United States Office of Air Quality EPA-450/4-91-006

Environmen tal Protec tion Planning and Standards January 1991
Agency Researc h Triangle Park NC 27711
Air |

SEPA

1989 UrsaN AIR Toxics
MONITORING PROGRAM
ALDEHYDE RESULTS







EPA-450/4-91-006

1989 UrBAN AIR Toxics
MonNtTorRING PROGRAM
ALDEHYDE RESULTS

By

Robert A. McAllister, David L. Epperson & Robert F. Jongleux
Radian Corporation
Research Triangle Park, NC 27709

EPA Contract No. 68D80014

EPA Project Officer: Neil J. Berg, Jr.

U.S. Environmentai Prt':*.?':?:“
Region © U'srary (PL-1Z20

iy
R PR ST .- NS PIvEe
77 West 1ookeon Foniiderdy, L Gk

Chicage, 1L 60684-2650

Office Of Air Quality Planning And Standards
Office Of Air And Radiation

U. S. Environmental Protection Agency
Research Triangle Park, NC 27711

January 1991



This report has been reviewed by the Office Of Air Quality Planning And Standards, U. S.
Environmental Protection Agency, and has been approved for publication as received from the
contractor. Approval does not signify that the contents necessarily reflect the views and policies of the

Agency, neither does mention of trade names or commercial products constitute endorsement or
recommendation for use.

EPA-450/4-91-006

ii



DCN: 90-262-045-09
Radian No. 262-045-04-08
EPA No. 68D80014

1989 URBAN AIR TOXICS MONITORING PROGRAM
ALDEHYDE RESULTS

FINAL REPORT

Prepared for:

Neil J. Berg, Jr.
Office of Air Quality Planning and Standards
U.S. Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Prepared by:

Robert A. McAllister
David L. Epperson
Robert F. Jongleux
Radian Corporation
3200 E. Chapel Hill Road
P.0. Box 13000
Research Triangle Park, North Carolina 27709

October 1990

Tmo/111






DISCLAIMER

This report was prepared for the U.S. Environmental Protection
Agency by Radian Corporation, Research Triangle Park, North
Carolina, under contract No. 68080014. The opinions,
findings, and conclusions expressed are those of the authors

and not necessarily those of the U.S. Environmental Protection
Agency.



SYMBOLS AND ABBREVIATIONS

ABS Absolute value

ADL Analytical detection limit

AIRS Atmospheric Information Retrieval System
ANOVA Analysis of Variance

APR April

AREAL Atmospheric Research and Exposure Assessment Laboratory
ASCII American Standard Code for Information Interchange
AUG August

BRLA Baton Rouge, LA; AIRS No. 22-033-0004
C4IL Chicago. IL; AIRS No. 17-031-0060

CANJ Camden, NJ; AIRS No. 31-007-0003

cm centimeter

CONC concentration

COR correlation coefficient

cov covariance

DC District of Columbia

DEC December ,
DIF Difference; Percent DIF = (Xz -Xl)/((X1 + Xz)/Z)*IOO
DIST Distribution

DLTX Dallas, TX; AIRS No. 48-113-0069

ONPH 2,4-dinitrophenyl hydrazine

EPA ,U. S. Environmental Protection Agency
FID Flame ionization detection

FL Florida _

FLFL Ft. Lauderdale, FL; AIRS No. 12-011-1003
GC/MS Gas chromatograph/mass spectrometry
GC/MD Gas chromatograph/multidetector

FEB February

H1TX Houston, TX; AIRS No. 48-201-1034

Hg Mercury

HPLC High performance liquid chromatography
ID Radian assigned alphanumeric identification
IL I11inois

in. inch

JAN January

JuL July

JUN June

KS Kansas

L Liter

LA Louisiana

LOG natural logarithm

MAR March

MAX maximum
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MIFL
MIN
min.

NMOC

0AQPS

WEEKCLS

w10C
WI1KS
w20C
W2kKs

Imo/111

Miami, FL; AIRS No. 12-025-4002

minimum -.

minute (60 seconds)

milliliter

millimeter

Missouri

number of cases, or sample size

North Carolina

New Jersey

nanometer

Nonmethane organic compound(s)

normal

November

New York

Office of Air Quality Standards and Planning

October

Pensacola, F1; AIRS No. 12-033-0004

Photoionization detection

parts per billion by volume

Perimeter Park, Morrisville, NC, Radian Analytical Laboratory

Quality Assurance

Quality Assurance Project Plan

Quality Control

Quality Assurance Division

regression coefficient

Research Triangle Park, NC -

St. Louis, MO; AIRS No. 29-510-0072

Sauget, IL; AIRS No. 17-163-1010

September ‘

Saint

Standard Deviation

Texas

United States of America

United Kingdom

Urban Air Toxics Monitoring Program

Shapiro-Wilk W statistic, used in SAS® software to indicate

normality of a distribution

Classification for weekdays; 1 = Monday through Friday,
2 = Saturday or Sunday

Washington, DC; AIRS No. 11-001-0025

Wichita, KS; AIRS No. 20-173-0010

Washington, DC; AIRS No. 11-001-0039

Wichita, KS; AIRS No.20-173-0007
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1.0 SUMMARY AND CONCLUSIONS

This report summarizes the results of sampling ambient air for selected
carbonyls in 14 urban centers in the contiguous United States as part of the
Urban Air Toxics Monitoring Program (UATMP). Formaldehyde, acetaldehyde, and
acetone concentrations were measured using 2,4-dinitrophenyl hydrazine-coated
resin cartridges to collect the carbonyls for subsequent analysis. Sampling
and analysis followed guidance provided in EPA compendium method TO-11.
Formaldehyde concentrations ranged from 0.43 to 8.91 ppbv with an average
concentration for all sites of 2.13 ppbv. Site average formaldehyde
concentrations ranged from 1.41 ppbv for Wichita, KS (W2KS) to 3.81 for
Washington, DC (W1DC). Acetaldehyde concentrations ranged from 0.37 to
7.57 ppbv, averaging 1.37 ppbv over all 1989 UATMP sites. Site average
acetaldehyde concentrations ranged from 0.94 ppbv at Sauget, IL (SAIL) to
1.857 ppbv at Houston, TX (HITX). Acetone concentrations ranged from 0.37 to
8.77 ppbv and averaged 2.09 ppbv over all sites. Site average acetone
concentrations ranged from 1.00 ppbv at Ft. Lauderdale, FL (FLFL) to 2.71 ppbv
at St. Louis, MO (S2M0).

The precision as measured by the mean percent difference of concentration
for analysis of duplicate samples over all sites was near 11.8% for
formaldehyde, near 14.5% for acetaldehyde, and near 16.7% for acetone. At
individual sites the mean percent differences ranged from 8.1 to 19.4% for
formaldehyde, from 10.0 to 19.4 percent for acetaldehyde, and from 9.3 to 27.6
percent for acetone.

Accuracy was measured as bias from audit samples. For formaldehyde bias
ranged from -12.0 to 28.0% and averaged 6.2 percent. For acetaldehyde, bias
ranged from -38.0 to 52.0% and averaged 13.8 percent. For acetone bias ranged
from 12.0 to 43.0% and averaged 25.2 percent. The percent difference and
biases reported in this study indicate that the sampling and analytical
methodology is repeatable and valid.
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Concentration data for formaldehyde, acetaldehyde, and acetone appeared
to be distributed approximately as the lognormal distribution at the sites in
the 1989 UATMP. Average monthly concentrations differed from month to month
over all sites and from site to site. Smallest average monthly concentrations
appeared to be in March while concentrations peaked in October at nearly all
sites.

Formaldehyde and acetaldehyde concentrations correlate well at all sites.
Little correlation exists between acetone and either formaldehyde or
acetaldehyde.

Tmo/111 1-2



2.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) developed the Urban Air
Toxics Monitoring Program (UATMP) to help state and local agencies assess the
nature and magnitude of their air toxics problems. The UATMP sampler collects
ambient air samples at urban sites in 6-liter (L) SUMMA®-treated stainless
steei canisters. At the same time, through a separate heated sample line,
ambient air samples are drawn in parallel through duplicate cartridges which
trap the carbony! compounds from the ambient air.

The UATMP is a companion to the Nonmethane Organic Compound (NMOC)
Monitoring Program which began in the summer of 1984. The NMOC monitoring
program measures the total concentration of organic compounds, with the
exception of methane, but does not speciate organics. The UATMP speciates 38
toxic compounds listed in Table 2-1, primarily aromatic hydrocarbons and
halocarbons collected in canisters.

The aldehyde cartridges collected at the UATMP sites for 1989 were
extracted and analyzed by the Atmospheric Research and Exposure Assessment
Laboratory (AREAL) of the U.S. EPA at Research Triangle Park, NC for )
formaldehyde, acetaldehyde, and acetone. These carbonyls were selected as
target compounds for the 1989 UATMP. This report presents the data summaries
and other data assessments for the carbonyl samples collected during the 1989
UATMP season. The air toxics compounds collected in canisters for the 1989
UATMP season are reported sep.arately."2
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TABLE 2-1. 1989 UATMP TARGET COMPOUNDS

LY

Canister Analytes Cartridge Analytes
Acetylene Formaldehyde
Propyliene Acetaldehyde
Chloromethane Acetone

Vinyl chloride
1,3-Butadiene
Bromomethane

Chloroethane

Methylene chloride
trans-1,2-Dichloroethylene
1,1-Dichloroethane
Chloroprene
Bromochloromethane
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
1,2-Dichlorocethane
Benzene

Trichloroethylene
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropylene
Toluene

n-Octane
trans-1,3-Dichloropropylene
1,1,2-Trichloroethane
Tetrachloroethylene
Dibromochloromethane
Chlarobenzene
Ethylbenzene

m-Xylene

p-Xylene

o-Xylene

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
m-Dichlorobenzene
p-Dichlorobenzene
o-Dichlorobenzene

Tmo/111 2-2



3.0 UATMP FOR 1989

Brief program descriptions for the air toxics and aldehyde portions of
the UATMP are given in this section. Both the air toxics and aldehyde
programs collected integrated 24-hour ambient air samples on a 12-day schedule
beginning the week of January 13, 1989, except for the site at Pensacola,
Florida as noted below. Sampling for the 1989 UATMP was completed on
January 23, 1990.

Whole-air integrated ambient air samples were collected in 6-L SUMMA®-
treated stainless steel canisters. Simultaneously a parallel ambient air
stream was passed through 2,4-dinitrophenyl hydrazine-treated cartridges at 13
sites shown in Table 3-1. The table also gives Radian site codes, Aerometric
Information Retrieval System (AIRS) Numbers, and EPA Regions. Additional
description of the sites from the AIRS data base are given in Appendix A. The
UATMP site at Pensacola, Florida obtained the first sample on April 22, 1989,
but sampling was interrupted until December 11, 1989. Samples taken at PEFL
on April 22, 1989, December 18, 1989, January 4, 11, 17, and 29, 1990 will be
reported in the current carbonyl 1989 UATMP, and in the air toxics 1989 UATMP
reports. Sampling continues at PEFL and samples obtained after January 29,
1990 will be included in the 1990 UATMP report. Aldehyde samples were taken
simultaneously with all the UATMP canister samples. Duplicate cartridges were
installed in parallel in a separate heated sample probe. Ambient air was
drawn through the aldehyde cartridges for 24 hours at constant flow rate. The
flow rate which is in the range of 600 to 900 mL/min, is measured at each site
by the site operator before and after taking each sample. Aldehyde cartridges
are DNPH-coated resin which reacts with aldehydes in ambient air, trapping
them in the cartridge.

Three laboratories are involved in the aldehyde cartridge preparation,
distribution and analysis. An independent EPA contractor prepares aldehyde
sampling cartridges in batches. The Radian RTP laboratory obtained the
prepared cartridges for distribution to the shipping boxes containing the
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TABLE 3-1. 1989 URBAN AIR TOXICS MONITORING PROGRAM SITES
Radian

Region City Site Code AIRS Number
II Camden, NJ CANJ 34-007-0003
I Washington, DC WiDC 11-001-0025
Washington, DC w20C 11-001-0039
v Miami, FL M1FL 12-025-4002
.Ft. Lauderdale, FL FLFL 12-011-1003
Pensacola, FL PEFL 12-033-0004
v Chicago, IL C4IL 17-031-0060
Sauget, IL SAIL 17-163-1010
VI Dallas, TX DLTX 48-113-0069
Houston,TX HITX 48-201-1034
Baton Rouge, LA BRLA 22-033-0004
VIl Wichita, KS W1KS 20-173-0010
Wichita, KS W2KS 20-173-0009
St. Louis, MO S2MO 29-510-0072

Imo/111
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canisters that are sent to the UATMP sites, along with the aldehyde field data
sheet. Radian coordinates the return and transfer of the exposed aldehyde
sample cartridges, and custody records to the U.S. EPA AREAL for analysis.
EPA’s AREAL extracts samples from the cartridges and analyzes these extracts
for target compounds. Radian Corporation reviews the analytical results,
summarizes the data, and is responsible for semiannual and annual result
summaries, which will be distributed to EPA and participating agencies.

Figure 3-1 shows the aldehyde sample and data flow for the 1989 UATMP.
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4.0 SAMPLING, ANALYSIS, AND QUALITY ASSURANCE PROCEDURES

Sampling and analysis procedures for the aldehyde samples, along with the
quality assurance procedures used to quantify data quality are described in
this section. Implementing the UATMP involved Radian personnel installing the
sampling equipment for the canister and the aldehyde samples, and training
site personnel to operate the equipment properly, and observing all the
quality assurance procedures necessary to ensure the integrity of the sample,
and to providing appropriate documentation. The site operators’s task
involved recognizing problems with sampling equipment and procedures, and
notifying Radian personnel at Research Triangle Park so that appropriate
corrective action might be taken. '

4.1 SAMPLING EQUIPMENT AND PROCEDURES

A schematic diagram of the UATMP sampler is shown in Figure 4-1. The
sampler consists of two subsystems, the VOC canister and the aldehyde
cartridge. Each subsystem collects a discrete sample through use of a common
control system. Each sampler subsystem has a separate atmospheric inlet. The
ambient air is introduced through an inverted glass funnel and heated
stainless steel probe. The heated probe is maintained at 150°F to prevent
moisture condensation. The aldehyde cartridges are mounted in parallel, so
that the aldehyde samples are collected in duplicate during each sampling
episode. The aldehyde cartridge is a commerically available (Waters Co.)
silica gel Sep-pak® cartridge which is coated with 2,4-dinitrophenol hydrazine
(DNPH). The cartridges are prepared in batches by the laboratory and stored
under refrigeration until shipped to the field.

The aldehyde cartridges are installed in the sample line several days
ahead of scheduled sample collection. The collection frequency was planned
once every 12 days (30 per year). A 24-hour sample collection period was
utilizied for both the canister and cartridge samples. The aldehyde probe was
purged and heated prior to sample collection period. In addition to the
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aldehyde cartridges installed in the sample line, a third cartridge is sent
along in the shipment box as a trip blank.

The flow rate through each sample cartridge was measured before and after
each collection period by the site operator. The flow rate was measured with
a calibrated rotameter and recorded on a preformatted data sheet. The volume
of ambient air sampled through each cartridge was calculated in the laboratory
based on the field-recorded flow rate measurements.

4.2 ANALYTICAL PROCEDURES

The analytical procedures for aldehydes is given below. Sample
preparation and analyses are performed at the AREAL by EPA personnel. A
sample cartridge is removed from its shipping vial and attached to the end of
a 10-mL polypropylene syringe. Six milliliters of acetonitrile are added to
the syringe and allowed to drain through the cartridge into the graduated
centrifuge tube. After the drainage has stopped the volume of extract is made
up to 5-mL with acetonitrile and mixed. A portion of this solution is
transferred to a 4-mL sample vial fitted with a Teflon®-lined self-sealing
septum and stored in a refrigerator until used. TO-11 high pressure liquid
chromatography (HPLC) column and elution solvents used for analysis were
modified to decrease analysis time.

The separation is done using a 10-cm x 0.46-cm C18 analytical column with
3-micron particle size preceded by a 5-cm x 0.46 cm C18 guard column
containing S-micron particles. Typically 20-microliter samples are injected
with an automatic sample injector. The isocratic elution is carried out with -
a 25% (by volume) acetonitrile, 25% tetrahydrofuran aqueous solution at 2.4
mL/min. Detector signals from a programmable multiwavelength detector are
collected for 10 minutes at 220, 254, 330, and 360 nanometers (nm). Any
residual sample is eluted from the column in three minutes with 100%
acetonitrile.

The relevant chromatographic peaks determined by acceptable retention
times are integrated and the concentrations calculated using standard curves
from standards analyzed the same day as the samples. The 360-nm absorption is
used for this purpose. Other wavelengths are used to compute signal purity by
comparing signal at these wavelengths for standards to the absorption for each
sample. Detection limits are determined by a one-sided tolerance interval
around the repeatability of the lowest standard. This procedure was modified
based on experience with the samples. The analysis modifications optimize
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sample throughput for analysis of formaldehyde, acetalidehyde, and acetone.
Some other species may coelute with these target compounds using this HPLC
column and isocratic elution approach.

The aldehyde species to be reported are formaldehyde and acetaldehyde.
Acetone, a ketone, is also reported. All results were reported to Radian in
parts per billion by voiume (ppbv) from the laboratory via floppy disk. ATl
EPA reported analyses were identified by the unique tube numbers.

4.3 QUALITY ASSURANCE PROCEDURES

Qua]%ty assurance procedures relative to calibration data for acetone,
formaldehyde, and acetaldehyde are discussed below. Daily quality control
procedures are also discussed. Sampling and analysis precision was determined
from the analysis of duplicate field samples. Sample custody records were
maintained throughout the program. Figure 4-2 shows the multi-page field data
and custody sheet used for the aldehyde cartridges.

