0.5342 0.5342 0.5343
103.6 0.5342 0.5343 0.5344
103.7 0.5343 0.5344 0.5345
103.8 0.5344 0.5345 0.5346
103.9 0.5345 0.5345 0.5346

.5344 0.5345 0.5346 0.5347 0.5348 0.5349 103.5
.5345 0.5346 0.5347 0.5348 0.5348 0.5349 103.6
.5346 0.5347 0.5347 0.5348 0.5349 0.5350 103.7
.5346 0.5347 0.5348 0.5349 0.5350 0.5351 103.8
.5347 0.5348 0.5349 0.5350 0.5351 0.5352  103.9

[eNeoNoNoXe] [e}eNoNoNe) OQO0OO0OO0OO0O OO0OO0OO0OO0o [eleololoNe] [eleloNoNe] [eNeNoNoXe] [eNeoNoNe]
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TEMP.
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TABLE 24E — FOR NGL &-AND LPG LIQUIDS
TEMPERATURE VOLUME CORRECTION TO 60°F

RELATIVE DENSITY 60/60 DEGREES °F
0.4000 0.4001 0.4002 0.4003 0.4004 0.4005

FACTOR FOR CORRECTING VOLUME TO 60°F

1.03140 1.03137
1.03110 1.03107
1.03079 1.03077
1.03049 1.03047
1.03019 1.03017

1.02989 1.02986
1.02958 1.02956
1.02928 1.02926
1.02898 1.02896
1.02867 1.02865

1.02837 1.02835
1.02807 1.02804
1.02776 1.02774
1.02746 1.02744
1.02715 1.02713

1.02685 1.02683
1.02654 1.02652
1.02624 1.02622
1.02593 1.02591
1.02563 1.02561

1.02532 1.02530
1.02501 1.02499
1.02471 1.02469
1.02440 1.02438
1.02409 1.02407

1.02379 1.02377
1.02348 1.02346
1.02317 1.02315
1.02286 1.02284
1.02255 1.02254

1.02225 1.02223
1.02194 1.02192
1.02163 1.02161
1.02132 1.02130
1.02101 1.02099

1.02070 1.02068
1.02039 1.02037
1.02008 1.02006
1.01977 1.01975

1.03135
1.03105
1.03075
1.03044
1.03014

1.02984
1.02954
1.02924
1.02893
1.02863

1.02833
1.02802
1.02772
1.02742
1.02711

1.02681
1.02650
1.02620
1.02589
1.02559

1.02528
1.02497
1.02467
1.02436
1.02406

1.02375
1.02344
1.02313
1.02283
1.02252

1.02221
1.02190
1.02159
1.02128
1.02098

1.02067
1.02036
1.02005
1.01974

1.03133
1.03102
1.03072
1.03042
1.03012

1.02982
1.02952
1.02921
1.02891
1.02861

1.02830
1.02800
1.02770
1.02739
1.02709

1.02679
1.02648
1.02618
1.02587
1.02557

1.02526
1.02495
1.02465
1.02434
1.02404

1.02373
1.02342
1.02312
1.02281
1.02250

1.02219
1.02188
1.02158
1.02127
1.02096

1.02065
1.02034
1.02003
1.01972

1.03130
1.03100
1.03070
1.03040
1.03010

1.02979
1.02949
1.02919
1.02889
1.02859

1.02828
1.02798
1.02768
1.02737
1.02707

1.02676
1.02646
1.02616
1.02585
1.02555

1.02524
1.02494
1.02463
1.02432
1.02402

1.02371
1.02340
1.02310
1.02279
1.02248

1.02218
1.02187
1.02156
1.02125
1.02094

1.02063
1.02032
1.02002
1.01971

1.03128
1.03098
1.03068
1.03037
1.03007

1.02977
1.02947
1.02917
1.02887
1.02856

1.02826
1.02796
1.02765
1.02735
1.02705

1.02674
1.02644
1.02614
1.02583
1.02553

1.02522
1.02492
1.02461
1.02430
1.02400

1.02369
1.02339
1.02308
1.02277
1.02247

1.02216
1.02185
1.02154
1.02123
1.02093

1.02062
1.02031
1.02000
1.01969

0.4006 0.4007

1.03125
1.03095
1.03065
1.03035
1.03005

1.02975
1.02945
1.02915
1.02884
1.02854

1.02824
1.02794
1.02763
1.02733
1.02703

1.02672
1.02642
1.02612
1.02581
1.02551

1.02520
1.02490
1.02459
1.02429
1.02398

1.02367
1.02337
1.02306
1.02276
1.02245

1.02214
1.02183
1.02153
1.02122
1.02091

1.02060
1.02029
1.01998
1.01967

1.03123
1.03093
1.03063
1.03033
1.03003

1.02973
1.02942
1.02912
1.02882
1.02852

1.02822
1.02791
1.02761
1.02731
1.02701

1.02670
1.02640
1.02610
1.02579
1.02549

1.02518
1.02488
1.02457
1.02427
1.02396

