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PREFACE

This document is the seventeenth in a series comprising the Northeast
Corridor Regional Modeling Project——Annual Emission Inventory Reports.
Included in the series are:

Volume
Volume
Volume
Volume
Volume
Volume
Volume
Volume
Volume
Volume
Volume
Volume
Vo lume
Volume
Vo lume
Volume
Volume

Volume

I:
II1:
III:
1V:
V:
VI:
VII:
VIII:
IX:
X:
XI:
XI1:
XIII:
XIvV:
Xv:
XVI:
XVII:

XVIII:

Project Approach

Connecticut Emission Inventory
Delaware Emission Inventory

Maine Emission Inventory

Maryland Emission Inventory
Massachusetts Emission Inventory

New Hampshire Emission Inventory

New Jersey Emission Inventory

New York Emission Inventory

Ohio Emission Inventory

Pennsylvania Emission Inventory

Rhode Island Emission Inventory
Vermont Emission Inventory

Virginia Emission Inventory
Washington, DC Emission Inventory
West Virginia Emission Inventory
Development of Temporal, Spatial, and
Species Allocation Factors

NECRMP Inventory Review and Evaluation

Although these reports relate to several work assignments and distinctly
separate tasks, due to their similarity and relationships, it was decided to
combine the documentation of the efforts completed in a series of single theme

volumes.
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SECTION 1

INTRODUCT ION

As part of the Northeast Corridor Regional Modeling Project (NECRMP), the
Air Management Technology Branch (AMTB) of EPA's Office of Air Quality
Planning and Standards (OAQPS) has compiled annual, countywide emission
inventories of total volatile organic compounds (VOC) and oxides of nitrogen
(NO,) for the states in the NECRMP study region. The development of these
inventories is documented in previous volumes in this series.l”16 The
Meteorology and Assessment Division of the Office of Research and Development,
Environmental Sciences Research Laboratory (ORD-ESRL) at Research Triangle
Park, North Carolina requires more resolved emissions data than are available
from the NECRMP inventories. Specifically, hourly emissions of various
photochemical reactivity classes of VOC and NOy must be known for each grid
cell within the modeling region. The primary purpose of this report is to
list the data sources, processes and assumptions used in generating the
temporal, spatial and species allocation factors that are needed to provide
this additional resolution.

GCA has developed a set of allocation factors which will resolve the
NECRMP annual inventories into gridded, hourly emission totals, by reactive
class. With the exception of the VOC and NOy species allocation factors,
these allocation factors have been developed in the file formats required by
the Regional Model Data Handling System (RMDHS),l7 the modified version of
the Airshed Model Data Handling System.l8 The species allocation factors
are presented in a more basic format that allows the user to reflect any
reactivity classification scheme of choice when developing the RMDHS species
allocation factor file.

This work assignment was subdivided into three subtasks: (a) development
of temporal variation factors, (b) development of spatial distribution
factors, and (c) development of factors allocating VOC and NOy into
component species. The following sections address each of these subtasks in
this order. Example factor listings are included that illustrate the
formats. The complete listings of the temporal and spatial factor files are
included as appendices, being too voluminous to be incorporated in the main
text. The species allocation factors are included in Section 4. The land use
data, which form the basis of many of the spatial allocation factors, are also
included in an appendix.



SECTION 2

TEMPORAL ALLOCATION FACTOR DEVELOPMENT

INTRODUCTION

Temporal allocation factors are required to apportion the annual emission
totals provided by the NECRMP emission inventoriesl™16 into hourly totals for
a typical weekday for any season. The TPSPLIT program of RMDHS17 performs
this function by reading the temporal allocation factors and applying them to
an EIS/P&R master file. TPSPLIT has capabilities for generating default
temporal factors based on operating rates contained in EIS point source master
files. TPSPLIT will default to uniform emissions distributions for area
sources if no patterns are supplied by the user. Therefore, emphasis was
placed on developing temporal factors for all area source categories. Some
emphasis was also placed on developing point source temporal factors for power
plants, which represent significant NOy emissions.

RMDHS17 temporally allocates emissions by applying a set of fractional
multipliers to the annual emission totals. First, a seasonal fraction is
applied to determine quarterly emissions for the season of interest (e.g.,
0.25 if 25 percent of a plant's operations occur during a given quarter).
Next, a daily fraction is applied which apportions the seasonal total to a
daily total for a "typical" weekday. For example, if a process occurs
uniformly 7 days per week, the seasonal fraction would be calculated as:

1 _ 1
(13 weeks/season) (7 days/week) 91 days/season

Daily fraction = = 0.011

For a process operating only 5 days per week, the daily fraction would be
calculated as:

1 _ 1
(13 weeks/season) (5 days/week) 65 days/season

Daily fraction = = 0.015

Similarly, hourly totals are calculated by multiplying the daily totals by one
of 24 hourly fractions representing an entire diurnal pattern. If all of a
plant's emissions occur during a standard 8 a.m. to 5 p.m. workday, the
multiplicative fraction for each of these hours would be calculated as:

1
9 operating hours/day

Hourly Fraction = = 0.111



The hourly fraction for the 15 hours of nonoperation would, of course, be
zero. All hourly allocation factors correspond to local time, thus reflecting
daylight savings time in the summer and standard time in the other months of
the year.

POINT SOURCE TEMPORAL FACTOR DEVELOPMENT

Point source hourly temporal factors for electric utilities were
calculated using hourly power plant fuel use data previously collected by GCA
for use in the Electric Power Research Institute's (EPRI) Sulfate Regional
Experiment (SURE) program.19 The SURE program resulted in the collection of
criteria pollutant emissions for the eastern United States and southern
Canada. Included in this effort was the acquisition of hourly fuel use data
for approximately 300 power plants within the SURE region for several study
periods, at least one for each season. Since the SURE study area included all
of the NECRMP study area and the power plants contained in the hourly
inventory represented approximately 90 percent of the utility SOy emissions
in the SURE region, the SURE data are believed to represent the best available
data for determining hourly emission patterns.

There were no SURE hourly fuel use data available for the States of Rhode
Island or Vermont. Factors were assigned from the neighboring States of
Connecticut and New Hampshire, respectively.

Fuel and state specific seasonal temporal factors were derived from power
generation statistics obtained from the U.S. Department of Energy's (DOE) 1979
Energy Data Reports.20 The DOE seasonal factors and SURE hourly factors
were merged and coded into RMDHSL7 format.

Point source temporal factors for other industries were not developed
owing to the lack of available data. The EIS point source operating rate data
used for developing default factors in TPSPLIT are probably as accurate as any
general temporal factors that could be developed.* Some studies describing
point source temporal variation are available and were examined. These
included the Regional Air Pollution Study (RAPS),21 an Urban Airshed Model
emission inventory for Tulsa,22 and a similar study in the Philadelphia
AQCR.23 The temporal factors in those studies were found to be chiefly
plant-specific and appropriate generalizations could not be made regarding
applicability to broad industry classes in NECRMP. The 1982 ozone SIP
inventories, which are resolved to a typical summer weekday, could eventually
provide additional plant-specific resolution.

*If no plant or SCC-specific temporal factors are available, RMDHS will first
default to the operating parameters contained in the EIS point source record
to determine a temporal pattern. 1f these operating data are incomplete,
RMDHS assumes a standard operating pattern of 52 weeks per year, 5 days per
week and 8 hours per day, beginning at 0700, local time. See Appendix D of
Reference 17 for details.



AREA SOURCE TEMPORAL ALLOCATION FACTOR DEVELOPMENT

Temporal allocation factors were developed for the area source categories
included in the NECRMP annual emission inventories.l™}® Table 1 1lists the
categories for which temporal factors were defined. For area sources for
which no factors are defined, RMDHS assumes a standard operating pattern of
52 weeks per year, 7 days per week and 24 hours per day.

Data Sources

In order to define the temporal allocation factors, a number of sources
were consulted. The first source examined was the Emissions Inventory for the
SURE Region.19 This study includes state-specific seasonal, diurnal, and
hourly variations, as well as some national temporal patterns for a number of
area source categories. The data found in this study primarily reflect 1977.

Temporal patterns suggested in Procedures for the Preparation of Emission
Inventories for Volatile Organic Compounds, Volume II Emission Inventory
Requirements for Photochemical Air Quality Simulation Models“* were also
used for a number of area source categories, particularly when region-specific
data were unavailable. These patterns are hereafter referred to as EPA
Guideline Values. Also consulted was Seasonal Variations — Organic Emissions
for Significant Sources of Volatile Organic Compounds.=>t

Temporal patterns presented in current VOC and NOy emission inventories
covering states within and outside of the NECRMP study area were also
examined. For some categories, GCA utilized data published by the U.S.
Department of Transportation, U.S. Department of Energy, and the U.S. Civil
Aeronautics Board to derive temporal patterns. When reliable data were
unavailable, GCA estimated patterns. In these instances, assumptions are
identified in the text.

Temporal Allocation Factor Development

Temporal data from the references described previously were reviewed for
each area source category. Since the temporal distributions of emissions most
often reflect directly the temporal patterns of the activities that cause the
emissions, related categories were grouped together. The deviation of
seasonal, daily, and hourly allocation factors for the area source emission
categories defined previously in Table 1 are described as follows.

Gasoline Handling--

Seasonal variations in gasoline sales were investigated using the data
presented in Table MF-33GA, '"Monthly Motor Gasoline Reported by States" and
Table MF-26, "Highway Use of Gasoline by Months" from the 1979 and 1980
versions of Highway Statistics.<™ While seasonal patterns did differ
slightly from state to state, the magnitude of variation was quite small. The
seasonal allocation factor for each season for all states within the NECRMP
region was found to be 25 percent *+ 2 percent. These slight variations were
determined not to be significant enough to justify the data handling cost and




TABLE 1. AREA SOURCE CATEGORIES AND CODES2
EIS/P&R
Source
Category EI1S/AS

Code Code Desgcription
91005300 01 Stage I Gasoline Evap
91005400 02 Stage I1I Gasoline Evap
91005500 03 Storage Tank Breathing
91005600 04 Gasoline Loading/Transit
91005700 05 Sm Ind/Comm Degreasing
91005800 06 Dry Cleaning
91005900 07 Arch Surface Coating
91006000 08 Auto Body Refinishing
91006100 09 Sm Ind Surface Coating
91006200 10 Graphic Arts
91006300 11 Comm/Cons Solvent Use
91006400 12 Cutback Asphalt
91006500 13 Pesticides
90602100 14 On-Highway LDV
90602400 15 On-Highway LDT1
90602500 16 On-Highway LDT2
90602200 17 On-Highway HDG
90702200 18 On-Highway HDD
90602600 19 On-Highway MC
90100111 20 Residential Anthracite
90100222 21 Regidential Bituminous
90100440 22 Residential Residual 0il
90100330 23 Residential Distillate
90100500 24 Residential Natural Gas
90100700 25 Residential LPG
90100600 26 Residential Wood
90200111 27 Comm/Inst Anthracite
90200222 28 Comm/Inst Bituminous
90200440 29 Comm/Inst Residual 0il

(continued)
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TABLE 1 {(continued)

EIS/P&R

Source

Category EIS/AS

Code Code Description

90200330 30 Comm/Inst Distillate Oil
90200500 31 Comm/Inst Natural Gas
90200700 32 Comm/Inst LPG

90200600 33 Comm/Inst Wood/Other
90300111 34 Industrial Anthracite
90300222 35 Industrial Bituminous
90300440 36 Industrial Residual 0Oil
90300330 37 Industrial Distillate Oil
90300500 38 Industrial Natural Gas
90300900 39 Industrial LPG

90300600 40 Industrial Wood/Other
90803100 41 Military Aircraft
90803200 42 Civil Aircraft

90803300 43 Commercial Aircraft
90702400 44 Railroad Locomotives
90904430 45 Vessels — Gasoline
90900330 46 Vessels - Distillate Oil
90900440 47 Vesgsels - Residual 0il
90602300 48 Of f-Highway Vehicles - Gas
90702300 49 Off-Highway Vehicles - Diesel
90400100 50 On-site Incineration
90500100 51 Open Burning

91308400 52 Structural Fires

91308200 53 Field/Slash Burning
91308100 54 Forest Fires

4The NECRMP area source data base was compiled
in EI1S/AS format and uses the 2-digit EIS/AS

code.

RMDHS requires the data be in EIS/P&R

format, dictating the use of the special 8-digit
"pseudo" SCCs.



complexity of state-specific patterns for the gasoline handling categories
(01-04) .*30 Thus, a uniform seasonal distribution was assumed regionwide
for all four gasoline handling categories.

Daily and hourly variations in emissions from gasoline station loading
(01) and tanker truck loading and transit (04) were obtained from the EPA
Guidelines.2* Vehicle fueling (02) was assumed to occur 7 days per week.
Hourly variations for vehicle fueling (02) were based on data presented in
Table 3.2 of Residential and Commercial Area Source Emission Inventory
Methodology for the Regional Air Pollution Study“' Daily and hourly
patterns for storage tank breathing (03) were determined to be uniform, based
on the assumption that vapors escape at a relatively constant rate independent
of the hour of the day. It is recognized that evaporative losses are
temperature dependent and a methodology for calculating a temperature
adjustment factor is presented in Reference 31. However, evaporation from
underground storage tanks is not believed to vary significantly diurnally.

Solvent Evaporation~-

Temporal variations in emissions from solvent evagoration (05-11) were
derived based on data presented in the EPA Guidelines, 4 various emission
inventories,zs’2 32 geasonal Variations in Organic Emissions for
Significant Sources of Volatile Organic Emissions,”' as well as GCA's own
estimates, as follows.

Seasonal and daily variations in emission from degreasing (05) and -
drycleaning (06) were obtained from the EPA Guidelines.24 Seasonal and
daily variations for architectural surface coating (07), autobody refinishing
(08), graphic arts (10), and commercial/consumer solvent use (1ll) were based
on a consensus of the reviewed inventories identified previously. Hourly
variations were based on GCA's estimation of the "normal" hours of activity
for these categories. Architectural surface coating (07) was assumed to occur
uniformly between 5 a.m. and 8 p.m.; autobody refinishing uniformly between
7 a.m. and 6 p.m.; graphic arts 24 hours per day with 75 percent between
7 a.m. and 6 p.m.; and commercial/consumer solvent use 24 hours per day with
75 percent between 5 a.m. and 5 p.m.

Temporal variations from small industrial surface coating (09) were taken
from the EPA Guidelines?3 with one change. A uniform work week of Monday
through Friday was assumed.

Cutback Asphalt--

Emissions from the application of cutback asphalt (12) were determined to
be uniform 7 days per week, 24 hours per day, since the diluent evaporates
slowly after application, independent of work hours. Seasonal variations were
obtained from the Philadelphia AQCR Inventory,23 and reflect the seasonal
nature of highway work.

*Hereafter the numbers in paretheses represent EIS/AS category codes, as
defined in Table 1.



Pesticide Application--

Seasonal and daily variations in emissions from pesticide application
were obtained from existing inventories and regionally assigned, as follows.
Temporal patterns reported in the New York Area Source Emissions Inventory26
were assigned to New York and the six New England states. Seasonal and daily
patterns from the Philadelphia AQCR Inventory?3 were used to represent
Pennsylvania, New Jersey, Delaware, Maryland and Washington, D.C. The
Illinois/Indiana Inventory3Z was assumed to be representative of Ohio,
Virginia, and West Virginia.

A single hourly pattern for the entire NECRMP region was derived based on
informal discussions with various state agricultural agencies. Emissions were
assumed to be uniform between 6 a.m. and 7 p.m.

Highway Vehicles--

For seasonal variations in emissions from highway vehicles (14-19), data
presented in Highway Statistics-198029 were investigated. As was the case
for the gasoline handling categories (01-04), state-to-state variations in
seasonal patterns did not appear to be large enough to warrant state-specific
seasonal patterns. Upon the recommendation of the Project Officer, a uniform
seasonal distribution was assumed regionwide. Moreover, a uniform daily
distribution was assumed due to a lack of weekday/weekend split data and since
many areas, in fact, estimate annual traffic levels by simply multiplying
typical weekday levels by 365.

Separate hourly traffic (Vehicle Miles Traveled, VMT) patterns were
developed for two classes of highway vehicles. The first pattern covers
automobiles (14), light-duty trucks--Class I (15) and motorcycles (19); while
the second includes light~duty trucks-—Class II (16) and heavy-duty trucks
(17-18). These WMT patterns, shown in Figure 1, were developed based on data
from Philadelphia23 and corroborated in other northeastern cities30 and
were assumed to adequately represent hourly variations in emissions from
highway vehicles regionwide.

Area Source Fuel Combustion--

Temporal variations in emissions from area source fuel combustion (20-40)
were determined to be more related to user sector than fuel type. Therefore,
three user categories were examined separately: residential (20-26),
commercial/institutional (27-33), and industrial (34-40). Emissions from the
combustion of all fuels within any user category were assumed to reflect the
same temporal pattern.

Residential fuel combustion--Seasonal, daily, and hourly pattermns in
residential fuel combustion had previously been developed by GCA for use in
the SURE Program.19 Because the estimation of residential fuel use is based
on degree-day information, the same type of data were used to develop
state-specific temporal patterns for residential fuel combustion emissions
(20-26). A representative meteorological site was chosen in each state and
summary meteorological data were obtained for those stations in 1977 (the base
year of the SURE inventory). Seasonal patterns were developed based on
monthly average degree-day data, while monthly averages of 3-hour




ve

g2 @22

- (§7 @ou9is3I9Y WOIJ BIBP UO PIS®B]) SUOTIBTIBA DTFIead T[ROTdAL

(40 Buiwuibaq) MNOH

12 02 61 81 L 9 G eI 2l it o1 6 8 i 9
T

*1 2an814g

2

QQH '90H ‘2101 Q—<
ON ‘1107 ‘AQ0 0—©

1 L

I 1 1 L L) 1 T L) L R ¥ LB ¥ ¥ )

\A

1

~T

/
(N
U 0

<4

01

LAWA ANVQ 40 %%,



meteorological records were used to develop season-specific hourly patterns
for each state.

Commercial/institutional fuel combustion--The seasonal pattern in
emissions from fuel combustion in the commercial/institutional sector (27-33)
found in the EPA Guidelines2%4 was assumed to be reasonably representative

for the entire NECRMP region. Daily and hourly patterns were obtained from
the Philadelphia AQCR Inventory.Z23

Industrial fuel combustion--Temporal patterns in industrial fuel
combustion emissions (34-40) reported in the SURE Inventory,l? the EPA
Guidelines, 2% and the Philadelphia AQCR Inventory23 were examined, The
seasonal pattern presented in the EPA Guidelines?%# was selected as the most
appropriate regionwide. Daily and hourly allocation factors were obtained
from the Philadelphia AQCR Inventory.23

Aircraft--—

Data from the Civil Aeronautics Board,33 the EPA Guidelines, 2% and
several existing area source inventories21-23,25,26,32 yere investigated to
develop temporal patterns in emissions from aircraft (41-43). For military
aircraft (41), seasonal, daily and hourly trends from the Philadelphia AQCR
Inventory23 seemed most representative of the NECRMP region. The EPA
Guideline2%4 values were used regionwide, for seasonal, daily, and hourly
trends for civil aircraft (42). Seasonal patterns in commercial aircraft
emissions (43) were derived from data presented in Seasonally Adjusted Traffic
and Capacity33 for 1980. Commercial aircraft emissions were assumed to
occur 7 days per week, 24 hours per day, with 90 percent of all commercial
traffic occurring between 6 a.m. and midnight.

Railroads—-

Railroad (44) traffic was assumed to be uniform seasonally throughout the
year. This assumption was found to be supported by data provided by Conrail
and reported in the Philadelphia AQCR Inventory.23 Daily and hourly

variations, which reflect decreased activity on Sundays, were also provided by
Conrail.

Vessels—-

Temporal variations in emissions from vessels (45-47) were derived based
on the EPA Guideline values.2# For distillate oil (46) and residual
0il (47) fueled vessels, the seasonal, daily, and hourly allocation factors
recommended in the Guidelines2%4 were used directly. For pleasure
craft (45), the Guidelines?4 recommends seasonal allocation factors based on
the number of months the mean temperature exceeds 45°F., Rather than utilize
state-specific seasonal patterns for this relatively minor emission category,¥
a single pattern was developed for the entire region. GCA estimated that,
regionwide, 50 percent of the pleasure craft emissions occur during the summer
quarter, with the remaining 50 percent evenly distributed between the spring

*Pleasure craft account for approximately 2 percent of the VOC and 0.1 percent
of the NOy emissions from all area sources nationwide. (GCA estimates,
1982, based on data contained in the National Emissions Data System).
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and fall quarters. Daily and hourly allocation factors recommended for
pleasure craft in the Guidelines2# were used for the entire NECRMP region.