4.4. CALIBRATION PROCEDURES

The calibration procedures used for this study followed AREAL standard
operating procedures. '
4.4.1 Daijly Quality Control Procedures

Daily calibration checks were used to assure that the analytical
procedures were in control. Aldehyde samples were analyzed in batches of 75
to 100 tubes throughout the year. Independently prepared audit samples were
analyzed with each batch of field samples. Daily QC checks were performed
each day analyses were conducted.

4.4.2 Duplicate Samples

Duplicate field cartridges were installed in parallel in the sample probe
for each sampling episode, as shown in Figure 4-1. The paired average of the
analyses of these duplicate cartridges was used as the average sample
concentration in this report. If one of the field duplicates was broken or
otherwise declared invalid, the analysis of the remaining cartridge was used
as the reported sample concentration. Likewise if one of the duplicates
showed a concentration above the detection 1imit and the other duplicate
reported a concentration below the detection limit, the concentration above
the detection limit was reported as the sample concentration.

4.4.3 Trip Blanks

For each pair of aldehyde samples, a trip-blank cartridge was included in

the field site shipment. The blank consisted of a regular DNPH-cartridge with
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coRPORATION

URBAN TOXICS MONITORING PROGRAM
Aldehyde Data Sheet

City Sample Date
SAROADNo. _ - _ - ____-A05 Sampler No.
Cartridge Port A (red) Port B (green) (blank)
Tube No.
Lot No.

Rotameter No.

Rotameter Reading’ / (before) Flow Rate? LPM
Rotameter Reading'_____ /___ __ (after) Before
Sampling Time/Duration (hours) ’ After
Sampling Volume?® (liters) Average
. Average Ambient Temperature (C*orF?
Average Barometric Pressure (mm Hg)

Site Operator

Sample Control Copy

Comments/Remarks

' Rotameter reading center of black ball.
2 Calculated from calibration curve by the laboratory.
3 Calculated by laboratory.

Figure 4-2. Aldehyde Field Data Sheet
4-5
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caps, identical with the sample cartridges. Each cartridge had a unique
serial number for identification purposes. The blank cartridge accompanies
the duplicate sample cartridges on the trip to and from the site, without
removing the caps on each end of the cartridge. The trip-blank cartridge is
not exposed to air at any time during the shipment or sampling periods. The
trip-blank cartridges are analyzed for formaldehyde, acetaldehyde, and acetone
at the same time the sample cartridges are analyzed. If the concentration of
an analyte on the trip blank was measured to be above the detection limit, the
concentrations of the duplicate samples were corrected for the blank
concentration where the analytical results were above the analytical detection
limit (ADL).

4.4.4 Precision

Precision was measured as the average standard deviation of the paired
duplicate samples. The relation between precision and mean concentration, and
between absolute percent difference and mean concentration were investigated.
4.4.5 Accuracy

Accuracy was determined by analyzing audit samples prepared by the
Quality Assurance Division (QAD) of AREAL. All audit samples contained
formaldehyde, and acetaldehyde. Selected audit samples also contained
acetone.

The program acknowledges a potential bias for the reported carbonyl
concentrations due to ozone interference. The ozone interference is under
investigation by the agency and will be addressed in the 1990 UATMP carbonyl
report.
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5.0 RESULTS

5.1 ANALYTICAL RESULTS

Analytical results are presented in Appendices B and C. Concentrations of
formaldehyde, acetaldehyde, and acetone are reported in ppbv, and are
tabulated by site.

Figure 5-1 shows the annual average of the mean concentrations for the
three compounds at each site. Figures 5-2 through 5-15 show the mean
concentrations for the three compounds by sampling episode. Each of the
figures represents a separate site. For example, Figure 5-2 shows the mean
concentrations for each sampling episode at site BRLA. Each sampling episode
corresponds to a date given in the site tables in Appendix B and C. Sampling
episodes number the dates listed chronologically.

5.2 ANALYSIS RESULT STATISTICS

Appendix B gives rudimentary statistics for the carbonyl analyses. Each
site shows two tables in Appendix B that correspond to the two data analysis
cases discussed in the following section. Tables B-1 and B-2 list statistics
for BRLA, for example.

In Table B-1 for BRLA, the first column gives, in compressed format, the
date on which the sample was taken. For the first sample taken at BRLA, for
example, the sample date is given as "16JAN89," which indicates that the
sample was taken on January 16, 1989. The second column in the table shows
the day of the week for the sample date. Weekday 1, refers to Sunday; 2 to
Monday; 3 to Tuesday; etc. ID Numbers listed in the tables of Appendix B
refer to the Radian ID Numbers for the UATMP samples collected on the sample
date. The ID Numbers carrying a "D" after the first four digits refers to a
UATMP sample that was taken in duplicate.

Overall averages are given for each mean concentration, percent
difference, and standard deviation column in the tables of Appendix B. These
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Figure 5-5. Aldehyde Concentration for Dallas, Texas
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S2MO Aldehyde Concentrations
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W1DC Aldehyde Concentrations
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overall averages may be considered to be annual averages, since the time

interval of the study was approximately one year.
5.3 ANALYTICAL RESULTS DATA

Appendix C lists all of the analytical data received from the EPA
laboratory. In addition to sample date, week day, and ID NO., the tables show
"Lot," which identifies the 1ot number of the aldehyde cartridge used in
obtaining the sample. The aldehyde cartridges were fabricated in lots of
about 300 cartridges per lot, and each lot was give a Lot Number in order to
identify it uniquely. :

Each table in Appendix C contains the analytical resuits from the
indicated site. Concentration and purity data are listed for (duplicate)
tube 1, and (duplicate) tube 2. The choice of which duplicate was designated
as tube 1, and which was tube 2, was completely arbitrary.
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6.0 DATA ANALYSIS

6.1 INTRODUCTION

The UATMP carbonyl data summaries were prepared for two separate,
parallel cases that illustrate how summary statistics and analysis results may
differ according to the method by which mean concentrations are determined.
Four types of concentrations were reported: 1) concentrations > ADL, 2)
concentrations < ADL, 3) zero, and 4) missing. Tube concentrations listed as
zero were set to missing and excluded from further calculations in both cases.
When both tube concentrations were reported by the analytical laboratory below
the ADL, the mean concentration was set to "missing"” in both cases. In the
first case, hereafter referred to as Case 1, a mean concentration was
calculated from the two tube concentrations only when both concentrations were
above the ADL. When one tube concentration was above the ADL and the other
tube concentration was below the ADL, zero, or missing, the tube concentration
above the ADL was reported as the mean concentration. For Case 2, a mean
concentration was calculated similar to Case I, however, when one tube
concentration was above the ADL and the other tube concentration was below the
ADL, a value of one-half the ADL was substituted for the tube concentration
below the ADL, and a mean was then calculated from the two tube
concentrations. If the other tube concentration, i.e., the one not above the
ADL, was zero or missing, the tube concentration above the ADL was reported as
the mean concentration. These two cases were applied to all three compounds.
The ADL chosen for these two cases were the same for formaldehyde,
acetaldehyde, and acetone--0.36 ppbv.

Several statistical summaries and plots were generated to characterize
the aldehyde data. Summary statistics, including the means and standard
deviations of the normal and lognormal distributions; percentiles; and
confidence intervals were calculated by site and over all sites. Box plots
and stem-and-leaf plots were constructed visually to represent the data
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distributions. The question of seasonality in the aldehyde data was addressed
by plotting monthly -averages by site to enable a visual determination of
potential monthly periodicity of the concentration data. Intercarbonyl
correlations and covariances were calculated to demonstrate the relatedness of
the compound concentrations. A measure of variability and a measure of
precision were calculated for each tube pair when both tube concentrations
were above the ADL. Finally, audit sample results were summarized.

6.2 SUMMARY STATISTICS

Summary statistics were calculated by site and compound, as well as over
all sites for each compound, for both the mean concentrations and for the
mean concentrations of the corresponding lognormal distributions. The natural
logarithms were considered because air quality data are often more closely
lognormally distributed than normally distributed. These two sets of summary
statistics were calculated for both Case 1 and Case 2, resulting in a total of
four sets of summary statistics for each compound.

The summary statistics were calculated and stored for use in summary
tables by the Statistical Analysis System (SAS')3 univariate procedure. This
procedure provides a test statistic and corresponding probability for the null
hypothesis that the data examined are normally distributed. For sample sizes
(N) less than or equal to 2000, which is the case for all samples in this
report, SAS provides the Shapiro-Wilk statistic, W, against which to test the
null hypothesis. For testing at the 95 pe;cent confidence level, the null
hypothesis is accepted when the probability of a smaller W is larger than
0.05.

Table 6-1 lists the probabilities for a smaller W for the distributions
of the mean concentrations and for the distributions of the natural logarithms
of the mean concentrations, by compound, for Case 1 and Case 2 . The site
code "ALL" refers to the summary over all 1989 field sites. No probabilities
are listed for site PEFL, because the sample size is only seven. The sample
sizes for the other sites are still only minimal to provide meaningful
probability distribution characterizations. The probabilities listed in
Table 6-1 support the postulate that the data are more nearly lognormally
distributed than normally distributed. The null hypothesis (normally
distributed data) is accepted for the distributions of the mean concentrations
only 3 times out of 39 for Case 1 and only 7 times out of 39 for Case 2. On
the other hand, the null hypothesis is accepted 37 out of 39 times for both
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TABLE 6-1. PROBASILITIES FOR A SMALLER W STATISTIC FOR DISTRIBUTIONS OF
THE MEAN COMCENTRATIONS AND LOGS OF THE WMEAM CONCENTRATIONS

FORMALDENYDE DISTRISUTION ACETALDENYDE DISTRIBUTION ACETONE DISTRISUTION
L0G Of L0 of LOG OF
MEAN CONC MEAN CONC MEAN CONC  MEAN CONC MEAM CONC  MEAN CONC

SITE
cone N CASE! CASE2 CASE! CASE2 N CASEY CASE2 CASE1 CASE2 N CASEY CASE2 CASE?1 CASE2

ALL 416 ,000 .000 .2683* .566* 406 .000 .000 .181* .321° 378 .000 .000 .003 .000

SRLA 31 035 .043 .045 .002 30 .689% .489% .S13* .S13* 26 000 .000 .594% .417%
AL 30 .002 .002 .718% .718* 27 .000 .000 .107* .202° 29 .001 .001 .258* 258
CAM 32 .000 .00 .6ké* .258* 32 .000 .000 .762* .762* 30 .002 .004 .981¢ 435w
BLTX 29 .010 .010 .587% .S87* 29 .291* .291* .372* .372* 28 .001 .001 .149¢ .116%
FLEL 32 .026 .02¢ .337% 337 32 .004 .006 .210% .631* 27 .000 .000 .0S7® .404®
MITX 38 .003 .003 .38* .38* 38 .000 .000 .01 .016 34 .002 .005 .311* .3s1¢
MIFL 32 .047 .104% .345¢ .414% 31 009 .0S3® .169® .686* 19 000 .000 .775® .841*
PEFL 7 7 6

S0 31 .017 .034 .821" .948* 30 .005 .0S4* .612° .760* 30 .000 .000 .809* .&33*
SAIL 30 .00 .004 .944% .966* 29 001 .003 .445% .952° 27 .000 .000 .505* .81S*
WIDE 28 .167* .167° .119® .119* 28 .039 .039 .S518% .518% 28 .002 .004 .726* .447%
WikK$ 30 .000 .000 .300% .447* 28 .000 .000 .S71* .816* 30 .029 .03 .308% .257%
WDC 30 .000 .000 .467* .287* 30 .000 .000 .090* .065¢* 28 .001 .001 .783* .730¢
wxs 36 .002 .006 .329° .809* 35 .000 .000 .287* .322* 3§ .029 .071% .589° .&81%

*Indicates acceptance of normal distribution hypothesis ot the 95X confidence level (probebility
larger than 0.05).

NOTES: N refers to the mmber of cbservations from which the probebilities were calculated.
In Case 1, mean concentrations are calculeted using detectable tube concentrations only.

In Case 2, mean concentrations are calculated using 1/2 sneiytical detection Limit (ADL) for
tube concantrations below ADL.
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Case 1 and Case 2 for the distributions of the logarithms of the mean
concentrations, i.e..supporting the postulate that the data are lognormally
distributed. '

Tables 6-2, 6-4, 6-6, 6-8, 6-10, and 6-12 1ist the summary statistics by
compound and site. The site mean and standard deviation of the normal
distributions are compared to the mean and standard deviation of the lognormal
distribution.4 Some percentiles are also listed to depict the distribution of
the data. Because the sample size for site PEFL is very small, statistics for
that site should be interpreted with caution. Figures 6-1, 6-2, and 6-3 show
the stem-and-leaf diagrams for formaldehyde, acetaldehyde, and acetone
concentrations, using the combined data for all sites. In the stem-and-leaf
plots, the concentration data are sorted and plotted from the minimum, at the
top of the diagram, to the maximum, at the bottom of the diagram. The stems
are shown on the left, and the leaves, shown on the right of the diagram. Each
concentration (416 cases in Figure 6-1) is plotted as a digit in the
appropriate leaf. The stem-and-leaf plot also shows the location of the stem
for the lower and upper hinges (the 25th and 75th percentiles, respectively),
as well as the location of the stem for the median (the 50th percentile).
Other statistics for each compound are shown in Figures 6-1 through 6-3. The
stem-and-l1eaf plots show that the frequency distributions of the concentration
data appear to be consistent with the hypothesis that the concentration data
are lognormally distributed.

Tables 6-3, 6-5, 6-7 ,6-9, 6-11, and 6-13 1ist the 95 percent confidence
intervals for the lognormal mean and for the median by compound and site. The
confidence intervals for the lognormal mean are based on a formula from
Aitchison and Brown? and the confidence intervals for the median are based on
efficient confidence intervals described by Hoaglin, et al1.3
6.3 BOX PLOTS

Box plots were constructed to compare, visually, mean sample
concentration data distributions between sites. The box plots for the
logarithms of the mean concentrations at each site for Case 1 are shown in
Figures 6-4, 6-5, and 6-6 for formaldehyde, acetaldehyde, and acetone,
respectively. Box plots of the natural logarithms of the mean concentrations
are shown, because, as demonstrated in Table 6-1, the logarithms of the
concentrations are normally distributed. '
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a
IABLE §-2. SUNWAY ARITHRETIC AND LOGRORMAL STATISTICS IN PPV FOR MEAN FORM:.DENYDE CONCENTRATIONS: CASE 1

,

NORMAL DIST LOGMORMAL DIST PERCENTILES
SITE (NIN) (MEDIAN) (MAX)
CooE " NEAN sTD MEAN sT0 Oth 25th 50th 75th 100th
ALL 416 2.134 1.265 2.133 0.938 0.430 1.260 1.790 2.570 8.905
SRLA 31 1.52% 0.539 1.539 0.508 0.430 1,230 1.530 1.745 3.410
CelL 30 2.073 1.259 2.104 1.050 0.510 1.138 1.85% 2.570 6.520
CANJ 32 2.419 1.465 2.442 1.080 0.450 1.60% 1.980 2.625 7.005
oLTX 29 2.010 0.79%9 2.018 0.591 0.625 1.510 1.93% 2.390 4775
FLFL 32 2.243 1.168 2.261 0.924 0.670 1.10% 1.910 2.80% 5.180
N1TX 38 2.319 1.106 2.337 0.817  0.465 1.56% 1.930 2.985 5.805
MIFL 32 1.763 0.337 1.780 0.739 0.573 1.045 1.665 2.180 3.405
PEFL 7 1.674 0.489 1.679 0.349 1.29% 1.315 1.530 1.940 2.635
s20 3 2.465 1.115 2.480 0.783 0.670 1.770 2.160 2.930 5.365
SAIL 30 1.450 0.737 1.452 0.5643 0.50% 0.935 1.290 1.760 | 3.57%
wiDe 8 3.768 1.433 3.805 1.016 1.49% 1.988 3.580 4.770 7.320
wiks 30 1.471 0.871 1.458 0.631 0.520 1.01% 1.160 1.435 5.01%
w2oc 30 3.148 1.607 3.138 0.868 1.300 2.170 2.550 4.040 8.905
wexs 36 1.409 0.4659 1.409 0.57% 0.505 0.890 1.200 1.730 3.145

a
In Case 1, msan concentrations are calculated using detectable-tubs concentrations only.