1.02366
1.02335
1.02304
1.02274
1.02243

1.02212
1.02182
1.02151
1.02120
1.02089

1.02059
1.02028
1.01997
1.01966

TEMP.
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51.3
51.4

51.5
51.6
51.7
51.8
51.9

52.0
52.1
52.2
52.3
52.4

52.5
52.6
52.7
52.8
52.9

53.0
53.1
53.2
53.3
53.4

53.5
53.6
53.7
53.8
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53.9 1.01946 1.01944 1.01943 1.01941 1.01940 1.01938 1.01937 1.01935 53.9
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TABLE 53E — FOR NGL &AND LPG LIQUIDS
DENSITY REDUCTION TO 15°C

OBSERVED DENSITY

TEMP. 210.0 215.0 220.0 225.0 230.0 235.0 240.0 245.0 250.0 TEMP.
() ()
CORRESPONDING DENSITY AT 15°C
31.0 352.6 352.6 352.7 352.9 353.2 353.5 353.9 354.5 355.2 31.0
32.0 356.8 356.8 356.9 357.0 357.2 357.5 357.8 358.1 358.5 32.0
33.0 359.6 359.6 359.7 359.7 359.9 360.1 360.3 360.7 361.1 33.0
34.0 362.1 362.2 362.2 362.3 362.4 362.6 362.9 363.3 363.7 34.0
35.0 364.7 364.7 364.7 364.8 365.0 365.2 365.5 365.9 366.3 35.0
36.0 367.2 367.2 367.3 367.4 367.5 367.8 368.1 368.4 368.9 36.0
37.0 369.7 369.8 369.8 369.9 370.1 370.3 370.6 371.0 371.5 37.0
38.0 372.3 372.3 372.4 372.5 372.7 372.9 373.2 373.6 374.1 38.0
39.0 374.8 374.9 374.9 375.1 375.2 375.5 375.8 376.2 376.7 39.0
40.0 377.4 377.4 377.5 377.6 377.8 378.0 378.4 378.8 379.3 40.0
41.0 379.9 380.0 380.1 380.2 380.4 380.6 380.9 381.4 381.9 41.0
42.0 382.5 382.5 382.6 382.7 382.9 383.2 383.5 383.9 384.5 42.0
43.0 385.1 385.1 385.2 385.3 385.5 385.8 386.1 386.5 387.0 43.0
44.0 387.6 387.7 387.7 387.9 388.1 388.3 388.7 389.1 389.6 44.0
45.0 390.2 390.2 390.3 390.4 390.6 390.9 391.2 391.7 392.2 45.0
46.0 392.7 392.8 392.9 393.0 393.2 393.5 393.8 394.3 394.8 46.0
47.0 395.3 395.4 395.4 395.6 395.8 396.0 396.4 396.8 397.4 47.0
48.0 397.9 397.9 398.0 398.1 398.4 398.6 399.0 399.4 399.9 48.0
49.0 400.4 400.5 400.6 400.7 400.9 401.2 401.5 402.0 402.5 49.0
50.0 403.0 403.1 403.1 403.3 403.5 403.8 404.1 404.6 405.1 50.0
51.0 405.6 405.6 405.7 405.9 406.1 406.3 406.7 407.1 407.7 51.0
52.0 408.1 408.2 408.3 408.4 408.6 408.9 409.3 409.7 410.2 52.0
53.0 410.7 410.8 410.9 411.0 411.2 411.5 411.8 412.3 412.8 53.0
54.0 413.3 413.3 413.4 413.6 413.8 414.1 414.4 414.9 415.4 54.0
55.0 415.8 415.9 416.0 416.1 416.4 416.6 417.0 417.4 418.0 55.0
56.0 418.4 418.5 418.6 418.7 418.9 419.2 419.6 420.0 420.5 56.0
57.0 421.0 421.0 421.1 421.3 421.5 421.8 422.1 422.6 423.1 57.0
58.0 423.6 423.6 423.7 423.9 424.1 424.4 424.7 425.1 425.7 58.0
59.0 426.1 426.2 426.3 426.4 426.7 426.9 427.3 427.7 428.2 59.0
60.0 428.7 428.8 428.9 429.0 429.2 429.5 429.9 430.2 430.7 60.0
61.0 431.1 431.1 431.2 431.3 431.5 431.7 432.0 432.4 432.8 61.0
62.0 433.2 433.3 433.4 433.5 433.7 433.9 434.2 434.6 435.0 62.0
63.0 435.4 435.5 435.5 435.7 435.8 436.1 436.4 436.7 437.1 63.0
64.0 437.6 437.6 437.7 437.8 438.0 438.2 438.5 438.9 439.3 64.0
65.0 439.8 439.8 439.9 440.0 440.2 440.4 440.7 441.0 441.4 65.0
66.0 441.9 442.0 442.1 442.2 442.3 442.6 442.8 443.2 443.6 66.0
67.0 444.1 444.1 444.2 444.3 444.5 444.7 445.0 445.3 445.8 67.0
68.0 446.3 446.3 446.4 446.5 446.7 446.9 447.2 447.5 447.9 68.0
69.0 448.4 448.5 448.6 448.7 448.8 449.0 449.3 449.7 450.1 69.0
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400.00