Of f~-Highway Vehicles—-

Seasonal emission patterns for off-highway gasoline (48) and diesel (49)
powered vehicles were derived from data contained in Highway Statistics.Z2’
Monthly distribution of off-highway motor fuel use was calculated by
subtracting monthly on-highway fuel use (Table MF-23 of Highway Statistics)
from total monthly fuel use, (Table MF-22).* Seasonal allocation factors were
then derived from the monthly pattern and assigned to both the gasoline (48)
and diesel (49) categories.

Daily variations for both off-highway categories were calculated as a
composite of daily patterns of the appropriate five subcategories
(agricultural equipment, construction equipment, industrial equipment, lawn
and garden ezuipment, and motorcycles) that were found in the EPA
Guidelines.?

Separate hourly patterns were developed for gasoline (48) and diesel (49)
vehicles, as follows. First, a single hourly pattern was developed for the
composite of the five component subcategories identified previously, using
data from Table 6-6 of the Guidelines?4 and the Regional Air Pollution
Study: Off-Highway Mobile Source Emission Inventory.>% Next, percentages
of gasoline and diesel usage were broken out for the five subcategories of
off-highway use with information obtained from Highway Statistics, 198029
(Table MF-24), "Private and Commercial Non-Highway Use of Gasoline" and a
combination of material from various area source emission inventories
(Ohio, 10 Virginia,l#, New Hampshire,’ and Delaware3). These weighting
percentages were then applied to the composite hourly curve to devise two
separate composite curves for gasoline (48) and diesel (49) off-highway fuel
use.

Incineration and Open Burning--

Temporal patterns for onsite incineration (50) and open burning (51) were
derived from existing inventories.21-23,25,26,32 A uyniform seasonal
distribution was assumed with both activities occurring 5 to 6 days per week,
primarily during the daylight hours (5 a.m. to 8 p.m.).

Field/slash burning (53) was assumed to occur 7 days per week, primarily
between 5 a.m. and 8 p.m. It was also assumed that no burning would occur
during the oxidant season.

Structural fires (52) and forest fires (54) are presumed to occur
randomly, 7 days per week, 24 hours per day. Structural fires were also
assumed to occur uniformly throughout the year. It was estimated that
90 percent of the forest fires occur during the summer or fall and the
remaining 10 percent was split evenly between the winter and spring seasons.

%1978 data were used in the exercise as more current versions of Highway
Statistics28,29 lacked the required tables.

11



TEMPORAL ALLOCATION FACTOR FILE COMPUTERIZATION

The point and area source temporal allocation factors were computerized
for entry into the RMDHSL7 allocation routine, TPSPLIT. The TPSPLIT program
accepts temporal allocation data in a file called the "Temporal Splits File,"
which consists of three card image types. The first is a Title Card,
consisting of up to 80 characters of identifying text. The actual allocation
data are contained in a series of "type 1" and '"type 2" cards. Both of these
card types contain key information that allow a temporal profile to be tied to
an emission category (SCC) on a regionwide, state, county, plant, or point-
specific basis. Additionally, type 1 cards include seasonal percentage, a
daily fraction, and hourly percentages for hours 1-16 of the day. Type 2
cards include hourly fractions for hours 16-24 of the day. Card formats for
type 1 and type 2 cards are provided in Figures 2 and 3, respectively. A more
comprehensive discussion of the TPSPLIT Program can be found in the RMDHS
User's Guide.l7

The area and point source temporal allocation factors developed under
this task are presented in Appendices B and C, respectively. Note that these
files are not printed out in the RMDHS format specified in Figures 2 and 3,
but have been reformatted for easier reader interpretation.

12



RECORD POSITION

DATA ITEM
FIRST LAST LENGTH PICTURE DESCRIPT ION
1 2 2 X(2) STATE CODE
3 6 4 X(4) COUNTY CODE
7 10 4 X(4) PLANT CODE ('0000' OR
'9999' FOR AREA SOURCES)
11 13 3 X(3) POINT CODE OR AREA
SOURCE MAJOR GROUP
14 14 1 x(1) LEVEL 1 SCC
15 16 2 x(2) LEVEL 2 SCC
17 19 3 X(3) LEVEL 3 SCC
20 21 2 x(2) LEVEL 4 SCC
22 22 1 x(1) DAY IDENTIFIER
23 25 3 9(2)v9 SEASONAL PERCENT
26 29 4 v9(4) DAY's FRACTION OF SEASON
30 32 3 9(2)v9 0000~-0100 PERCENT
33 35 3 9(2)v9 0100-~0200 PERCENT
36 38 3 9(2)v9 0200-0300 PERCENT
39 41 3 9(2)ve . 0300~0400 PERCENT
42 44 3 9(2)v9 0400-0500 PERCENT
45 47 3 9(2)v9 0500-0600 PERCENT
48 50 3 9(2)v9 0600~0700 PERCENT
51 53 3 9(2)v9 0700-0800 PERCENT
54 56 3 9(2)v9 0800~0900 PERCENT
57 59 3 9(2)v9 0900~1000 PERCENT
60 62 3 9(2)v9 1000-1100 PERCENT
63 65 3 9(2)v9 1100~1200 PERCENT
66 68 3 9(2)v9 1200~1300 PERCENT
69 71 3 9(2)v9 1300~1400 PERCENT
72 74 3 9(2)v9 1400~-1500 PERCENT
75 77 3 9(2)v9 1500-1600 PERCENT
78 78 1 x(1) FILLER
79 79 1 X(1) s
40 80 1 x(1) 1

Figure 2. TPSPLIT - Temporal Splits File, Type 1 Card Formar..17
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RECORD POSITION

————————————————— DATA ITEM
FIRST LAST LENGTH PICTURE DESCRIPT ION
1 2 2 X(2) STATE CODE
3 6 4 X(4) COUNTY CODE
7 10 4 X(4) PLANT CODE ('0000' OR
'9999' FOR AREA SOURCES)
11 13 3 X(3) POINT CODE OR AREA
SOURCE MAJOR GROUP
14 14 1 X(1) LEVEL 1 SCC
15 16 2 x(2) LEVEL 2 sCC
17 19 3 X(3) LEVEL 3 SCC
20 21 2 X(2) LEVEL 4 SCC
22 22 1 X(1D) DAY IDENTIFIER
23 29 7 X(7) FILLER
30 32 3 9(2)Vv9 1600~-1700 PERCENT
33 35 3 9(2)v9 1700-1800 PERCENT
36 38 3 9(2)v9 1800-1900 PERCENT
39 41 3 9(2)Vv9 1900-2000 PERCENT
42 44 3 9(2)v9 2000-2100 PERCENT
45 47 3 9(2)v9 " 2100-2200 PERCENT
48 50 3 9(2)v9 2200-2300 PERCENT
51 53 3 9(2)Vv9 2300~2400 PERCENT
54 78 25 X(25) FILLER
79 79 1 x(1) 12!
80 80 1 xX(1) "

Figure 3. TPSPLIT - Temporal Splits File, Type 2 Card Format.l’
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SECTION 3

SPATIAL ALLOCATION FACTOR DEVELOPMENT

INTRODUCTION

Spatial allocation factors were developed to apportion the NECRMP area
source emissions from counties to individual grid cells. The NECRMP grid
system is comprised of 2520 grid cells approximately 20 x 20 km, extending
from 69° to 84° West longitude and from 38° to 45° North latitude, resulting
in 60 columns and 42 rows.* Figure 4 depicts the NECRMP grid system. Grid
row numbers increase from South to North, while column numbers increase from
West to East. Thus, the southwestern most grid cell is denoted as (1,1)
whereas the northeastern most grid cell is denoted as (60, 42).

Each spatial allocation factor assigns a portion of a particular county's
area source emissions to a specific grid cell. Generally, since the actual
subcounty distribution of area source emissions is unknown, emissions are
assumed to be distributed according to the known distribution of some
surrogate indicator. Population is a commonly used indicator for distributing
various categories of area source emissions. For example, if 50 percent of a
county's population resided in a specific grid cell, the population surrogate
would indicate that 50 percent of that county's area source emissions (for
which population was the selected surrogate) originated from that grid cell.
The Regional Model assumes these emissions occur uniformly across the entire
area of the grid cell.

The purpose of this subtask was to develop as many surrogate values as
possible for each county in the NECRMP gtudy area to allow the user maximum
flexibility in assigning county level emissions to specific grid cells. The
surrogate indicators used in this study are housing counts, population, land
area, 10 categories of land use classifications, and manually derived vessel
and airport location data. The following sections describe the data sources,
analysis, and computer formats used to produce the final set of RMDHS spatial
allocation factors.

*The NECRMP annual inventory covers only the area West to 82° longitude, but
includes the Ohio Counties of Franklin, Licking, Perry, and Fairfield. To
accommodate these additional counties, the NECRMP grid system extends West
to 84° longitude.
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DATA SOURCES

Three major sources of data were used in this subtask: 1970 U.S. Bureau
of the Census population and housing data by enumeration district, located on
a file called MED/X (Master Enumeration District Listing extended to include
latitude and longitude coordinates), land use classification data derived from
Landsat satellite imagery,3> and manually derived data from USGS maps of the
study area.

SPATIAL ALLOCATION FACTOR DEVELOPMENT

Spatial allocation factors were derived separately for the housing,
population and land use surrogates. The separately—developed allocation
factor files were then merged into a single RMDHS-compatible spatial
allocation factor file. Each set of spatial allocation factors was developed
as described below.

Population and Housing

The U.S. Census data in the MED/X file contains housing and population
information for each enumeration district along with geographic coordinates
(lLatitude, longitude) of each district. EPA/ESRL's Meteorology and Assessment
Division (MAD) had previously developed county-grid allocation factors for
population and housing from the MED/X data. These data were supplied to GCA
in two separate files, hereafter referred to as EPA-MED/X Population and
EPA-MED/X_Housing. The structure of the EPA-MED/X files was incompatible with
the RMDHS17 spatial allocation routine, ASGRID. The EPA-MED/X files are
structured with grid cells subordinate to counties. GCA restructured the data
to make counties subordinate to grid cells, as required by ASGRID., Files
MEDPOP and MEDHSE represent the population and housing based spatial
allocation factors as restructured from EPA-MED/X Population and EPA-MED/X
Housing, respectively. Figure 5 depicts this process.

Land Use Allocation Factors

The development of land use allocation factors is depicted in Figure 6
and described below.

Landsat Land Use and Land Cover Data--

Land use data were obtained through the EPA/ESRL's Meteorology and
Agsessment Division and consist of 10 land use and land cover classification
percentages for each NECRMP grid cell. The data were developed under EPA
contract b§ Lockheed Engineering and Management Company's Remote Sensing
Laboratory 5 using Landsat mosaic images covering the periods 23 July
through 31 October 1972 and 1 January through 31 March 1973. Total land use
and land cover in each grid cell was divided into the following
classifications.

° Urban. Land ° Mixed Forest Land (including
Forested Wetlands)

° Agricultural Land ) Water

17
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(" CNTYGRD
COUNTY-GRID
RELATIONSHIP

I

GRIDD
CREATE
GRID-COUNTY
DA* FILE

A

GRI DDA —
BORDER COUNTY

COUNTY
DA% FILE ADJUSTMENT

NECRMP
AREA

Y 2 __i

LANDT
CREATE LAND
USE ALLOCATION
FACTORS

Y

LANDU
LAND USE
ALLOCATION
FACTORS - 10
CATEGORIES

(SORT BY
GRID-COUNTY)

MANFCT
MANUAL DEVELOP MANUAL
FACTORS FACTORS AND
(VESSELS, MERGE WITH

AIRPORTS, ETC.) LAND USE

LANMAN
MERGED
LAND USE/
MANUAL
FACTORS

Figure 6. Development of land use allocation factors.

*Direct access.
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° Rangeland . Land Falling Outside the Study

Area

. Deciduous Forest Land ) Non~Forested Wetland

. Coniferous Forest Land ™ Mixed Agricultural Land and
Rangeland

Each land classification percentage represents the fraction of that grid cell
comprised of each land use category. The land use and land cover fractions
for each grid in the study area are presented in Appendix A.

Grid—-County Area Relationship--

Use of the land classification data to apportion countywide emission
totals to grid cells required that grid-level land classification data be
summed to the county level. This necessitated the development of grid/county
area relationships. Using a computer~generated overlay of the NECRMP grid on
a map depicting state and county boundaries, GCA manually apportioned grid
areas to counties on a percent basis. These relationships, contained in the
file called CNTYGRD, were then used to aggregate the grid—level land use data
to the county level so that county level allocation factors could be
determined. The grid/county relationships contained in CNTYGRD were also
later utilized to develop spatial allocation factors for emission categories
that use total land area as the surrogate indicator. Using the CNTYGRD file
as input, the GRIDD program created a direct-access file (GRIDDA) based on
grid number, which provided the counties and percent areas associated with
each grid cell.

Calculation of Spatial Allocation Factors Based on Land Use--

The next program, LANDT, read the Landsat land use data described
previously, and using the grid-county relationships contained in the
direct—access file, GRIDDA, calculated spatial allocation factors for each
land use classification as:

(a..)(a_..)
SPAFCT . = Ci 81 (1)

Si n
2:‘ (ACi)(ASi)

1

where: SPAFCT g%}gc%tion factor for county C, land use

. T i
CS1i t?%esg?tég

Aci

The portion of county C that falls within grid i

L]

ASi The portion of grid i with land use type S

n = The total number of grids covering County C

For example:

Assume 80 percent of County A falls within grid 1 and 20 percent
within grid 2. Agricultural land comprises 10 percent of grid 1 and 75 percent
of grid 2. The distribution of emissions from pesticide application, using
agricultural land use as the surrogate indicator, could be calculated:

20



(0.80)(0.10)

SPAFCT, ia 1 = 1(0.80)(0.10) + (0.20)(0.75)]

0.35

- (0.20)(0.75)
grid 2~ [(0.80)(0.10) + (0.20)(0.75)]

In the above example, 65 percent of County A's emissions from pesticide
application are assigned to grid 2, even though more of County A falls within
grid 1, because grid 2 has much more agricultural land than grid 1. One
limitation of this methodology is that the grids are necessarily assumed to be
homogeneous in terms of land use. In the previous example 10 percent of the
land in grid 1 was agricultural and, therefore, 10 percent of the portion of
County A that falls within grid 1 is assumed to be agricultural, even if only
a fraction of grid 1 covers County A,

SPAFCT

= 0.65

In the land use allocation process, compensation must be made to account
for counties on the border of the study area that are not completely covered
by grids. Border county adjustment data, in file CNTYADJ, were input to
program LANDT to add in the area in each county outside of the grid system.

The output land use allocation factors (file LANDU) were sorted into
grid-county order and formatted per ASGRID specifications to be merged with
the manually developed spatial allocation factors for aircraft and vessel
emissions, discussed below.

Spatial Allocation Factors for Aircraft and Vessel Emissions—-—

Allocation factors were developed manually for aircraft and vessel
emissions. Airport locations were determined from USGS state base maps, and
county emissions were apportioned to grids on that basis. Judgment was used
to estimate emission contributions to grid cells adjacent to the grid cell
containing the airport. For counties with more than one airport, weighting
factors were determined based on each airports' annual activity.

Allocation factors for vessel emissions were derived from Waterborne
Commerce of the United States - 1978, Major port locations were located
in each grid cell and the Waterborne Commerce 6 annual tonnage data were
used to allocate county vessel emissions to specific grid cells.

The MANFCT program read the manually derived vessel and aircraft
allocation factors described above and the land use allocation factors (LANDU)
and merged them into a common format sorted by grid-county. The grid-county
land area relationship file, CNTYGRD, was used by MANFCT to create allocation
factors using total land area as the surrogate indicator. The MANFCT program
could easily be modified to include other "manual" factors if additional data
to more precisely allocate emissions from other area source categories become
available. The output file from MANFCT is called LANDMAN.

SPATIAL ALLOCATION FACTOR FILE CREATION
The final set of spatial allocation factors were integrated from the
separate housing, population and land use factors, as depicted in Figure 7.

Files MEDPOP and MEDHSE represent population and housing allocation factors,
respectively, as restructured from the EPA-MED/X files. The LANDMAN file
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From Fig. 5

LANMAN
LAND USE
AND MANUAL
ALLOCATION

MEDHSE
HOUS ING
ALLOCATION

MEDPOP
POPULAT ION
ALLOCATION

From Fig. 6

FMERGE
MERGE FILES
BY GRID-
COUNTY

NECRMP
SPATIAL
FACTORS

Figure 7. Spatial allocation factor file creation.
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contains the land use and total land area files. These files were merged by
program FMERGE to produce the final NECRMP sgpatial allocation factor file in
RMDHS format. The spatial allocation factor file provides factors for 16
surrogate indicators, listed in Table 2.

ALLOCATION SURROGATE SELECTION

The final step in defining spatial allocation factors is developing the
surrogate factor selection file, which assigns each individual area source
category a surrogate indicator to be used for apportioning emissions spatially.

RMDHS allows the user to assign different surrogate indicators to area
source categories on a county—-by-county basis. GCA provided a default surro-
gate selection file based on our judgment of the most appropriate surrogate
indicator for each area source category, as shown in Table 3. These default
indicators may easily be superceded by the RMDHS user if another selection is
felt to be more appropriate, or additional allocation data become available.

Highway Vehicles

GCA investigated various methods for allocating emissions from highway
vehicles, the most significant area source VOC emitter. Data on vehicle miles
traveled (VMT) are available for many areas disaggregated into traffic zones.
Utilizing these data would have required significant additional resources.
Additionally, since the NECRMP grids are so large compared to traffic zones
(up to several orders of magnitude), it is uncertain that the additional
resources would have yielded commensurate improvements in accuracy. Another
method for adjusting a grid's emissions to account for quenching of ozone from
major line sources of NO4 (highways) was also investigated. It too was
determined to be resource intensive and was not undertaken in this study.

SPATIAL ALLOCATION FACTOR FILE COMPUTERIZATION

Spatial allocation is performed in RMDHS by the ASGRID (Area Source
Gridding /Model Conversion) Program. ASGRID requires a county-specific
allocation surrogate selection file and the actual county-to-grid allocation
factors. The latter file contains allocation factors for each surrogate
indicator, while the selection file matches each area source category with the
surrogate to be used for spatial allocation, on a county-by—county basis. For
example, industrial fuel combustion emissions may be allocated using urban
land use, while allocation of residential fuel combustion emissions may be
based on housing units. The ASGRID formats are described in the RMDHS User's
Manuall? and are shown in Figures 8 and 9.

The selection file, shown in Figure 8, indicates which surrogate is to be
used for each emission category. The major input restrictionm is that all
factors for a given surrogate must add to 1.0 for each county, meaning
100 percent of the emissions are allocated. This will hold true for all
counties except "border'" counties which lie partially outside the NECRMP grid
system.
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TABLE 2. SPATIAL ALLOCATION SURROGATES AVAILABLE IN THE NECRMP
SPATIAL ALLOCATION FACTOR FILE

RMDHS Relative
Factor Number?

Surrogate Indicator Source
1 Housing MED/X
2 Population MED/X
3 Urban Land Landsat
4 Agricultural Land Landsat
5 Rangeland Landsat
6 Deciduous Forest Landsat
7 Coniferous Forest Landsat
8 Mixed Forest and Forested Wetland Landsat
9 Water Landsat
10 Outside Study Area Landsat
11 Non-Forested Wetland Landsat
12 Mixed Agricultural Land and Rangeland Landsat
13 Composite Forest GCAb
14 Land Area GCA
15 Airport Location GCA
16 Port Location GCA

4Relative number in RMDHS allocation factor cards.

Pperived from Landsat forest data,

24
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TABLE 3. SPATIAL ALLOCATION SURROGATES FOR AREA SOURCES

EIS/AS RMDHS
Category Relative Factor
Number Emission Category Surrogate Indicator Number?

