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I. INTRODUCTION INODRU J. PRIMLANI, M.E.

This Atmospheric Emission Evaluation was conducted on an "Average Fireplace"
located in the Seattle area for use in the development of an Emission Factor
for residential fireplaces, EPA Contract No. 68-02-1992. This Project was
funded by the United States Environmental Protection Agency's Natiomal Air
Data Branch, Technical Development Section, with Messrs. James A. Southerland
and Tom Lahre serving as advisors during the entire evaluation. Messrs.
David A. Alguard, Gregory A. Swanson and William E. Stolberg, of Valentine,
Fisher & Tomlinson, served as project leader and colleagues respectively.

The field sampling was performed during the period of July 29 through August 20,
1975.

Area wide emissions can be projected from the enclosed point source emissions
factors by establishing the number and use frequency for residential fireplaces.

II. SUMMARY

The average pollutant mass rate was found to be 76.1 grams/hour and the grams
of particulate per kilogram of wood burned was found to be 10.4 grams/kilogram.
The average particle size was 3.0 microns. 66.3% of the particulate was
condensables caught in the back half or impinger section of the Method 5
sampling trains. A back-up filter was used in anticipation of this high back
half catch. All atmospheric emissions reported are calculated using fromt

half plus back half particulate including the back-up filter. Poor combustion
conditions of considerable excess air was indicated by GO, concentrations of
consistently less than 1.0Z.

VALENTINE, FISHER & TOMLINSON

WD3/lae Wesley D. Snowden
Manager, Environmental Services



III. DISCUSSION OF EMISSION FACTORS

The representative fireplace in the Seattle area was prepared for sampling
as shown on Figure 1. The selection of the representative fireplace is
discussed in Appendix A. A total of 24 samples consisting of 18 EPA Method 5
samples, 3 polycyclic organic material (POM) samples and 3 particle sizing
runs were collected from the selected fireplace. Sampling was performed
using alder, pine, douglas fir, locust and coal as fuels. Coal was not

included in computing final average emission parameters because of its current
low frequency of use.

A summary of emissions and burning conditions is presented in Table I.

Sampling was conducted under three burning conditions of start-up, stable,

and smolder. Start-up conditions were present just after building the fire.
The flue gas temperatures were rising during this condition. Stable conditions
were present when the fire had reached a constant combustion rate, The flue
gas temperatures were at a constant level during this burning conditionm.
Smolder conditions were present when the fire was no longer stoked. Since no
fuel was being added during smoldering, burning rate was decreasing. Flue

8as temperatures dropped throughout the smolder condition.

Emissions reported in Table I are calculated using the EPA Method 5 front
half section plus the back half section which includes a back-up filter. 1In
addition to the standard EPA-designed particulate sampling train (referred
to generally as Method 5) a back-up filter was added between the dry bubbler
and the bubbler containing silica gel. The sampling train with the back-up
filter is shown in Figure 2. The average back-up filter catch for the

18 particulate runs was found to be 61% as heavy as the front half filter
catch (see Tabulation of the Ratio of Back Half to Front Half Catch,

Appendix B)., In four cases the back~up filter catch was more than the front
half filter catch. '

Concentrations of C02 reported in Table I were measured by an Orsat analyzer.
Subsequent particulate concentrations corrected to 127 CO, are susceptible
to errors due to the magnitude of correction and the accuracy of the COp

analysis. More accurate determinations of CO2 were made by infrared analysis
as shown in Table II.

The data given in Table I shows how three factors affecting atmospheric
emissions were developed during this project. The factors are 7.4 kilograms
per hour wood burning rate (BR), 76.1 grams per hour pollutant mass rate (PMR)'
and 11.7 grams emissions per kilogram of wood burned (PMR/BR). The BR and the
PMR were calculated from the average of fifteen modified EPA Method § sampling
.runs. From these fifteen runs a 95 percent confidence interval was found for
the BR, PMR, and PMR/BR to be + 1.15, + 11.6 and + 2.3 respectively,

All samples utilized for emission parameters reported in Table I were
collected within 100 + 10% of isokinetic conditioms. Stack sampling utilized
3-foot heated glass probes within S type pitobes. A 1/2-inch diameter nozzle
was used to collect all particulate and POM samples. Section IV, Procedures,
describes in more detail the sampling procedure used for this evaluation.