1.02824
1.02551
1.02276
1.01999
1.01720

1.01438
1.01155
1.00870
1.00582
1.00292

1.00000
0.99705
0.99409
0.99109
0.98807

0.98503
0.98196
0.97886
0.97573
0.97257

0.96939
0.96617
0.96293
0.95965
0.95633

0.95299
0.94960
0.94618
0.94273
0.93923

0.93570
0.93212
0.92850
0.92483
0.92112

0.91736
0.91355
0.90969
0.90577

TABLE 54E — FOR NGL &AND LPG LIQUIDS

TEMPERATURE VOLUME CORRECTION TO 15°C

405.00

FACTOR
1.02719
1.02456
1.02190
1.01923
1.01654

1.01384
1.01111
1.00836
1.00559
1.00281

1.00000
0.99717
0.99432
0.99145
0.98855

0.98563
0.98269
0.97972
0.97673
0.97371

0.97066
0.96759
0.96449
0.96136
0.95820

0.95501
0.95179
0.94854
0.94525
0.94193

0.93858
0.93519
0.93176
0.92829
0.92478

0.92123
0.91764
0.91400
0.91032

DENSITY AT 15 DEGREES °C
410.00 415.00 420.00 425.00

FOR CORRECTING VOLUME TO 15°C

1.02623 1.02535 1.02453 1.02377
1.02368 1.02288 1.02214 1.02145
1.02112 1.02040 1.01974 1.01912
1.01854 1.01791 1.01732 1.01678
1.01595 1.01540 1.01489 1.01443

1.01333 1.01287 1.01245 1.01206
1.01070 1.01033 1.00999 1.00967
1.00806 1.00777 1.00752 1.00728
1.00539 1.00520 1.00503 1.00487
1.00270 1.00261 1.00252 1.00244