TABLE 6-3. 95X CONFIDENCE INTERVALS IN PPBY FOR MEAN FORMALDENYDE COMCENTRATIONS: CASE 1‘

MEAN COMFIDENCE INTERVALS MEDIAN CONFIDEMCE INTERVALS

‘ SITE LOWER [ 0GNORMAL  UPPER LOWER UPPER
! ConE BOUMD DIST MEAN BOUND S0UND MED AN BOUND
BRLA 1.360 1.539 1.718 1.326 1.530 1.653
CAIL 1.728 2.104 2.4 1.544 1.8%% 2.318
CANJ 2.068 2.4642 2.816 1.680 1.960 2.418
oLTX 1.803 2.018 2.232 1.666 1.93% 2.196
FLFL 1.942 2.261 2.580 1.734 1.910 2.602
HTX 2.0m? 2.337 2.597 1.791 1.930 2.43
RIFL 1.517 1.780 2.043 1.412 1.665 2.047
PEFL 1.420 1.679 1.937 1.237 1.530 1.937
S20 2.204 2.4%0 2.755 1.909 2.160 2.624
SAIL 1.2 1.452 1.682 1.120 1.290 1.617
widC 3.429 3.805 4,182 3.044 3.580 4.413
viks 1.232 1.458 1.683 1.044 1.160 1.421

wanc 2.827 3.138 3.448 2.347 2.550 3.248
wxs .21 1.409 1.597 1.098 1.200 1.5

‘In Case 1, mean concentrations are calculated using detsctable
tubs concentrations only.
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TABLE §-6. SUMMARY ARITHMETIC AND LOGNORMAL STATISTICS IN PPBV FOR MEAN FORMALDENYDE CONCENTRATIONS: CASE 2

"wommaL D187 LOGNORMAL DIST PERCENTILES
SITE (MIN) (MEDIAN) (MAX)
coDE N MEAN STD MEAM sTO Oth 2Sth 50th 75th 100th
ALL 416 2122 1.270 2.126  0.967 0.305 1.240  1.785  2.550  8.905
8RLA 31 1521  0.548 1.546  0.571 0.305 1.230  1.530  1.765  3.410
colL 30 2.07  1.259  2.1064  1.050 0.510  1.135  1.885  2.570  6.520
cANd 2 2.4%6 1471 2.462  1.169  0.315  1.605  1.980  2.625  7.005
oLTX 2 2.010 0.7% 2.018  0.591 0.625 1.510  1.9385  2.390  4.77%
FLRL 2 2.2¢3  1.168  2.261  0.921 0.670  1.105  1.910  2.805  5.180
nITX 38 2.319  1.106 2.337  0.817 0.465 1.565  1.930  2.985  5.805
MLFL 32 1.755  0.849  1.783  0.819  0.430  1.045  1.668  2.180  3.40%
pEFL 7 1591 0.592 1.612  0.528 0.765  1.295  1.530  1.940  2.655
s 3 2.410  1.163  2.428  0.856 0.470  1.595  2.160  2.930  5.365
SAIL 30 1.450  0.737 1.452  0.63 0.505 0.935  1.200  1.740  3.57%
wioc 28 3.768 1.633  3.805  1.016 1.495 1.8  3.580  4.770  7.320
viKs 30 1661 0.882  1.451  0.672 0.500  1.015  1.160  1.635  5.015
wc 30 3.090  1.619  3.075  0.866 1.300 2.155  2.455  4.040  8.90S
waxs 36 1.403  0.667 1.408  0.617 0.395 0.890  1.200  1.730  3.148

'In Case 2, mean concentrations are calculated using 1/2 analytical detection limit (ADL) for tube
concentrations below ADL. ’

TABLE 6-5. 95X CONFIDENCE INTERVALS IN PPBV FOR MEAN FORMALDEHYDE CONCENTRATIONS: CASE Za

MEAN CONFIDENCE INTERVALS MEDIAN CONFIDENCE INTERVALS
SITE LOMER LOGNORMAL  UPPER LOWER UPPER
CoDE BOUMD  DIST MEAN  BOUND BOUND MED LAN B0UND
BRLA 1.345 1.546 1.747 1.327 1.530 1.656
CalL 1.728 2.104 2.9 1.544 1.85% 2.315
CANJ 2.057 2.462 2.867 1.675 1.960 2.420
oLTX 1.803 2.018 2.232 1.666 1.93% 2.196
FLFL 1.942 2.261 2.580 1.736 1.910 2.602
HITX 2.077 2.337 2.597 .M 1.930 2.43
L1148 1.499 1.783 2.066 1.402 1.665 2.046
PEFL 1.221 1.612 2.003 1.030 1.530 2.044

S0 PR 2.428 2.730 1.877 2.180 2.686
SAIL .22 1.452 1.682 1.120 1.290 1.617
winc 3.49 3.80% 4.182 3.044 3.580 4.413

wiks 1.211 1,451 1.691 1.026 1.160 1.422
wWepnC 2.765 3.075 3.385 2.23% 2.43% 3.09
wexs 1.207 1.408 1.610 1.090 1.200 1.5

.ln Case 2, wmean concentratiomns are ~:lculated using 1/2 analytical
detection 1imit (ADL) for tube concc :rations below ADL.
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TABLE 6-8. SUMMARY ARITHMETIC AND LOGNORMAL STATISTICS IN PPBY FOR MEAN ACETALDEHYDE CONCENTRATIONS: CASE 1‘

NORMAL DIST LOGNORMAL DIST PERCENTILES

sITE D) (WEDTAN) )

CODE [} MEAN sTD MEAN $T0 Oth 25th 50th 7Sth 100th
ALL 406 1372 0.811 1.367  0.697 0.370 0.830  1.208  1.710  7.565
BRLA 30 1,249 0.458  1.259  0.483  0.410 0.860  1.230  1.400  2.225
coIL 27 1.360 0.850 1.37%  0.859 0.390 0.805  1.190  1.810  4.57S
caNS 32 1.606  0.981  1.606  0.813  0.640 0.%S  1.27%  1.930  4.585
oLTX Py 1317 0.456  1.325  0.446  0.420 1.015  1.225  1.670  2.630
FLFL 32 1.313  0.692 1.318  0.671 0.455  0.760  1.190  1.715  3.435
HITX 18 1.842  1.189 1.857  0.801 0.375  1.300  1.575  1.885  7.565
NIFL 3 1170 0.591 1.175  0.608 0.500 0.430  1.100  1.490  2.740
PEFL 7 1.166 0.283 1.170 0.258 0.910 0.930  1.050  1.495  1.610
s 30 1,489  0.698 1.490  0.590  0.630  0.935 1,210  1.860 3.3
sAIL 29 0.937 0.531 0.935  0.559 0.370 0.55  0.7%60  1.150  2.51S
wioe 28 1.823  0.880 1.839  0.753  0.640  1.008  1.715  2.285  4.160
wiKs 28 0.985 0.5% 0.981  0.502 0.410 0.680  0.850  1.110  3.050
wane 30 1.636  1.049  1.613  0.704  0.645  1.090  1.288  1.695  5.790
wxs 35 1.041  0.561 1.035  0.505 0.450 0.700  0.905  1.140  3.295

‘In Case 1, mean concentrations are caiculated using detectable tube concentrations only.

TABLE 6-7. 95X CONFIDENCE INTERVALS IN PPBY FOR MEAN ACETALDEHYDE COMCENTRATIONS: CASE 2a

MEAN CONFIDENCE INTERVALS MEDIAN COMFIDENCE INTERVALS
SITE LOWER LOGNORMAL  upPER LOWER UPPER
cooe BOUND OIST MEAN  BOUND S0UND MED AN S0UND
BRLA 1.086 1.259 1.431 1.067 1.330 1.419
CeIL 1.05% 1.379 1.703 1.008 1.190 1.553
CANJ 1.324 1.606 1.888 1.119 1.275 1.620
oLTX 1.163 1.325 1.487 1.116 1.225 1.464
FLFL 1.086 1.318 1.551 1.028 1.190 1.512
™ 1.602 1.857 2.1 1.400 1.575 1.807
1] 48 0.961 1.175 1.389 0.926 1.100 1.354
PEFL 0.979 1.170 1.381 0.864 1.0%0 1.398
S0 1.29 1.490 1.702 1.152 1.210 1.641
SAIL 0.731 0.935 1.138 0.668 0.740 1.017
widC 1.560 1.839 2.118 1.4641 1.7% .12
wiks 0.795 0.981 1.167 0.764 0.8350 1.027
wene 1.36% 1.613 1.866 1.130 1.28% 1.528
wexs 0.868 1.035 1.202 0.797 0.905 1.054

-

‘ln Case 1, msan concentrations are calculated using detectable tube
concentrations only.
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3
TABLE 6-8. SUMMARY ARITHMETIC AMD LOGNORMAL STATISTICS IN PPBY FOR MEAR ACETALOEHYDE COMCENTRATIONMS: CASE 2

MomMAL D1ST LOGNORMAL DIST PERCENTILES
1381 ] ik - (M1W) (MED 1AN) (MAX)
CoDE ] MEAN sT MEAN 7O Oth 25th 50¢h 7Sth  100th
ALL 406 1.350 0.319 1.369 0.746 0.275 0.820 1.200 1.708  7.54%
BRLA 30 1.2¢49 0.458 1,259 0.483  0.410 0.860 1.230 1.600  2.22%
c4lL P14 1.35%6  0.854  1.38 0.908 0.285  0.80% 1.150 1.810 4578
CANJ 32 1.606 0.98% 1,606 0.813  0.440 0.9 1.278 1.930  4.58%
DLTX > 1.317  0.45%  1.328 0.666 0.420 1.01% 1.228 1.670 2.430
FLRL 32 1.278  0.486 1.2% 0.682 0.385 0.740 1.125 1.715  3.435
HITX 38 1.862 1.189  1.887 0.801 0.375  1.300 1.57% 1.885 7,565
NIFL 3 1.159  0.605 1.172 0.678 0.340 0.630 1.100 1.490 2,740
PEFL 14 1.166 0.283 1.170 0.258 0.910 0.9% 1.050 1.49%  1.610
s210 30 1.646_  O.748  1.665 0.752  0.405  0.91S 1.210 1.860  3.345
SAIL 30 0.989  0.653  0.589 0.796  0.27%  0.5%% 0.740 1,155  2.960
SAIL 2 0.922 0.5%6 0.92% 0.629  0.27S  0.55% 0.740 1.150  2.51%
wioc 28 1.823 0.8380 1.839 0.753  0.640  1.00S 1.718 2.285  4.160
Wiks 28 0.975  0.55 0.978 0.566 0.295  0.480 0.850 1.110  3.050
waae 30 1.613 1,059 1.588 0.713  0.665  1.040 1.270 1.695  5.790
w2xs 3% 1.024  0.58% 1.028 0.609 0.31S  0.700 0.905 1.140  3.29%

a
In Casa 2, mean concentrations are calculated using 1/2 analytical detection limit (ADL) for tube
concentrations below ADL.

a
TABLE 6-9. 95X CONFIDENCE INTERVALS IN PPBY FOR MEAN ACETALDEHYDE CONCENTRATIONS: CASE 2

MEAN COMFIDENCE IMTERVALS MEDIAN COMFIDEMCE IMTERVALS
SITE LOMER | OGNORMAL UPPER LOMER UPPER
CODE SOUMD OIST MEAN  B0UND BOUND MEDIAN S0UND
BRLA 1.086 1.259 1.431 1.067 1.230 1.419
coll. 1.041 1.38 1.726 1.002 1.190 1.552
CANJ 1.32¢ 1.606 1.888 1.119 1.273 1.620
oLTX 1.163 1.325 1.487 1.116 1.225 1.464
FLAL 1.048 1.284 1.520 0.968 1.128 1.451
HITX 1.602 1.897 2.111 1.400 1.57% 1.807
MIFL 0.933 1.172 1.411 0.911 1.100 1.351
PEFL 0.9 1.170 1.361 0.864 1.050 1.398
s20 1.19¢ 1.465 1.73 1.008 1.210 1.634
SAIL 0.696 0.925 ,1.15 0.45% 0.740 1.038
w10C 1.560 1.839 2.118 1,644 1.71% 212

wiks 0.76% 0.978 1.187 0.730 0.250 1.027
Wee 1.333 1.588 1.843 1.119 1.270 1.538
weks 0.826 1.028 1.2330 0.773 0.903 1.085

a
In Case 2, mean concentrations are calculated using 1/2 analytical
detection Timit (ADL) for tube concentrations below ADL.
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a
TABLE 6-10. SUMMARY ARITHMETIC ANO LOGNORMAL STATISTICS IN PPSV FOR MEAN ACETONE CONCENTRATIONS: CASE 1

NORMAL DIST LOGNORMAL DIST PERCENTILES

SITE (MIM) (MEDIAN) (MAX)

cone N MEAN sTD MEAN STD oth Sth 50th 7Sth  100th
AtL 378 2.078 1.426 2.093 1.204 0.370 1.09% 1.715 2.700 8.765
BRLA 26 1.689 1.408 1.482 1.09¢ 0.370 0.82% 1.480 2.000 7.490
celL 29 2.383 1.508 2.406 1.157 0.655% 1.225 2.100 2.950 6.950
CANJ 30 2.654 1.84% 2.708 1.464 0.440 1.410 2.155 3.525 8.425
DLTX 8 1.935 1.058 1.544 0.861 0.645 1.15% 1.610 2.090 4.025
FLFL 27 1.01% 0.768 0.997 0.719 0.3 0.530 0.730 1.375 3.645
HITX 34 1.699 1.074 t.73 1.057 0.400 0.435 1.470 2.290 4,140
MIFL 19 1.332 1.070 1.317 0.878 0.370 0.460 1.08% 1.680 5.125
PEFL $ 1.856 1.151 1.845 0.775 1.000 1.13% 1.510 1.790 6.130
S0 30 2.706 1.748 2.710 1.126 0.580 1.490 2.08% 3.770 8.74%
SAIL 27 1.898 1.352 1.911 1.114 0.515 0.810 1.69%0 2.355 6.920
w10¢ 28 2.214 1.300 .2.231 1.003 0.530 1.25% 1.690 2.790 5.625
wiks 30 2.266 1,644 2.354 1.423 0.370 1.25% 1.98% 2.91% 6.200
w2DC 28 2.546 1.584 2.551 1.088 0.710 1.35% 1.920 3.235  7.030
wexs 36 2.314 1.167 2.337 0.909 0.710 1.460 1.975 3.220 6.030

.In Case 1, msan concentrations are calculated using detectable tube concentrations only.

F
TABLE 6-11. 95X CONFIDENCE INTERVALS IN PPBY FOR MEAN ACETONE CONCENTRATIONS: CASE |

MEAN CONFIDENCE INTERVALS MEDIAN COMFIDENCE INTERVALS
SITE LOWMER  {OGNORMAL  UPPER LOWER UPPER
CoDE SOUND DIST MEAN  B0UND souD MED [ AN SOUD
BRLA 1.26% 1.682 2.102 1.110 1.480 1.769
Call 1.98% 2.406 2.827 1.706 2.100 2.734
CANJ 2.18 2.708 3.23 1.743 2.15% 2.564
oLTX 1.626 1.944 2.263 1.337 1.610 2.164
FLEL 0.726 0.997 1.268 0.581% 0.730 0.979
H1TX 1.368 1.73 2.078 1.248 - 1.470 2.004
L1148 0.93 1.317 1.712 0.7% 1.085 1.418
PEFL 1.245 1.865 2.485 1.057 1.510. 1.739
S2M0 2.307 2.710 3.112 1.878 2.083 2.831
SAIL 1.491 1.9 2.3 1.383 1.690 2.167
wioC 1.85¢9 2.1 2.403 1.573 1.690 2.536
wiKs 1.544 2.354 2.863 1.629 1.98% 2.6
wane 2.148 2.551 2.9% 1.750 1.920 2.817

xs 2.040 2.337 2.633 1.797 1.975 2,567

.ln Case 1. mean concentrations are calculated using detectable
tubs concentrations only.
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TABLE 8-12. SUMMARY ARITHMETIC AND LOGNORMAL STATISTICS IN PPOW FOR WEAN ACETONE COMCEXTRATIONS: CASE 2

. NORMAL OIST LOGNORMAL DIST PERCENTILES
SITE : (nin) (MEDIAN) (MAX)
CODE N MEAN STD MEAN $TD Oth 25th 50th 75th 100¢th
ALL 378 2.052  1.645  2.093 1.347 0.2 1.060 1.650 2.700  8.765
BRLA 2% 1.672 1.426 1,700 1.290 0.213 0.825 1.480 2.000  7.490
celL 2 2.383 1,508  2.406 1.157  0.655  1.22% 2.100 2.950  6.950
CANJ 30 2.627 1.875 2.750 1.756  0.310 1.410 2.15% 3.525  8.425
DLTX 28 1.917 1.07% 1,932 0.909  0.648  1.15% 1.610 2.090  4.025

FLFL 7 0.984 0.792 0Q.97% 0.876 0.27% 0.460 6.730 1.375 3.645

H1TX 3% 1.8 1.091 1.736 1211 0.290 0.835 1.470 2.290  4.140
NIFL 19 1,291 1.102  1.300 1.098  0.275  0.548 1.088 1.680  5.125
PEFL ) 1.856  1.151 1,865 0.775 1.000 1.13% 1.510 1.790 4.130
s2M0 30 2.638  1.79  2.649 1,295 0.330 1.288 2.010 3.770 8,745
SAIL 27 1.8 1.371  1.a872 1,174 0.445  0.810 1.608 2.355  6.920
wioe 8 2,203  1.314 2.235 1.085 0.505 1.25% 1.650 2.79%  5.62%
viKS 30 2.22% 1.469  2.346 1.593 0.27%  1.150 1.955 2.915  6.200
w2C 28 2.520 1.608  2.530 1.138  0.710 t.288 1.920 3.235  7.030
waKs 36 2.308 1.179  2.343 0.981  0.490 1.440 1.97% 3.220 6.030

a
In Case 2, mean concentrations are calculated using 1/2 analytical detection limit (ADL) for tube
concentrations below ADL.

TABLE 6-13. 95X COMFIDENCE INTERVALS IN PP8BV FOR MEAM ACETONE CONCENTRATIONS: CASE 2

MEAN CONFIDENCE INTERVALS MEDIAN CONFIDENCE INTERVALS
' SITE LOVER LOG NORM UPPER LOMER UPPER
' cooe SOUMD DIST MEAN  BOUND e0UND MEDIAN SouUND
BRLA 1.204 1.700 2.196 1.084 1.480 1.766
Call 1.983 2.406 2.827 1.706 2.100 2.734
CANJ 2.121 2.750 3.378 1.701 2.155 2.863
oLTX 1.59% 1.932 2.269 1.309 1.610 2.161
FLFL 0.648 0.978 1.309 0.597 0.730 1.062
HITX 1.329 1.736 2.143 1.228 1.470 1.998
NIFL 0.806 1.300 1.796 0.721 1.083 1.459
PEFL 1.248 1.865 2.48% 1.057 1.510 1.759
S0 2.206 2.669 3.133 1.768 2.010 2.763 .
SAIL 1.429 1.872 2.315 1.268 1.60% 2.086
wiDC 1.833 2.235 2.837 1.553 1.690 2.532
wiks 1.776 2.346 2.916 1.567 1.95% 2.628
wae 2.108 2.530 2.951 1.713 1.920 2.802
wxs 2.083 2.343 2.664 1.788 1.973 2.567

a
In Case 2, mean concentrations are calculated using 1/2 analytical
detection limit (ADL) for tube concenirations below ADL.
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Figure 6-1.
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The top and bottom of the box are called hinges, and are located such
that the Tower hinge represents the 25th percentile and the upper hinge
represents the 75th percentile. The median is represented by a line that
splits the box into two pieces (not necessarily in the middle of the box) and
the mean is indicated by a plus (+). The F-spread is defined as the
difference between the 75th and 25th percentiles. "Whiskers" extend on either
side of the box where data exist to a distance of up to 1.5 times the
F-spread. Data located between 1.5 and 3 times the F-spread are indicated by
a circle, while data values more extreme than 3 times the F-spread are
indicated by an asterisk (*). Box plots are similar to stem-and-leaf plots in
visually presenting a frequency distribution.