An important emission parameter which allows comparison of the emissions of
various types of wood being burned, is gm particulate/kg wood burned. A plot
of this parameter versus burning condition, Figure 3, reveals that emissions

e o
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POLLUTANT MASS RATE/MATERIAL BURNED gm./kg.**

ALDER
COAL
DOUGLAS FIR

LOCUST
PINE

\ subscripts identify emission

\\ points from same fire or burn
25 + ’

30 + G

o OO >»
'

20 +

15 +
‘Io -
5. ¢+
t + +
START-UP STABLE 'SMOLDER
BURNING CONDITION
FIGURE 3

ATMOSPHERIC EMISSION VARIATION
WITH BURNING CONDITIONS

**Emissions were calculated using front half and back half particulate
collected in the EPA Method 5 type sampling train,



are mainly grouped within a range of from 5.9 to 16 grams of particulate

per kg wood burned. No general trend of emissions at the various burning
conditions for all species can be observed from this plot. Emissions from
pine wood and alder burning decrease from start up to stable burning while
douglas fir and locust increase. Only one sample was obtained during
smoldering as it was observed during testing that the stack gas opacity was

so low and little fuel was being consumed. In retrospect, more samples

should have been taken during this burning mode. These erratic results

would indicate that emission trends cannot be projected simply from factors
such as wood species and burning conditioms. Other factors which might be
included in the final emission factor development might be moisture content
and density of the fuel and temperature of combustion. Also, nebulous factors
such as fire stoking technique and fuel configuration (e.g., split or unsplit)
could cause some variability.

The back half of the EPA Method 5 sampling train (impingers and back-up filter)
caught more particulate than the fromt half (filter and probe)., The back half
particulate catch was an average of twice the front half catch, indicating
that fireplace burning is a partial combustion process releasing a significant
portion of vaporized hydrocarbons (See Appendix B), The back half particulate
catch appeared as a golden coloration of the condenser water and as a similar
color on the back-up filter.

During the field sampling phase of this project, we expected to use

particulate collected in the front half (i.e. probe and filter) of POM

sampling to project a total particulate catch. When analysis was completed, it
became obvious that no general relation between front half and back half
particulate developed as projected (see Appendix B)., Consequently, POM

samples are not used in the determination of average particulate parameters.

The flue gas was. analyzed to quantitatively determine various components.
These components are nitrogen (N,), oxygen (02), carbon dioxide (CO;), carbonm
monoxide (CO). Gas analysis and determinations of Ny, 09, CO, COy and dry
molecular weight of the stack gas were performed according to EPA Method 3,

Federal Register, December 23, 1971, Sections 3.2, 3.3 and 4.3 (see Section IV
for procedures).

In addition to in~the~field Orsat determinations of Ny, 05, CO and COy,

more accurate determinations were made in the laboratory using gas chroma-
tography (GC) and infrared spectrophotometry (IR). Three runs, 6, 8 and 15,
were selected for the analysis of these parameters. GC methods were used

to quantitatively determine the N7 and O, values for these runs, CO and

COy quantities were determined using IR. The values of these emission
constituents can be found in Table III. Non-methane volatile hydrocarbons,
(NMVH) , were also quantified (see Table III), using infrared spectophotometry.
Hexane was used as a standard and all results are read as Hexane. The average
NMVH was found to be 4.8 ppm. (See Appendix C for GC graph and Appendix D
for IR graph.)

A good indicator of the accuracy of Orsat analysis is to compare the quantites
of CO, obtained by Infrared (IR) analysis, with those obtained by Orsat
analysis. It can be seen in Table II that the difference in % CO, 1s significant.

—-



TABLE 1I

COMPARISON OF CO, RESULTS

% Co,
Infrared A COZ
Run No. (IR) Orsat Difference
6 0.63 0.5 0.13
8 0.79 0.4 ' 0.39
15 0.65 0.4 0.25

The lower Orsat measured carbon dioxide concentrations at 0.4% indicates

that combustion of wood in a fireplace is taking place with 4900% excess air
(See Appendix F for I excess air calculation). Carbon dioxide was calculated
at 1% theoretically which ylelds 1900% excess air., In either calculation,
the high excess air quantities indicate that fireplace burning of wood is at
best a partial combustion process,

One sample was taken with a glass front fitted on the fireplace to determine

the effect of reduced air supply to the fireplace. Carbon dioxide was increased
indicating more efficient combustion but atmospheric emissions were not
significantly reduced.