1.00000 1.00000 1.00000 1.00000
0.99728 0.99737 0.99746 0.99754
0.99453 0.99473 0.99491 0.99507
0.99177 0.99207 0.99234 0.99259
0.98899 0.98938 0.98975 0.99008

0.98618 0.98668 0.98714 0.98757
0.98335 0.98396 0.98452 0.98503
0.98050 0.98122 0.98187 0.98248
0.97763 0.97846 0.97921 0.97991
0.97474 0.97567 0.97653 0.97732

0.97182 0.97287 0.97383 0.97472
0.96887 0.97004 0.97111 0.97209
0.96590 0.96719 0.96837 0.96945
0.96291 0.96432 0.96561 0.96679
0.95989 0.96142 0.96282 0.96411

0.95684 0.95850 0.96002 0.96141
0.95376 0.95556 0.95719 0.95868
0.95066 0.95258 0.95434 0.95594
0.94753 0.94959 0.95146 0.95318
0.94436 0.94656 0.94856 0.95039

0.94117 0.94351 0.94564 0.94758
0.93794 0.94043 0.94269 0.94475
0.93468 0.93732 0.93971 0.94190
0.93138 0.93417 0.93671 0.93902
0.92805 0.93100 0.93367 0.93611

0.92469 0.92780 0.93062 0.93318
0.92128 0.92456 0.92753 0.93022
0.91784 0.92129 0.92441 0.92724
0.91436 0.91798 0.92126 0.92423

430.00

1.02306
1.02081
1.01855
1.01628
1.01399

1.01169
1.00938
1.00706
1.00472
1.00237

1.00000
0.99762
0.99523
0.99282
0.99040

0.98796
0.98551
0.98304
0.98055
0.97805

0.97553
0.97300
0.97045
0.96788
0.96529

0.96269
0.96006
0.95742
0.95476
0.95207

0.94937
0.94665
0.94390
0.94113
0.93834

0.93553
0.93269
0.92983
0.92695

435.00

1.02220
1.02003
1.01785
1.01566
1.01346

1.01125
1.00902
1.00679
1.00454
1.00227

1.00000
0.99771
0.99541
0.99310
0.99077

0.98843
0.98608
0.98371
0.98133
0.97893

0.97652
0.97409
0.97165
0.96919
0.96671

0.96422
0.96171
0.95919
0.95665
0.95408

0.95150
0.94891
0.94629
0.94365
0.94100

0.93832
0.93562
0.93290
0.93016
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TABLE 59E — FOR NGL &AND LPG LIQUIDS
DENSITY REDUCTION TO 20°C