01 Stage I Gasoline Evap Population 2
02 Stage II Gasoline Evap Population 2
03 Storage Tank Breathing Population 2
04 Gasoline Loading/Transit Population 2
05 Sm Ind/Comm Degreasing Urban Land 3
06 Dry Cleaning Population 2
07 Arch Surface Coating Urban Land 3
08 Auto Body Refinishing Urban Land 3
09 Sm Ind Surface Coating Urban Land 3
10 Graphic Arts Population 2
11 Comm/Cons Solvent Use Population 2
12 Cutback Asphalt Urban Land 3
13 Pesticides Agricultural Land 4
14 On-Highway LDV Population 2
15 On-Highway LDT1 Population 2
16 On-Highway LDT2 Population 2
17 On-Highway HDG Population 2
18 On~Highway HDD Population 2
19 On-Highway MC Population 2
20 Residential Anthracite Housing 1
21 Residential Bituminous Housing 1
22 Residential Residual 0il Housing 1
23 Residential Distillate Housing 1
24 Residential Natural Gas Housing 1
25 Regidential LPG Housing 1
26 Residential Wood Housing 1
27 Comm/Inst Anthracite Population 2
28 Comm/Inst Bituminous Population 2
(continued)
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TABLE 3 (continued)

EIS/AS RMDHS

Category Relative Factor

Number Emission Category Surrogate Indicator Number?2
29 Comm/Inst Residual Oil Population 2
30 Comm/Inst Distillate 0il Population 2
31 Comm/Inst Natural Gas Population 2
32 Comm/Inst LPG Population 2
33 Comm/Inst Wood/Other Population 2
34 Industrial Anthracite Urban Land 3
35 Industrial Bituminous Urban Land 3
36 Industrial Residual Oil Urban Land 3
37 Industrial Distillate Oil Urban Land 3
38 Industrial Natural Gas Urban Land 3
39 Industrial LPG Urban Land 3
40 Industrial Wood/Other Urban Land 3
41 Military Aircraft Airport Location 15
42 Civil Aircraft Airport Location 15
43 Commercial Aircraft Airport Location 15
44 Railroad Locomotives Land Area 14
45 Vessels - Gasoline Port Location 16
46 Vessels — Distillate Port Location 16
47 Vessels - Residual 0il Port Location 16
48 Off-Highway Vehicles — Gas Composite Forest 13
49 Off-Highway Vehicles - Composite Forest 13

Diesel

50 On-Site Incineration Population 2
51 Open Burning Land Area 14
52 Structural Fires Housing
53 Field/Slash Burning Agricultural Land 4
54 Forest Fires Composite Forest 13

dRelative number in RMDHS allocation factor cards.
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RECORD POSITION

e e - DATA ITEM
PIRST LAST LENGTH PICTURE DESCRIPTION

1 6 6 x(6) STATE COUNTY ID CODE

7 10 4 X(4) FILLER

11 12 2 9(2) SURROGATE FACTOR .SELECTED®
13 14 2 9(2) SURROGATE FACTOR SELECTED®
15 16 2 9(2) SURROGATE FACTOR SELECTED®
17 18 2 9(2) SURROGATE FACTOR SELECTED®
19 20 2 9(2) SURROGATE FACTOR SELECTED®
21 22 2 9(2) SURROGATE FACTOR SELECTED?
23 24 2 9(2) SURROGATE FACTOR SELECTED®
25 26 2 9(2) SURROGATE FACTOR SELECTED?
27 28 2 9(2) SURROGATE FACTOR SELECTEDa
29 30 2 9(2) SURROGATE FACTOR SELECTED®
31 32 2 9(2) SURROGATE FACTOR SELECTED®
33 34 2 9(2) SURROGATE FACTOR SELECTED?
35 36 2 9(2) SURROGATE FACTOR SELECTED?
37 38 2 9(2) SURROGATE FACTOR SELECTED?
39 40 2 9(2) SURROGATE FACTOR SELECTED®
41 42 2 9(2) SURROGATE FACTOR SELECTEDa
43 44 2 9(2) SURROGATE FACTOR SELECTED?
45 46 2 9(2) SURROGATE FACTOR SELECTED?
47 48 2 9(2) SURROGATE FACTOR SELECTED?
49 50 2 9(2) SURROGATE FACTOR SELECTED®
51 52 2 9(2) SURROGATE FACTOR SELECTED®
53 54 2 9(2) SURROGATE FACTOR SELECTED®
55 56 2 9(2) SURROGATE FACTOR SELECTED?
57 58 2 9(2) SURROGATE FACTOR SELECTED®
59 60 2 9(2) SURROGATE FACTOR SELECTED”
61 62 2 9(2) SURROGATE FACTOR SELECTED?
63 64 2 9(2) SURROGATE FACTOR SELECTED?
65 66 2 9(2) SURROGATE FACTOR SELECTED®
67 68 2 9(2) SURROGATE FACTOR SELEC'I’EDa
69 70 2 9(2) SURROGATE FACTOR SEI..ECTE'.Da
7n 78 8 8 FILLER

79 79 1 XD "1 or '2'°

80 80 1 XD e

8The data item for each surrogate factor selection refers to the relative
position of the epatial allocation factor in the Spatial Allocation Factor
File (Figure 9).

brhig file consists of 2 cards each which are identically formatted. This
allows for a total of 60 area source category/surrogate selections.

Figure 8. ASGRID Spatial Allocation Factor Surrogate
Selection File Format.
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RECORD POSITION

- DATA ITEM
FIRST LAST LENGTH PICTURE DESCRIPT ION
1 2 2 X(2) STATE CODE
3 6 4 X(4) COUNTY CODE
7 10 4 9(4) GRID COLUMN NUMBER
11 14 4 9(4) GRID ROW NUMBER
15 18 4 vo(4) ALLOCATION FACTOR?
19 22 4 vo(4) ALLOCATION FACTOR®
23 26 4 v9(4) ALLOCATION FACTOR®
27 30 4 v9(4) ALLOCATION FACTOR?
31 34 4 v9(4) ALLOCATION FACTOR?
35 38 4 v9(4) ALLOCATION FACTOR?
39 42 4 v9(4) ALLOCATION FACTOR?
43 46 4 v9(4) ALLOCATION FACTOR?
47 50 4 v9(4) ALLOCATION FACTOR?
51 54 4 V9(4) ALLOCATION FACTOR®
55 58 4 v9(4) ALLOCATION FACTOR®
59 62 4 v9(4) ALLOCATION FACTOR?
63 66 4 v9(4) ALLOCATION FACTOR®
67 70 4 v9(4) ALLOCATION FACTOR?
71 74 4 v9(4) ALLOCATION FACTOR &
75 78 4 x(4) FILLEK
79 79 1 X(1) '1' OR '2'
80 80 1 X(1) 5

4This record format is used for both card 1 and card 2, column 79 indicating
which card of the get. This allows for up to 30 ALLOCATION FACTORS for each

county-grid. The 16 Allocation Surrogates used in NECRMP were presented
previously in Table 2.

Figure 9. ASGRID Spatial Allocation Factor File Format.
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The key allocation factor file, shown in Figure 9, contains for each
surrogate, the county-to-grid allocation factor. Each record contains a
county identification, a grid cell identification, and up to 30 allocation
factors (input on two consecutive cards). For NECRMP, these records contain
factors for the 16 surrogates identified previously.

The completed NECRMP spatial allocation factor file and default surrogate
selection file were forwarded to EPA on computer tape. The spatial allocation
factor file is presented in Appendix D. Note that this file is not in the
RMDHS format shown in Figure 9, but has been reformatted for easier reader
interpretation. Also sent to EPA were all programs and intermediate files
described previously in this section and instructions for reading each file.
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SECTION 4

SPECIES ALLOCATION FACTOR DEVELOPMENT

INTRODUCT ION

The NECRMP annual emission inventoryl~16 includes annual emission rates
for nitrogen oxides (NOy) and volatile organic compounds (VOC).
Photochemical grid models, such as the Regional Model and the Urban Airshed
Model, require detailed breakdowns of VOC emissions into various classes
(generally defined by degree of photochemical reactivity), and separation of
NOy into NO and NOj. There are numerous possible VOC speciation schemes
based on different modeling chemistries. Since EPA/ESRL's Meteorology and
Assessment Division desired the flexibility of developing and testing a number
of reactivity schemes in the Regional Model, it was decided to provide a
general species listing for NECRMP point and area source classes, which in
turn could be adapted to fit any particular modeling requirements. This
objective was achieved by coding a set of '"species profiles,'" each of which
provides a typical list of VOCs. Each VOC is defined by its SAROAD code,
molecular weight, and weight percent of total emissions. These profiles are
independent of any reactivity scheme, and may be manipulated by the modeler
into any reactivity classification. The profiles also include the NO and
NO, weight percents as well as the HCHO (formaldehyde) weight percent, the
latter used by RMDHS to correct the VOC totals in NECRMP for missing aldehydes.

A separate SCC Index File was created to link the emission inventory
emission classes (referenced by SCC) to the appropriate species profile. This
approach was taken to provide flexibility in establishing SCC-profile
relationships. New profiles may be accommodated easily, or changes to
specific SCC-profile relationships may be made by adjusting the SCC Index File.

COMPUTER FORMATS

Species allocation factors are not coded in RMDHSL7 format, because
this would necessitate selection of a particular reactivity classification
scheme. The format used in this study is a more general one based on
unclassified species profiles and a cross-reference list between these
profiles and SCCs. Figure 10 illustrates this concept. The SCC Index File
simply contains a profile reference for each SCC which "points'" to the
appropriate species profile. The Species Profile File contains the actual VOC
and NOy species data for each profile.

Detailed field definitions for the SCC Index File and the Species Profile
File are provided in Table 4. Each record in the SCC Index File contains the
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SCC INDEX FILE
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PROFILE | _
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SPECIES PROFILE FILE
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Y
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e

Figure 10. Species allocation factor files.
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SCC code and the profile key which matches the SCC to the appropriate profile
in the Species Profile File. Each profile key consists of a single letter
reference code followed by a 4-digit identification number. The reference
code indicates the data source of the profile, as identified below:

e K =KkvB37

e R = Raps38-42

o C = California Institute of Technology%3

® X = Engineering judgement (generally, a combination of other profiles)

The profile number provides a unique identification, usually consistent with
the original data source, if possible.

The Species Profile File consists of a single title card and sets of
profiles each consisting of a single general profile card and as many species
identification cards as necessary (one species per species identification
card) to complete the profile. The general profile card contains the profile
key (described above), and the NO, NO, and HCHO weight percents for that
profile. The reference field lists a table I.D. or other identification from
the source document; for KVB profiles,37 this is in the KVB table number.

The comment field is used where additional descriptive information is required.

Each species identification card describes a specific VOC species in the
profile. Each card consists of a SAROAD identification code, weight percent
and molecular weight of the species, and the species (compound) name. These
cards are numbered in columns 78 to 79 to ensure that they are maintained in
the proper sequence.

SPECIES PROFILES

GCA reviewed species allocation data in the literature37-48 and
selected the most appropriate factors for development of the SCC Index File
and Species Profile File. Allocation factors for point sources were developed
for each Source Classification Code (SCC) or by groupings of SCCs as
appropriate. Allocation factors were also developed for each area source
category in the NECRMP annual inventory.l‘16 These area source categories,
and their SCC codes, were previously presented in Table 1.

Table 5 shows a typical sgecies profile. Basically, these profiles
identify the appropriate KVB,37 Cal Tech%3 or RAPS38-42 profile

applicable to each point and area source SCC. In addition, these profiles
give weight percents for NO, NOy and formaldehyde for pertinent SCCs. The
NO, NO, weight percents were obtained from Reference 23. NOy profiles
were left blank for SCCs for which no published profile was available.

The "reference'" field on the general profile card corresponds to the
table number in the appropriate reference. In all cases judgement was used
when matching point and area source categories to existing species profiles.
In the case where there were numerous profiles available for one SCC, the most
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TABLE 5. SAMPLE SPECIES PROFILE FOR DISTILLATE OIL COMBUSTION

Profile SAROAD Weight Molecular Species

key code percent weight name
K0002 43105 5.20 86.17 Isomers of Hexane
K0002 43106 2.60 100.20 Isomers of Heptane
K0002 43107 4.70 114.23 Isomers of Octane
K0002 43122 5.50 72.15 Isomers of Pentane
K0002 43204 1.20 44,09 Propane
K0002 43212 12.20 58.12 N-Butane
K0002 43214 4.10 58.12 Isobutane
K0002 43220 4.70 72.15 N-Pentane
K0002 43231 10.80 86.17 N-Hexane
K0002 43232 .30 100.20 N-Heptane
K0002 43502 48.70 30.03 Formaldehyde

NO weight percent (as NOj) = 98.00
NOy weight percent = 2.00 -

HCHO weight percent = 48.70
Profile Reference = 101005

Source: Reference 37, page 1.01-4.
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general profile was sclected for use. When a profile was not available for a
point source category, these fields were left blank. Point source categories
for which no profiles were found include: oil and gas production and
processing, vegetable oil processing, waste solvent recovery processes, and
wood/bark—fired industrial boilers. When data become available, these
profiles may easily be added. In general, updated profiles may be readily
substituted for the profiles developed from the above references as newer data
become available.

SCC INDEX FILE

Table 6 provides point and area source categories and corresponding
profile keys. Each area source category has been matched with a profile.
Missing point source category profiles were discussed earlier in this section.

SPECIES PROFILE FILE

The entire species profile file developed for NECRMP is presented in
Table 7.

COMPATIBILITY OF SPECIES PROFILES AND EMISSIONS

In general, the VOC species profiles shown in Table 7 are compatible with
the EIS/PS and EIS/AS emission totals to which they are assigned via the SCC
index file. That is, if certain compounds are included in or excluded from a
certain emission total, the corresponding profile has been tailored to reflect
this. For example, miscellaneous consumer/commercial solvent emissions are
computed in most areas using an EPA-recommended factor that specifically
excludes nonreactive halogen compounds. Accordingly, a profile has been
assigned to this category that only covers nonhalogenated compounds. As
another example, highway vehicle emissions have been computed in most areas
using nonmethane emission factors from MOBILE 1/2. Hence, methane has been
excluded from the pollutant profiles that are assigned to apportion highway
vehicle emissions to reactive classes.

In several areas, the emissions data for certain sources in the NECRMP
inventory may not be totally compatible with the profiles in Table 7,
necessitating some geographical specificity in the RMDHS pollutant split
factor file created for these particular areas. The only species
profile/source category incompatibility known for sure is highway vehicle
emissions in Philadelphia (specifically, the Pennsylvania counties of Bucks,
Chester, Delaware, Montgomery, and Philadelphia). This incompatibility exists
because the Delaware Valley Regional Planning Commission (DVRPC) used total
rather than nonmethane emission factors to computer highway emissions. (The.
highway vehicle profiles in Table 7 exclude methane.)

in several other areas (e.g., Massachusetts and Allegheny County in PA),
some adjustments were purportedly made by the State or local agencies in an
attempt to exclude nonreactive VOC from various point sources. Unfortunately,
there 1s no way to determine which paticular way sources have been adjusted or
by how much or for what specific compounds. Complicating this matter is that
GCA observed that even when emissions were hand calculated to exclude
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nonreactive VOC, in many cases an EIS emission estimation method was coded
that superceded the hand calculation with a computer calculated emission
estimate. In most cases, generally involving external combustion sources, the

computer calculated totals are based on AP-42 emission factors that include
methane and ethane.

Because of the uncertainty in knowing precisely what was done to exclude
nonreactive VOC by the States and local agencies, and because of the potential
difficulties in dealing with this problem on a facility-by-facility basis, it
is recommended that no across—the-board adjustments be attempted when creating
the RMDHS point source pollutant split factor file for these areas in
question. Plant- or point-source pollutant split factors can be accommodated
by RMDHS, but in general, are only recommended when actual facility specific
species information becomes available.

In perspective, it i1s not believed that this profile/emission
incompatibility will result in significant error. The potential for such
incompatibility only exists in several areas and for several source categories
most likely involving external combustion, and not the most important VOC
emitters in the NECRMP inventories--evaporation and highway vehicles.
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TABLE 7.

VOC AND NO, SPECIES PROFILES

Couoe 514 oAt ?
CooOUs &3201 1. %0 16,08 MFTHANL 13
€0008 w3203 ST 2008 TETHYLENE 23
Covos 4320 1.7 42.08 PROUPYLENE 33
TCA008 € 32¢C5 [ E) 2708 ACETYLENRE 63
COUdR 43215 0. bY 26,12  I1SORUTYLENE 53
~€3G08 &3228 E I TONG 1=-PENTENF 63
COoUU4 #3232 0.25 100,21 N-HEPTANE 73
tou0s 83235 1.30 176,26 N-NONANE CE]
Couga  a3238 1.v3 142,29 N-DECANE 93 |
TOO0N w3241 [Py 1567327 NSUNDE CA'NE in3 ‘
tovos 83255 732 176,34 N-DODF CANE 113 |
“T6008 & 335A be ON Te&. 37T N-TRYUTTANT 173
cCobos w32%9 beb) I9E. 80 N-TF TRADFCANF 133
TO00Y 43260 Zoub 2127642 NEPENTAOECANE T%3
C0008 43281 5. 57 226,45  N-HE XADFCANE 153
C0004& G32€2 3,80 Ja 0,88 N-MEFTAOTCANE 163
COLOS 83283 .16 254,51 N-OCTADE CANE 173
COu0N &3264 2.43 268.53 N-NONADE CANE 183 |
COuus 3285 2,55 202,56 N=EICOSAKE 193 |
CO008 #3286 1.34 29¢. 59 N-FE NE ICOSANE 203 ’
couons 43287 0.170 310,63 N-DOCOSANE 213
€0008 a350G2 5.16 30,03 FORAALUOE HYDE 223
COULR 43503 14,60 ¥4.05 ACETALDEHYIE 233
T0008 %5202 0. 21 92.15 VOLUENE 263
CO00% 45207 0.27 120.39 1e3+5-TRIMFYHYLBENZENE 253
o008 WNS5221 11.42 11+.15 A-METHYL ST YRE NE 283
€ou0sS 00.60 00,060 O0.00 Cou 05 2
TH005 &310% 0,87 B6,18 ISOMERS OF HEXANE 133
COu0S A3106 n.11 100.21 ISOMERS OF HEPTANE 143
TOG0% & 3107 0. 20 T4 2% TSOMERS OF OCTANE 153
CO005 #3122 2.05 72.15 ISOMERS OF PENTANE 173
tH005 &3201 27,77 T6. 08 HME THANE 13
Co005 #3202 00.03 30.07 ETHANE 23
CG005 & 320% 1.30 48,09 PROPANE 53
COuo5 &3205 1,97 a2,08 PROPYLENF a3
TO005 #3206 NO.51 26,08  KCETYLEINT 53
CO0DS «3212 2.59 S6.12  N-BUTANE 63
thoos w3218 .35 56, 10 AUTENE 73
COUDS 83213s .21 bE,12  ISOBUTANE 83
C0G05 832720 Z. 3% TS N=PERTANT " L2 S
LOuDS w3228 a,0u 70,34  1-PENTENE 103
“To00% w3231 Geu? BE TR N-W XAN 113
CO0Y5 43232 an.o1 100,21  N-HW FTANE 123
CG600% & 3248 0,20 PRI CYCLOHEXANT 1463
CouUs 43301 1. 09 52,06  WFTHYL aLCOHOL 183
CHGOS L3307 0. €7 TT. 0T EYHYL AL TTHOL 193
Cuov0s a330s PR TS AULDY IS OPROPYL ALCOMOL 203
TOGo% & 330% %L Y ETZ RSEUTYL RLCORUT 1Y
Cow s 43502 9. 386 30.0) FORMALIN HYDF 223
TGOS W ISSYT T IE TS E.0F AT TTONT 23y
CO00S 43552 13.02 T2.10 METHYL €T1RYL KFTONF 2683
Y S AT IR S T HETHY O T SO RUTYD RETONE 253
COLeS 4511 0. 69 114.00 NAPHTIHA 263
TOG3% & 5701 (U3} TIRLTTTRENZENT 273
Coons a5202 Uo Yeolt  TOLUENE 243
THCIT M) U010 2
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TABLE 7 (Ctd.)