The box plots appear approximately symmetrical which further supports the
postulate that the data are lognormally distributed.

6.4 SEASONALITY

Only a crude analysis can be made of aldehyde seasonality for this report
because several years’ data are needed for an accurate representation, and the
aldehyde data set contain just one year’s worth of data. However, by plotting
monthly arithmetic mean concentrations by site and over all sites, and by
examining the results from several analysis of variance (ANOVA) models, the
1989 aldehyde data may be generally characterized.

Figure 6-7 shows monthly overall average concentrations for formaldehyde,
acetaldehyde, and acetone at all sites in the 1989 UATMP. Figures 6-8, 6-9,
and 6-10 display the monthly arithmetic means by site for the formaldehyde
data. For most of the sites, concentration data were obtained in January 1989
and January 1990 (see Appendices B and C). The January monthly averages
plotted in Figures 6-7 through 6-10 include averages from January 1989 and
January 1990. Since there is considerable scatter in the total data set,
three plots are needed to minimize overlap between individual sites. The
overall monthly means are shown on all three plots (Figures 6-8, 6-9, and
6-10) and are displayed using the box symbol. The data for site PEFL is not
plotted because of the few number of observations and resulting gaps between
months.

The plots show a considerable variability between sites; however, some
patterns do emerge. For instance, nearly all sites show a local minimum
concentration in March, and a local maximum concentration in October. In most
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cases these are absqlute minima and maxima as well. Most sites also tend to
reach other local maxima in January and also in July. Other local minima tend
to be found in September and November.

Since two pairs of sites are located in the same city, some additional
comments about Figure 6-10 may be made. The monthly arithmetic means for the
two Wichita sites, WIKS and W2KS, track very closely for all 12 months. The"
two Washington, DC sites, WIDC and W2DC, track rather closely throughout the
year as well, although some months show some separation. Thus, a measure of
verification is provided for these two cities.

Figures 6-11, 6-12, and 6-13 display the monthly arithmetic means by site
for the acetaldehyde data. The acetaldehyde plots show a bit more variability
between sites than the formaldehyde data. However, there is still a tendency
for local minima in March and local maxima in October. As with formaldehyde,
these are usually absolute minima and maxima as well. Other local maxima and
minima occur more frequently and sporadically than with the formaldehyde data.
The two Wichita sites track closely from month-to-month, similarly to the
formaldehyde data. There is one notable exception with the acetaldehyde data,
however. There is a large difference between the Wichita sites in September.
The Washington, DC sites track rather closely as they did for formaldehyde,
but again not as closely as the Wichita sites.

Figures 6-14, 6-15, and 6-16 display the monthly arithmetic means by site
for the acetone data. The acetone plots show the best correspondence from
month-to-month between sites of the plots for the three compounds. However,
acetone maxima and minima usually occur in different months. The one
similarity between acetone and the other two compounds is for a local, and
usually absolute, maximum concentration in October. The local minimum found
in July for acetone is in sharp contrast to the local maxima found in July for
formaldehyde and acetaldehyde. The local maximum in April is another acetone
contrast with the other two compounds. Also in contrast to the other two
compounds, the two Washington, DC sites track more closely than the two
"Wichita sites, particularly in the second half of the year.

The trends generalized from monthly plots of arithmetic means may or may
not be representative of a typical year. However, it does appear that the
time of year as described by month plays a fairly important role in
influencing aldehyde concentrations, as shown by the differences in the
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monthly means in the plots. Also, aldehyde concentrations appear to be site
specific as demonstrated by the differences between sites in the plots. To
test the role of site and month, several ANOVA models were processed.

Table 6-14 1ists the RZ and p-values for Case 1 from several ANOVA models that
also tested variables such as WEEKCLS (day-of-week classification: weekday or
weekend) and QUARTER (JAN through MAR = quarter 1, APR through JUN = guarter
2, etc:). Case 2 results were similar; therefore, they are not shawn.

The ANOVA results indicate that all variables tested were significant at
the 95 percent confidence level, as indicated by p-values less than 0.05,
except for WEEKCLS in the acetone models SITE-WEEKCLS and WEEKCLS. However, »
the amount of variability "explained" by the model variables was small, as
shown by R% less than 0.45 and usually less than 0.20. For all three
compounds, the SITE-MONTH model was best overall. However, the RS for this
model was less for acetaldehyde (0.26) than the other two compounds (0.38-
0.39). Even though R? for the SITE-MONTH-WEEKCLS model were slightly larger
for each compound, the slight increase in the amount of "explained"
variability does not justify the addition of another variable. Thus, the
plots of monthly arithmetic means and the ANOVA results indicate that site and
month are two important influences, along with other unspecified and unknown
factors, on carbonyl concentrations.

6.5 INTERALDEHYDE CORRELATIONS

Table 6-15 lists the product-moment correlations and the covariances
between the mean concentrations of formaldehyde, acetaldehyde, and acetone for
each site and over all sites for Case 1. Differences between Case 1 and
Case 2 were minimal, so only Case 1 results are shown. Formaldehyde and
_acetaldehyde appear more highly correlated than either formaldehyde and
acetone or acetaldehyde and acetone.

Figure 6-17 shows the correlation between formaldehyde and acetaldehyde
concentrations, while Figure 6-18 shows the correlation between formaldehyde
and acetone concentrations. The correlation coefficient for the formaldehyde-
acetaldehyde concentration data is 0.8088, whereas for the formaldehyde-
acetone data the correlation coefficient is 0.3089. The line drawn in each
graph locates the regression line. The data used for Figures 6-17 and 6-18
include each analysis, i.e. for Tube 1 and Tube 2, for each sampling episode
in which the paired data was available. The acetone-acetaldehyde relationship
was not explored.
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TABLE 6-16. ANOVA MODELS WITH CORRESPONDING R%s AND P-VALUES FOR CASE 1°

FORMALDEHYDE ACETALDEHYDE ACETONE
MODEL INDEPENDENT

VARTABLES r2 P-VALUES r2 P-VALUES r2 P-VALUES
SITE MONTH WEEKCLS .43  .000%, .000%, .000% .28 .000%, .0001, .0004 .39 .0001, .000%, .00S8
SITE WONTH .39 .0001, .0001 .26 .0001, .0001 .38 .0001, .0001
SITE QUARTER .33 .0001, .0001 .17 .0001, .0005 .16 .0001, .0001
SITE WEEKCLS .30 .0001, .0001 .15 0001, .0070 .12 .0001, .08110
SITE .27 .0001 .13 .000% .11 .0001
MONTH WEEKCLS .14 .0001, .0001 .15 .0001, .0013 .26 .0001, .0198
MONTH .11 0001 .12 .0001 .25 .0001
QUARTER .05  .0001 .06  .0016 .05  .0001
WEEKCLS .03 .0007 .01 .0136 01 L13®

a .
In case 1, mean concentrations are calculated using detectable tube concentrations only. Formaldehyde,

acstaldehyde, and acetone concentrations are the dependent variables in the ANOVA's,

bXndicatu p-value is not significant at the 95X confidence level.

NOTES:

quarter 1 = JAN
quarter 2 s APR
quarter 3 = JUuL
quarter & = OCT

QUARTERS are defined as follows:

MAR
Jul
SEP
DEC

WEEKCLS indicates day-of-week classification: weekday or weekend.
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TABLE 6-15. CORRELATION (COR) AND COVARIANCE (COV) OF
MEAN CONCENTRATIONS BY SITES FOR CASE 1°

FORMALDEHYDE  FORMALDEHYDE  ACETALDEHYDE

~ VERSUS VERSUS VERSUS
ACETALDEHYDE ACETONE ACETONE
gégg N COR COV COR COV  COR  COV
ALL 370  0.82 0.88 0.40 0.72 0.43 0.51
BRLA 25  0.55 0.13 -0.01° -0.01 0.19° 0.12
caIL 26 0.92 0.96 0.56 1.07 0.69 0.90
CANJ 30 0.91 1.36 0.65 1.78 0.69 1.28
DLTX 28  0.85 0.31 0.25° o0.21 0.16° 0.08
FLFL 27 0.84 0.72 0.48 0.44  0.42 0.22
HITX 34  0.68 0.98 0.35 0.44  0.34 0.46
MIFL 18  0.94 0.55 0.45° 0.41 0.52 0.38
PEFL 6 . 0.64> 0.10 -0.15° -0.09 -0.08° -0.03
$S2M0 30 0.79 0.60 0.44 0.84  0.52 0.63
SAIL 27 0.8 0.33 0.40 0.38 0.60 0.44
W10C 28 0.89 1.28 0.44 0.93 0.60 0.69
WIKS 28 0.86 0.41 0.24° .31 0.36° 0.28
W20C 28 0.93 1.63 0.60 1.55 0.71 1.20
W2KS 34 074 0.27 0.10° .07 -0.01° -0.01

a . .
In Case 1, mean concentrations are calculated using
detectable tube concentrations only.

bIndia:ates correlation not significant at the 95% confidence
level.
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6.6 PRECISION AND PERCENT DIFFERENCES

Tables 6-16, 6-17, and 6-18 list the summary statistics by site and over
all sites for the absolute percent difference and for the absolute standard
deviation of the tube concentration data. Since the absolute percent
difference and the absolute standard deviation were calculated only when both
tube concentrations were above the ADL, only results from Case 1 are shown.
The absolute percent DIF, a measure of variability, is defined as the absolute
value of the difference between the two tube concentrations, divided by the
arithmetic average of the two tube concentrations, times 100:

Absolute percent DIF = ABS (X2 - Xl)/((X2 + X1)/2) x 100
where: ABS indicates the absolute value;
' X; = concentration from tube 1; and
Xz = concentration from tube 2.

Precision was estimated from absolute percent difference of duplicate
sample analysis. For formaldehyde the absolute percent difference averaged
11.8; for acetaldehyde 14.5; and for acetone 16.7.

The maximum of any of the percent differences derived from the pairs of
tube concentrations was 40 percent or less for six formaldehyde sites, four
acetaldehyde sites, and four acetone sites. The maximum percent difference
was larger than 100 percent for only one formaldehyde site and one acetone
site. The largest percent difference for any of the acetaldehyde sites was
near 81 percent. These results show good precision, and speak well for the
sampling and analytical procedures.

The mean standard deviation over all sites was near 0.16 for
formaldehyde, near 0.13 for acetaldehyde, and near 0.21 for acetone. At
individual sites the mean standard deviations ranged roughly from 0.11 to 0.28
for formaldehyde, from 0.10 to 0.19 for acetaldehyde, and from 0.13 to 0.29
for acetone. Maximum standard deviations were below 0.7 for all acetaldehyde
sites. However, the maximum standard deviations were above 1.0 for two
formaldehyde sites and for four acetone sites. Nevertheless, like the percent
differences, the standard deviations also demonstrate that the precision of
the aldehyde concentration measurements was good.

Figures 6-19 through 6-24 show the precision as a function of composition
for formaldehyde, acetaldehyde, and acetone. For each compound, concentration
differences, and absolute percent differences are plotted against average
sample concentration. The graphs show that no trends are apparent relating
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a
TABLE 6-16. SUMMARY OF FORMALDENYDE ABS PERCENT DIFFERENCES (DIF) AND STANDARD DEVIATIONS (STD) FOR CASE !

L

S1TE MEAN STD MINIMUM VALUE MAXIMUM VALUE

cooe OIF  s0 OIF STD DIF sTD DIF STD DIF STD
ALL 405 405 1.779 0.155 13.180 0.170 0.000 0.000  150.442 1.803
BRLA 30 30 10.170 0.115 12.256 0.143 0.573 0.007 62.651 0.735
c4lL 30 30 13.474 0.157 27.120 0.325 0.000 0.000  150.442 1.803
CANJ 30 30 8.421 0.118 10.934 0.118 0.000 0.000 55.556 0.601
OLIX 29 29 12.633 0.179 8.090 0.127 0.517 0.007 34.758 0.516
FLFL 32 32 9.796 0.137 8.486 0.115 0.282 0.007 34.166 0.396
HITX 38 38 9.067 0.130 8.616 0.127 0.39% 0.007 36.559 0.587
MIFL 3 3 9.874 0.110 8.304 0.093 0.317 0.007 34.361 0.368
PEFL 6 6 19.359 0.212 19.990 0.208 5.505 0.064 57.516 0.622
s240 28 28 8.466 0.136 7.767 0.126 0.000 0.000 35.052 0.601
SAIL 30 30 16.533 0.141 14,942 0.123 0.664 0.007 48.062 0.502
W10C 28 28 7.945 0.210 4.951 0.177 1.105 0.028 19.929 0.792
wiKs 2 2 14.808 0.149 10.085 0.117 0.717 0.007 43.750 0.495
wane » 29 13.878 0.282 14.651 0.278 0.367 0.007 74.409 1.223
waxs 35 35 16.422 0.153 15.800 0.142 0.631 0.007 77.966 0.651

3
In Case 1, mean concentrations are calculated using detectable tube concentrations only..

3
TABLE 6-17. SUMMARY OF ACETALDEWYDE ABS PERCENT DIFFERENCES (DIF) AND STANDARD DEVIATIONS (STD) FOR CASE 1

SITE MEAN STD MINIMUM VALUE MAXIMUM VALUE

CODE OIF STD OlF sT0 DIF sT0 OIF sT0 OIF STD

ALL 386 386 16.469 0.130 13.612 0.121 0.000 0.000 81.481 0.486
BRLA 30 30 13.474 0.112 11.702 0.092 0.000 0.000 43.478 0.389
Call 26 26 11.241 0.109 9.827 0.106 0.000 0.000 33.526 0.410
CANJ 31 3 12.181 0.122 11.524 0.111 0.090 0.000 58.128 0.417
oLTX 29 29 12.960 0.123 8.304 0.090 1.093 0.014 30.252 0.311
FLFL 30 30 16.238 0.130 16.444 0.122 0.000 0.000 81.481 0.544
H1TX 38 38 9.951 0.126 8.650 0.132 0.000 0.000 28.205 0.686
MIFL 29 29 13.557 0.104 15.488 0.115 0.000 0.000 76.872 0.516
PEFL 7 ? 14.851 0.1264 8.398 0.082 6.020 0.057 27.386 0.240
$240 26 26 10.380 0.117 10.917 0.134 0.000 0.000 43.000 0.608
SAIL 26 26 19.221 0.125 16.913 0.107 0.000 0.000 60.000 0.426
wi0C a8 28 14.331 0.175 13.011 0.151 0.000 0.000 50.323 0.580
wiks 26 26 19.392 0.134 16.034 g.111 0.000 0.000 65.625 0.445
Wt 29 29 19.343 0.188 17.961 0.165 0.000 0.000 60.870 0.651
weKs 3 31 17.313 0.130 15.388 0.118 0.922 0.007 62.774 0.426

a
In Case 1, mean concentrations are calculated using detectable tube concentrations only.
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TABLE 6-18., SUMMARY OF ACETONE ABS PERCENT DIFFERENCES (DIF) AND STANOARD DEVIATIONS (STD) FOR CASE 1

SITE MEAN STD MINIMUM VALUE MAXIMUM VALUE
CODE DIF STD olF sTD DIF STD DIF STD OIF STD
ALL 346 346 16.674 0.212 16.725 0.215 0.000 0.000 126.531 1.492
BRLA 3 23 11.205 0.134 6.523 0.109 1.342 0.014 27.879 0.523
calL 29 29 18.320 0.241% 26.338 0.277 0.000 0.000 126.531 1.096
CANJ 26 26 10.676 0.175 13.780 0.212 0.000 0.000 63.573 0.969
oLTX 27 27 22.397 0.255 17.656 0.162 1.067 0.007 75.882 0.530
FLFL 2 21 20.637 0.190 13.551 0.217 2.182 0.014 39.831 0.799
HiTX n 31 19.219 0.216 15.714 0.203 0.000 0.000 55.238 0.919
MIFL 135 15 17.246 0.159 18.266 0.134 1.729 0.021 69.281 0.417
PEFL 6 é 27.638 0.256 31.560 0.236 0.969 0.028 86.000 0.608
SaM0 a7 27 9.256 0.164 5.169 0.109 2.091 0.028 19.512 0.523
SAIL &S 25 19.243 0.237 15.956 0.198 0.000 0.000 57.988 0.728
wioe 27 27 19.008 0.277 15.546 0.304 0.738 0.007 58.575 1.492
wiks 27 a7 12.126 0.169 11.507 0.207 0.651 0.007 40.000 1.047
wane 27 27 20.357 0.291 26.308 0.301 0.364 0.007 92.237 1.2713
uexs 33 35 14.941 0.201 14.189 0.180 0.454 0.014 64,151 0.806

a
In Case 1, mean concentrations are calculated using detectable tube concentrations only.
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concentration differences to average concentration. When absolute percent
differences are used-.as the dependent variables, more variability is seen at
Tower concentrations as expected.

6.7 AUDIT SAMPLES

Table 6-19 displays the results from the audit samples for formaldehyde,
acetaldehyde, and acetone. Figure 6-25 displays bar charts for the percent
differences between the spiked and reported samples for formaldehyde,
acetaldehyde, and acetone. A positive bias is evident for all three compounds
in both Table 6-19 and Figure 6-25. This positive bias was over twice as much
for acetaldehyde as it was for formaldehyde. The bias for acetone was four
times as much for acetone as it was for formaldehyde. However, there were
only five values reported for the acetone audit samples versus 14 for
formaldehyde and 13 for acetaldehyde. .Acetone was included in the audit
samples, but acetone audit results were not always reported.