OBSERVED DENSITY

TEMP. 210.0 215.0 220.0 225.0 230.0 235.0 240.0 245.0 250.0 TEMP.
() ()
CORRESPONDING DENSITY AT 20°C
31.0 332.9 332.9 333.1 333.3 333.6 334.0 334.5 335.2 336.1 31.0
32.0 338.0 338.1 338.1 338.3 338.5 338.9 339.2 339.7 340.2 32.0
33.0 341.6 341.6 341.7 341.8 341.9 342.2 342.5 343.0 343.5 33.0
34.0 344.8 344.8 344.9 345.0 345.1 345.4 345.7 346.2 346.7 34.0
35.0 347.9 347.9 348.0 348.1 348.3 348.5 348.9 349.3 349.9 35.0
36.0 351.0 351.0 351.1 351.2 351.4 351.6 352.0 352.4 353.0 36.0
37.0 354.0 354.0 354.1 354.2 354.4 354.7 355.0 355.5 356.0 37.0
38.0 357.0 357.0 357.1 357.2 357.4 357.7 358.0 358.5 359.1 38.0
39.0 359.9 359.9 360.0 360.1 360.3 360.6 361.0 361.5 362.0 39.0
40.0 362.8 362.9 362.9 363.1 363.3 363.6 363.9 364.4 365.0 40.0
41.0 365.7 365.8 365.8 366.0 366.2 366.5 366.8 367.3 367.9 41.0
42.0 368.6 368.6 368.7 368.9 369.1 369.3 369.7 370.2 370.8 42.0
43.0 371.4 371.5 371.6 371.7 371.9 372.2 372.6 373.1 373.6 43.0
44.0 374.3 374.3 374.4 374.6 374.8 375.1 375.4 375.9 376.5 44.0
45.0 377.1 377.1 377.2 377.4 377.6 377.9 378.3 378.7 379.3 45.0
46.0 379.9 379.9 380.0 380.2 380.4 380.7 381.1 381.5 382.1 46.0
47.0 382.7 382.7 382.8 383.0 383.2 383.5 383.9 384.3 384.9 47.0
48.0 385.5 385.5 385.6 385.8 386.0 386.3 386.6 387.1 387.7 48.0
49.0 388.2 388.3 388.4 388.5 388.7 389.0 389.4 389.9 390.5 49.0
50.0 391.0 391.0 391.1 391.3 391.5 391.8 392.2 392.6 393.2 50.0
51.0 393.7 393.8 393.9 394.0 394.3 394.6 394.9 395.4 396.0 51.0
52.0 396.5 396.5 396.6 396.8 397.0 397.3 397.7 398.1 398.7 52.0
53.0 399.2 399.2 399.4 399.5 399.7 400.0 400.4 400.9 401.4 53.0
54.0 401.9 402.0 402.1 402.2 402.5 402.7 403.1 403.6 404.1 54.0
55.0 404.6 404.7 404.8 405.0 405.2 405.5 405.8 406.3 406.9 55.0
56.0 407.3 407.4 407.5 407.7 407.9 408.2 408.5 409.0 409.6 56.0
57.0 410.0 410.1 410.2 410.4 410.6 410.9 411.2 411.7 412.3 57.0
58.0 412.7 412.8 412.9 413.1 413.3 413.6 413.9 414.4 414.9 58.0
59.0 415.4 415.5 415.6 415.8 416.0 416.3 416.6 417.1 A417.6 59.0
60.0 418.1 418.2 418.3 418.5 418.7 419.0 419.3 419.7 420.2 60.0
61.0 420.6 420.7 420.8 420.9 421.1 421.3 421.6 422.0 422.5 61.0
62.0 422.9 423.0 423.1 423.2 423.4 423.6 423.9 424.3 424.8 62.0
63.0 425.2 425.3 425.4 425.5 425.7 425.9 426.2 426.6 427.0 63.0
64.0 427.5 427.6 427.7 427.8 428.0 428.2 428.5 428.9 429.3 64.0
65.0 429.8 429.9 429.9 430.1 430.2 430.5 430.8 431.1 431.6 65.0
66.0 432.1 432.1 432.2 432.4 432.5 432.8 433.1 433.4 433.9 66.0
67.0 434.4 434.4 434.5 434.6 434.8 435.0 435.3 435.7 436.1 67.0
68.0 436.7 436.7 436.8 436.9 437.1 437.3 437.6 437.9 438.4 68.0
69.0 438.9 439.0 439.1 439.2 439.3 439.6 439.8 440.2 440.6 69.0

This document is not an API/ASTM/GPA Standard; it is under consideration within an API technical committee but has
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400.00