COG10 w3108 .03 17776 TSOMERS OF NUNANY 113
COI0 43109 .07 147,29  1S0MERS OF DrCANE 123
€du1d &317° 10 72015 1S OMEKRS OF PENTARE 133
€N010 4 322n1 43,53 16.08 MFTHANE 13
COul0 43207 10. vu 50. 07 ETHANE 23
CNL1L 43207 . 0% 4E.05 EYVHYLENF 33
CoulD &3208 3.l 4k, 09  PROPANE 43
COUL0 43212 .52 56,12 N-RUTAN 53
€0G1I0 43214 42 TE.12° 1SORUTANT 63
Couly &§5220 . lu 77,15  N-PENTANF 73
(6610 @323 .10 Et. 1R W= M XANF 83
COuly 8323 .10 300.21  N-HEPTANF 93
COUIU “326h S10 TT64.36 CYCLOMEXANF 103
Chuly 42301 . U1 32,04 METHYL ALCOHOL 183
o010 6330z . 01 46, 07 EVHYL AUCOWHOL 153
CO010 43308 . U1 60,09 ISOPROPYL ALLOHOL 163
fo010 43502 T4 T3 0. 0% FOoRMALOF MY DE 173
€0010 83551 . 02 S4.08 ACEFTONE 183
CO0L O 43552 . 02 77.10 METHYL £ IHYL KETONE 193
COULO & 3560 . 01 100,16 M THYL TSORUTYL KETONE 203
C0010 &3817 . 02 165,83 PE RCHL O OF THYUENE 213 |
Coul0 as%102 . 01 106. 17 ISOMERS OF XYLENE 223 !
C0010 8&5202 . 01 92.15 TOLUENE 233
€oU15 oY) wors 2
€0G1I5 «3105 - 01 86.18 T1SOMERS OF HEXANE 103
CoulsS 43106 .t3 100.2) ISOMERS OF HFPTANE 113
T0015 &3107 . 06 T18.23 ISORMERS OF GCTANE 123
COulS 83115 5. 66 98.19 C~7 CYCLOPAKAFFINS 143
€015 a3116 ST 1172.23 C-8 CYCLOPARAFFINS 1%
COuUl5 43118 1.47 1164.00 “INERAL SPIRITS 163
(G015 3120 FILY; S5¢. 10  1SONERS OF GUTENE T3
Co015 43201 1.26 1¢.08  MFTHANF 13
Couls &3202 Y 306-07 ETHANE FEE
Coul1% 83203 6.10 26.05  ETHYLEN 33
€Ou1s 43205 3,75 G2.0E  PROPYUENE u‘j
C0015 43206 .28 6.0t ACEYYLFNE 53 .
Ciols 43213 1.716 S6. 10  BUTFNT (3}
Cluly 43231 T.01 B&.18  N-H XANE 73
Co01S #3237 .27 TU0. 217 NSHEPTANY [:k .
t0p15 43233 .04 114,23 N-0OCTANF v3
CO0J15 43244 369 vh. 1€ CYCLOHEXANT 335
Couls 43301 1.5y 32.08 MFTHYL ALCOHOL 183
“TOu15 %3302 PR G6. AT ETHYL ALCOROL 193
CHulsS &3304 .92 6L.09 ISOPROPYL ALCOHOL 203
8015 a33ns - 37 Tu 127 NSPUTYL AL COROL 213
C0ul5 &3347 a2 €2.07 @ YCOL FYHER 223
TO0015 & 3368 s e 0T eLycol” 23
€OU15 43433 oFl a#.10 ETHY| ACETATE 243
CH015 43675 “1f TiT.16  wN-FUTYL ECETETE 25%
Couls 8 343 1 100411 fFTHYL ACRYLATE 263
COGTS &14i4 LT TVCTD0 IS 0P ROPY (T ACTTATE 273
CI01s CRA T . b 50.0% FukMal (£ HY DO 287
TCOUTY w150 eV T T T a0 T ACTTALDO HY (KT T YT
(U154 5519 o0 17.12 FRUIYRALDFH WS 303
“TOGTS T LIS S PR T CES08T ACITONT 313
Cuuls 43542 1.0 T7.10  METHYL § THYL KETONE 323
TCOGIS A3 T T i 1500 1¢ THFTHYL T€0RUTYL Kt TONE 3337

42



TABLE 7 (Ctd.)

TTOG1S 4 se0) 1.373 W, 08 FIRAYUFNETOXTTE 363
COutsS 43607 L6 St.08  PROPYLINE OXIDE 353
TTOG1S 43708 AT 56,06  ACKYLONT TRILE 363
Couls 43801 .75 S 89 WETHYL CHL Ok Iut _ 373
Co015 w3812 Zovs e wUe2T FIHYLD CHLOKIOE - 383
COU1S 43A1S 7.00 95, MG CTHYLENE OICHLORIDE 393
Couls &3317 3. 65 1h 5, E3  PE RCHL OXOF THYLENL 403
COUIE  43p1y . 01 177,06 M THYLENE HROMIDE 413
COul S #3860 .58 62,50 VINYL CHLORIDL %23
cop1s 85101 10,99 116,00 NAPHTHS 433
€oC15 &a5102 CH 106217 ISOMEKS OF XYLFNE [L}]
COUlS #5108 . 01 134,22  JSOMEKS OF DIETHYLBENZENE 483
CNO15 85201 3.21 TE.12 FPENZENE ¥53
CNeYLS 45202 2,32 ¥2.15 TOLUFNE - 463
Thyls «%220 . 56 104,16 STYRFNE 473
C001S 45300 .5 9u.11  PHFNGLS _ 493
(0015 %5401 .37 220.00 XYLENE BASE ACIDS 503
CouUl? Co017 2
COc1T & 300G 170. G0 BE.00 UNIDENTIFIED HYOKOCAKBONS 13
€0020 € 0020 2
TCoLz0 e3202 1.86 30,07 ETHANE 13
COU20 #3206 0,22 26,08 ACTYYLFNE 23
€0620 43235 74, 9¢ 1268, 26 N-NONANE 33
COu20 4329 19.87 113,28 €& OLEFIN UNK a3
€OuZ0 WN35313 11. 35 126. 00 AL DL HY OE 53
C0u20 &51C2 15,04 16¢.17  ISOMERS OF XYLENE 3
€C0020 &5104 15.97 120. 19  TSOMERS OF € THYLTOL UENE 93
Couzo 45201 0.¢9 TE.12  BF NZENE 73
THU20 wsS215 8.5 134,22 JTERT-BUTYLBENZENE [})
€N020 85233 5.25 219.50 TRI/TEIRAALKYL BENZENE 103
C0024 Cun2k F]
COU28  ®3105 6,10 tb.1R  ISOMERS OF HEXANE 63
€6n2s &3115 15,80 YR, 19 C-7 CYCLOPARAFFINS 73
touze «3116 1,60 1172.:3 €~8 CLYCLUPARAFFINS 83
€Ou2d %3116 15. 00 114,00 RINEKAL SPIRITS 93
chuze 42122 3.10 72,15 JSOMERS OF PeNTANE 103
TOu2q 3204 1.60 4B, 09  PHOPANE 13
€ooza 43212 4,40 50,12 N-FUTANF 23
Touz24 & 3214 1.40 SEL17 1S0BUTANT 33
Cou2s 3220 3.20 T2.35 N-PENTANE a3
TCovze azr1idy — 3.70 o€, T8 N-HE XANt 53
LOJ28 %3819 10.00 173,65  METHYLFNS & OMINS 113
TOOch 45102 T5.00 06, 17 TSOMERS OF XYLENY TZ%
cuu2e  &52mMm 12.30 Th.12 EFNZENE 133
THTCZh & 5207 TI00 Y7 I8 T TOLUENT 131
covzs Lou2s 2
TTBLZ5 8 3000 J00.00  56.00 TUNIDENTIFIENN HYOROCUKRBUNS 13
couz2e €026 2
T Couze a 321w .30 TR, {7 TSoAUTaNT 13
Couce 83302 36,40 46.07 ETHYL AL COWOL 23
T6Gz6 & 1I0% TETRY S04 TIS 0P ROPY T TAUTOHOT I3
COvz6 w137 8. 30 62,07 GLYCOGL £ THFR (83
TG0 ¢ §33c% — 1. Teo0n PR OPYLENT TR YCOL 53
CNe w3ads 1.8 11hal6  N-PUTYL ACETATE &3
TCAW 6 a3E() 0. 60 S0 0% FuRMaT OF HYIF T3
COuL‘o 435°%]) 1.4y at, Nk ACFTUNF 83
Cou2e 45101 (Y] 116,007  NAPHTHA T $3
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Cou3l

40 T L3y 2
COL31 43108 3.3% cbo 1k ISOMEKS OF Hi XANE 133
€ho31 #3108 L3 T TI0T021 TIS0oMERS OF HEPTANE 183
9031 43107 s 316,23 ISOMERS OF OCTANE 153 -
CO031 a31is 1. 53¢ Y. 19 C-7 CYCLOPARAFFINS 173
CO03) 43122 2.29 72.15 TSOMEKS OF PFNTANE 163
COu3tl 83201 L£3.19 16.08 ML THANE 13
Cou3l 43202 1. b 10,07 _ETHANF 23 |
TE0033  &3203 1295 28,05 TFTHYLE NE 33
COO31 43208 2.5 44.N9  PROPANE u3
COust 43206 .81 62,08 FPROPYLENE T [}
3331 82206 .05 26,00 ACTIYLENE 63
CAGS1 43212 'Y 56,12 N-hUTANE 73
COu31 43213 2.10 56,10  BUTENE 83
CO031 43214 4,51 56.12  ISORUTANE 93
€on31 &322 2.75 72.15 N-PFAYANE 103
tous1 &a3231 .7 ThE. 18 T N-H XANT 113
Cou31 w323/ .53 100,21 N-HEPTANE 123
tOu3l &324n .02 64, 16 CYCLOHEXANT 163
€no31l a3sQ? .42 30.03  FORMAL DE HY OF 193
TC6CIT 83552 .07 72,107 METHYL ETHYL K ETONE 203
COU3l 85101 .30 114.00 NAPHTHA 213
€0U31 85201 3.63 TE€.12 BENZENT 223 |
€0031 45202 .05 92,15 TOLUENE 233
0032 11 6032 ]
C0032 #3105 . 01 86.18 ISOMERS OF HF XANE 143
€0032 & 3121 <53 TG 16 ISOMERS OF PENTENE 163
Cno32 43122 .12 72.15 ISOMERS OF PENTANE 173
TO0G3Z &3201 G 2. 306 1€.06  ME THANE 13
£0032 %3203 1.37 26,05 ETHYLENE 23
0032 & 3208 .19 G4, 09 PROPANE 33
tou32 a3205 o H2 42.0R PROPYLENF 43
€6032 &3206 L3 TE.08  ACFTYLENT 3
£0012 83212 .26 58.12 HN-RUTANE ¢3
€A032z w3213 Ay 5¢.10 BUTENE 73
C0032 %3214 .13 SR, 12  JSORUTANE 83
€0032 &3220 w2 T2-15  N=-PYNTANF G
€NO32  a3224 Y, Tr.18  1-PENTENE 103
€0032 & 323 . 9b 86 TR N=HE RANF 1137
COu32? W3237 .98 100.21  N-H PTANE 123
€003z 4323 L YT 118023 WS0€TAN 133
CAn3, 43283 . g4.186 CYCLUHEXANGF 153
To03. 307 STt T Y FORNAL N WY TR 187
€003z a85201 « Jo TE. 12 HENZENE 193
CAC3Z &520¢ . 03 V2. I8 T YoLUeNT 20Y
COU3G C ul3u 2
TH034 43201 . 6% TCT0R "M THANY T 277
COuU3s 43203 6.21 26,05 FTHYLE N 23
Tho36 & 320% .74 WZ.0R  PROPYLENT 33
no3s 83206 Ne b 26, DK BCEVYLEIENF a3
COCYE L3715 IR SLTT7 T ISOROYY ERT Y
0038 43724 3,007 TCoo18 0 1-PENTENT 63
TR YAN [P 1UU. 217 N-HEPTANE 73T
CHIZ& 432145 1.1 12F.26  N-NONAN: 63
(husy wi3dze 1. 97 fe2.297 N-DFCANF 93
COou3n 432¢) 4.4 IS¢, 32 N-UNDE CA WE 103
TCo034 T 43288 T T 7477777 170036 N-DODe CANE T T T Tty
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TCEUNE w26 616 TEEL 3T T NS TRIDECENT 173
Caviae 43254 tot} lye, 40  N-TETRANECAN! 133
CYo34 w3200 6. 127 /12,42  N-PENTAUFCANT 143
Culdsu  432¢1 5,67 (76,45 N=HE KADE CANE 153

TCAG wi2e? 3, L c8UL 4k TN PTANECANE 163
(2038 w3znt 1,20 254,51 N-OCTADF CANE 173
Tho3s w32 m 2. 48 26 F. 3 N-NOWADF TANE 183
CNU3e 4 32¢5 Z2.0u 20Z2.5h  N-EICUSANF__ 193

“Co034 a3zre 1. 30 29 6a 59 N~ HENE ICOSANT 203
CuU3s & 3287 G. 71 316, 61 N-DOCOSAN_ 213
CNO364 43502 S. 26 30,07 T FORMALDE HY OF 223
CC03s 83503 1 5.10 a“_.__(l‘»_iCl’TA\.DFHYhC 233
Co034 85202 0. 21 92.15 TOLUENE 283
COD34 45207 0.2 _ 120.19 193¢5~TRINFTHYLBENZENE 253
0034 &52:1 P1.65 116,15  A-MF THYL ST YRE NE 263
CnNu3s o tyoas . i 2

TCA03S %3000 150,00 66,00 UNTIDENTIFIED HYOROCARBONS 13
cNUss T U03R 2
Co03s 93201 8.22 Y be 04 MF THANT 13
Coud+ &3202 3,10 30. 07 _ FTHAKE 23

TCoo3s 63203 8,75 26,05 EVHYLENE 33
LO03E 43205 17.61 42.08  PROPYLENE a3
C003¢ &3206 5,77 26,008 ACTTYLFNE 53
Cgusp 43231 7.89 86,18  N-HE XANE 63
o036 43232 31. 99 100. 21 N-FHEPTANE 73
COO3K 45201 2.66 78,32  BENZENE 83
COO3R 85202 10,21 92.15 TOLUENE 93
CO03F 85205 3.92 106.17 143 DIMW THL BENZENE 103
Co03F &5207 LT 120,19 193¢ 5-TR INFTHYLGENZE NE 113
(0038 45212 N, 4y 120.19 M~ FTHYLY OL UPNE 123 |
CA03& 85232 0. 26 132,066 TETRARETHYLATNZENE 133 |
CO040 C 0040 2
CO340 & 3105 6. 90 66, 18 TSOMFRS OF Hf XANL 113
COD40 43106 2,22 100,21  ISOMERS OF HLPTANE 123
COo%0 43107 KR 114,73 JSOMERS OF OCTANE ias
Cousy 43108 0. 20 126,26  JSOMERS OF NONANE 163
COON0 &8311% C. 2% 9T, 00 C€-7 CYCLOPARAFFINS 173
CNuey 43122 £ 72.15 1SOMEKS OF PENTANE 183
tAUG0 43208 T.69 T, 09 T PROPANT 13
Covky 83217 18. 70 S£.12 N-PUTANE 23
CAOYG #3213 1. 72 56,107 BOTENE 3w
(Nus0 43214 b.25 SF.1z  ISOHUTANE 83

SR TR F 10.77 Tee I8 N-PENTANE 2
L3180 &3228 S.%n T0.14 1-PFNTENE 63
T3040 3731 7.%8 abe 1R KN=-HE XANE s
CHouyU 63232 0. 71 10,21 N-WFTANF 83
CAGRG ™ & 35233 617 fVLT2Y TRIGETANE T Y
Chvau 43235 0. 0% 124,26 N-NO A Nf 103
TIoN0 W3o3T T. 15 TW2T29 T NTTF L ANE 37
CNnLo 432w 2.1y nh, 16 CYC{ OHEXANT 153

TSRS TR 2230 TOHTTY TTISONERS OF TXYLFNF TV
L3040 85103 D.25 134,22 DIMFIHYLETHYLRENZENE 223

TUYIEN TR0 — 0. k6 127079 T IS oM ERSTOF T CTHYDTOL UENT 237
Couut 451045 [e R R § 146,27 ISUMERS QF HUTYULHRENZENF 283
ThustG 485103 6.07 150197 1S OMen ST OF PROPYLLE NZENE 263
Chpwh %5201 1.1¢ Tto12  br NZENF 201%
TOOWO w8307 Z.5L w2018 TroLUENET T T T T T e 213
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Cov4ac w5107 0. 59 120. 19 ISORMEKS OF TRIMETHYLBFNZEN ¢ 25%
LTS I v A 1 2 T ; 2
Couk3 «3107 0.58 114,27 ISOMEKS OF OCTANE 13
COUS3 4 71(3 L 9.0 12€.06 _ TSOMERS OF NUNANE 23
Cou43 & 31us 50. 37 142,29 ISOMERS OF NECANE 33
COHue3 4311y 1. 89 150032 TSOMERS OF UNDECANE 43
COv43 & 3617 27. 40 165. 63 PP RCHL OKOF THYLENE 53
Couuy AL LT 2
Coous 43201 tba 50 Yo, ne T mETHANE 13
CoOuy 43202 .00 10.07  FTHANF 23
COCWE  &320% 2v 60 2€. 05 ETHYLENE 33
COOBE 43204 31.10 44,09 PROPANE L%}
Choks 83212 2 3. 80 5612  N-PUTANE 53
L0045 €Nuus B _ 2
CO0&5 43105 8. 90 6be 18  1SOMERS OF HEXANE 113
CO045 4310 2.22 100,21 _ISOFRS OF HfPTANE 123
Couss 43107 2. 31 114,23 ISOMERS OF OCTANE 143
CAL4S 43108 0.28 126,26 TSOMERS NOF NONANE 163
€0L4s5 43115 0.75 Gb.19 C-7 CY(L OPAKAFFINS 173
CoL4S 43122 27. 1706 72,15 ISOMERS OF PENTANE 1863
CNG4S 83208 1.69 W&, 09 PROPANT 13
€NO4s 43212 18.7¢c 5t.12  N-BUTANE 23
Cous4s 43213 1.72 5€.10° BUTENE 33
CO045 #3214 6. 25 56012 ISORUTANT 83
CCu45 83220 10.22 72.15  N-FENTANE 53
CO045 &322« 5.95 70.18  1-PENTENE 63
co04s § 3231 2. 58 B86. 1R N-HE XANF 73
Cuo4s 83232 0. 71 100,21 N-H PTANE 83
Couks a3233 G- 37 T164.2%7 N-OCIANE 93
CO04S 43234 0. 08 128,26 N-NONANE 103
€hoss 83235 0-15 T82.29  N-DT CANE 133
CoOuNY 4328k 2.19 84,16 CYCLOHEXANF 153
CO0kS ®6100 2. 30 106. 17 1S0MEirS OF XYCLNE 193
COuls 45103 G 25 138,27 DIMCTHYLETHYLHENZENE 223
€N045 w5104 0. 66 120.39 TSOMFRT™ OF L VIHYL YOU UF NE 23y
(Nu4s  4S103 0.16 134,22 TSOMERS OF BUYYLRENZENE 284
CAUKS 45108 0. 0z 127,19 ISOMt kS OF PROPYLBENZENE 263
COuss 45201 1.18 78,12 EFN?ENE 203
CIU4S 45202 .55 92,19 TOLUENT . 2173
€045 85107 0.59 120.19  ISOMERS OF TRIMETHYLBENZFN ¢ 252
[{GRTY] coyuy 7
Con47 63107 0. 80 118,22 ° JSOMERS OF UCTANE 13
Coou7 & 31(R 7. 30 T78.26 ISOMERS OF NUNANE zr
Chus? w3109 69,30 142,29 ISOMFRS OF NfCANG 33
CouaT & 3110 2oE0 156, 327 1SOMER S OF UhuECANE i3
CO04y {funNa g - 2
TCOU4G @ 3000 100. 00 A6 00 UNTNENTIFIEN WYDKOCARBONS 13
Loty v Ue 01 C0151 Z
€nhu51 &3151 0. OF Th. 16 ISOMERS (F PENTEKE 153
LuLs1 83122 0. 01 T2.15  ISOMEKS OF PENTANE 163
CEU51 63201 T4 5% 16. 60 METHANT 17T
Cousy 43207 Ne k4 IU. 07 €71 HAN? 23
05T w32 1.0 PELOST ETHY LE N T T3
Iusi 8320w 0. 78 sS4, N9 PROPANT 43
CoUsY 63275 Ze 0] TP 08T T PROPYUENT I
Cousy M 3e0¢ 3.4 26 04 ACETYLINS 63
TOO5 T T w321 T T L YT T s e 127 N=RUTANE T T T o T
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ToUsSYT w3213 fa o4 S6.10  tUVENT [33
COoO51 4321« [ 58,12 ISORUTANE 93
Cous1 w3220 0.02  7Z15 7 N-PFNTANT GE]
LOusY w324 0, Nu 79,14 1-PENTENE 113
TOus1 w3231 [ 2 € 1R N-HEXANE 123
Coubl 83232 0, 06 100,21 N-W PYANE 133
CO091 43232 CIE 114,23  N-OCTAN 183
CRuS) #3902 0, 0 30,07 FORMALDEMY(Y 173
Cous1 43551 6. 87 5&.08 ACFYONE 183
Cuubl 45201 1.49 76,12 FHENZENE 193
[T [ALLD! 2
CUuRl 43201 MR 16. 08 MF THANE 13
COusl &3202 G. 91 36, 07 FJHANE 23
tourl 43200 0. 93 28,05 ETHYLEN 53
Chosl 63204 .91 G4, 09  PROPANE (%)
Cousl 43212 fl. 9y 56,12 N-KUTANE 73
TCOUB1 43214 0. 99 86212 TTYORUTANT 83
Loudl #3502 1.861 30.03 FORMALDL HYTE 93
CAORS CUORg Z
Cnuas  §3103 .Ul d6.18 ISOMEKS OF HLXANE 143
t0uss 43108 T 128,56 ISOMERS OF NONANE 163
CouBs 43116 . U7 117,23 C-R CYCLOPARACFINS 173
ToUBS 43172 .07 72,157 150M Tk S OF PENTANE 163
€O085 43201 53,97 16.00 METHANE 13
Co08S &3202 S.25 30. 07 ETHANE 23
CO08S 43203 16,09 28.05 EIHYLENE 33
0085 43204 Y Tu. 09 PROPANT 3
COnMs 43205 1.7y 47.08 PROPYLFNE 83 |
TERUBS «3Z2ue 1. 66 76.08 RCEVYLENE 53
COUBS 43212 .07 56. 12 N-BUTANE [3]
thoss &3213 .63 56,10 BUTFNE 73
CHUBS &3218 .30 S5,09 1¢3-BUTADJENE 83
COuBS §3270 . 04 72,15 N-PENTANT 93
CODBS & 3231 .20 56. 1R N=MF XANF 103
COuBS #3232 1.33 100,21 N-HEPTANT 113
cnuss 43233 .03 114,22 N-OCTANE 123
TOURS 83235 . 01 12T 26 N-NONANE 133
CPUBS 832uL8 .0 B4, 16 CYCLUMEXANE 153
TTHo8S 83502 . 06 T30, 0% FORMALDE AY Pt 193
cnoBY 43822 2. 60 93,19 TRIMETHYLFLUOGRUSILANE 203 |
C006S #5201 12,96 TeITT T HENZENF 21Y ]
Choas 45202 .57 92,15 TOLUENE 223 |
LYY ¥ .98 (SN X 7
(Oube 43105 1, 9% Beo1F ISOMER'S OF HE XANE 83 !
TCOSue s 3106 1T 1307217 T150MER ST OF T WE PYANE [
COLeL 43107 1.39 114,23 JSOMERS OF DCYANE ) 103
TCOvee 4 51T EU63 T2715 7 IS0MFRSOF PINYANE 123
Clhuse 83201 36479 14.08  MF THANF 13
CI0E6 81208 —2.33 EA.NY T PROPANET ~ 23
Couse 43212 7.61 H6.12  N-BUTANF 33
TTITRETHIAIG P Te 127 1SOPUTANFT YT
Chume 4322 PNITS T:01% h-PFNTANF 53
oM T2 28T .97 660187 N-HE KANET e [} ]
CNickhe 43210 12.4¢ nn,z1 N-H PTANT 73
TCITeE Tw3Zun N a6 OnFXONE 113
CoOse 43542 1 7.90 dJu. ¢ FufMLy DE HYDE 133
Couse  452M 1.7k TR Y 7 2 XY N ¥ 3 A
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“COUBF w5200 T EQ TN 28T TGLUENT 153
Couei Cave ) 2
TOI90 w3yl 103777 sel1e TI1S0MExY OF HEXANE - 153
CHI90C  4310¢ T INO.21 TSOMERS OF HEPTANE 163 ‘
(O0U90 & 3107 T 114,22 TISOMERS OF OCTANE 183 !
(OU90 4310k 0,13 126,26  ISOMERS OF NONANE 203 i
€590 &3109 N 0. 09 162,29 IS0MFRE OF Df CANE 213 |
€190 43118 0.23 YF.19  C-7 CYCLOPARBFFINS 223