The biases for all three compounds are relatively small and speak well
for the analytical procedures. This further supports the precision data
presented in Section 6.6. The audit results are well within the program data
quality objectives as stated in the project Quality Assurance Program Plan.B
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Table 5-19. Spiked QA Cartridge Results for 1989 UATMP Aldehyde Monitoring

Formaldehyde Acetsldehyde Acetone

Sample No. Spiked Reported X Diff Spiked Reported X Diff Spiked Reported X Diff
1913 3.67 4,33 18.00 3.41 3.8 12.00 - - -
1937 3.67 3.47 -5.40 3.4 2.92 -14.00 -
1866 0.92 0.87 -5.40 0.85 1.07 26.00 - -
2047 0.92 1.08 17.00 0.8 1.23 45.00 - - -
1846 2.3% 2.06 -12.00 0.88 1.34 52.00 4.20 4.9 17.00
1929 0.88 1.03 17.00 1.41 1.57 11.00 1.08 1.44 37.00
2030 5.29 5.04 -4.70 6.39 2.74 -38.00 3.68 4.3 17.00
2038 1.76 1.3  9.70 0.66 <0.42 - 3.16 3.55 12.00
2042 1.76 1.9 8.50 0.66 0.90 36.00 3.16 4.53 43.00
1852 2.12 2.18 2.80 1.9 1.9% 0.50 - - -
2012 3.67 4.09 11.00 341 3.7 9.70 - - -
1993 3.53 3.683 2.8 2.82 3.01 6.70 - -
2018 2.58 2.57 -0.40 3.96 3.7 -6.10 - - -
2006 0.92 1.18 28.00 0.85 1.18 39.00 - -

Averages 6.207 13.831 25.200
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7.0 CONCLUSIONS

Based on the discussion in the data analysis section, the following
conclusions were reached:

1)

2)

3)

4)

Tmo/111

The mean concentration data for all three compounds are more nearly
lognormally than normally distributed.

Mean concentrations varied from month-to-month for all three
compounds, but the variation of acetone concentrations was somewhat
different than the variation of formaldehyde or acetaldehyde
concentrations. This variation did not appear to be represented by
regular cycles. In addition, the monthly concentrations also
appeared to be site specific, particularly for acetaldehyde.
Concentrations at nearly all sites for all three compounds reached a
maximum level in the month of October. Analysis of variance results
indicated that both site and month played a role in influencing mean
concentrations for all three compounds; however, other unknown
factors appear to have an even greater influence.

Formaldehyde concentrations were fairly highly correlated with
acetaldehyde concentrations at all sites. However, neither
formaldehyde nor acetaldehyde concentrations were well correlated
with acetone concentrations. In fact, the correlation coefficients
of formaldehyde and acetaldehyde concentrations with acetone
concentrations were non-significant at some sites.

Absolute percent differences, absolute standard deviations, and
audit samples biases revealed that the sampling and analytical
methodology employed is repeatable and valid.
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Appendix C - Analytical Data Listing
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TABLE C-1. LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=BRLA
FORMALDENYDE ACETALDEHYDE ACETONE
CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) PURITY

SAMPLE  WEEK 1D

DATE DAY NO. LOT TUBE1 TUBE2 TUBEY TUBE2 TUBE! TUBE2 TUBE1 TUBE2 TUBE1 TUBE2 TUBE1  TUBE2
16JANG? 2 0666 30 1.69 1.57 0.862 0.856 1.07 1.02 0.952 0.906 1.32 1.30 0.872 0.943
310ANG9 3 0678 14 3.59 3.23 0.958 0.956 1.70 1.78 0.977 0.992 0.75 0.90 0.729 0.905
O9FEBS® 5 06910 30 1.11 1.09 0.961 0.956 0.68 0.67 0.909 0.900 0.88 0.92 0.9%46 0.899
21FEB8% 3 0708 30 0.90 0.95 0.918 0.922 0.80 0.7 0.9%8 0.977 1.23 1.37 0.823 0.895
0SMARG9 1 0719 30  -999 0.43 0.902 0.82 -999 -999 0.816 0.809 0.89 0.8 0.817 0.770
17MARE9 6 O733 30 1.43 1.48 0.939 0.933 0.78 0.7 0.979 0.982 -999  0.50 0.645 0.667
31MARS® 6 0755 30  1.21 1.25 0.945 0.867 1.05 1.10 0.971 0.930 1.34  1.62 0.739 0.768
10APRE9 2 0766 32 1.32 1.36 0.99% 0.978 0.76 0.60 0.977 0.973 1.90 1.6 0.921 0.918
22APR89 7 0783 32 1.67 1.75 1.000 0.999 1.33 1.48 0.979 0.990 7.12 7.86 0.971 0.97%
10MAYB9? & 0806 32 1.45 1.26 0.998 0.998 1.01 0.9 0.997 0.987 2.52 2.38 0.813 0.315
16MAYS89 3 08170 32 1.1 1.42 1.000 0.997 1.09 0.92 0.986 0.976 -999  -999 0.667 0.667
O9JUNS® 6 0846 35 1.99 2.12 0.995 0.999 1.29 1.62 0.992 0.993 1.47 1.79 0.804 0.818
21JUNSY & 0865 35 1.7 1.75 0.99% 0.99% 1.1 1.19 0.978 0.998 0.81  0.91 0.667 0.667
03JUL8® 2 0877 35 1.82 1.70 0.998 0.999 1.26 1.52 0.98 0.99% 0.53  0.63 0.667 0.667
150UL89 7 0891 35 1.11 1.13 0.999 0.989 0.69 1.03 0.986 0.918 -999  -999 0.667 0.667
270UL89 S 0907 39 1.66 1.73 0.997 1.000 2.26 2.19 0.998 0.996 0.36 0.49 0.811 0.667
OBAUGSY? 3 09240 39 1.73 1.49 0.985 0.999 1.34 1.12 0.999 0.98 2.22 2.25 0.818 0.816
20AUG89 1 09390 39 1.61 1.45 0.998 0.998 2.12 2.00 0.992 0.999 0.73  0.82 0.800 0.667
O1SEP89 6 0951 39 1.95 2.00 0.999 0.997 0.58 0.79 0.956 0.970 0.37 -999 0.790 0.785
13SEP89 & 0968 39 1.49 1.62 0.998° 0.999 1.48 1.51 0.983 0.996 0.9 0.71 0.667 0.79%
25SEP89 2 0981 39  1.29 1.27 0.995 0.999 1.04 1.48 0.99 0.963 1.8 2.14 0.817 0.817
070CT89 7 1000 25 1.79 1.5 0.999 0.992 1.97 2.06 0.981 0.985 2.10 2.35 0.818 0.489
190CT89 S 1014 42 0.6 0.69 0.991 0.981 0.41 0.41 0.975 0.926 1.63 1.70 0.810 0.933
310789 3 1029 42  1.90 2.16 0.997 0.996 1.66 1.56 0.966 0.977 1.90 1.70 0.668 0.878
1200v89 1 10500 42 2.18 1.1 0.997 0.999 1.7 1.59 0.892 0.978 3.76 3.43 0.815 0.810
24NOVB9 & 1066 42 1.8 1.57 0.99%9 0.998 0.74 0.83 0.959 0.98 1.8  1.57 0.81 0.912
O6DEC8® & 1085 11  2.26 2.13 0.98 0.9%2 1.78 1.0 0.980 0.989 -999 -999 0.710 0.791
1706C89 1 1099 11 1.16 1.20 0.929 0.958 0.9 1.54 0.99% 0.969 -999  0.53 0.935 0.493
3006C89 7 1115 11 0.86 0.8 0.997 0.996 1.21 0.95 0.983 0.995 -999 -999 0.862 0.728
11JAN90 5 1130 46 2.09 1.9 1.000 0.999 1.67 1.87 0.999 0.991 2.56 2.38 0.482 0.932
23JAN90 3 1151 46 1,70 1.30 0.979 0.998 1.16 1.35 0.988 0.987 1.69 1.79 0.925 0.516

"-_999' indicates concentration below analytical detection limit (ADL).
u_ v indicates invalidated data.
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TABLE C-2.

LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=CAIL
FORMALDEHYDE ACETALDEHYDE ACETONE
CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) JRITY

SAMPLE WEEK ID -

DATE DAY NO. LOT TUBEYT TUBE2 TUBE1 TUBE2Z TUBE1 TUBE2 TUBEY TUBE2 TUBE1 TUBEZ TIIBE1  TUBE2
22iAN89 1 0673 15 0.75 0.59 0.931 0.867 0.40 0.38 0.308 0.920 1.32 1.25 0.337 0.886
O6FEBB9 2 0688 30 2.35 2.50 0.941 0.936 1.18 1.18 0.960 0.977 1.19 1.45 0.984 0.986
15FEBB9 4 0698 30 4.83 4.23 0.959 0.957 1.88 1.68 0.972 0.961 2.00 0.45 0.992 0.984
27FEB8Y 2 07140 30 1.33 1.26 0.977 0.969 0.47 0.43 0.800 0.795 0.77 0.54 0.729 0.756
17TMARS? 6 07350 30 0.76 0.83 0.91%4 0.918 -999 <999 0.925 0.924 1.04 1.00 0.838 0.880
3MARSY 5 07‘3 30 2.45 2.30 0.939 0.934 1.14 1.26 0.966 0.950 1.01 1.33 0.922 0.956
2MARS? 4 0752 30 1.61 1.53 0.940 0.933 0.53 0.51 0.798 0.808 1.3 1.42 0.872 0.863
O0LAPRE9 3 0757 30 0.46 0.57 0.898 0.393 -999 <999 0.814 0.814 1.10 1.23  0.819 0.816
16APRE? 1 0782 32 1.20 1.04 0.996 0.998 0.79 0.82 0.989 0.956 1.19 1.13  0.993 0.915
2BAPREB? 6 0794 32 3.30 2.98 0.999 0.999 1.87 1.9 0.988 0.991 2.83 2.40 0.991 0.991
10MAYS? 4 0811 32 1.0 0.% 0.982 0.993 0.37 0.49 0.937 0.946 2.36 2.68 0.932 0.979
22MAY89 2 0827 32 3.13 3.21 0.998 . 0.999 2.03 2.09 0.993 0.992 4.52 4.11  0.974 0.988
O3JUNBY 7 08450 35 1.15 1.09 0.992 0.989 0.54 0.74 0.978 0.992 1.27 1.47 0.780 0.816
16JUNB9 6 0880 35 0.54 0.48 0.998 0.997 0.30 <999 0.987 0.8% 3.01 2.62 0.907 0.917
21JUNg? 4 0502 35 0.42 2.97 0.99 1.000 -999 0.39 0.798 0.982 ~999 -999 0.000 0.000
27TJuNg9 3 0869 35 2.88 2.87 0.993 1.000 1.7 1.86 0.793 0.991 1.86 2.32 0.923 0.888
09JULB? 1 0890 35 158 1.6 0.997 0.996 0.93 0.94 0.995 0.974 0.47 0.86 0.667 0.867
02AUGB? & 0911 39 3.15 3.32 1.000 0.998 1.78 1.98 0.99 0.995 4.47 3.33 0.932 0.932
14AUGB9 2 0935 39 2.55 2.5 0.998 0.999 1.67 1.95  0.991 0.972 2.99 2.87 0.925 0.923
26AUGBY? 7 09500 39 2.58 2.81 0.998 1.000 1.84 2.25 0.978 0.988 2.76 3.06 0.817 0.815
O7SEP89 S5 0964 39 1.97 1.7 0.999 0.998 1.32 1.19 0.99% 1.000 2.20 2.00 0.817 o0.817
21SEP8? 5 0984 39 .68 2.46 0.999 0.999 1.89 1.87 0.968 0.995 3.18 2.72 0.808 0.935
010CcT89 1 0995 39 1.8 1.96 1.000 0.999 2.02 1.46 0.991 0.977 2.86 3.10 0.487 o0.927
130CT89 6 1012 42 6.52 6.52 1.000 1.000 4.81 6.34 0.983 0.998 7.69 6.2 0.982 0.985
250CT89 4 1031 42 1.92 2.03 0.998 0.999 1.13 1.27 0.98 1.000 3.01 2.9 0.816 0.923
30M0VE9 5 10810 42 1.96 1.98 0.983 0.997 1.19 1.18  0.907 0.942 1.92 1.89 0.951 0.907
130EC89 4 1104 42 2.55 2.46 0.99% 0.996 1.83 1.59 0.954 0.999 2.90 2.90 0.989 0.532
2¢4DEC® 1 1120 11 1.09 1.18 0.966 0.998 1.1 0.97 0.916 0.947 0.98 0.69 0.981 0.978
G5JAN90 6 1140 4 1.73 157 0.9 0.97 0.99 1.12 0.978 0.9\ 6.04 6.08 0.566 Q.99
17JAN9C & 1155 46 0.9 1.49 0.995 0.961 0.74 0.99 0.942 0.976 3.06 2.89 0.879 0.883

"-000¢ indicates concentration below analytical detection Limit (ADL).
"% indicates invalidated data.



TABLE C-3. LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA
SITECODE=CANJ
FORMALDEHYDE ACETALDEHYDE ACETONE
CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) PURITY

SAMPLE  WEEK 1ID

DATE DAY NO. LOT TUBE!1 TUBE2 TUBE1 TUBE2 TUBEt TUBEZ TUBE1 TUBE2 TUBE1 TUBE2 TUBE1 TUBE2
22JANB9 1 0672 15 3.98 4.19 0.957 0.951 2.18 2.19 0.982 0.977 1.82 1.64 0.946 0.988
O03FEBBY 6 0685 30 2.36 2.20 0.959 0.955 1.40 1.15 0.977 0.959 0.44 ~999 0.973 0.945
1SFEBB9 & 0696 30 3.65 3.85 0.959 0.952 2.01 2.26 0.979 0.974 1.67 2.03 0.979 0.985
27FEs89 2 0710 30 2.21  2.41 0.941 0.948 0.97 1.05 0.962 0.944 1.39 1.43 0.983 0.983
11MARS9 7 07300 30 2.21 2.12 0.915 0.909 1.60 1.63 0.946 0.957 2.06 2.18 0.971  0.954
3MARE9 5 0742 30 0.45 -999 0.890 0.8% 0.44 0.55 0.811 0.814 1.04 t.01 0.901 0.917
04APRE? 3 0760 30 1.21 1.56 0.926 0.911 0.84 0.79 0.9 0.991 0.92 0.92 0.799 0.796
16APRS9? 1 0777 32 2.37  2.17 0.998 0.996 1.28 1.26 0.99% 0.989 3.22 2.69 0.970 0.983
28APRB9 &6 0793 32 1.77 1.44 0.988 0.998 0.84 0.69 0.992 0.984 3.79 3.26 0.98 0.993
10MAYE9 & 0808 32 0.92 0.52 0.961 0.993 0.46 0.42 0.989 0.986 2.92 2.85 0.905 0.905
22MAY89 2 0822 32 2.49 2.52 0.997 0.995 2.28 2.02  0.997 0.99 4.07 4.15 0.98 0.985
O3JUNS® 7 0843 - 32 1.38  1.47 0.999 0.99 0.93 0.86 0.999 0.9 4.36 4.33 0.976 0.977
15JuNgY 5 0852 35 1.58 1.73 0.999 0.997 0.96 0.92 0.992 0.995 1.32 1.28 0.773 0.818
27JuN89 3 08740 35 1.76  1.76 1.000 0.999 1.44 1.66 0.993 0.993 -999 0.98 0.000 0.667
o9JuL8? 1 osss 35 . 1.98 . 0.998 . 1.43 . 0.994 . 1.72 . 0.809
21JuLs9 6 0900 35 1.3 1.13 0.999 0.999 1.00 1.06  0.99¢ 1.000 0.561 0.78 0.667 0.667
02AUG89 & 0916 39 154 1.69 1.000 0,997 2.10 2.68 0.995 0.99 2.65 2.75 0.814 0.815
14AUGBY 2 0926 39 2.28 2.38 0.997 0.99 1.86 1.68 0.985 0.996 2.39 1.93 0.816 0.816
26AUG89 7 0948 39 1.82 1.81 0.999 0.998 1.30 1.30 0.971 0.986 3.n 3.65 0.88 0.930
O7SEP89 5 09590 39 2.01  2.11 0.998 0.998 1.78 1.52 0.981 0.998 4.99 4.51 0.966 0.928
19SEP89 3 097 39' 1.73  1.72 1.000 0.996 1.07 0.87 0.998 0.940 1.4 1.45 0.915 0.814
010C7® 1 0989 39 1.11 0.90 0.990 0.977 0.75 0.73 0.964 0.901 2.25 2.31 0.879 0.925
130CT89 6 1005 42 5.0 5.89 0.995 0.998 4.18 4.66 0.985 0.998 6.53 6.55 0.532 0.951
250CT89 4 1028 42 7.08 6.93 1.000 0.999 4.63 4.54 0.99% 0.997 8.35 8.50 0.980 0.624
o6NOVE9 2 1042 42 2.80 2.78 0.998 0.999 1.76 1.86 0.982 0.975 2.7 2.46 0.891 0.905
1880V89 7 1056 42 1.98 1.93 0.995 0.998 1.12 0.94 0.965 0.985 0.72 -999  0.961 0.962
3onOVEB® S5 1076 42 1.84 1.92 0.999 0.993 0.89 1.00 0.934 0.983 2.43 1.84 0.678 0.963
120EC89? 3 1096 1 4.68 4.93 0.998 0.998 3.19 3.01 0.945 0.990 2.84 1.47 0.482 0.957
24DEC3® 1 11080 11 2.68 2.57 0.993 0.955 1.45 1.06 0.924 0.993 2.57 2.05 0.982 0.967
05JAN90 6 1128 1 2.89 2.63 0.991 0.985 2.07 1.79 0.950 0.957 -999 <999 0.507 0.964
17JAN90 & 1144 46 5.1 5.01 0.990 0.996 2.57 2.6 0.957 0.924 5.66 5.80 0.985 0.97%
29JAN90 2 1153 46 0.96 0.96 0.989 0.888 1.31 0.72 0.948 0.813 -999 <999 0.920 0.847