1.05537
1.05278
1.05017
1.04754
1.04490

1.04224
1.03956
1.03686
1.03415
1.03142

1.02866
1.02589
1.02310
1.02029
1.01746

1.01460
1.01173
1.00883
1.00591
1.00297

1.00000
0.99701
0.99399
0.99095
0.98788

0.98478
0.98166
0.97851
0.97533
0.97212

0.96887
0.96560
0.96229
0.95895
0.95558

0.95217
0.94872
0.94523
0.94170

TABLE 60E — FOR NGL &AND LPG LIQUIDS

TEMPERATURE VOLUME CORRECTION TO 20°C

405.00

FACTOR
1.05348
1.05096
1.04844
1.04589
1.04333

1.04076
1.03817
1.03556
1.03294
1.03030

1.02764
1.02496
1.02227
1.01955
1.01682

1.01407
1.01130
1.00850
1.00569
1.00286

1.00000
0.99712
0.99422
0.99130
0.98835

0.98538
0.98238
0.97936
0.97631
0.97323

0.97012
0.96699
0.96383
0.96064
0.95741

0.95416
0.95087
0.94755
0.94419

DENSITY AT 20 DEGREES °C
410.00 415.00 420.00 425.00

FOR CORRECTING VOLUME TO 20°C

1.05172 1.05009 1.04852 1.04671
1.04928 1.04772 1.04623 1.04449
1.04683 1.04534 1.04392 1.04226
1.04437 1.04295 1.04159 1.04002
1.04189 1.04055 1.03926 1.03777

1.03939 1.03813 1.03691 1.03551
1.03688 1.03569 1.03455 1.03323
1.03436 1.03324 1.03218 1.03094
1.03182 1.03078 1.02979 1.02864
1.02926 1.02830 1.02739 1.02633

1.02669 1.02581 1.02497 1.02401
1.02410 1.02331 1.02254 1.02167
1.02150 1.02078 1.02010 1.01932
1.01887 1.01824 1.01764 1.01695
1.01623 1.01569 1.01517 1.01457

1.01357 1.01312 1.01268 1.01218
1.01090 1.01053 1.01018 1.00977
1.00820 1.00792 1.00766 1.00735
1.00549 1.00530 1.00512 1.00492
1.00275 1.00266 1.00257 1.00247

1.00000 1.00000 1.00000 1.00000
0.99723 0.99732 0.99741 0.99752
0.99443 0.99463 0.99481 0.99502
0.99162 0.99191 0.99219 0.99251
0.98878 0.98917 0.98955 0.98998

0.98592 0.98642 0.98689 0.98743
0.98304 0.98364 0.98421 0.98487
0.98013 0.98084 0.98152 0.98228
0.97720 0.97802 0.97880 0.97968
0.97425 0.97518 0.97606 0.97707

0.97127 0.97231 0.97330 0.97443
0.96826 0.96942 0.97052 0.97177
0.96523 0.96651 0.96772 0.96910
0.96217 0.96357 0.96490 0.96640
0.95908 0.96061 0.96206 0.96369

0.95597 0.95762 0.95919 0.96095
0.95282 0.95461 0.95629 0.95820
0.94965 0.95157 0.95338 0.95542
0.94644 0.94850 0.95043 0.95261

430.00

1.04502
1.04288
1.04073
1.03856
1.03639

1.03420
1.03201
1.02980
1.02758
1.02535

1.02311
1.02086
1.01859
1.01631
1.01402

1.01172
1.00940
1.00707
1.00473
1.00237

1.00000
0.99761
0.99522
0.99280
0.99037

0.98793
0.98547
0.98299
0.98050
0.97799

0.97546
0.97292
0.97036
0.96778
0.96518

0.96257
0.95993
0.95728
0.95460

435.00

1.04346
1.04138
1.03930
1.03721
1.03511

1.03300
1.03087
1.02874
1.02660
1.02445

1.02228
1.02011
1.01792
1.01572
1.01351

1.01129
1.00906
1.00681
1.00455
1.00228

1.00000
0.99770
0.99539
0.99307
0.99073

0.98838
0.98602
0.98364
0.98125
0.97884

0.97641
0.97397
0.97152
0.96904
0.96656

0.96405
0.96153
0.95899
0.95643
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Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 63: [96] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 63: [97] Formatted Keith Fry 8/26/2016 8:56:00 AM