TCO0990 wiiia . 06 112,23 (=R CYCLOPARAFFINS 233
Cou9tL 43117 .u3 106026 C-9 CYCLOPARAFFINS 243
A0y 0 83123 1. 49 12,15 T ISOMERST OF PENTANE 253
LOG90 632014 G, 08 16,06 M THANE 13
CO090 43202 14, % 30.07 EVHANE 23
CRO90 43203 013 26.05  ETHYLL M 33
€o090 k3208 15,29 48,09 PROPANF (%]
CouYy 43205 11.90 42.08 PBROPYLENE 53

TCOLI0 43208 . 0l 26,04 ACETYLFNF 63
COu90 43212 21.11 Sbal2 N-BUTANE 73
COU90 43212 0. 06 56.1C HUTENE a3
Cou9o 3214 §.73 5t.12  1SORUTANE 93

“CGuu §3220 1.23 T2.15  N-PFNTANE 103
ULo0 83231 1.73 Bo.1h N-HE XANE 113
COuU90 43232 223 100. 21 N-HEPTANF 123
COLIU w3233 T 118.2%  N-OCTAMNE 1133

TTIL90 &3235 - 08 126,56 N-NONANE 3%
COU90 43238 0. 06 142,29  N-0OF CANF 173

TEAUS0 43288 .02 8u.16 CYCLOWHEXANT 19%
COU90 83502 11.29 30.03 FORMALDF WY OF 263
C0U90 3551 3.61 56.08 ACEYQNE 273
CO09C 45102 0. 10 10A.17  TSOMEKS OF X YLENE 26%
€0090 85201 B0. 11 TE.12 EfFNZENE 293
CAU90 85202 0.18 92.15 TOLULNE 303
C6091 0913 2
(6u91 43105 .83 86.18 ISOMERS OF HFXANE 143
€0191 42106 .39 100. 21 ISOMEKS OF HEPTANE 1537 |
COU91 43107 1.08 118,23 J50MERS OF DLTANE 163
CoOuY1l 3108 6. 5 126. 26 1SOMERS OF NONANE 163
CNi91 43109 17. 31 142,29  JSOMERS OF NECANE 193
€091 43110 A 156,32 TSOMER'S OF NDECANTE 203 1
L0L91 431315 0. 48 9¢.19 C-7 CYCLOPARAFFINS 213
CAu9T 63122 €10 T 1S TISOMERS OF PTNTANE 2723
foL91 42201 1.74 16,06 METHANF 13

~on9T w3207 . 5% 30. 07  FYHANT 23
€Nu9l 43203 0. 02 2¢.05 FUHYLEN 33
oLyl «320& 1.27 4R, Ny PROFANE L34 ,
COuL91 43203 0. 01 4z.0% PROPYLINE 53

TTOLYT 83712 5. 01 §8.12 T N-RUTANE 63
Cougy w2213 n. o Sé.1C  RuUTFNE 73

TTACS Y EI2TE 2.02 5F. 127 TSORUTENT BY
(0091 43220 3.52 12.15 N-PUNTANT 93

TTOVET G 3IE 1T TOIL T {=PC NTINE 13—
couey 43231 3,51 r6. 1P N—HE XANF 113

TNV T w3 T4l T 10002177 N-W PTANE 17%
CO091 w2233 .1k 114,23 N~OCTANF 133
T0L91 471745 161 64,18 CYCUUHEKART 7y
Cougl 45350 Ze vy 47404 METHYL ALC OHOL 233
0T 433027 T30 T 44,07 ETHYL ALCOWUL - o T 243 7
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TIo9T B 37308 T 5G. 09 YSOPRUPYL A[FOHOT 253
Coudl & 3308 0,37 74,12 ISORUTYL ALCOHOL 26%
TCA091 43432 [ T4 08 METHYU aCf A YE 27y
Caugtr  &343¢ 0,49 8F,10 FIMYL ACFTATI 263
TEaney T a3sud . .09 V0.0V FORWAL DF HY iF - 293
Couv9l 43551 7. 34 5,00 ACFTONF 303
COuvyl §3852 Y 77,10 METHYL € THW KEVUNE 313 |
CHu9l 43560 3,40 100,36 METHYL I1SORUTYL KETONE 323 |
TTOuvyl 43815 0. 05 9O 00 FYHYLENS T ICHLORIDE 33
CONn91 43817 5.b3 165, k%1 PERCHLOROF THYLENE e 343
€h0e1 &S104 0 G, 01 120,19 ISOMERS OF ETHYLTGLUENE 383
CO09) 45201 1,87 TH, 12  HENZENE 353
TO09Y 45202 6. 05 92,15 JOLUENF 363
COu9Y 45221 4,39 118,15  A-METHMLSTWENE 373
Cou9Y 45107 0. Ut 120.19 1I1SOMERS OF TRIMETHYLBENZEN ¢ 393
CooYs €I094 . 2
cno94 &3105 8.99 dé. 18 ISOMERS OF HEXANE 103
CNu9a 43106 2. 00 0. 21 _TSOMERS OF HEPTANE 113
CO09& 43107 1. 90 114,23 1SOMFRS OF OCTANE 123
con9a §3106 0. 20 128,26 _JSOMERS OF NUMANC 143
Cog9s 63115 0. 20 98,19 C-7 CYCLOPARAFFINS 153
COuvs 43122 2 9. 00 12,15  TSOMERS OF PINTANE 163
TCOLYR 83204 i.80 €4,09 PROPANE 13
COu4 43212 19. 80 56,12 N-RUTANE 23
CD094 43213 1. 80 5he 10 BUTENE 33
CON94 43218 b.60 58,32 JSOBUTANF 43
0098 835220 10. 60 72,15 N-PENTANE 3
CIOYN 43224 be 20 T 0. 10 I-PENYENE &3
TEOHURT w3731 .50 86,18 N~ W xANC T3
CNUYy 43232 .60 100,21 N-HEPTANE 83
€009« 43233 . 10 11 6.7  N-OCYANE 9y
COuYae 4 3248 2.10 B&. 16 CYCLOMEXANF 133
€00%8 65102 1.¢6 106,11 ISOMERS OF XYLENE 113
CO09% 45103 0. 30 136,22 DIMETHWL FTHYLBEN2ENE, 223
TGo%a 85103 0. 10 154,22 DIMTIHAN FTHATLRFNZENE 203
Couds 65104 0. 50 120,19  ISOMERS OF ETHYLTULUENE 213
“COU98 85201 1.10 T, 12 BENZENE 183
Cuu94 &§5202 2.10 92.15 TOLUENE 193
“torni € 0101 H
€101 83105 6. 90 86,18 JSOMERS OF HFXANE 103
TTHI0T #3108 Zoud 100,27 JSOMERS OF HERTANE 113
Colul 43107 1.90 114,23  TSOMERS OF OCYANE 123
TTuior 43108 0. 20 128 26 TSOAFRS OF NONANE 143
Culol 43115 0. 20 9E.19 C-7 CYCLOP AKAFFIKS 153
X901 e 3172 79. 00 Te.15 1SomERS OF PENTANE 163
(01Ul 43208 1. 80 4 u, 09 PROPANE 13
TToTUiT 8 3317 19.60 5E {7 TNTHUTANE 23
Cotul 43213 1.80 54.10 BUTENF 3y !
TIT0T 4 327% (I¥Y] 56012 ISORUTANE ) S
€101 43220 10.69 72,15 N-#NTANE sy |
TTHI0Y 4330 LYRD] T ULCYN T - PENTENT [34
o101 4320 2.50 db6.18 N-H. XA NE 73
TTOTRT 432y 0.60 00, 21 W= PTANF By
€010)1 43213 0. 19 116,23 N~OCTANE 93
€o1ul W37%4 PP 56,16 CYCUONEXANF 33
Cniol 45302 1860 1ud. 17 ISOMEXRS OF XYLENE 173
TO101~ 451063 6. 10 136,227 NI TR FTHYLBEN 2ENE 205
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€101 45104 .51 120,76 1S0MFHE OF FYRYLTOLUENE 213
COJ01 45201 1,10 TR, 12 RENZENF R 183
€0101 45207 2.1 92.15 TOLUENE 193
Co1ul 45107 G. 30 120,19 ISOMERS OF THIMETHYLKENZEN ¢ 223
o102 - co103 2
CO193 43105 1.90 Eb6,18  ISOMERS OF HEXANE 103
01u3 w31mn 121 100, 21 ISOMEKS OF HEPTANE 113
€002 43107 2.13 114.23  JSOMERS OF OCTANWE 122
C0103 s31cCs 6. 62 176,26 I1SOMERS OF NONANE 143
0103 42109 16. U6 142,29  TSOMLKS OF DECANE 153
Toios & 3110 0.55 156.37 150MENKS OF UNNECANE 163
Co31uy3 a3122 5,59 72.15 TL0MERS OF PENTANEL 173
0103 e&3201 2. 54 16,068 MiTHANF i3
C0103 #3207 0.63 30. 07 ETHANE 23
{0103 & 32w 3,04 W4, 09 PROPANE 33
€0103 83212 6.52 56,12  N-BUTANE &3
T€0103 w321 8,09 58,12 ISORUTANE 53
CO1u3 w3229 .47 T¢.15 N-PENTANE 83
€0103 & 3231 3. 79 Bhe 18 N-H XANE T3
0103 43232 0. 94 100,21 N-HEPTANE 83
0102 43233 0. 64 114,237 ‘N-OCTANE 93
COI03 & 324n 0.63 B4y 1h  CYCLOMEXANE 133
0103 &3308 3.24 32.08 W THYL ALCOHOL 183
0193 43302 3,24 86,07 ETHYL ALCOMHOL 193
€0103 & 3308 3. 2% 6€0.09 1SOPKOPYL ALCOHOL 203
€0103 43551 5.78 58,08 ACFYOUNE 213
€0162 43552 .18 T72.10 METHYL £ THN KETONE 2723
€0103 & 3564 2,98 100,16 WETHYL TSOPUTYL KETOME 233
€0i03 03817 5. 78 16%. 8% PE RCHLOROF THYLENE 283
0103 4S1E2 2.31 106,17 ISOMERS OF XYLENE 253
Colo* «5202 2431 92,15 TOLUENE 263
C0110 4110 2
€0110 &32731 20.70 B6. 18 N-HF XANE iy
€110 43248 20.70 84,16 CYCLOWFXANF 23
TC€oi1u «3301 3.0 V2,04 mE THYL ALCOHOL 3
Col1lu 43302 .40 46,07 ETHYL AL COHOL 53
CGi10 «2304 16.60 0. 09 ISOPRUPYL ALCOHOL 53
CoLlU & 3308 1.60 T4.12 N-BUTYL ALCOMOL 63
T€G110 83306 0. 60 Tul 127 1S08UTYL ALCUHOL 713
COltlu 83369 0. 40 76.00 PROPYLENF GLYCOL 83
€011y a%3IT7d 0. 69 67,07 FTHRYLENS 6LYCOC 9%
Collo 6343 2.50 116,16 N-RUTYL ACETATE 103
o110 43643 T.30 0. 12  CFLLOSOLVF ACFTAIL 113
CN110 4 344s 1.50 316,16  TSORUTYL ACETATE 173
€C11U &340 ALY TE09 DIM THYLUFO RNEMTDT 133
€110 43uc} 6.10 144,21  ISOHUTYL TSOPUTYRATE ° 143
TEHTT0T &35 37720 58,08 AL ETONE 153
CN110 w3592 S. 460 72.10 METHYL FTIHYL XETONE 163
Ti1iu 4 3559 0. 70 T00. 16 WL YHYL N-HUTYC KETONT 173
o1l 1560 U. 60 100,16  “ETHYL I1SORUTYL KETONE 183
TTATI0T GsT 2,60 196717 T1SOMERS OF TXYLENE 193
Co1lu 45202 5.20 92,15 TOLUENF 203
TH110 65203 T30 16T TETHY LBENTZEN 213
Cni11 cot1l 2
[N SR 0. 70 e de  N=HOXANE 13
o111 4324 20.70 bl4. b CYCLOnEXENT 23
“COiy TW3zoy T T 309077 3c.0 0 WETHYL aLCOMOL T T T T 33
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TTUTIY w3302 Y 6. N7 FTHYL AL COHOL 43
o111 673304 16040 67,09  ISOPROPYL &L CUHOL 53
Colll 43308 Ti.60 1612 N-RUTY L ALCOHUL €3
Culll 43306 O« 60 Te. 12 1S0ALTVL ALCOHOL 73

TIOT1Y 63389 0.0 76.00 PROPYLENE GLYCOL 83 |
(o111 4337y 0. 60 62,07  FTYHYLEM BLYCUL 93 |
Ca11l 43635 2. 50 116,16 N-BUTYL ACETATE 103 i
CN11) 43442 1.40 90.12  CELLUSOLVE ACETALE _ 113
COrl1 & 34as 1.50 116,16 ISORUTYL ACFTATE 123
Ci111  &3u<Q .50 13.09 DIMFTHYLFORMAMIOL 133

A TECELE 6. 10 168,21 ISORUTYL ISORUTYRATE 143
(D11} 435%) 3.0u SP.0B BCFTONE 153
Chii1 835%2 5.60 72.10 METRYL ETHYL KETONE 163
€a111  a35%9 0.19 100,16 METHYL N-HUTYL KETONF 173
CI11) &3560 0.60 100,16 METHYL TSOBUTYL KETONE 183
(0111 45102 2.60 106,17 TSOMERS OF X YLENE 193 |

o111 as202 5. 20 92,15 TOLUENE 203
COl11 85203 8.30 106,17  ETHYLBEN 26 NF 213
o113 o113 2 :
(U113 43201 38. 66 16.08 METHANE 13
Ty 83202 6.20 X6U07 T ETHANE 23
Cuill 43203 1.24 268,05 FYMYLENE 33

TTAITI a3208 2. 67 A8, 09 PROPANF a3
£0113 43205 16,27 42,08  PROPYLENF 53
Thits 43232 Ba 45 56,12 N-RUTANE 63
CO113 43213 5. 77 56.10  BUTENE AT
€0113 &321a 1.37 56,12 ISOBUTANE 8'3—“,
0113 8322¢ 5. 01 TO. 14 1-PFNVENE 993
Co113 a330a 0.11 60.09 ISOPROPYL ALCOHOL 103
Coll? 43502 Q.17 30,03 FORMAL N HYDE 113
CO113 & 3802 4. 8 B4, 9% DICHLOWOME THANE 123
COL16 _Ci116 2
€h116 a3201 70.00 1 6 08 ME THANE 13
Culle 43202 20.0U 30.07  ETHANE 23
Culle #3302 2.0G0 $b6.07 FYMYL M COWOL 3
Colie 43304 2.00 60.09 ISOPKOPYL ALCUHOL a3
Cuilé 4« 3834 7. 07 102.1% PROPYL ACE TATE 53 |
€116 43551 2.09 56,08 ALCETONF 63

TCiite a372i 1. 00 A5, 09 FTHILANT N I3
€M1t 43740 1.00 59,11 TRIMETHYL AMINF 83
€o120 o120 2
L3120 45201 11.00 16,04 M THANT 13
CO1z0 «3212 T4.00 56,17  N-ROTANE 73
€120 43231 5. 00 GA.IE N- HF KANE 33
COicU 83502 Ti? A0 T FORMAL NE HYTHE L':
C01e0 ®35%1 4.22 SB.08  ACFTONF . 53 !