"-999% jndicates concentration below analytical detection limit (ADL).
u.“ indicates invalidated data.
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TABLE C-4. LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=DLTX
FORMALDEHYDE ACETALDENYDE ACETONE
CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) PURITY

SAMPLE WEEK 1D

DATE DAY NO. LOT TUBE1 TUBE2 TUBE1 TUBE2 TUBE1 TUBE2 TUBE1 TUBE2 TUBE1 TUBE2 TUBE1 TUBE2
16JANBY 2 0664 30 3.34 3.10 0.87 0.9 1.81 1.83 0.960 0.967 1.28 2.03 0.896 0.970
28JANB9 7 0677 14 1.26 1.28 0.928 0.954 0.87 0.91 0.98 0.992 2.01 2.1 0.925 0.930
O9FEBBY 5 0693 30 2.7 3.08 0.951 0.949 1.7 2.04 0.982 0.981 1.34 1.67 0.978 0.989
21FEBSY 3 0707 30 1.38 1.76 0.942 0.950 0.77 0.94 0.979 0.981 1.79 2.32  0.941 0.969
O5MARS? 1 0723 30 0.56 0.69 0.860 0.883 0.41 0.43 0.928 0.905 1.12 1.23 0.913 0.891
17MARS9 6 0738 30 1.61 1.66 0.921 0.930 1.00 1.03 0.977 0.949 0.53 0.76 0.714 0.739
2MARB? 4 0754 30 2.66 2.12 0.938 0.949 1.7 2.01  0.965 0.956 -999 1.14 0.631 0.871
10APRE9 2 0770 32 131 1.61 0.996 0.996 0.99 0.80 0.970 0.996 2.66 2.53 0.979 0.98
22APRBY 7 0789 32 1.31 1.15  0.998 0.997 0.85 0.77 0.985 0.992 3.70 .35 0.911  0.929
O4MAYS® 5 0802 32 1.48 1.54 0.999 1.000 1.06 1.09 0.994 0.984 1.78 2.40 0.927 0.916
16089 3 0818 32 2.06 1.45 0.998 0.9%99 1.36 1.05 0.997 0.998 1.84 1.39 0.817 0.818
28MAYS9 1 0834 32 1.9% 1.93 0.997 0.990 1.45 1.31 0.988 0.982 1.12 1.75 0.806 0.917
o9JUNE9 6 08500 35 2.38 2.07 0.998 0.999 1.84 1.82 0.989 0.987 1.47 1.89 0.893 0.9
21JUNB9 & 08640 35 2.07 1.83 0.999 0.999 1.27 1.18 1.000 0.998 0.78 1.2 0.779 0.793
150UL89 7 0893 35 1.77 135 0.996 0.996 1.87 1.47 0.988 0.987 0.82 0.6 0.667 0.818
27JuLg9 5 0908 39 1.55 1.66 0.999 0.99 1.51 1.33 0.990 0.991 1.63 1.51 0.815 0.816
08AUGSY 3 0922 39 1.98 2.23 0.999 0.998 1.19 1.31 0.983 0.992 3.42 4.07 0.926 0.924
20AUGB9 1 0940 39 2.3 1.9 0.999 0.996 1.01 1.06 0.971 0.982 0.95 0.96 0.808 0.828
O1SEP89 6 0954 39 2.55 2.27 0.998 0.998 1.01 1.37 0.990 0.996 1.29 1.03 0.818 0.818
13SEP89 & 09660 .'.'29 2.52 2.36 0.997 1.000 . 0.92 0.997 0.999 1.19 1.12  0.477 0.808
25SEP89 2 0980 39 2.57 2.18 1.000 1.000 1.51 1.26 0.993 0.965 4.00 3.73 0.973  0.609
o70CT8Y 7 1001 42 999 999 0.996 0.995 -999 <999 0.990 0.977 -999 -999 0.498 0.488
190CT89 5 1020 42 <999 999 0.998 0.999 -999 -999 0.982 0.989 -999 <999 0.922 0.957
310CT89 3 1034 42 5.16 4.4 0.999 0.999 2.85 2.41 0.996 0.990 3.84 3.38 0.535 0.959
12%0Vv89 1 1052 42 1.84 2.10 0.998 1.000 1.69 1.33 0.982 0.983 1.37 2.07 0.793 0.497
2LN0VE9 6 1068 42 1.57 1.42 0.997 0.992 0.90 0.72 0.985 0.890 1.59 1.63 0.640 0.903
OSDECB9 & 1086 1" 1.26 1.25 0.999 0.99 1.16 1.1 0.911  0.921 -999 <999 0.478 0.908
18DECB9? 2 1106 1 3.09 2.67 0.992 0.998 1.89 1.76 0.967 0.956 1.25 1.77  0.919  0.489
300EC89 7 11180 11 1.15 1.20 0.99% 0.993 1.15 1.06 0.995 0.965 1.00 0.45 0.975 0.892
11JAN90 5 11350 46 1.79 1.61 0.992 0.998 1.50 1.29 0.996 0.964 3.32 3.25 0.911  0.967
BJANP0 3 11490 46 2.70 2.82 1.000 0.999 1.55 1.8 0975 0.950 4.06 3.66 0.893 0.986

“-999% indicates concentration below snalytical detection Limit (ADL).
". % indicates invalidated data.
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TABLE C-5. LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=FLFL
FORMALDEHYDE ACETALDEHYDE ACETONE
CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) PURITY

SAMPLE WEEK 1D K

DATE DAY NO. LOT TUBE! TUBE2 TUBE1 TUBE2 TUBE! TUBE2 TUBE1 TUBE2 TUBE! TUBE2 TUBE1 TUBE2
16JAN8Y 2 0667 30 3.40 3,54 0.9 0.947 2.07 -999  0.977 0.977 -999 0.16 0.859 0.686
28BJANBY 7 0676 14 2.25 2.31 0.959 0.941 1.30 1.42 0.992 0.990 0.73 0.75 0.837 0.862
O9FEBBY S5 0690 30 2.41 2,25 0.950 0.943 1.25 1.13  0.950 0.955 0.44 0.62 0.713 0.737
21FER8Y 3 0704 30 2.03 1.79 0.971 0.950 1.04 0.86 0.970 0.988 -999 <999 0.59¢ 0.642
OSMARSY 1 0721 30 1.19 1.42 0.933 0.958 0.63 0.85 0.982 0.99% -999 -999 0.625 0.645
17MARSD? 6 0732 30 1.03 1.05 0.872 0.916 0.66 0.78 0.977 0.973 -999 0.56 0.626 0.655
2MARED 4 07500 30 1.03 1.06 0.918 0.935 0.55 0.60 0.976 0.978 0.37 -999 0.620 0.418
10APREB9? 2 0767 32 2.06 2.07 0.998 0.997 1.75 1.7 0.996 0.995 1.30 1.63 0.818 0.817
29APRB9 7 0790 32 3.54 3.55 1.000 0.998 3.30 3.57 1.000 0.999 1.36 1.39 0.816 0.787
04MAYS9 S 0801 32 0.72 0.62 0.996 0.996 0.48 0.43 0.993 0.961 2.12 2.91 0.791 0.787
16MAYS9 3 0815 32 2.11 249 0.999 0.997 2.09 1.76  0.995 0.982 1.50 1.67 0.787 0.767
28MAYS9 1 08310 32 0.88 1.15 0.999 0.991 0.76 0.87 0.993 0.987 0.88 0.63 0.8317 0.667
O9JUNB9 6 0847 35 1.28 1.27 0.99% 0.996 0.62 0.66 0.995 0.976 0.60° 0.8 0.667 0.814
21JuN89 4 0862 35 1.49 1.51 0.998 0.996 0.87 0.88 0.996 0.999 0.46 0.65 0.667 0.819
o3JuLB® 2 08790 35 2.39 2.79 0.999 1.000 1.49 1.63 0.99% 0.998 0.56 0.62 0.667 - 0.667
15JuL89 7 0892 35 2.30 2.57 0.998 1.000 1.67 1.68 0.988 0.989 -999 0.38 0.667 0.667
2TJUL89 5 0905 39 1.95 1.72 0.99 0.991 1.17 1.32 0.98 0.987 0.68 0.73 0.802 0.667
08AUGE? 3 0920 39 3.60 4.14 1.000 0.998 1.56 1.87 0.972 0.996 1.30 1.09 0.791 0.813
20AUGB9? 1 0934 39 1.20 0.85 0.995 0.987 1.14 0.48 0.943 0.968 0.47 -999  0.667 0.667
O1SEP89 6 0952 39 1.89 1.87 0.995 0,997 0.90 0.62 0.981 0.962 0.75 0.84 0.667 0.667
13SEP89 & 0963 39 0.99 1.05 0.99 0.995 0.75 0.64 0.985 0.988 0.47 0.45 0.795 0.749
25SEP89 2 (978%0 39 2.0 2.92 0.999 0.998 1.53 1.67 0.968 0.985 0.69 0.66 0.817 0.667
070CT&® 7 0996 42 1.6 1.32 0.998 0.993 0.77 0.92 0.995 0.992 1.01 0.71 0.667 0.667
190CT8 5 1013 42 2.7 3.27 0.999 0.99%9 1.11 1.30 0.988 0.989 1.18 1.06 0.803 0.790
310CT8 3 1030 42 3.92 3.87 0.999 1.000 1.98 1.87 0.905 0.993 1.89 2.833 0.93% 0.812
1280Vv89 1 1045 42 1.1 1.06 0.979 0.996 0.59 <999 0.992 0.883 -999 0.51 0.794 0.820
26NOVE9 6 1063 42 1.22 0.96 0.987 0.978 0.55 0.85 0.98 0.821 0.73 0.49 0.818 0.803
O6DECS9 4 1083 1 4.36 4.70 0.997 1.000 2.24 2.10 0.992 0.9%4 -999 0.46 0.889 0.949
18DEC89 2 1098 1 4.06 3.5 0.995 0.990 1.59 1.84 0.976 0.915 -999 -999 0.902 0.809
30DECH? 7 1112 n" 2.67 2.63 0.999 0.9 1.53 2.30 0.932 0.969 -999 <999 0.926 0.914
1JAN90 5 1133 46 5.02 5.34 0.997 0.990 2.59 2.69 0.991 0.996 3.08 4.21  0.902 0.990
3JAN90 3 1147 46 1.77 1.81 0.999 0.891 0.80 0.75 0.923 0.993 . 1.30 1.50 0.920 0.887

"-999% indicates concentration below analytical detection Limit (ADL).
#. % indicates invalidated data.
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TABLE C-6.

LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=H1TX
FORMALDENYDE ACETALDEHYDE ACETONE
CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) PURITY
SAMPLE WEEK 1D
DATE DAY NO. LOT TUBE1 TUBE2 TUBE? TUBE2 TUBE1 TUBE2 TUBE1 TUBE2 TUBE1 TUBE2 T =1  TUBE2
16JANBY 2 0665 30 2.53 2.54 0.911 0.908 1.56 1.59 0.970 0.970 1.49 1‘.91 0.912 0.963
28JANBY 7 0675 16 1.77  1.82 0.949 0.955 1.68 1.54 0.989 0.990 0.58 0.86 0.759 0.811
O9FEBSY? S 0689 30 3.14 3.10 0.9%6 0.949 1.70 1.66 0.955 0.952 0.85 1.27  0.939 0.967
22FEBB9 & 0705 30 0.91 1.27 0.9%1 0.910 0.50 0.50 0.806 0.792 1.1 1.26 0.952 0.928
OSMAR®® 1 0720 30 0.55 0.383 0.920 0.839 0.37 0.38 0.776 0.8 0.90 1.00 0.881 0.847
1THARE? 6 0734 30 1.58 1.64 0.945 0.953 1.7 1.80 0.988 0.989 -999 -999 0.672 0.633
29MARBY 4 0753 30 2.12 1.74 0.945 0.938 1.62 1.233 0.961 0.982 0.88 0.92 0.690 0.732
10APRE9 2 07650 32 1.41 1.2 0.99.9 0.990 0.89 0.67 0.976 0.993 1.93 1.46 0.981 0.976
22APR89 7 0784 32 1.60 1.53 0.994 0.989 _2.77 2.2 0.992 0.996 46.01 4.27 0.897 0.930
04MAYS9 5 0800 3 1.45 1.49 0.998 0.996 1.51 1.65 0.996 0.993 0.71 0.93 0.667 0.813
16MAY89 3 0819 32 1.57 1.8 0.998 1.000 1.48 1.57 0.982 0.983 0.67 0.44 0.806 0.667
28MAY89 1 08330 32 2.10 2.29 0.998 0.997 2.69 2.68 0.991 0.996 1.48 1.80 0.805 0.906
O9JUNB? & 0848 35 1.81 1.79 0.999 0.995 1.77 1.43 0.992 0.990 1.55 1.39 0.816 0.803
21JUNSBY & 0861 35 1.60 1.58 0.996 0.996 1.22 1.31  0.997 - 0.998 -999 0.54 0.667 0.667
03JuL89 2 0881 35 2.91 3.06 0.999 0.999 2.49 2.27 0.988 0.986 0.95 0.72 0.774 0.667
150UL89 7 08930 35 1.50 1.54 0.998 0.987 1.28 1.46 0.979 0.984 -999 - 0.40 0.667 0.737
27JUL89 5 0906 39 6.22 5.39 0.998 0.999 4.59 3.62 0.998 0.993 1.30 2.05 0.800 0.783
08AUGE? 3 0919 39 3.33 3.40 1.000 0.999 1.11 1.4 0.996¢ 0.998 2.14 2.40 0.815 0.818
20AUGB? 1 0937 39 1.72 2.04 0.998 0.999 1.7 1.98 0.977 0.999 0.96 0.96 0.667 0.816
27SEPB9 & 0982 39 3.61 3.78 0.999 1.000 1.58 1.40 0.995 0.998 3.84 4.03 0.482 0.922
010CT89 1 0991 39 1.66 1.69 1.000 0.999 1.26 1.27 0.981 0.960 3.06 4.36 0.816 0.807
070CT89 7 0997 39 2.59 2.41 0.992 1.000 1.62 2.14 0.986 0.957 1.64 1.68 0.816 0.813
130CT89 6 1007 39 3.0 3.43 0.816 0.999 2.95 3.15 0.815 0.993 2.42 2.51 0.667 0.817
190CT89 5 10190 42 2.40 2,37 0.997 (0.999 1.27 1.23 0.978 0.990 2.23 2.54 0.818 0.476
190CT89 S 1027 42 1.47 1.57 0.999 0.996 1.58 1.83 0.489 0.984 1.43 2.36 0.818 0.813
310CT89 3 1033 42 3.18 3.13 0.996 0.999 1.43 1.39 0.927 0.975 1.43 1.17 0.908 0.917
osNOVE® 2 1039 42 1.43 1.63 0.9 0.995 1.13 1.30 0.984 0.982 -999 -999 0.667 0.861
) 1280Vv89 1 1053 42 1.06 0.93 0.997 0.982 1.45 1.5 0.996 0.992 2.19 2.39 0.810 0.816
18NOVE9® 7 1058 42 3.96 3.39 1.000 1.000 2.19 2.11  0.996 0.577 2.28 2.16 0.921  0.469
24NOVB? 6 1066 42 4.08 3.88 0.999 0.999 2.88 2.90 0.995 0.985 3.75 4.C 0.666 0.506
J0NOVE9 S5 1074 42 2.22 2.79 0.980 0.989 1.19 1.14 0.968 0.930 1.01 0.9. 0.872 0.914
O04DECB? 4 1082 42 1.95 2.13 0.999 0.996 1.73 2.06 0.962 0.962 2.46 2.65 *.959  0.821
120EC89 3 109 1 2(.45 2.44 0.995 0.999 1.34 1.57 0996 0.952 -999 0.59 76  0.475
18DEC89 2 1100 1 1198 1.74 0.983 0.999 1.24 1.57 0.944 0.953 0.67 0.38 344 0,475
03JAND0 & 1119 1 2.05 1.90 0.998 0.984 1.49 1.38 0.956 ..%ve -999 -999 ;88  0.837
11JAN90 5 1132 1" 2.69 2.37 0.997 0.998 1.71 1.68 0.986 0.982 -999 -999 $.918 0.828
17JAN90 & 1137 46 1.38 1,53 0.989 0.991 2.40 2.80 0.904 0.931 0.76 0.74 0.826 0.774
23JAN90 3 1152 46 4.90 5.24 0,998 1.000 7.42 7.71 0.993 0.974 2.67 3.47 0.544 0.518

u-999% jndicates concentration below sanalytical detection Limit (ADL).
u % indicates invalidated data.
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TABLE C-7.

LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=MIFL
FORMALDEHYDE ACETALDEHYDE ACETONE
CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) PURITY

SAMPLE  WEEK 1D

DATE DAY NO. LOT TUBE1 TUBE2Z TUBE1 TUBE2 TUBE1 TUBE2 TUBE! TUBE2 TUBE1 TUBE2 TUBE1  TUBEZ2
16JANB? 2 0663 30 3.16 3.15 0.946 0.962 1.52  1.30 0.974 0.989 -999 -999 0.632 0.583
28JANB9 7 0679 14 3.23 3.04 0.965 0.969 2.18 1.72 - 0.982 0.994 1.47 1.15 0.8717  0.875
O9FEB89 5 06940 30 2.48 2.46 0,954 0.961 1.69 1.65 0.981 0.981 0.51 0.35 0.724 0.487
21FEB89 3 0706 30 1.05 1.16  0.941 0.947 0.65 0.59 0.99 0.994 -999 <999  0.724  0.651
O5MARB? 1 0722 30 1.29 1.51 0.958 0.967 0.62 0.55 0.992 0.993 =999 -999 0.626 0.654
18MARS? 7 0749 30 o0.78 0.89 0.854 0.941 0.53 0.5 0.909 0.984 -999 -999 0.606 0.000
29MARB? 4 0756 30 1.32 1.13  0.952 0.952 0.68 0.66 0.989 0.987 0.33 0.36 0.617 0.826
10APRE9? 2 07764 32 1.83 1.56 0.998 0.993 1.5 1.25 0.998 0.972 1.16 1.05 0.784 0.81%
22APRE9 T 07880 32 0.75 0.67 0.99% 0.999 0.76 0.83 0.963 0.993 1.98 1.93 0.795 0.792
04MAYS® S5 0805 32 0.62 0.53 0.996 0.9%9 0.62 0.36 0.926 0.986 2.64 2.33 0.789 0.796
16MAYS? 3 0820 32 2.77 3.16 0.998 0.999 2.52 2.57 0.990 0.997 1.26 0.78 0.667 0.667
28MAYS9 1 0835 32 0.96 0.93 0.996 0.997 0.72 0.92 0.995 0.956 1.07 1.01 0.716 0.798
o9JuUNE? 6 0851 35 1.52 1.39 0.998 0.99 0.88 0.93 0.996 0.99 -999 -999  0.667 0.809
21JUN89 4 0880 33 1.7 1.69 0.999 0.996 0.79 0.93 0.893 0.986 0.55 0.60 0.667 0.467
03JuLsyY 2 0876 35 2.13 2.4  1.000 0.9%9 1.12 1.08 0.968 0.982 -999 ~999  0.667 0.667
15JuLe9? 7 0896 35 1.61 1.70 0.997 0.998 1.39 1.26 0.926 0.991 0.37 -999 0.667 0.667
27uL89 5 09100 39 2.04 1.8 0.997 1.000 1.36 1.15  0.996 0.974 =999 0.53 0.816 0.818
08ALUGB? 3 0925 39 2.19 2.17 0.995 0.999 1.80 1.79 0.988 0.990 0.66 -999  0.667 0.667
20AUGB9 1 0938 39 1.40 1.07 0.996 0.999 -999 0.50 0.89 0.741 -999 -999 0.806 0.000
01SEP8Y 6 0953 » 1.7 1.96 0.999 0.998 1.05 1.19 0.975 0.987 -999 -999 0.667 0.515
13SEP89 4 0969 39 1.06 0.87 0.998 0.998 0.66 0.60 0.980 0.978 1.50 1.26 0.810 0.817
25SEP89 2 0983 39 1.33 0.94 0.993 0.998 1.34 0.6 0.962 0.977 0.56 0.53 0.735 0.467
Q70CT89 7 1010 42 1.05 1.04 0.99% 0.9a83 0.56 0.47 0.971 0.9, ¢6.71 -999  0.667 0.667
190€cT89 5 10160 42 2.00 1.87 1.000 0.996 1.20 1.32 0.993 0.996 1.13 1.06  0.667 0.667
310cT89 3 10360 42 2.89 2.82 0.999 0.99 1.95 1.92 0.974 0.987 1.79 1.57  0.817 0.495 °
12N0v8% 1 1051 62 0.68 -999 0.996 0.942 -999 0.53 0.939 0.901 1.03 0.50 0.477 0.817
4LNOVE9 6 1069 42 0.8 0.85 0.995 0.995 0.70 0.43 0.995 0.959 1.36 1.12 0.816 0.815
O6DECE? 4 1088 11 3.28 3.42 0.995 1.000 1.35 1.8 0.978 0.580 -999 -999  0.926 0.883
18DEC8? 2 1105 11 2.73 2.21 0.993 1.000 1.39 1.37 0.978 0.963 -999 -999 0.926  0.763
300EC89 7 1114 11 1.64 1.93 0.996 0.983 1.06 1.02 0.941 0.994 ~999 -999 0.805 0.924
113AN90 5 1136 46 3.26 3.55 0.998 0.998 2.9 2.54 0.914 0.954 5.42 4.83 0.560 0.993
23,AN90 3 1150 4 1.67 1.66 0.969 0.890 1.76  1.49 0.892 0.981 1.75 1.72 0.835 0.929

“-909% indicates concentration below analytical detection Limit (ADL).
" % indicates invalidated data.



TABLE C-8.

LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=PEFL
FORMALDEHYDE ACETALDEHYDE ACETONE
CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) PURITY

SAMPLE WEEK ID

DATE DAY NO. LOT TUBE1 TUBE2 TUBE?! TUBEZ TUBE! TUBE2 TUBE1 TUBE2 TUBE1 TUBE2 TUBE1  TUBE2
22APR89 7 0786 32 1.40 1.19 0.980 0.993 1.10 1.00 0.985 0.973 4.1 4.15 0.932 0.930
11DEC8Y 2 1087 11 1.97 1.09 0.976 0.962 0.97 0.89 0.991 0.926 -999 -999 0.919 o0.888
18DEC89? 2 1101 11 1.16 1.47 0.942 0.99% 0.81 1.01 0.898 0.970 1.43 0.57 0.888 0.433
04JANSCG 5 1122 70 1.59 1.68 0.948 0.956 1.45 1.54 0.936 0.928 1.64 1.50 0.894 0.817
11JANSO 5 1131 1" 2.56 2.7 0.997 0.996 1.44 1.78 0.993 0.926 1.48 2.10  0.963  0.451%
170AN90 & 11420 46 1.35 -999 0.976 0.954 1.37 1.04 0.933 0.920 1.17 1.10  0.909 0.929
29JAN90 2 1154 46 2.00 1.838 0.989 0.975 0.92 1.01  0.971 0.983 1.29 1.73 0.931 0.8s8

u-990% indicates concentration below analytical detection limit (ADL).
W ¥ indicates invalidated dsta.
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TABLE C-9.

LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=S2MO
FORMALDEHYDE ACETALDEHYDE ACETONE
CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) PURITY

SAMPLE WEEK ID

DATE DAY NO. LOT TUBE1 TUBE2 TUBE1 TUBE2 TUBEY TUBE2 TUBE1 TUBE2 TUBEY TUBEZ TUBE1  TUBE2
22JANB9 1 0669 15 1.8 1.71 0.883 0.854 0.9 0.93 0.916 0.908 1.90 1.82 0.932 0.972
03FE889 6 0681 30 1.9 2.07 0.956 0.948 1.09 1.10 0.975 0.980 1.87 1.91 0.985 0.970
1SFEBS? 4 0697 30 2.99 2.99 0.949 0.948 1.57 1.67 0.976 0.979 1.99 1.74 0.968 0.982
27FEB89 2 07160 30 2.33 2.19 0.941 0.929 0.81 0.83 0.899 0.90% 1.30 1.25 0.98 0.962
11MARS9 7 0739 30 0.67 0.00 0.799 0.000 -999 0.00 0.000 0.000 -999 0.00 0.000 0.000
25MARB9 7 0744 30 1.8 -999 0.917 0.000 1.08 -999 0.918 0.000 1.92 -999 0.854 0.928
O4LAPREY 3 0763 30 1.96 -999 0.923 0.000 0.88 -999 0.805 0.000 2.12 -999 0.950 0.955
16APRE? 1 0775 32 1.18 1.04 0.989 0.992 0.80 0.86 0.99% 0.976 3.77 3.91 0.990 0.992
28APRBY? 6 0791 32 2.50 2.5 0.997 0.993 1.82 1.79 0.988 0.997 3.93 3.61  0.973 0.981
10MAY89 4 0809 32 1.98 1.60 0.996 0.996 1.05 1.05 0.963 0.997 2.91 3.26 0.983 0.961
2MAY89 2 0821 32 1.58 1.61 0.999 0.99 1.12 1.29 0.988 0.960 2.41 2.16 0.925 0.91%
03.{0“89 7 0841 35 1.3 1.36 0.998 0.991 1.18 1.18 0.980 0.990 1.95 2.01  0.907 0.932
15JuNg9 5 0855 35 1.32 1.22 0.998 0.968 0.63 -999  0.996 0.977 2.42 2.09 0.782 0.813
27JUN89 3 0868 35 2.12 1.89 0.991 0.997 1.26 1.16 0.980 0.996 1.39 1.59 0.667 0.791
o9JuL89 1 o8s2 35 3.9 3.97 0.997 1.000 1.39 1.57 0.988 0.987 1.1 1.35 0.804 0.815
21JUL8Y & 0898 35 2.60 2.93  0.997 0.993 2.15 1.82 0.947 0.996 1.33 1.39 0.817 0.807
0AUGB? 4 0914 39 2. 2.4 0.999 0.990 2.18 2.30 0.981 0.970 2.90 2.84 0.916 0.905
14AUGB9 2 09320 39 3.92 3.82 0.999 0.999 1.80 1.77 0.982 0.983 4.80 4.5 0.488 0.513
26AUGB9 7 0943 39 2.09 2.00 0.999 1.000 1.94 1.78 0.995 0.959 -999 0.58 0.795 0.817
O7SEP89 5 0957 39 3.3 3.33 1.000 0.999 2.43 1.57 0.988 0.926 1.36 1.21 0.817 0.789
19SEP8Y 3 0976 39 1.7 1.63 0.999 0.978 1.06 1.32 0.996 0.961 4.15 4.02 0.813 0.935
010cT89 1 0988 39 3.02 2.8+ 0.998 0.998 1.35 1.33 0.996 0.985 2.89 3.33  0.475 0.903
130CcT89 6 1003 42 5.1 4.88 0.998 0.992 3.38 3.31 0.968 0.986 8.67 8.86 0.955 0.963
250CT89 4 1022 6 2.00 2.85 0.997 0.997 1.55 1.67 0.980 0.996 6.44 7.18  0.691 0.967
OBNOVEB? & 1044D 42 2.65 2.23 1.000 0.996 0.72 . -999 0.973 0.952 1.88 2.16  0.484 0.975
18N0V89 7 1057 42 1.82 1.36 0.990 0.998 0.89 0.80 0.952 0.941 1.37 1.14  0.928 0.475
30N0VE9 5 10735 42  5.42 5.31  1.000 0.999 2.62 2.40 0.986 0.951 4.03 3.68 0.98 0.903
120EC89 3 1095 39 2.8 2.39 0.99 0.952 0.85 0.98 0.931 0.974 2.19 1.98 0.549 0.963
2(DEC89 1 1102 11 1.9 2.21 0.925 0.997 1.16 1.35 0.995 0.937 1.02 1.19 0.918 0.954
05JAN90 6 1121 46 4.67 4.41 0.984 0.996 3.51 2.99 0.890 0.957 4.26 3.77 0.927 0.985
17JAN90 4 1139 4 2.3 2.09 0.99 0.980 1.96 2.27 0.981 0.951 2.38 2.60 1 0.930 0.935

"-999% indicates concentration below analytical detection Limit (ADL).
u.% indicates invalidated data.
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TABLE C-10. LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=SAIL

FORMALDENYDE ACETALDEHYDE ACETONE

CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) PURITY

SAMPLE  WEEK 1D -
DATE DAY NO. LOT TUBE! TUBE2 TUBE! TUBE2 TUBE1 TUBE2 TUBE! TUBE2 TUBE! TUBE2 TUBE!1  TUBE2

22JANB9 1 0668 15 0.61 0.40 0.825 0.803 0.40 0.40 0.812 0.807 0.66 0.53 0.850 0.960
02FEB89 S 0680 30 0.59 0.8 0.910 0.973 0.53 0.60 0.988 0.992 0.63 0.58 0.900 0.811
16FEBS9? S5 0703 30 0.70 1.04 0.943 0.967 -999 0.37 0.806 0.814 0.74 0.72 0.942 0.861
27FEBY®Y 2 0718 30 0.9 0.93 0.908 0.892 0.47 0.43 0.307 0.809 0.77 0.77 0.955 0.897
1MARB? 7 Q7260 30 2.95 2.75 0.936 0.928 1.20 1.80 0.964 0.972 -999 1.94 0.000 0.869
21MARS9 3 0745 30 1.6 1.8 0.927 0.954 0.96 0.96 0.903 0.972 1.20 2.18 0.893 0.928
OGAPRBY 3 0762 30 0.78 0.68 0.950 0.878 0.54 0.57 0.801 0.802 1.69 2.25 0.868 0.877
28APRBY? 6 0799 32 1.06 0.8 0.995 0.9% 0.45 0.42 0.944 0.854 2.45 2.79 0.980 0.998
10MAYB9? & 0807 32 1.40 1.49 0.996 0.997 0.94 1.13  0.991  0.989 2.84 2.68 0.988 0.955
22MAYBY? 2 0829 32 0.7 0.9 0.996 0.978 0.62 0.86 0.99% 0.942 1.26 1.48 0.817 0.813
03JUNBY? 7 0842 35 1.08 0.98 0.998 0.950 0.82 0.79 0.982 0.975 0.95 1.37 0.915 0.816
15JUN89 S5 0856 33 1.16 1.29 0.992 1.000 0.55 0.48 0.991 0.998 1.61 1.60 0.934 0.9
27JUNB9 3 0866 35 1.03 1.35 1.000 1.000 -999 -999 0.929 0.930 -999 999 0.000 0.667
o9JULEY? 1 0889 B 2.8 3.3 0.998 1.000 0.42 0.78 0.99% 0.992 -999 -999  0.667 0.667
21JUL8Y & 0904 39 0.9 1.0 1.000 0.978 0.60 -999 0.997 0.976 0.70 1.00 0.818 0.815
02AUGB? & 0918 39 1.25 1.50 1.000 0.995 1.08 1.37 0.993 0.981 0.94 0.68 0.817 0.467
16AUGBY 4 0930 3 1.8 1.73 0.989 0.973 0.99 0.87 0.989 0.868 2.15 2.55 0.817 0.816
26AUGB9 7 09450 39 1.66 1.73 0.999 0.995 1.27 1.04 0.989 0.995 -999 <999 0.667 0.867
O7SEP89 5 0955 39 152 1.9 1.000 0.998 0.60 0.74 0.976 0.943 0.50 0.53 0.667 0.667
19sEP89 3 0972 39 1.31 1.3 0.997 0.999 0.33 0.98 0.967 0.981 2.45 3.16 0.817 0.812
030CT8? 3 0998 39 2.08 1.81 0.997 0.993 1.23 1.05 0.982 0.955 2.16 2.55 0.990 0.920
130cT89 6 1006 42 2.06 1.88 0.999 0.998 2.34 1.93 0.986 0.991 6.64 7.20 0.981 0.989
250CT89 4 1026 42 0.76 0.47 0.937 0.946 0.48 <999 0.906 0.736 3.59 3.89 0.885 0.813
O7NOVE9 3 1047 2 1.50 1.5 0.998 0.99% 1.28 1.02 0.946 0.907 1.54 1.22  0.477 0.919
18NOVE? 7 10600 42 0.78 0.80 0.995 0.993 0.44 0.78 0.782 0.980 1.59 1.08 0.489 0.478
Jonove® 5 1072 42 3.55 3.60 0.975 0.997 2.47 2.56 0.99% 0.954 3.8 3.54 0.585 0.925
120EC89 3 1093 3 1.2 1.27 0.949 0.996 1.51 1.51 0.982 0.989 2.00 2.02 0.958

26DEC8Y 1 1113 11 0.83 1.27 0.976 0.965 0.62 0.830 0.841 0.951 -999 0.71  0.490 0.425
GS5JANSO 6 1129 46 2.46 2.54 0.931 0.998 1.73 1.88 0.97% 0.910 2.22 1.85 0.571 0.972
17JAN90 & 1143 4 1.60 0.98 0.956 0.996 0.90 0.52 0.971 0.978 2.45 1.42 0.908 0.882

“-999% indicates concentration below analytical detection limit (ADL). -
%% indicates invalidated data.
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TABLE C-11. LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=W10C

FORMALDEHYDE ACETALDENYDE ACETONE

CONC (ppbv) PURITY CONC (ppbv) PURLITY CONC (ppbv) PURITY

SAMPLE WEEK 1D
DATE DAY NO. LOT TUBE? TUBE2 TUBEY TUBE2 TUBE1 TUBE2 TUBE1 TUBE2Z TUBE1 TUBE2 TUBE1  TUBE2

225AN89 1 0674 15 5.19 5.38 0.958 0.958 2.1 2.12 0.98 0.973 1.82 1.56 0.945 0.983
O3FEB89 & 0687 30 2.08 1.89 0.951 0.941 1.08 1.05 0.974 0.982 1.26 1.00 0.968 0.972
1SFEBS9? 4 0699 30 4.59 4.36 0.957 0.954 2.26 1.83 0.973 0.960 0.83 -999 0.856 0.723
27FER8Y 2 0712 30 2.59 2.42 0.939 0.942 0.97 0.81 0.955 0.962 1.36 1.35 0.982 0.966
11MAR89 7 0728 30 1.46 1.53 0.928 0.935 0.64 0.6 0.961 0.977 0.59 0.47 0Q.966 0.959
23MARE9 5 07460 30 1.61 1.86 0.9%6 0.923 0.61 0.78 0.806 0.888 1.39 1.32  0.956 . 0.946
O04LAPREY 3 0758 30 1.76 2.02 0.92v 0.945 0.88 1.10  0.896 0.914 1.07 .76 0.813 0.836
16APRE9® 1 0776 32 1.53 1.75 0.976 0.992 0.58 0.97 0.990 0.986 2.97 2.86 0.982 0.992
28APREY 6 0792 32 2.03 1.79 0.989 0.995 0.97 1.06 0.981 0.999 2.83 3.28 0.952 0.97
22MAYB9 2 0824 32 3.70 3.75 0.998 0.997 2.01 1.89 0.979 0.993 3.59 3.27 0.985 0.986
03Jukg9 7 08380 32 2.3 2.72 0.998 0.999 1.59 1.72 0.996 0.998 2.59 2.647  0.931 0.934
19JuNge® 2 0857 35 5.49 6.13 0.999 0.998 2.3 3.13 0.996 0.993 1.63 0.90 0.814 0.912
27JuN89 3 0867 35 3.42 3.72 1.000 0.999 1.76 1.93 0.999 0.99% 1.49 1.02 0.816 0.818
09JULEY 1 0884 35 4.45 5.09 1.000 0.997 1.75 1.75 0.992 0.998 1.20 1.46 0.815 0.816
21JuL8? &6 0899 35 5.58 6.28 0.999 0.999 2.39 2.18 0.994 0.987 1.01 1.26 0.815 0.814
02AuGE? 4 0913 39 3.43 3.73 0.997 0.999 1.45 1.98 0.99% 0.998 2.81 3.16 0.998 0.924
14AUGE? 2 (0928 39 5.06 6.18 0.998 1.000 2.34 2.80 0.997 0.980 1.45 1.86 0.815 0.81
20AUGB9? 1 0933 39 3.9 3.98 0.999 1.000 0.97 1.55 0.992 0.976 2.52 2.67 0.817 0.8
26AUGB? 7 097 39 4.14 4.20 0.998 0.999 2.7 2.17  0.982 0.997 3.23 2.35 0.812 0.926
O7SEP8? S5 09620 39 4.54 4.80 0.999 0.998 1.57 1.80 0.996 0.997 6.35 3.71  0.695 0.502
19SEP89 3 0973 39 1.81 1.85 0.999 0.999- 0.9% 0.96 0.962 0.966 1.62 1.67 0.817 0.802
010cT89 1 0990 39 2.85 2.45 1.000 1.000 1.53 1.70 0.989 0.987 2.45 1.34 0.988 0.473
130CT89 6 1004 42 5.99 6.67 1.000 0.999 4.10 3.70 0.999 0.983 6.65 4.54 0.840 0.989
250CT89 & 1024 42 7.6 7.48 0.999 1.000 3.9 4.41  0.996 0.992 5.70 5.55 0.982 0.988
O6NovE9 2 1038 42 5.7 5.5 0.97 0.998 2.35 2.44  0.997 0.989 2.60 2.76 0.919 0.981%
18N0V89 7 1054 42 3.68 3.43 0.999 1.000 1.48 1.4 0.873 0.975 1.35 1.10  0.982 0.992
30N0V89 5 10710 42 3.32 3.24 0.997 0.999 1.89 1.6 0.994 0.950 1.77 2.03  0.965 0.935
1206C89 3 1091 39 3.60 3.64 1.000 0.997 2.63 2.80 0.937 0.917 2.64 2.55 0.906 0.911