Font: Not Italic, Not Superscript/ Subscript

| Page 63: [98] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5"+ 3"+ 4"+ 5"+ 6"

| Page 63: [99] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 63: [100] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5"+ 6"

| Page 63: [101] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 63: [102] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 63: [103] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 63: [104] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5"+ 3"+ 4"+ 5"+ 6"

| Page 63: [105] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 63: [106] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 63: [107] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 63: [108] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 63: [109] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 63: [110] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 63: [111] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 63: [112] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 63: [113] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 63: [114] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 63: [115] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 63: [116] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 63: [117] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 63: [118] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 63: [119] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [120] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [121] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [122] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [123] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [124] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [125] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [126] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [127] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [128] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [129] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [130] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [131] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [132] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [133] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [134] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [135] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [136] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [137] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [138] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [139] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [140] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [141] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [142] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [143] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [144] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [145] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [146] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [147] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [148] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [149] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [150] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [151] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [152] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [153] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [154] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [155] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [156] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [157] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [158] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [159] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [160] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [161] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [162] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [163] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 65: [164] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 65: [165] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 66: [166] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 66: [167] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 66: [168] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 67: [169] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 67: [170] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 67: [171] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 67: [172] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 67: [173] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 67: [174] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 67: [175] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 67: [176] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 67: [177] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 67: [178] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 67: [179] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 67: [180] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 67: [181] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 67: [182] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 67: [183] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 67: [184] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 68: [185] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 68: [186] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 68: [187] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 68: [188] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 69: [189] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 69: [190] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 69: [191] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 69: [192] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 69: [193] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 69: [194] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 69: [195] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 69: [196] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 69: [197] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 69: [198] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 69: [199] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 69: [200] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 69: [201] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 69: [202] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 69: [203] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 69: [204] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [205] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [206] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [207] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [208] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [209] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [210] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [211] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [212] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [213] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [214] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [215] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [216] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [217] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [218] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [219] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [220] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [221] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [222] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [223] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [224] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [225] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [226] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [227] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [228] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [229] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [230] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [231] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [232] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [233] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [234] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [235] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [236] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [237] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [238] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [239] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [240] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [241] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 70: [242] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 70: [243] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 71: [244] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 71: [245] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 71: [246] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 71: [247] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 71: [248] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 71: [249] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 71: [250] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 71: [251] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 71: [252] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 71: [253] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [254] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [255] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [256] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [257] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [258] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [259] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [260] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [261] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [262] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [263] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [264] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [265] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [266] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [267] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [268] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [269] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [270] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [271] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [272] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [273] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [274] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [275] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [276] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [277] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [278] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [279] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [280] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [281] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [282] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [283] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [284] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [285] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [286] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [287] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [288] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [289] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [290] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [291] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [292] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [293] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [294] Formatted Keith Fry 8/22/2016 9:15:00 AM




Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 72: [295] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 72: [296] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 74: [297] Formatted Keith Fry 8/29/2016 8:52:00 AM

Font: Bold

| Page 74: [298] Formatted Keith Fry 8/29/2016 8:52:00 AM

Font: Times New Roman, Bold

| Page 74: [299] Formatted Keith Fry 8/29/2016 8:52:00 AM
Font: Bold
| Page 74: [300] Formatted Keith Fry 8/29/2016 8:53:00 AM