U coizr 7 2
(4121 43201 8,22 14,04 MFIHANE 13

TTo1Z1 w3z02 RIS TUUOTT ETHENE I
Culer 43263 8.7 28,05 [THYLENE 33

TONZLT RI205 {7 8T T eI 08T PROPYLINE T LY
o121 43208 5. 77 26006 ACFTYLENE 53

TCOTe T w3273 Toud 86y 1F T NS HE XANE [
L0121 43232 1. vy 100,21 N-HEFTANE 73
€101 «5201 20¢e TE177T nt NZENT A3
Caley 457 0¢ 10.71 7. 18 TOLULNE 93
TOI2T Ws20% 30927 106417 7103 DI THYLEENZENE o3
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€01z1 45207 LT 12019 Te e S-TRIMETHYLHENZ ENE TiF
CO1z1 45212 4. 44 120,19 W-FTHYLTOLUENE 123
Col21l a6232 e 2t 132,00  TETRAMETHYLR t NZENL 133
KOuze £32:) bobBO  Bb.1E  N-Hf XANE 83
K001 “s.00  2.00 & .00 101004 2
X0uUl &3201 11,00 16,08 METHANF 53
XOUG1 43212 1400 58,12 N-RUTANE 13,
KOOULl 43231 5. 00 86, 1P N-HE XANE 23 '
K0UU1 &3507 4¥2.00 30,03 FORMALDE HY (€ 3,
XKO3ul 43551 2b.U0  58.08  ACTTONE 43 '
KJu0z 9n w00  2.00 .70 101005 P
K3302 4310~ 5.20 06.18 ISOMERT OF HEXANL 13
K0GU2Z  &31% 2. 60 100. 21 ISOMERS OF HLPTVANE 23
XQO02 43107 4.70 116,23  1SOMERS OF OCTANE 33
X0002 w3122 5,50 72715 T ISOMFRS OF PENTANE [}
X0002 & 3204 1.20 48.09 PROPANE 53
TKG002Z e321Z 12.20 58,12 N-BUTANE 63
KOuu2 83214 4,10 56.12 ISOAUTANE 73
X0002 43220 &.70 TZ.15 N-PENTANL €3
KOun2 %3231 10. 80 B86.18  N=-HE XANE 93
TKOU0Z w3233 <30 100. 21~ N=HE PTANFE 103 |
XOOu2 #3502 48.70 30.03 FORMALIE HY ¥ 113
“X0003 o .00 5.00 o .00 101006 2
KQUu03 43105 1.00 B6.1R TSOMLKS OF HEXANE 13
K00d3 83122 9. 00 T2.15 ISOMERS OF PENVANE 23
XKOUu3 83201 56. 00 16.08 METHANE 93
KOu03 & 3208 §. 00 YA, 09 PROPANE 33
x0u03 43212 9. 00 58.12 N-BUTANE a3
¥Hou3 €3229 6. 00 T2.15 N-PENTANTE L3
XKO0uO03 & 32uy 1.00 B4.16 CYCLOMEXANE 63 |
KOOO3 #3502 ®. 00 30,03 FORMALDE HYTE B3
XOUO3 #5201 4. 00 78.12 FRENZENE 103
K0GOS 45202 7. 00 92.15 TTOLUENE T3
0004 I .60 101007 2
KG0008 43201 7< 60 16.08 METHANE 63
X00U4 43207 20. 90 IN.NT  ETHANE 73
XKDG0& & 3208 16,90 44,09 PROFANE 13
KOOJK 43205 17.50 82.n8 PROPYLENT ()]
®KDOJ6 & 32717 23.10 56,12 N-BUTANE 23
KGuus 43214 4,40 5t.12 ISORUTANE 33
TXKOGU4 83502 7. 60 30.063 "FO R AL DE HY (F 55
x 3005 102008 2
XK0U05 83201 A2. kU 15. 06 WINANT %4
KOuus 43202 2.5%) 30.07 FTHANE 53
KoOJ& 432067 11.70 PEVOS EY HY CE N 13
XJuuS  432u5 .30 42,08 PROPYLENF 23
Y035 4 3206 <80 PE. O T ACETYLENE I3
KOu9%% 45201 1.90 TB.12 ELNZENF 63
[T e .0n 6. 00 0.00 TTIN07 K
KOUu7 4321 TGS 16, N4 MFTHANF 23
TKOUYT B 3I5G2 B {AN:D] TOT 0% FORMALDEHYTE 7
XK(OJIh MoeunN L, . 0D Wi N0 /u1303 2
TRUGOP T e sty THleou T 16087 ME THANE e
LS IEIIR ) b4 82, Zet) 30,07 FTmang 73
KIonF w307 V1) KR Y L T Vi
XOuybE 42205 1730 4240k e OF YL ENE 3
T®ROuub T W3ZuaT T T T TTILLT30TT 7T 26006 ACTTIYLENT 53
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Xaooe 42212 T3, 56,10 BUTENE I3
KD.0k 412> 7.0 55,09  1¢3-bUTADIERF 43
TXou0€6  aser . 1.90 T TE,1z RONZENE B3
KNLUY Yu.un 10.00 202001 2
TG00 w2201 11,60 16,08 MF THANE 63
KDOU® 43202 2.0 50,07  FIMANE 73
KOU0S a32h3 76.10 78,05  fYHYLE N 3T
KNUOY 43205 17. 39 Y2, 0n  PROPYLENE 23 |
XG0u9 43206 11. 34 EL O RCFTYLENF 53
KGuuy 43213 13,40 56.10 BUTENL o 33
xGuUuy 43218 7. 90 54,09 1s T=pUTADTENE [E
x000Y  4520) 7. 90 Tho12 RENZENE 83 |
x0010 94,00 .00 1 00 2020024 P2
KGulJ %3201 76. 00 16,08 ®ETHANE 63
KA310 a320% 10.704 10,07 EVHANE 3
XKOUI0 &3203 1. 00 26.05 ETHYLENE %3
TROGIO € 3208 10. 00 QCh, 09 PROVANT 13 7]
»Dul0 & 3212 1. 00 5b,12 N-~RUTANF 23
KUUl0 s 321% 1.00 SE.12 150B0T ANT EX] '
Kuull 435N02 1.00 30.03 FORMALDF HYDE 53
X001l ¥5.00 .00 W .00 3)3003 2 ‘
x3ull 63201 45,30 16,08 METHANE 83
KGuT1 %3202 6.00 30, 07 EVHANE L L
X311 8320 27.70 26,05 ETHYLENE 23 |
KIull &3208 .50 84, 09 PROPANT 13 '
K011 43205 1.%0 42,08 PROPYLENE 33 !
KOull 83206 1.70 2¢.04  ACFTYLENE 13,
raull 63213 .10 Sé.10  BUTENE a3
¥Uuil «3218 . 50 EE,0 1+ 3-BUTADIENE 53
¥0Ull 45201 16,10 76,12 BENZENE 103
K011 45202 "o 10 92.15 Yorukewt 63
[SIE: % .00 5.00 W .00 3020084 2
hoole 3201 15,80 16,08  ME THANTE 23
Knyi2 a3g2? 84,20 93,19 TRIMEVMYLFLUGROS 1L ANE 13
X013 9500 5. 00 31500 88 ?
Kuoald 82201 73.30 16.08 WETHANE 83
KJul3 43202 3. 00 30.07 E1HANE 53
¥OLLY 43203 Se 90 28,05 FYMYLEN 13
KOo13 63208 3,00 82,08 PROPYLENTE 23
Xui 3 83208 14,60 2L.08  ACEYYLENE 33
“¥aule % .00 5. 00 303009C 2
"Juls 43201 11,10 16,06  RETHANF 33
V3016 w3zoa 35,90 44,00 PROPANT 13
Kiulb &322 49.00 93,19 TRIMETHYLFLUORUSILANE 23
NTTFY 07,00 00,00 @ .00 IUS091A F3
K021 43105 1.80 56,18 ISOMERS OF H XANL 13
TKAGET 8 Ii04 I.60 TI0. 27 IS04E RS 0F HEFTANE N 23
Kin:l 43281 1.89 ce. 18 N-HF XANF 33
KJTZ21 %3232 T80 100. 2T N-FCPYANT L3 ]
KCugl 432744 T4.59 114,23 N=-0CTANE 53
TROIITTEISTY YY) 0.0 FORMELMEHYTF - 5%
¥auze Bu Ul LO0LND Uy 0D 305001h 2
THKUoZZ TR | D] heL {87 TISUMERS OF HEXANT 15
42104 11.90 10 0. 21 TSOMEKS OF HirFTANE 23
CRENG] To0l 77 T, 27T 1o oMER S B DCTANT 33
3320z 1.07 €n, 0T ETHANE 113
WOOZE @ty T T 2000 TTTT s, 08 T HYLENE T3
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xK0022

43204

13000

44,09

PROPANT

w3
XKYucz 8371/ 164 by 5¢.12  N-RUTANE %3
Knuze 83zie 6.00 68,12 ISOBUTANE (3]
Xyu22  4322u 16.00 72,15 N-PENTANE 73
TKGuzz w3273 2. 00 h6. 16  N-HE XANE X
"i1,22 43237 164. 00 16,21  N-HW PTANE “3
KouZu %5 .00 10.00 W,00 IN50410 2
XuGeh 43100 3,80 _Bb. 1R ISOMERS OF WEXANY 13
KOuzh 43107 7.8 176,23 ISOMFKS OF OCTANE 23
KOU24 43115 ZowU Wk.19 C-7 CYCLOPARAFFINS 33
KDu24 83116 CRO T TTTIN 2023 €8 CYCLUOPARAFFINS [}
KJuz&  &3117 1.50 126,26 C€-9 LYCLOPARAFFINS 53
KO.28 @312 <50 T 70018 T ISOMERS OF PENTENL 153
KDL24 43127 1.10 72,15 TISOMERS OF PeNTANE 63
K002& 3201 21.30 “ta. 08 METHANE 213
K0528 43202 S.40 30,07 FYHANF 223
TK0024 %3203 .30 26.05 ETHYLLNE 163
KGuch 83208 10.20 48,09 PROPANE 73
Kon24 83205 2.00 42.08 PROPYLENE 173
K(0O28 43212 11.60 58.12 N-BUTANE 83
Kou2b 63213 7.00 56.10 BUTFNE 183
KQU2% 83214 .70 58.12 1SORUTANE 93
XO0G24 &3220 6. 30 12,15 N-PENTANE 103
KOUZ& %3224 3.20 70.14 1-PENTENE 193
XOU24 43231 %.90 86,18 N-HE XANE 113
X002% #3232 2. 00 100.21 N-HEPTANF 123
KOU24 #3233 2.170 118,23 N-OCTAN 133
KOU28 43247 2.50 70.18  CYCLOPENTAN 183
K002% Aa5201 . 60 78.12 BENZENE 233
NO0p28 85202 1.90 92.15 TOLUENE 203
XDG25 95.00 .00 b .00 3 (FD02A Z
XKQU25 %3105 1. 00 56.18 ISOMERS OF MEXANL 13
KO.25 83122 9.00 T2.15 ISOMERS OF PENTANE 3
K0C25 %320 56. 00 16.08 METHANE 93
X0G25 43208 §,00 8u. 09 PROPANT 33 )
KOLZ25 43212 9. 00 58.12 N-RUTAM 83 !
K0G2S5 &3220 t. GO T2.15 N-PENTANE EY
X025 &43zue 1.00 8u4.16 CYCLOHEXANF 63
KNUZs 43502 .00 I0.0Y T TFORMAL OEHY DE [}]
KNuzs e5201 8,00 T€.12 BENZENF 103
K0025 &52302 2.00 92,15 TOLUENT T3
K0UZb 45.00 5. 00 30500 2R 2
¥hulb& 83105 €. 19 BE.1F JSOMERS OF HLXANE Ty
K026 43115 3.70 9£,19  C~7 CYCL OPARAFFINS 23
KOtzo 43122 5.70 Teo 15 TSOMFRS OF PENTANE 33
XNockb 83201 15, 7u 1t.08  METHANE 123
KDuzb 43202 5,60 TN 07 Y HANE 133
KOuUZé 42203 2. 00 28.05 FTHYLEMW 93
KNu2b & 3208 5.50 48, NG PROPANT CE]
XQU26 4320 3.90 42,08 PROPYLLNE 103
KNG26 83237 10,10 S ke 127 N-KUTANF 53
KN726 43013 5.0 56,10  HUTFNE 113
KO L6 6321k L ru TTsE. 127 TIS0RUT ANE 63T
X2t 82203 L3N 77.15 N~PENT AN 13
KNUZe 88201 [P-Y) Toe T T RERITND 163
Kue9 to.u0 15,00 5 00 L6002 2
KOOy e TIONTT T T I3, L0 dab. 1R ISOMERS OF HEXANF 13
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YOy 43201 Lee g 16,086 WE THANT T3
(SRR & 350 Hle N 10, 0% FG RMAL OE HY [F 27
TwNuos (r.0n 0.00 W ou T T Wenos T ?
KIusl  &ITYL0E 12.70 mbo 18 ISOMERS OF HiXAN( e 13
TROOIT 431nd 1697 TR T C<TTCYCLOP ERAFFINS 23
¥OU3)l 4311 5.0 112,23 -8 CYCLOPARAFFINS 33 i
K0031 &31z/ 16,10 T2.18 ISOMEKS OF Pt NTANE CE
_KUY3) 3201 _2.%0 14,06 __ M THANF 103 |
KAu3l 43202 1.73 50,07 FTHANE 113
KNGS 43204 5. 90 & 4, 09 PROPANT 53 E
KAUs1 43717 14530 Tou. 127 N-RHOTANE - 63
XNJ31 3214 4.4 56.12  ISOMUTANF 73
KOLST 43223 12. 0 T2.15 N-PENTANE 83
KUU3ZL 4327 11,50 Bo.18  N-H XANE 9y -
“kou3l 45201 2. 40 78,12 BENZENE 123}
x9u3s 00,00 00.00 13,00 106007 ) _ 2 |
TKEUIS w3120 100. 69 T7.15  1SOMLRS OF PENTANE 13
KNO3& 3U600RX 2
KUu3E &a3105 FALY) 86.18 1SOMERS OF HE XANE 13
XKNU3B &3106 4.10 1U0.21 JSOMEKS OF HEPTANE 23
xO03¢  a31CT 2. 00 118,23 TSOMERS OF QCTANE 33
WoG3% 23108 3,10 126,26 ISOMERS OF NUNANE &3
TKAUIE T 43109 1. 90 197029 ISOMERS OF DETCANE 53
Kou3E 43115 1.10 VB.19  C-7 CYLLOPARAFFINS 63
KJ03E %3116 .10 112.23 C€-R CYCLOPARAFFING 73
KOJU3R 43117 . 80 126026 C-9 LYCLOPAKAFFINS 83
KOO3E 43122 6. 60 72.15 1SOMERS OF PCNTANE Y3
KOO3F 43201 3.30 16,08  MEINANE 233
XKu0O36 43202 1.20 36.07 EVHANE 243
KOGIR & 1208 3.70 48.09 PROPANF 103
KGU3HE #3212 7. 90 58.12 N-BUTANE 113
¥Du38 43213 .20 $é.10  BUTENE 203
KOC3E w3219 . &0 56.12 JSOBUTANF 123
KDJu3s 43220 11.10 12415  N-PENTANE 133
XU038  &3231 11.00 86. 18 N-HF XANE 183
XxQusk 43232 £.50 10U. 21 N-HF PTANE 153
X3 03b 83233 12,00 114. 23 N-OCTANE 163
_KOuIR 43235 $.90 126,26 N-NONANE 173
K036 @ 3238 5.10 162,29 N-DE CANF 183
XKJUSR 4 32an .50 88,16 CYCLOHFXAN? 193
TXAUE 45100 1.30 10617 I50oMeRSTOF XYLENE 2137
XIU3R 8520 . 50 78.32 RENZENE 253
KWO3+ w5200 3. 00 §2,15 TOLUENE 273
KD0U3G 09.00 J0.00 L.00 36 0082 2
KOOI 4305 1.0 s 6. 18 JTSOMEKS OF THEXANE iy
Ku39 43104 .10 10 0. 21 ISOMERS OF HEPTANL 23
TRGUIST §3122 [ Y] T2 TS T TSOMERS OF PENTAND 33
Y139 43201 15.30 16.04 METHANE 113
Kiius9 83202 £.t0 T, 0F  FTHANE 123
K 139 43204 16.00 44,09 PROPANE a3
TR L3I I (-39 :11] 427087 TPROPYLFNE - 93
Kouly 42212 23,20 Sk, 12  N-BUTANE 53
XL SYT A 20 1. 20 S 0. 107 wU YONE 103
Ki039 431214 10,00 HSt. 12 TISORUTANF 63
U LR 163 T3S N PENTANY i
Koud9 4 323) 4. 00 se. tP N~ HE XA NE u3
KTUATTTTTTRATUN T SHL 00T T .a0TT T T gs 108N N T
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XKO0& 1T @ 3200 4. 10 5 6. H7 T FTHANE L}
KQou7 43706 0.4} 4u. 09 PROPANT 13
TKGew T w2205 .10 T Wz o T PROPYLSNE T T T T TIT T T T T gy T
xQue7 4314 0.40 S5h, 1?7 JSOURUTANE 23
KGG51 95,00 500 25.09 7 3ueu0e 2
Xx2y51 43201 20. 00 16.08 Mt THANE 33
Kdus1 43207 30.00 3G. 67 €1 HANE %3
Ku' 51 43204 30, U9 44,09 PROPANE 13
TKuust 83502 20. 00 30,03 FORMAL Ot HYTE 23 ;
KOus 3 00.0u ~ 30bul3 _ 2__ 4
TKOU53 s ilo0% . £0 Bte 1B ISOMERS OF MEXANF 13 i
X0u>3 43107 .70 116,23 TSOMERS OF OCTANE 23 i
K3u53 43108 2.50 128.26 1SOMENS OF NONANE 33
XxU053 435109 2.09 182,29  JSOMFRS OF DECANE (3]
XKUU53 &311% .30 9,19 C-7 CYCLOPARAFFINS 53
_Kn.u53 w3111 .80 __ 126,26 _€-9 CYCLOP MAFFINS 63
K0LST w3122 . 9 T2. 1% ISOMEKS OF PENTANE 73
X0U53 43201 .90 16.04  METHANE 193
KUUS3 83202 16.20 30,07 FTHANE 203
XKQU53 § 3204 26.70 4.09  PROPANE (3]
KDUS3 63212 22,60 58,12 N-RUTANC 3
KuubS3 43214 20.70 5E.12  TSOBUTANF 103 i
XOuS3 43220 .20 T2.15 N-PENTANT 113
x0u53 43231 .80 86.18 N-HE XANE 123
KOUS3 43232 .20 100, 21 N-HEPTANE 133
KQu53 #3235 . 80 114,23  N-OCTANF 143
X06053 43235 1.00 126.26 N-NONANE 153
KOUS3 43288 .20 88.16 CYCLOHEXANE 163
X0053 #5102 . 80 106. 17 ISOMERS OF XYLEME 173
UG53 45201 « 30 Tb.12 HENZENT 213
KOU53 45202 - 60 $2.15 TOLUENE 183
®0056 9 .00 10.00 & 1. D0 BC 2
K0056 83104 - 70 100,217 1S0MERS OF HIPTANE 13
XK0(56 43107 . b0 114,23 ISOMERS OF OCTANE 23
TX055¢ w3108 10.10 178,26 1SOMEK S OF NUNANE 33
KNu56 43115 1.40 G#,19 C-7 (YCLOPBKAFFINS a3
¥0u5e %1116 25.60 112223 €~ 8 CYCCOPRRAFFINS 23
XK0056 43117 5. 00 126,26 C-9 CYCLOPARAFFINS 63
KOUbs & 3231 .20 Bb. 1P N-HE xaANC T TS
K005¢ &323p 1.40 100.21  N-H PTANE €3
TXNUs% 83733 45,50 T el 23 NZ0C Tan L R
KUuuss A3235 7. 50 128,26 - N-NONANF 103
¥GUs6 GB102 .30 T80 T YSORMERT OF XYLENE 113
Kuuse 45207 .20 92,15  TOLUENF 123
T¥UORTT LU .00 00.00 O Lo T TN u0D 2
Kuugd 433 1 5atu 32. 04 PETHYL ALCWHGOL 43
TXLIE0 G 3ITL WTTT T Tae. 07 ETHYL AL CoHOL 53
KHuen 43304 16.40 60,09 IS0r hOPYL &L CuHOL 63
KASgy 3305 Z3I.50 TR RUTY DAL COPGT 73
KUusd 43541 20, U0 St. OF ACETONE 13
VN e 0 T ST T L WY T T I I8 T RETHYD TR YL KETONE . - 73
Koueld 4356, [} DEVRINE PN mMEITHYL TSCrulYL KETOM 33
S Y A Y BV DA U S (VIR Yo N TS RUR K N - T 2
KOUDbE & 2347 3.0 62.07 HLYCLL FTHER 43
Koo &Y5¢T TELID T TSR o TR Y ONGE i
Kdubt 43587 “lato T¢edL “STIHYL FIHYL KETUNL 23
Kuube T 450 T T Teau T 107016 mp THYL 1SOHUDTYL KETONE T 33
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Yuvel G000 o0, 00 waevu 3 101Vek Vi
Kuuel & 5360 130, 00 62,50 VINYL CHLORIDF 13
AT D00 U2, 007 00.IU SO0 AR ?
KMue P 4320, 100. ) 44,08 PROPYLINE e . 13
TKGuT - TT3u10 98 2
XKNLTY 43122 22.60 77,15  ISOMEKS OF PLNTANE 13
Kuo7l 43208 10.60 G4, 09  PROPANT ?3
xJuT1 43212 33,99 S5€.12_ N-RBUTAME 33
TRuuTl 4323 21. 40 86.16  N-H XANE 43
KGoT1 43248 11.30 Bu. 16  CYCLOWEXANF 53 .
KoUuT2 00.00 GO0.00 W.00 501020 P
X 3Tz w3118 25.50 114,00 MINERAL SPIRITS 13
KQuT2 4324h 5.00 Ru. 16  CYCLOREXANE FX I
k0072 a3301 5.00 52,04 _ _METHYL ALCOHOL 13
TXUG12 T %3302 2,50 46.07 ETHYU AL COMOL 63
Kdule 43304 38. 00 60,09 _ISOPROPYL ALCOMOL 93|
x0072 43308 3.0 74.12° N-RUTYL ALCOHOL 103
KOuTZ  4343% 4.00 116,16 N-RUTYL ACETATE 113§
XGGT2 83551 5. 50 58.08 ACETONF 53 |
KyuT2 83552 5,00 T¢.10 METHYL ETHYL KETONE 63 |
KG07? 45106 3. 50 170,21 ISOMERS OF DITTHYLBENZENE 33
KUUTZ 45203 3. 00 106.17 FTHYLBEN2F NE 83 !
K00Té ®.00 y3s705 F
Kgulé #3105 8.10 Bb, 1B ISOMEKS OF HF XANE 13 !
¥0u7t 83115 15. 40 G819 (-7 CYCL OPARAFFINS 23
x0076 43116 1. 60 112.23  C-8 CYCLOPARAFFINS 33
XJUu7e 83118 15. 00 114,00 MWINEKAL SPIRITS 83
KOul6 43122 3.10 72,15 I1SOMEKS OF PENTANE 53
TKAGTe 83204 1,60 09 PROPANT (3]
KOuTe #3212 4. 40 SB.12 N-BUTANE 73
KOUT6 W321% 1.40 6. 12 JSOAUTANE €3
¥IuT6 43220 3.20 72.15 N-PFNTANE 93
K007T6 3231 .70 E6. T8 N-HEXANE 163
KOu76 43819 1 0. 00 173.85 METHYLFNE BRUMIDE 133
KOOTE 45102 15.00 106,17 TSOMERS OF XYLENE 113
Kisle 45201 12.30 76,12 BENZENF 143
K76 AS202 .00 §2.15  TOLUENT 12%
KOUTH W .00 u0.00 w.no0 1128 2
TKOLTR 83815 100.00 7 99.00 FTHYCEM O KHLORTDF 1y
X0y79 %5 .00 5. 00 1.70 01999 2
BLEYA O B 8. 90 56, 10 1S ONERS OF BUTENE 2y
RI3TY 43203 21.60 26.05 FTHYLEN 33
TEASIYTG3T0S — 9. 60 47,08 PROPYLENE [}
»usT9 43206 1.00 26,00  ACTTYLENE 123
TNATYY T 43213 (PRY] 56,10 BUTENE 53
KJL79 43244 1.ty 64,16 CYCLOMEXANE 13
T TR ENT TR0 T2, 087 METHYU AL odoT 3%
Yuule 43302 1.40 4¢.07 FYRYL ALCOHOL 143
¥HoT9 & Y08 —2.51 66. 09T YSOPROPYL AL COHOT 153
K3u?79 & 330% .50 78,12 N-BUTYL ALCOMHOL 167
YOS TEIG 3R - BU Y00 T ETHY L AC RYLATE T7Y
K)ul9 43592 le 7y 30.03 FORMAL ¥ MY (F 93
TROITSTEISOY 10 THUS08TTACFTALDE HY DS 10y
¥NLT9 43510 -6) 72.12 wUTYRALDEHYDF 113
LAY AR Y 6] §. 60 W 4T85 T FTHYLENT Tax 10T 163
KAuTG U360, 1. 40 Sr, 08  PROFYLENF OX10% 193
KUY W IToR 3007 T T o5, 067 ACRYLONITR WL 203
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KO.715 «3801 . 90 50,46 METHYL CHL OR T0E 253
X0UlY 43812 7.20 68,52 _ETHYL CHLORID: _ _ 213
XOLT9 83660 . 60 6¢.5%0 VINYL CHLORIUE 223
KOUTY 45102 1.20  106.17_ 1SOMERS _OF XYLENE 63
XK0079 #5201 10.00 76.12 BENZLNF 263
xOU79 45202 8,10 92,15  TOLUINF 73
KOul9 45223 3.40 104,316 STYRENE 83
KQuTY 45310 2. 00 va.11_ PHENOLS 233
KUOTY 65401 1.30 230.00 XYLENE BASE ACIDS 283
KJUes WLl G000 @ .00 40} 0010 2