»-999* indicates concentration below analytical detection lLimit (ADL).
. % indicates invalidated data.
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TABLE C-12. LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=W1KS

FORMALDENYDE ACETALDEHYDE ACETONE

CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) URITY

SAMPLE WEEK 1D
DATE DAY NO. -LOT TUBE1 TUBE2 TUBE1 TUBE2 TUBE!1 TUBE2 TUBE! TUBEZ TUBE1 TUBE2 TUBE1 TUBE2

22JAN89 1 0671 15 1.18 1.12 0.925 0.93 0.64 0.75 0.988 0.970 1.7 1.76 0.914 0.945
03FEB8Y 6 0683 30 <999 0.82 0.935 0.930 -999 0.48 0.714 0.912 0.39 0.58 0.630 0.850
1SFEBS9 4 0701 30 0.76 0.71 0.960 0.92% 0.41 -999 0.800 0.918 0.30 1.01  0.840 0.877
2TFEBBY 2 0709 30 2..47 2.63 0.948 0.9%42 1.10 1.03 0.963 0.963 1.20 1.31  0.945 0.915
11MARS9 7 0724 30 1.27 1.15 0.935 0.931 1.26 0.83 0.917 0.896 2.12 ~999 0.828 0.634
23MAR89 5 0740 30 0.70 0.80 0.892 0.832 0.43 0.47 0.783 0.799 1.96 2.29 0.881 0.87
04APRB? 3 0761 32 0.72 0.93 0.887 0.901 0.45 0.44 0.906 0.921 1.53 1.54 0.898 0.904
16APRE9 1 07720 32 1.07 1.18 0.996 0.992 0.82 0.95 0.980 0.997 4.03 4.08 0.971 0.980
2BAPREY 6 0798 32 1.72 1.47 0.990 0.993 1.42 1.66 0.999 0.998 2.76 3.07 0.995 0.979
10MAYS89 4 0813 32 0.71 0.87 0.98 0.998 0.84 0.77 0.945 0.980 3.35 3.52 0.979 0.974
O3JUN89? 7 0839 35 1.15 1.16 0.999 0.989 0.98 1.23 0.995 0.995 1.30 1.40 0.807 0.777
15JUNB9 5 0854 35 1.06 1.36 0.988 0.999 0.72 0.98 0.997 0.968 1.88 2.03 0.902 0.933
27JuN89 3 08720 35 0.48 0.56 0.895 0.000 0.48 0.68 0.985 0.921 1.09 1.03 0.764 0.786
o9JuL89? 1 0887 35 1.17 0.75 0.99%% 1.000 0.83 0.54 0.967 0.912 0.37 -999  0.667 0.867
21JUL89 6 0901 35 1.34 1.93 0.988 0.99 1.32 1.17  0.975 0.995 1.39 1.53 0.815 0.793
02AUGE? 4 0917 39 2.06 2.39 0.996 0.99%9 0.46 0.61 0.99% 0.988 0.46 0.69 0.810 0.783
145AUGS9 2 0927 39 1.06 1.20 0.981 0.996 -999 ~999 0.885 0.956 4.14 3.92 0.836 0.%907
26MUGB9 7 Q942 39 2.08 2.78 0.965 0.972 -999 -999 0.997 0.939 1.78 2.53 0.845 0.467
O7SEP89 5 0956 39 1.46 1.29 0.993 0.997 1.57 1.13 0.989 0.992 1.97 1.79 0.808 0.831
19SEP89 3 0970 39 1.16  1.01  0.995 0.995 0.84 0.54 0.985 0.972 3.44 3.53 0.809 0.811
010CcT89 1 09930 39 1.5 1.19 _ 0.997 0.998 1.3 0.99 0.960 0.978 5.09 5.35 0.508 0.980
13078 6 1011 42 1.40 1.39 0.999 0.570 0.79 0.86 0.986 0.475 5.46 6.9 0.979 0.630
250CcT89 4 1023 42 1.3 1.19 0.975 1.000 1.10 0.9 0.859 0.99% 2.26 2.54 0.817 0.480
O6NOVE? 2 1040 42 1.86 1.49 0.999 0.997 1.18 1.08 0.932 0.967 1.91 2.06 0.970 0.810
1880V89 7 1062 42 0.96¢ 1.07 0.991 0.99 0.71 0.81 0.99% 0.938 2.07 2.18 0.923 0.918
3onove® 5 1077 42 4.85 5.18 0.997 0.993 2.9 3.16 0.995 0.984 4.55 4.51 0.973 0.920
120EC89 3 1092 1" 1.97 2.20 0.987 0.999 1.21 1.29 0.986 0.997 1.26 0.97 0.907 0.498
300ecs? 7 11110 11 1.2 1.03 0.9 0.838 0.43 0.85 0.935 0.972 -999 0.50 0.460 0.509
05JAN90 6 1127 26 2.58 2.88 0.987 0.943 1.58 2.21  0.933 0.871 2.1 2.16 0.954 0.970
17JAN90 & 1145 46 1.43 1.29 0.982 0.890 0.96 0.94 0.982 0.974 3.12 2.64 0.464 0.888

“-999% jndicates concentration below analytical detection Limit (ADL).
“.% indicates invalidated data. -
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TABLE C-13. LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA

SITECODE=W2DC

FORMALDEHYDE ACETALDEHYDE ACETONE

CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) PURITY

SAMPLE WEEK ID
DATE DAY NO. LOT TUBE?1 TUBE2 TUBE1 TUBE2 TUBE1 TUBE2 TUBE1 TUBE2 TUBE1 TUBE2 TUBE1  TUBE2

22JANB9 1 0684 15 4.22 3.8 0.98 0.940 1.55 1.41 0.990 0.987 1.94 1.93 0.835 0.961
O3FEBBY 6 0686 30 2.73 2.72 0.951 0.947 1.285 1.19 0.972 0.977 0.95 1.06 0.872 0.900
15FEB8Y 4 0700 30 4.65 5.06 0.959 0.956 1.99 2.17 0.985 0.980 0.59 1.60 0.901 0.885
27FEBB9 2 0713 30 1.46 3.19 0.980 0.944 0.56 1.05 0.996 0.%902 1.25 1.32 0.980 0.958
11IMARS9 7 0729 30 1.35 1.69 0.922 0.937 0.55 0.90 0.907 0.964 0.34 0.85 0.913 0.975
33MAREY 5 0748 30 2.19  2.42 0.926 0.943 0.96 1.29 0.920 0.899 1.12 1.59 0.981 0.966
04LAPRE? 3 07640 30 1.29 1.43 0927 0.914 0.61 0.72 0.905 0.793 1.43 2.40 0.756 0.783
16APREY? 1 0778 32 2.57 2.61 0.998 0.996 1.19 1.48 0.98 0.996 3.23 3.42 0.943 0.982
2BAPRBY 6 0795 32 2.04 2.30 0.998 0.996 1.5 1.29 0.973 0.996 3.08 3.59 0.974 0.980
10MAY89 &4 0803 32 2.08 1.77 0.997 0.999 1.18 1.1 0.996 0.985 2.69 2.32 0.930 0.916
10MAY89 4 0804 32 1.27 1.33 0.998 0.997 0.79 0.7 0.999 0.996 2.20 2.90 0.810 0.889
22MAYES 2 0825 32 3.95 4.2 0.774  1.000 2.35 2.07 0.998 0.993 3.98 4.52 0.984 0.972
O03JUNS9 7 0836 32 2.12 2.38 0.998 0.996 1.63 1.76 0.990 0.986 2.60 4.40 0.935 0.909
15JuNge S5 08590 35 2.77 2.09 1.000 0.997 1.3 1.20 0.973 0.944 0.93 0.49 0.809 0.797
27JuN89 3 0875 35 2.39 3.26 0.99 0.992 1.20 1.34 0.989 0.989 -999 -999 0.000 0.667
o9JuLey 1 oss3 35 4.28 3.95 0.997 0.999 1.39 1.95 0.972 0.957 1.35 1.39 0.814 0.818
21uLeY 6 0897 35 3.66 -999 0.999 0.000 1.57 <999 0.988 0.000 1.62 <999 0.811 0.952
26AUGBY 7 0946 39 2.2 1.90 0.989 0.999 .1 0.61 0.983 0.989 3.19 3.28 0.816 0.876
O7seP89 5 0960 39 2.61  2.49 0.997 0.99 1.58 0.99 0.98% 0.981 3.08 3.02 0.930 0.630
19SEP89 3 09750 39 2.11 2.08 0.995 0.999 1.20 0.98 0.963 0.973 1.75 1.82 0.815 0.777
0otocTa®? 1 0987 3‘9 2.54 2.62 0.999 0.999 2.56 1.64 0.976 0.992 1.04 2.18 0.883 0.930
130CT89 6 1002 264 5.84 5.2 1.000 0.999 3.40 3.49 0.997 0.998 6.30 6.95 0.636 0.536
250CT89 4 1025 42 9.19 8.2 1.000 1.000 6.04 5.5 0.992 0.992 7.20 6.86 0.509 0.602
O6NOVE9 2 1037 42 1.69 2.01 0.999 0.984 1.03 1.06 0.983 0.829 3.1 2.68 0.536 0.967
18N0VE9 7 1055 42 2.5 2.06 1.000 0.997 1.04 1.06 0.990 0.993 1.90 1.96 0.973 0.506
30M0v89 5 1073 42 3.08 3.49 0.9%1 0.990 1.52 1.06 0.980 0.977 1.80 1.48 0.489 0.464
120eC89 3 10900 11 4.76 3.7 0.977 0.999 3.00 2.40 0.973 0.989 1.15 1.36 0.426 0.885
24DEC89 1 1103 1 2.58 2.33 0.992 0.970 1.12 1.21  0.973 0.962 1.00 1.06 0.943 0.522
05490 &6 1123 46 4.52 3.23 1.000 0.988 1.80 1.39 0.997 0.929 2.74 2.75 0.488 0,962
170A90 & 1138 46 5.90 6.01 0.999 0.999 3.38 3.37 0.930 0.972 4.47 .85 0.963 0.897

“.999* indicates concentration below analytical detection lLimit (ADL).
w.* indicates invalidated data.
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TABLE C-14. LISTING OF TUBE 1 AND TUBE 2 CONC (ppbv) AND PURITY DATA
SITECODE=W2KS
FORMALDEHYDE ACETALDEHYDE ACETONE
CONC (ppbv) PURITY CONC (ppbv) PURITY CONC (ppbv) PURITY

SAMPLE WEEK 1ID

DATE DAY NO. LOT TUBE1 TUBE2 TUBE1 TUBE2 TUBE! TUBE2 TUBE1 TUBE2 TUBE1 TUBE2 TUBE!1  TUBE2
22JANBY 1 0670 15 1.02 0.75 0.939 0.857 0.76 0.92 0.98 0.918 1.93 1.72  0.501 0.892
03FEB8Y & 0682 30 0.61 -999 0.902 0.827 0.49 0.56 0.925 0.810 0.75 0.82 0.946 0.977
15FEBSY? 4 0702 30 1.2 1.70 0.932 0.919 0.75 0.65 0.915 0.921 1.07 1.57 0.918 0.878
27FEB®9 2 0™ 30 1.73 1.78 0.932 0.9 0.76 0.78 0.897 0.889 1.21 1.31  0.931  0.92%
1MMARBY 7 0725 30 2.19 1.48 0.916 0.9%47 2.00 1.69 0.960 0.956 3.09 3.35 0.913  0.8M
23MARE9 5 0741 30 0.54 0.86 0.821 0.877 -999 0.45 0.810 0.813 1.83 1.75 0.847 0.806
O4APRBY 3 0759 32 1.05 0.89 0.907 0.889 0.52 0.61 0.922 0.922 1.47 1.59 0.859 0.848
16APRE9 1 0773 32 1.00 0.99 0.98 0.979 0.69 1.0t  0.992 0.973 4.48 4.39 0.898 0.931
28APRBY 6 0797 32 1.05 1.09 0.99% 0.976 -999 0.51 0.952 0.935 2.45 2.07 0.934 0.934
10MAY8? 4 0812 32 0.92 0.86 0.996 0.997 0.47 0.90 0.98 0.996 3.58 3.31  0.967 0.976
22MAY89? 2 0823 3 1.13 1.37  0.997 0.993 1.00 1.17 0.978 0.97 2.63 2.17 0.806 0.818
03JuNg9 7 0840 35 0.6 0.60 0.991 0.981 0.59 0.50 0.983 0.913 0.83 0.59 0.667 0.667
15JuN89 5 0853 3% 1.1 1.32 0.993 0.997 0.83 0.89 0.928 0.976 2.16 2.49 0.814 0.895
27JUNG9 3 0870 35 09 1.22 0.986 0.998 0.80 0.76 0.965 0.959 1.40 0.72 0.774 0.797
o9JULEY 1 o8BS0 35 1.15 1.03 0.989 0.998 0.96 1.00 0.966 0.976 1.79 1.85 0.817 0.786
21JUL8? 6 0903 35 1.9 2.3 0.991  0.999 1.06 1.00 0.911 0.933 3.07 3.05 0.810 0.934
02AUGB9 & 0915 3% 1.7 1.75 0.99 0.997 0.90 1.38  0.996 0.99% 1.9 1.93 0.817 0.800
14AUG8Y 2 0929 39 o0.78 0.81 0.990 0.993 -999 -999 0.993 0.977 3.46 3.50 0.814 0.813
26AUGB? 7 091 39 1.2 1.22 0.989 0.998 1.21 0.67 0.883 0.985 2.09 1.86 0.813 0.818
25S8EP89 2 (0979 39 2.48 2.35 0.996 0.999 3.26 3.35 0.989 0.996 0.80 -999 0.480 0.927
010CT89 1 099 3l9 1.1 0.92 0.998 0.983 0.97 0.84 0.99% 0.943 3.36 3.23 0.815 0.506
070CT89 7 0999 42 1.59 1.58 0.989 0.999 1.08 0.98 0.996 0.992 1.31 1.65 0.81t 0.515
130CT89 6 10090 42 1.13 1.27 0.987 0.97 0.84 0.88 0.99¢ 0.950 6.60 5.46 0.521 0.492
190CT89 5 1017 42 2.32 2.67 0.998 0.998 1.86 1.71  0.957 0.987 1.59 1.17 0.841 0.963
250CT89 4 1021 42 0.81 1.06 0.973 0.990 0.74 0.81 0.984 0.985 1.75 1.83 0.668 0.814
310cT89 3 1032 42 1.43 1.22 0.999 0.987 0.30 0.86 0.937 0.845 1.31 1.61 0.816 0.629
05NOVE9 2 1041 2 0.72 1.64 0.96 0.99% 0.99 1.18 0.994 0.984 2.23 2.86 0.921 0.474
12N0V89 1 1046 42 0.89 0.86 0.98 0.958 1.09 1.08 0.871 0.997 3.99 3.78 0.996 0.624
1880v89 7 1061 42 0.76 0.65 0.989 0.957 -999 0.53 0.927 0.966 1.78 1.30  0.915 0.925
24NOVB9 6 1065 42 0.98 0.78 0.985 0.993 0.47 <999 0.957 0.932 2.57 2.41  0.931  0.922
30n0VE9 5 1078 42 3.03 3.26 0.991 0.996 1.30 1.90 0.926 0.907 3.27 3.41 0.452 0.538
O6DECE9 4 1084 1M1 1.76 i.40 1.000 0.992 1.10 1.34 0.938 0.972 2.67 2.51 0.982 0.518
120EC89 3 1097 11 1.55 1.91 0.982 0.996 i.21 1.26 0.912 0.981 1.08 0.7% 0.911  0.93%
24DEC8? 1t 1116 11 a2.n 2.61  0.971  0.952 2.41 1.9 0.797 0.992 2.13 2.26 0.963 0.9
0SJAN9O & 11260 46 2.77 2.88 0.973 0.991 1.25 1.52 0.953 0.983 3.46 3.52 0.945 0.865
17JAN90 & 1146 4 1.66 1.98 0.954 0.922 0.96 1.21 0.876 0.9%6 3.07 4.01 0.854 0.920

"-9900% indicates concentration below analytical detection limit (ADL).
% .» {ndicates invalidated data.