Font: Italic, Subscript

| Page 74: [301] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 74: [302] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [303] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 74: [304] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [305] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 74: [306] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [307] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 74: [308] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [309] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 74: [310] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [311] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 74: [312] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 74: [313] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 74: [314] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [315] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 74: [316] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [317] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 74: [318] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [319] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 74: [320] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [321] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 74: [322] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [323] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 74: [324] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [325] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 74: [326] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [327] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 74: [328] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [329] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 74: [330] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 74: [331] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 74: [332] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [333] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 74: [334] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [335] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 74: [336] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 74: [337] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 75: [338] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 75: [339] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 75: [340] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 75: [341] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 75: [342] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 75: [343] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 75: [344] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 75: [345] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 75: [346] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 75: [347] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [348] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 76: [349] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [350] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [351] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [352] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [353] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [354] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 76: [355] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [356] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [357] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 76: [358] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [359] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [360] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 76: [361] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [362] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [363] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [364] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [365] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [366] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 76: [367] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [368] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [369] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [370] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [371] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [372] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 76: [373] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [374] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [375] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 76: [376] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [377] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [378] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 76: [379] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [380] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [381] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [382] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [383] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [384] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 76: [385] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [386] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [387] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [388] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 76: [389] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [390] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 76: [391] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 76: [392] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [393] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 78: [394] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [395] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [396] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [397] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [398] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [399] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 78: [400] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [401] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [402] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 78: [403] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [404] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [405] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 78: [406] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [407] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [408] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [409] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [410] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [411] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 78: [412] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [413] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [414] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [415] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [416] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [417] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 78: [418] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [419] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [420] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 78: [421] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [422] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [423] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 78: [424] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [425] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [426] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [427] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [428] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [429] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 78: [430] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [431] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [432] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [433] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [434] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [435] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 78: [436] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 78: [437] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 78: [438] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 78: [439] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [440] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [441] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [442] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [443] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [444] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 80: [445] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [446] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [447] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 80: [448] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [449] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [450] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 80: [451] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [452] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [453] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [454] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [455] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [456] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 80: [457] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [458] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [459] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [460] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [461] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [462] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 80: [463] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [464] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [465] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 80: [466] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [467] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [468] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 80: [469] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [470] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [471] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [472] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [473] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [474] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 80: [475] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [476] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [477] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [478] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [479] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [480] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 80: [481] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [482] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [483] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 80: [484] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 80: [485] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 80: [486] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 80: [487] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [488] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [489] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [490] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [491] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [492] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 82: [493] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [494] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [495] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [496] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [497] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [498] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 82: [499] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [500] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [501] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 82: [502] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [503] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [504] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 82: [505] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [506] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [507] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [508] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [509] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [510] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 82: [511] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [512] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [513] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [514] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [515] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [516] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 82: [517] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [518] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [519] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 82: [520] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [521] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [522] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 82: [523] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [524] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [525] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [526] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 82: [527] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 82: [528] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 82: [529] Formatted Keith Fry

8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7",

Decimal aligned + 5.9", Decimal aligned

Decimal aligned + 4.8",

| Page 82: [530] Formatted Keith Fry

8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7",

Decimal aligned + 4.8",

Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 86: [531] Formatted Keith Fry

8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7",

Decimal aligned + 5.9", Decimal aligned

Decimal aligned + 4.8",

| Page 86: [532] Formatted Keith Fry

8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7",

Decimal aligned + 4.8",

Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 86: [533] Formatted Keith Fry

8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7",

Decimal aligned + 5.9", Decimal aligned

Decimal aligned + 4.8",

| Page 86: [534] Formatted Keith Fry

8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7",

Decimal aligned + 5.9", Decimal aligned

Decimal aligned + 4.8",

| Page 87: [535] Formatted Keith Fry

8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7",

Decimal aligned + 5.9", Decimal aligned

Decimal aligned + 4.8",

| Page 87: [536] Formatted Keith Fry

8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7",

Decimal aligned + 4.8",

Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 87: [537] Formatted Keith Fry

8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7",

Decimal aligned + 5.9", Decimal aligned

Decimal aligned + 4.8",



| Page 87: [538] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 87: [539] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [540] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 87: [541] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [542] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 87: [543] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [544] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 87: [545] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [546] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 87: [547] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [548] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 87: [549] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [550] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 87: [551] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [552] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 87: [553] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [554] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 87: [555] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 87: [556] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 87: [557] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [558] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 87: [559] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [560] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 87: [561] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [562] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 87: [563] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [564] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"



| Page 87: [565] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [566] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 87: [567] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 87: [568] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 87: [569] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 88: [570] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 88: [571] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 88: [572] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 88: [573] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



| Page 88: [574] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Not at 2.5" + 3"+ 4"+ 5"+ 6"

| Page 88: [575] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned

| Page 88: [576] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned + Notat 2.5" + 3"+ 4"+ 5" + 6"

| Page 88: [577] Formatted Keith Fry 8/22/2016 9:15:00 AM

Tab stops: 2.3", Right,Leader: ... + 2.6", Decimal aligned + 3.7", Decimal aligned + 4.8",
Decimal aligned + 5.9", Decimal aligned