TKIOEET w3817 J00.00 ~ 165,83 PERCHLOKOE THYLENE - 13
XOUB 6 00.00 00,03 0J.00 4010018 2
XOust #2107 . B0 118, 23 ISOMERS OF OCTANE 13
KOUSE 43108 27.30 128,26  1SOMERS OF NONANE 23
K0u86 83109 6%, 30 102,29 ISOMERS OF OFCANE 33
KOuB6 83110 2,60 156,32 TSOMERS OF UNDECANE 43

TKoes? | 00.00 00.00 @ .NO &0l GulA 2
KOuB7 43814 100. 00 133,42 1e3s1s ~TRICHLOROETHANE 13
XOush 801 002€ F2
Wous8 83811 100. 00 137,37  TRICKHL ORO-FLUOROME THANE 13
KOJE Y 03 .ufi 00.00 @O .00 soro002a T F]
Kooy 43820 100. 00 133.82 1e3e2-TRICHL ORGE THANE 13
K0090 00.00 00.00 @ .00 8010020 ?
X3090 8£5202 130,00 92.15 TOLUENE 13
Kou92 90,00 10.00 00.00 80200 BA 2
XOu92 4320 66450 16.08 MW THANE &3
KO0092 WN3202 €. 00 30.07 CVHANE 53
X0092 4§3203 2.00 28.0% ETHYLENE 33
KD092 43204 3,10 48,09 PROPANT i3
Kou92 §3212 23,80 58,12 N-RFUTANE 23
Xa0%¢ 00.00 00.00 .00 TR Vo 2z
KuU96 43107 . %0 114,23 ISOMERS OF OCTANE 13
KOuUYE Q310K 75.90 T2E8.26 TS OMERS TOF NONANE 23
XOuve 43109 27,60 142,29 I1SOMFRS OF DFCANE 33

TX0096 43110 1.00 156 32 I1SOMERS OF TUNOFCANC LE]
xouY¥e 43301 Se. 60 12,04 ME THYL ALCOHUL 103
Xuuvé &3372 .60 46,07  EYHYL TETCOROT Ty
KIuve B 3304 5. 70 60,09 ISOPROPYL ALCOMOL 123

TX0096 & 3551 10,700 608 ACEYONE T - 13
Kgu9e & 35% 10, 00 72,10 METHYL ETHYL xETUNF 83
K0J9¢4 & 3560 5. 00 100676  mETHYL TSoROTYL XEYON L3
KOuge #3817 1G. 00 165,83 - PERCHL OROE THYLENE 133
KOu96 8510z k.00 106. 177 150M¢RS OF XYLENE T3
ROD9E 45202 4.00 92.15% TOLUENL 63
KNC9h 4030014 H
¥aUY R 83204 .10 46,00 PROPANE 13

TXolIF T IZ17 7.20 55,12 TN-RUTANE 23
KNe9E 43213 .40 56410 BUTENE 103
Kou9« 43214 BET) SF.12 I1SORUTANE 3
Kju9h 43224 12.¢0 T72.1% N-PrNTANF 43

TKEHOS T T4 32%% .50 THIe T I-PENTINT 1137
Kdovr 43y 16430 ré6. 1R N-H XA N 51

Tehogs TWE TR T Th00V 2 T TN-WRLaNE T T Y S S
KD _9t 4 534 10.10 114.2% N-OC TANT 73

TROGGF I ioad ToE 28 N~NGNAN T TTTTTTTTTTTRES
Kaut wI2ip Zatu 147,29 N=NIT CaNF 93
KOUSE as1O 13..0 116,17 ILOMe S OF XYLENE 123
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59

KiJst L51ud 6. 5d VG A8 TsomenS OF F THYCTOUUENE 137
¥ Juvk 4510 4,40 184,72 I50MEKS OF KUTYLE: NZENE e 1u3
TXI09 kK 45107 T80T T 120019 ISOMERS OF TRIME THYLBENZEN ! 153
KNGk 85201 2.40 _ TE.12 BFNZENE 173
TKIuYE T 45202 9.70 9 157 ToLUENE 163
KUl Jdo W.00 L)J\JE‘I_F o 2
Xx0100 432:2 . 10 100,21 N-HEPTANT 13 |
AJ10U 4 3233 240 114,23 N=0CTANE 23
TKO10d 43235 4. 70 128.26 N-NONANE x3 [
¥A1Q0 43236 19.60 147,29  N-[FCANF a1
THUIHT 4334T 20030 T T 158,32 N-UNDECA N ) 53 ‘
KG1u0 43255 16.20 170,34 N-N0LL CAN 63 i
KG1J0 & 3258 17,70 T a3 T NIRTGICANT T3
XUIL0 & 32Y 11. 70 196,40 w-IETRARFCONY 8y
Tkuiuo T %3260 7.20 2127427 NSPENTADECANE 83
»U121 51002 e A
TV 1180 TAS16T IS OMER'S OF PENTENE - ey
X731z1 43203 19.40 25,05 FYHYLENE 93
KUiZi &3208 1.0 44, 09  PROPANL 13 )
121 A 3206 1.99 26,04 ACFTYLENF 123
THOVIT TV 3F1Z 1. 90 5E.127 NBUTANE 23 (
K0121 %3211 5. %90 56.10 BUTENE 103
0121 43218 1. %0 58.12° ISOBUYANE 33
xulzll 43220 1.90 72.15 N-PFNTANE a3
KJ1Z1 43z2& 11.866 T0. 18 1-PENTENE 113
K01s1 %3231 13.90 Bbe 18  N~-HE XANE 53
K0121 &3232 13.40 100,21 N-WPTANE 63
K0121 83233 13. 80 118,23 N-0OCTAN 73
6132 55.00 15,00 501005 F 3
k322 %3201 80. 40 16,08  MFTHANE 33
X7122 N3202 2. 10 30,07  ETHANE [}
K0122 43203 8. 70 28.05 ETHYLENE 13
TKJ122 w3205 - 50 42,08 PROPYLENE 23
RO122 45201 7.1 T6.12 KENZENF 53
XJ125 .00 00.00 (.00 § 020014 2
KUlc5 43561 12.20 5E.08 ACEVONF 33
K0125 @3552 10,40 772.30 WEYHYL F VH W KETUNE (3]
¥012% 65102 22.30 106,17  TSOMEKS OF XYLENE 13
KO0125 &5202 55.10 92. 15 TOLUENTE 23
v 0127 00.00 00.00 W.00 402003 2
TWKOTZT TN YT 3,00 52.07 el ycoUr €INER Ay
K01z7 & 3551 38, 70 SH.08 ACFTONE 13
YO127 W 3552 G1.60 T2.30 RETRY( € THYL KEVONE 23
K121 a35¢) 16. 70 100,36 RMOIRYL TSOBUTYL KE TONE 33
YEY TTT Wozeoea T T F 2
X} 54 43130 83, Cu 114.00 HINE RAL <SP IRTITS 13
TYOTEeT 43301 1,00 52,08 METHYL AL C OHOL - 8y
Kulsk w33 . kO 446,07 FYHYL ALCOROL 93
KO13& & 330 ?. 0 60.09 1SOPROPYL ALCOHOL oY
KUL3k 43305 4. 00 T4.12 WN-BUTYL ALCOHOUL 113
TRBY 3T W33 ETT T TS0 T T 7. 07 6Tyeol ETHER 1237
K134 i 314 A3 .90 Ab. 10 FIHYL ACTTATE 133
NI e TR TS 9,50 TI6 16 N-RUTYL ACFYATF 185
*N134 0 4 3uub .o 104, 00  1S0PHOPYL ACLTATE 153
¥ 1348 & 3561 710 CE,De ACFTONE 53
K} 34 8357 7.0 72.10 mETHYL L ITHYL KFTONE &3
K013% & 35¢) PR 16,167 M THYL T SoRUT YLD ke FoONE T T 93T
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TWATSe T WSl 1207 TTC. 00 NaPHTHA 5%
K1 sy - D] 116,17 JSomEk:, OF XYLENE 33
T 36 wszae T T s.wn 92.3%  ToLuent 77 o TTTTTT g
LR ER! YiaulO 1 0. 00 diofiv 4620074 2
TKaye, w38 YT T 5,007 T 5E.08 ACETONE T T o T T T T
Kb lul w1547 11. 00 12.10 METHYL € IHYL KFTUNE 43
ko141 45102 FVRNE 106,17 JSOMENS OF XYLENE 13
K14l 45202 54,00 ¥2,15 TOLUENE 23
TxO1&e sacs00m 2
K14 43817 100. 0U 165.83 Pt RCHLOKOf THYLENE 13
TR TR L0 JUSG0 T 0 .08 T Taoeonwe” T T T T
K0147 4311 ¢, 49 116,00 MINFKAL SPIKITS 13
KNJu7 & 3235 4,60 118,23 N-OCTAN 23
K147 43248 b.40 H4,16 CYCLONE XANF 33 {
THETHT € 3306 11.170 60,09 150PKUPYL A COROL €3 |
K017 &33C5 4. 00 78,12 N-BUTYL ALCOHOL 73
TKOTETT w33 5. 60 102,007 bUTYL CFLLOSOLVE By |
K147 4343 30. b0 116.16 N-RUTYL ACETATE 93
XKO147  &3550 16.60 72.10 METHYL € TAYL KETONE 53
KO187 45202 13.90 92.15 TOLUENE 43 !
KUIRE 00.00 00.00 @ .00 4020088 2
xQ0lab 43119 25. 00 116,00 MINERAL SPIRITS 13
KO146 &3308 15.00 66,09 1S0PROPYL ALCOWOL 73
K_18E 43485 %, 00 180,00 METHYL AMYL ACETATE 83
X0188 43551 13.00 58.08 ACETONE 53
KOI&E & 3552 18,00 72,10 METHYL £THW KETUNE 63
X0146 §3561 6,00 96,15 C(YCLOHEXANONE 83
KOL8& 85102 7.00 106.17 ISOMERS OF XYLENE 23
KOI4E ®5202 10, 00 92.15 TOLUENT 33
KN189 00 .00 00.00 QU .0U 8020044 2
Kolu9 & 311A 21,40 114,00 MINCKRAL SPIRITS 13
Xpl49 4331} 26460 90.12 CELLOSOLVE 43
K0189 a3433 26.80 86,10 FCVHYL ACETATE 53
0189 & 3552 14,20 72,10 METHYL ETHWML KETONE 33
KD149 85202 9280 92,15 YOLUENE 23
XKD15¢8 0G.00 00.00 Qu.DU 4070054 2
K156 4311a 67,60 T18.00 RINERAL SPIRITS 13
X015¢6 & 3301 .70 32.08 METHYL ALCOHOL 73
TKoisE 3302 .50 88,07  FIHYLU AL COMHOL 83" .
Kul56 4 3308 1.90 60,09 ISOPRUPYL ALCUHOL 93
K015& 4 3355 7. €0 TUTST MRUTYLU Al COHOL o3
KN156 4 3423 .30 66,10 CTHYL ACFTATE 113
0156 & 3435 7. 90 Ti6. 16 N-RUTY{ ACTYATE 123
KG1b6 4 34uy . 30 108,00 ISOPROPYL ACETATE 133
NI156 4 3551 6. 30 58,08 ACETONF 53
xi11Se 4352 t. 80 77.10 mETIRYL £ THYL KFTUNE 53
TXRAT56 63547 7. 10 170716 MCTHYL T SOBUTYL T KETOM 6%~
KD15¢ 4519 4,00 106,17 TSOMERS OF XYLENE 23
¥N0156 &5207 XL C0 §7.05  TOLUENT TY
0157 OU.UN B0.00 W .NO 402 00 0SC 2
TWOISTTTE3113 13,73 T1%.00 7 MINERAL SPTRITS — S
x0157 43z 12 £. 30 114,23 N-OC TANF 23
THIYSTT & 303 T T IO THNL 16T CYCLORFXANF T T T T 13T
XKN157 4 363 12.40 116,114 N-~bUTYL ACETAETE 63
KI8T 4 34~2 LT TSe 00T 2<TTHOXY fYHYLT ACETATE T3
KN157 43557 26,70 7Ti.10 RETHYL ETHYL KETUNE 51
TKO157 T w3622 7T TT13.60 7 120.91  DICHLUKINIFL LOKOME THANE 73
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€a15T 45202 12.30 JE1S T YOLUENE (%]
X016, 00.00 ,0.00 5 .30 & JOUBE 2
Txniez 43138 2560 114,00 MINCKAL SP WITS 13
KAje: 43201 9. 00 16.04 METHANE 163
K016 w3208 .35 44,09 PROPANE 23
Xx0lse 4 320% 2.40 42,06 PROPYLENE 53
Y7162 € 3206 . 30 76.08 ACETYLENE 113 ‘
Kuise2 83212 .10 98,12  N-BUTANE _ 33 |
Yrlez 43213 .90 56,10 BUTENE 63 1
K167 43220 .60 72,15 N-PENTANE 43
T¥Q0Yoe #3224 2,40 7018 1-PENTENE 73 |
Kllo. 4330 7.00 60.09  ISOPROPYL AL COHOL 123
¥Nl6. & 3432 3,10 Ta.08 METHYL ACE TATE 133
K116z 43435 29,60 116,16 N-BUTYL ACETATE 143
K3loc & 3884 12.50 108,00 ISOPROPYL ACETATE 153
_XMiez 43502 3.30 30,03 __ FORMAL DE MYIF 93
KDl62 A35t1 . 60 SE.08 ACEVONE 103
KNje2 85202 2.10 92.15  TYOLUENE 83
0164 8020050 2
X716 843433 7490 BR. 10 ETHYL ACETATE 13 |
x.ilo& &3835 6. 50 116.16 N-BUTYL ACETATE 23
K164 & 3448 7. 60 108,00 ISOPROPYL ACETATE 33
X166 60.00 00.00 W.00 405002 2
K016 43201 63. 00 16. 00 ME THANE 33
KNieb6 ®3202 28, 00 30.07 fTHANE 43
KJlet k3208 12,00 84,09 PROPANE 13
xC16b6 &3212 1.00 58.12 N~RUTANE 23
_X017¢ 00.00 00,00 .00 A 050034 2 !
0172 83302 §7.60 §6.07 CTHYU ALCowi 13 .
X0172 8330% 24.30 60.09 N-PRUPYL ALCOHOL 23
KN172 & 3304 10. 70 60,09 1S0PROPYL ALCOROL 33
XKJ172 & 3351 . %0 78.12 FYIHYL ETHER a3
¥0172 &3433 15.10 86.10 EVTHYL ACETATE 53
XKN172 & 3452 1. 480 132.00 Z-ETHOXYEYHYL ACETATE 63
3181 00.00 00.00 XW.00 4 USOUSA ]
KN181 43§18 5.80 114.00 MINERAL SPIRITS 13
KCIET 43119 1. 00 114, 00 LACTOL SPIRITYS ki

x 1181 « 3231 6.20 86,18  N-H XANE 23
XKA161 43232 6.060 100 21 N-W PTANE 33
¥ol1dl 43302 B. 60 46,07 FTHYL AL COMNOL 83
¥)18)1 43303 <30 s 0. 09 N-PROPYL ALCOWOLU L3
x0181 & 3304 10. 80 £0.09 ISOPROPYL ALCUHOL 103
TXATE1 & 3933 16.20 s P10 FYHIL ACETRYY 113
XTY81 G343 1. 30 192,17 PROPYL ACE T Tt 123
VAT TR 3R 20. 10 1RT00TTTISOPROPYL T ACETATE 1337
¥al-41 43452 . %0 197.00 #-FTHOXYETHYL ACETATE 143
TROTETTTATIS TS . €0 56, 087 ACTITONE 5y
¥N1EY N 3542 7o 80 72.10 METHYL £ THYL XETONE 63
TKTETTTESTLY T7.00 Y IR TYOLUENE L}
Y VILUl 00,00  W.NU 4 U5 3050 2
THOTAZ T WONIET T ORI T TG N0TT MINERAL TSP RYTS T T T o T e e gy
Kilas w32em 10.73 B4.16 CYCLOMEXANS 23
_K_JAL.'"—W‘_‘MJ\ TEe T T T 32,00 TACTHYL ALCOMUL T T T T T T T e T T T g 3T
¥Ohk, 4 13uM b. 00 60009 ISOPKOPYL AL(ONHOL 63

TR AR AR X714 oo T8.127 N-LUTYL ML EOHOL L)
Rl 34 3+ he () 1leold  N-hBUTYL ACETRT, 3y
Fitel  ubiue 7.0 T Yeu.21 ISOMEKRS OF DI THYLKRE NZENE T T Taz T
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106017 " EVHYLKEN ZEN

43
KN14A hieun 0.0U W00 LISER D e R e 2
¥N163 4311k 63,0 11a, 00 MINCRAL SPIRITS 13
KOIBS 45)ur 4,00 49617 _1SOMERS _OF XYLENE 23

TXO1E we207 13.00 97,15 TT10LUENE 33
¥»O18Y Gl u0 J0.00 U0.0U 403001P 2
X016t 5200 100, 00 92.15 TOLUENE 13
K0lse . ___ wo0s001@ 2 !

“WD1BE 4 310° 1. 30 B6.18 ISOMLRS OF HEXANE 13 f
x018F 4311/ .30 170,33 1SOMERS OF DOUECANE 23 |
K015t &3115 450 98,19 (-7 CYCLOPARAFFINS 33
X018k 43116 1.39 112.23  C-5 CYCLOPARAFFINS 43
¥O01RF «31z0 7.16 72.15 150MEKS OF PENTANE 53
Kulse 43201 16. 80 16,08 MF THANF 113
¥O18F u 3202 11.90 30.07 E£1HANE 123
K016+ 43204 21.30 43,09 PROPANE 63 |
K0lsh w3212 16.60 758,12  N-HUTANE 73|
XO18FP 43214 8.30 Sh.12 ISORUTANE #3
x018¢ 43220 5.80 72,15 N-PENTANF 93
XN1gk 4323] 4,20 86418  N-H XANE 103

TK018F  &5201 .60 78,12 FKENZENE 133,
3195 OU.u0 U0.00 .00 901005 2
%0195 83201 100. 00 16.08 W THANTE 13
XG19¢ 935103 2
%N196 % 3231 20. 70 BE&L 18 N- HE XANE 13
0196 & 3248 20.79 84.16 CYCLOHFXAONE 23 i
%0196 43301 3.90 32.08 MWETHYL ALCOHOL 103 |
2019¢ 43302 0. 60 06.07 FIHYL AL COHOL 113 |
K0O196 A 3304 16.40 60,09 ISO0PHOPYL ALCOWOL 123
®nu19e & 3305 1.60 78,12 N-BUTYL AL COHOL 133
X0196 &3306 0. 60 T8 12 1S68UYVY ALTOROL 18%
0196 43369 0.80 T76.00 PROPYLFNF GLYCOL 153
Y2196 & 3370 0. 60 62.07 EYHYLEWNM GLYCOL 163
KNl1%e 43435 2.50 116,36 N-BUTYL ACETATE 173
K196 4 34hs 1.50 116,16 15080 yL R CETAYE 183
X196  &345] 6.10 168,21 ISOBUTYL 14ORUTYRATE 203
0196 436852 1. 30 132,000 2=EYHOXYTYRY(  KCETATE 213
KN196 &35%) 3.20 58,08 ACFTONF 63
K019¢ & 3552 5. 60 72710 METHYL € THW K ETONE T3
»N196  &3559 0.70 100,16 METHYL N-BUTYL KETONE B3
%0166 AX3567 0. 60 100716 7 METHYL TSo0BUTYL KETONE 93
x0196 45102 2.60 106,17 ISOMERS OF XYLENE 33
xul96 452732 5.20 §2.715  TOULuENT (32
Y0136 45203 8,30 1Ube17 ETHYLHFNZENE 53
Y0197 0 .60 AR A VA 2
P19 6322184 5. 30 56.12 ISOBUTANF 13

V01T w33n3 36,90 46007 FTHYL RLCOHOL 53
X3197 w3304 3B.50 60,09 150PKOPYL ALCOHOL 63
Y0197 863367 6. 20 67.07 R YCOL CTHER T3
KUlYT &323ey 3.20 76.00 FOPYLENF GLYLOL §3

TFYGT @ 3azg 1.30 11 6716 " n-FUlYLl ACEYAYT 93
¥3197 43552 0.69) 10,03 FORMALIH HYDF 33

TROTYT  @3sTl TL40T TR E 06 ACFYONE T T ey
U197 as1i 4.50 114, 00 NAPHTHA 23

TRINT .00 U0, 08 0,00 LR XLIT Y F4
KUZu¢ 4 312% 0.1, 136.23 1€ KPENFS €3
K0z02 T 43201 T 98.60° 16,068 M THANE 103
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T¥Gio? ev2(r a1y TTTO. 07T FYAMNE R
XJeuz &3zun 0. 10 44,09  PROPANE _ 13
Knzul 3212 0. 20 8,12 N-FUTENF 23
X)2ud 8321w Nel0  SFa12  TSORUTANE e 33
TXAz0z &2270 0.10 Tca15 N-PENTANE a3
Klcoc L 3I2A2 0.19 7014 CYCLOPENTAN 53
¥O0Zu2 & 4E3T 0. 59 165, 63 ©f #CHL OKOE THYLENE 93
KoeG? 45102 .17 106, 17 __ 1SOMEKS OF XYLENE 73
wozLZz 45202 ne10 9ze 1% TOLUENE B3
KU2u 3 00 .00 w0.006  JLO.00 U9 oYL 2
K0 D3 Tw3I261 TU. 00 16. 06 M THANE A
KOeus 83202 20. 00 30.07  FTHANE €3
TKGeus w330 2400 W6, 07 FIHYL ALCOHOL 23
XK0203 831308 2.00 60.09 ISOPKOPYL AL COHOL 33
X034 343 2500 102,713 PROP YL ACE TATE a3
X0203 43551 2.00 58,08 ACETONE 13
TKocud w3123 1.00 T1.06  MFTIHYUAM INE 5%
X003 %3780 1.00 59,11 THIMLTIHYL MM INE 63
KHz11 00.00 U 0.00 W.00 302009 P}
X0211 43302 160. 00 46.07 ETHYL ALCOMWOL 13
Y% 390007 2 a
k0217 43201 40. %0 16.08 METHANE A3 |
TRKGZ1Y w3202 1,60 30,07 EY HANE 83 1
Xuell 83203 2.t0 28.05 CIHMYLEWN 13
KGel1T 83208 e.50 WZ2.08  PROPYLENT 23
K0z17 43213 b.80 56.10 _BUTENE 33 |
Xozi7 A5201 43,00 T 17 WENZENT 63
Kilel¥ 00.00 J0.00 00,00 $ 020018 2
TK0219 K 3551 100. 00 56,08 ACETONE 13
K0ezu oG U0 00.00 00.00 402001C 2
KN2ezZ0 MN3833 100. 00 8E.19 ETHYL ACETATL 135
K022} 00 .00 00.00 00,00 4020010 2 |
K0221 #&3552 100. 00 72,10 METHYL € THYW KETONT 13
X0z22 0J .80 00.00 0U.00 402005¢ 2
K0222 A&34%2 100. 00 132,00 2-ETRUXYETHYL ACETATE 13
Kui23 802003€ 2 |
KGcl3 451C3 160. 00 T06. 17 1SONERS OF XYLENE 13
Kuc2b 4 0200 OF 2 |
K5zZ26 %3302 T00.60 46,07 FYRYT A Conol 151
K227 4020096 2 i
K227 T R33N 1506, 60 60.09 TSOPROFYL ALCOROL 5 2
Kuelt W00 00.00 W.00 40200913 2
TKTYTPF TR sues 150700 0,00 1SOPROPYL ACTYRTE ) & S
Yuzz9 63.30 00.00 ud.00 437033915 2
K2V 3116 156,60 1T6.00 TLaCTOL SPIRITS 137
KOzsC VI.U0 00,00 00.00 843001K 2
TKu23I0 W3 136,09 FE. T8 h- W AANE Ty
Kilg3) ™ .00 0N.06 060.00 «03001M 2
KOz21 &4312D 196.05 T2.15 T150MERS OF PENYAND 13
K232 4.,1007 2
TRY3 T3S T.T10 YOG TETHANE T T L)
Kue3d: 2% YU. 60 44, 0y PR OPENG 13
TKA3 a3 T T T . 08T MROCYLENETT T kS
¥aZi, w37 1a .20 5¢.12 140Ul ANE 23
PN SOL0N DUL0U T Wene | wimugne T T z
LETAR N2 o 1u0a0) 0 131.40 TR ICHL On Ot THYL ENE 13
[SVP % 3 L 500 Tw.o TO1UPbA e R
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¥C27: 4 3iice &.70 1007517 IS 0MERS OF REPTANE 13
¥ozlz 43107 .eh 118,23 1SOMEKS OF OCTANE 23
K0z71e &311% IS PVD! Wt 19 C-7 CYCLOPARAFFINS 23
K272 43114 b4 DO 112,23 C-8 CYCL OPARSFFINS &3
K027 w3731 5. 80 B&.18  N-HE XANE - o 53
K027 w3 1. 40 100,21 W= PTANF 63
KOc77z 43237 - 40 114,23 N-DCYAME 73
k0272 4328n 16430 84,16 CYCLOHEXANE 63
Tx0TTZ w3262 17.70 84,16 METHYLCYCLOPENTANE 93 .
¥u2ls 45201 2.t0 Tk, 12 HRFNZENE ~ 113
TX0277 45202 Je0 T TS T ToLUENE s
xuz13 Wewl 00,00 05,00  351024b 2 |
XKOc73 43105 24,20 be. I8 TSOMERS OF HEXANE 13 k
x0273 43106 .20 100,21 ISOMERS OF HWEPVANE 23 |
K73 w323l 75,60 66. 16 N~HE XANE 33—1
XK0273 43242 00.20 70. 18 CYCL OPENTANE a3
KAZT3 & 3748 006,40 84,16 CYCLOHEXANE 53 |
XKUz73 83202 33,70 88,16 METRYLCYCL GPENTANE a3 |
XKucT3 as5201 7.70 78.17 BENZENFE 53 }
x0274 00 .00 V0.00 .00 301 02 6C ) 2 i
Ko2T4 43115 99. 68 GE. 19 C-7 CYCLOPARAFFINS 13
Kn274 83116 .08 112,23  C-8 CYCL OP ARAFFINS 23 t
K314 & 3285 . 0% B8, 16 CYCLOHEXANF 33 .
KO274 43262 « 08 B8, 16 W IHYLCYCL PENTANE 83
0275 06 .00 00.00 @ .00 401 0028 E
%0275 43802 100. 00 68.9% DICHLOROME THANE 13
%0276 00 .00 00.00 G .n0 30101986 2
XK0276 %3201 80. 00 16. 04  METHANE 73
K0z76 #3207 YY) 30,07 €1HANE 83
X0276 &3204 .90 48.09 PROPANE 13
X0z76 43205 3,10 47.08 PROPYLENE a3
K0276 #3206 &.40 26.08 ACETYLENE 63
0276 %3212 Z2.20 SB.12 N-BUTANE 23
KU276 43214 .40 56.12  ISOBUTANE 33
XKGz76 &3551 B.60 SR, 0B ACFTONE 5y
xn277 W.00 00.00 Q.00 401 00 2F 2
XKA277 13202 100. 00 167.38 TRICHLOROT R FL UOWOE THANE 13
Keel9 W .00 10.00 00.00 40,0088 2
XGz7¢ 3201 39,90 16,08  METHANE w3
XK3279 43207 Z.40 30.07 ETHANL 53
TKUZTY w3307 2. %0 78,05  ETHYUENE 137
Kucs79 4 3551 30.20 54.08 ACFVONE 33
KG21% 85201 14.50 78,12 BF NZENE [33
Kuclsl9 45202 10. 60 92.15 TOLUENE 23
K3kl .00 ¢0.00 01,06 407 0066 7
¥1c8U 43551 68. 90 5k, 08 ACFYONE 23
TViisa wsZ01 220807 T e 12T HENZENT T T 33y
Kievyu 45202 £, 70 9z.1% TOLUENE 13
KQzE?2 .ol 00. 08 Q00 &0 00066 2
Kichye o1} 1nn., (0 118,00 NAPHIHA 13
TR R T LGTTTTE0. 09T 00 A0 T T T4y 2u06H T T Tt
K jcE3 &£ 3114 100.ud 114,00 MINFRAL SPIRITS 13
KazeT L 0f  66.007 0690 T Twu2007f 0 7T T 2
¥Foer7 45200 170. 0 1f.12 HENTEINE 13
Kfehe GusoperTTT T 3
Kuceo* 4 342 100, 0U 116.1¢ M-tulyl ACETAIYE 1z
KOt 8 /2009C 2
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TKIFBS & 3345 160. 23 74712 T N-RKUTYL AL COHOL 13
Ra2Y Ou . af JU. 00 wa.No L)20090008 - 2
TFIIS6 T w3IT T 160,00 90,12 CruLLosolvE % T
¥ 0291 mi.uf 310,09 00,00 802000 o i o 2

THGZeT T w330 T T 1900007 0 T 5208 METHYL ALCOHOL 13
Y029, M .00 L0.00 00.0D REDIGIT, . 2
X292 43457 1n0. 00 73.05 NIMETRYLFORMRARIOE 13 .
0o n29994 2 |

TF0293 w323t 34,00 S6. 1R N=HE XANF 13|
K029 &328r 43.10 B4.16 CYCLOHEXANE 23
K029 4510, 6. 60 106217 ISOMEKS OF XYLENE 33
KUY 45202 7.60 2.1 _TOLUENE A3
K1292 85203 6. 70 106.17  ETHY LBEN ZE NF CE
K3294 GO ,u0 00.00 0,00  @G29998 2 :
KJdevs a5102 841,60 106,17 ISOMERS OF XYLENE 13 i
KU294_ 45104 12.20 120,19 1SOMERS OF ETHYLTULUFNE 23

K098 85107 206.10 120,19 ISOMERS OF THIME THYLRENZEN ¢ 33
XUz94  &5]Ce 2.10 120,19  ISOMERS OF P ROPYLBENZENE 43
KG298 45202 13. 70 92.13 TOLUENE 53 |
XKUs94 45204 10,30 106,17 FTHYLBFNZENE 53

T 00 .00 U0.00 W.00 4 03001C F]
Ku29e #3115 1.30 9E.19  C-7 CYCLOPARAFFINS 1y

S ITRCEIT .50 172,23 =R CYCLOP ARAFFINS 23
K296 43122 1.5u 72.15 JSOMFRS OF PLNTANE 33
%0296 &32G1 6.20 16. 08 W THANE S
KD¢96 43202 5. 60 30. 07 FVHANE 123 .
KUZ%96 43204 17.60 44,09 PROPANE [Y)
%0296 43712 27.10 56,12 N-BUTANE 53
X0296 43214 1.50 S8.12 JISORUTANE 63
KN29¢ 4322 184,60 12.1% N-PENTANE 73
K0296 &3231 7. 90 G6. 1B N- HE XANE 83
X029 #3232 9.20 100.21  N-MEPTANE 93
KG296 w3233 b. 90 118,23 N-0CTANE 103
X3296 85201 .10 78.12  BFNZENE 133
0297 00.00 00.00 W.00 4030010 2
XNz97 431-S 5. 10 46,18  ISOMERS OF HEXANE 13
XK0z97 31034 €. 00 100,21 J1SOM{RS OF HIPTANE 23
X0z97 43107 .40 116,23 ISOMERS OF OCTANE 33
%0297 &il2? 11.70 72,95 150MEHS OF PLNTANE ®3
YUe9T 83201 8. 80 14.08 METHANE 123

TRGe9T Tw32u? 2.70 30,07 EVHANE - i33
K97 A 320 16.10 44,09 PROPANF 53

TXG297 w3212 20,80 SHE.17 N-BUTANE &3
x9297 43218 9. 30 56,12 ISOHUTANF 73

T¥ 3297 3770 10.19 T2.15 ~ N“PENTANF [}]
9297 w3211 8,70 Bh. 1R N-HF XANE 93

TP T a3F3D Z. a0 06,21 T N- PYTANET o3
¥FU2ST 45201 2.%0 T8,12 HENZENE N 143
V0z97 85200 T.%0 §2.15 TYOLUENT Iy
*029¢ 4 13Qu1F 2

TKOZYET T HE2IITTTTTTTIIOING T T T ES 12 TR NZENTTT 137

™) .00 L 0.00 J . 0u 4u30N11 2
"""" W TR YT 100781 O N- W RTANE T b3 ]
H .ol vl J0.00 L3911 % 2
LY 2D 1060 70187 N-PENTANE 13
Y LO&H07? 2
5 wAzul T e 16,06 W7 THANY ToTTTTTTTTTTT T T T T T Ty
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K030% 4icul L P .07 TTHANE w3
KA34% 45w 15,87 ___84,0¢ _ PrOPANE Y
Tra3zey w3zie 30.20 S5F.12  N-RUTANE 23
K" 305 6327y 16.59 172,15 N-PENTANE 33
TXT309 w3231 bebu Boo 18 N-H KANE %3
KO5J5 & ¥23) 10.62 100,21  N-HW PYANT 53
K205 & 3237 9. 60 114,23 N-OCTANE &3
X306 w.u0 00,00 @®W.0U __ _303009h . 2
Ku3he &3231 1.¢7 bb. 18 N-HF XANC 13
KOSueL w3222 6. 88 100,21 N-HEPTANE 23 }
K330¢ 3822 83, bo ¥3.19 T TRIMEYHYLFLUORUSTUANT 43 i
XN306 & S201 3.05 76,12  hENZENE 53 :
KU3oc 85202 q. 5 92,15 TOLUENE 33
K0307 ®.00 Y13y 2
TKO3UT  &3000 4,59 86,00 UNIDENTIFIED HYDHOCARBONS 113
KN307 4310 0.92 56,10 _ 1SOMERS OF BUTENE 53
TRO307T 83122 0.15 72,15 1SOMEKS OF PENTANE 13
KO3u7 43201 9. €2 16,08  METHANE 183 I
x0307 83202 10.47 30.07 F1HWANE 153 ,!
K307 43203 19,11 28.05  EVHYLENE 63 ]
K0307 #3208 06.35 ¥4,09  PROPANE 23 !
¥0307 43205 3,93 47.08  PROPYLFNF 13
K0307 83206 t.40 26,08 ACETYLENE 123 ,
XGU3GT 83209 0.81 40,06 MFTHYLACETW [NE 133 |
XK3307 3212 b. 2% 58,12 WN-BUTAN 33 i
20307 83212 0. 81 5h.10 BUTENF 83 |
X0307 %3218 0. 11 58,12 ISOBUTANE a3
D307 83218 0.52 58,09 1s3-BUTADIFNE 93 ;
®0307 &%223 6.17 70,18  3-METHY -1 -BUTENE 103
X0316 00.u0 u0.00 W.00 300 00 88 2
XKO03516 & 3105 1,60 BE. 18  JSOMERS OF HEXANE 13
KUS16 43106 . 80 100,21 ISOMERS OF WEPTANE 23
x0316 &3107 AT) 118723 1SomERS OF OCTANL 33
K316 43108 .50 126,26 I1SOMEKS OF NUNANE a3
TX0TT6 € 3109 .2 182729 ISOMERS OF DECANE 53
K0316 43115 .20 96.19 C-7 CYCLOPARAFFINS 63
X0316 & 3117 210 126.26 C-9 CYCUOPARAFFINS 73
K0216 &3122 7.80 TZ.15 TJSOMEKRS OF PENTANE 83
K0316 #3201 28,60 18,087 mETHANT 223
Ku3le 83202 5. 80 30.07 €Y HANE 233
K021t & 3208 11.50 84,097 PROPANT 93T
x0s51e 4320° .10 42,08 PROPYLENE 193
¥031e &3212 16.30 SE. 12 N-BUTANE {03
KNT1e %3214 7.40 5&,12 ISORUTANE 113
K316 83270 7. 70 7715 N-PENTANT 123
K721 0 “ 323 3.40 sh, 1k N- HF XANF 132
TKN3Te €327 1.40 100,27 "N-HPIANE T ia3
¥u3le &3233 1.80 114,23  A-0CTANF 153
KN216 K323 . 60 1207387 R-NONAN i€3
LTS W 2 Y .« BO 142,29 N-DFCaNF 173
TYIETC 4 12uF 10T e4)16 TCYCLOMFXeNT 1Y
K216 «51 ) «20 13¢.17 ISOMERS OF XYL ENE 203
Tk Tl1e Wse TTTTTUYeT TTTTre e RENZENF T T - TTews T
Kosle “52¢0, .5 Yeal® TULULENE 213
ELDEYE LU0 0. 00 W AN T 3 T ke T T 5
K del LA W L.y b, 1l 1V OMfRS OF HIExbANL 13
KO3Z1 8210 4.10 100,21 TuNMERS OF HEPTANE 23
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X( 321 «3107 7o 80 a2 TS oMixT OF 0 CTANE 3%
Ku3Z) 43106 5.19 126,26 _ISOMEKS OF NONANE w3
0321 4310v 1.907 7 142.29 I1SOMEKS OF DECANL £3
kG321 §3115 1.10 YE. 19 (=7 CYCLOPARAFFINS ) &3
TX0321 «31lo 2107 T 112,23 ¢~ CYCLOPARAFFINS 73
K323 w3117 10 126,26 C-6 LYCLOPAREFFINS 83 .
K321 w3lz2 6. 60 T2.15 JTSOMERS OF P{NTANE %3
K312t w32m 3. 39 16,04 METHANE L 233
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APPENDIX A

LAND USE DATA FOR THE NECRMP STUDY AREA

N

Table A-1 presents land use percents for each grid cell in the NECRMP
study area. Development of this data from lands at satellite imagery is
discussed in Section 3.
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