Three POM samples were collected, one 2ach, on alder, douglas fir and pine
fires. POM concentrations in the stack gas averaged 6,946 ng per cubic meter
(76 cmHg and 21.1°C dry). The complete results showing each constituent
analyzed 1s shown in Appendix E. The procedure of POM sampling and analysis
is discussed in Section IV. The total concentration of POM in rums 6, 11

and 21 are shown in Table III.

Three cascade impactor particle sizings were made, (one each), on alder,
locust, and pine wood using a Brinks particle sizer built into the Method 35
type sampling train (see Figure 5 in Section IV). The mean particle sizes are
3.5 microns, 2.2 microns, and 3.4 microms respectively, The average particle
size for the three runs (Nos. 5, 17 and 24) is 3.0 microns. The particle size
samples were collected at 358, 385 and 2692 of isokinetic conditions for rums 5,
17 and 24 respectively. These high % of isokinetic values are due to under
sizing of the sampling nozzle. The stack gas velocity was 7.8 feet/sec. at the
point of sampling. The nozzle was sized by previous sampling experience where
approximately 25 feet/sec. is normally encountered. (Procedures of particle
sizing runs are found in Section IV. Calculations and distribution graphs are
found in Appendix G.) .

Precautions were taken to maintain uniform burning conditions during sampling,
Stack gas temperatures were revealed during sampling to provide a good indi-
cation of the state of combustion conditions. As stack 8as temperatures dropped,
more fuel was added which maintained the stack gas temperature within a
relatively constant range. A 'P" type pitot at a single reference point was
utilized to attempt to monitor flue gas flow changes during sampling. The
reference pitot also would have allowed corrections to be made in the flue gas
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flow recorded during traverse sampling if the flow fluctuations would have
been significant. The procedures used in sampling and calculations involving
the reference pitot are found in Section IV. Example calculations of a
velocity correction coefficient (See Appendix H) indicate that three of

the most variable samples required an average air flow adjusted increase of
2.2%. Therefore, the resulting correction in total air flow from the flue
gases for all runs would be less than 2.2%. With this correction so slight,
a correction was not made in reported flows.

A special expanded inclined manometer (24 inches long) was utilized to obtain
precise stack pitot readings. The velocities of the stack gas averaged 2.15
meters per/sec. on 20 rums, with such low velocities the expanded manometer
was most useful, '

Wood burning rates, (tabulated in Appendix I), were determined from data collected
during sampling runs. The wood burning rate for all types of wood in the
particulate samples excluding one smolder run and the glass fireplace screen

run was 7.4 kg per hour. Procedures for determining fuel consumption rates are
found in Section 1IV.

The ultimate heating efficiency of the reference fireplace was determined in

an energy balance found in Appendix F. The efficiency at 70°F outside tempera-
tures was determined to be 30%. With lower outside temperatures, this efficiency
will decrease. :

The moisture content and density of the fuel consumed during this project are
found in Table IV. The average moisture content of the wood fuel was 12.5Z.
The wood fuel density averaged 0.52 grams per cubic centimeter. The fuel
analysis procedures are found in Sectiom IV,

Two projects separate from this report were previously performed by Valentine,
Fisher & Tomlinson. The atmospheric emission parameters of these projects are
found in Appendix J.

-
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TABLE IV

FUEL CHARACTERISTICS

Dry Density Wet Density
Fuel Type Percent Moisture grams/cc grams/cc
Alder 12.2 0.43 0.49
Fir 10.6 0.39 0.44
Locust 11.7 0.64 0.73
Pine 15.4 0.36 0.43
Coal ———— 1.18 ———

12
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IV. PROCEDURES

PARTICULATE SAMPLING TRAIN

Stack gas sampling equipment designed by the United States Environmental
Protection Agency, (EPA), Office of Air Quality Planning and Standards was used
on this evaluation. A schematic of the sampling equipment is shown in Figure 2.

Sampling was performed according to the following:

© The number of sampling points were determined by considering the number of

duct diameters between obstructions in the duct upstream and downstream of

the samgling ports. The rectangular chimmey 8.75 in. x 19.25 in. had an area of

1.17 ft4 and was equivalent in area to a round duct 1.22 ft. in diameter or

by equation 1l-1 of Method 1 Standards of Performance for New Stationary

Sources, i.e. 2 (length) (width) or the chimmey was equivalent to a round duct
(length + width)

1.0 ft, in diameter. Thus the number of stack diameters downstream from the

damper was 15, and the number of diameters upstream from the chimney top was

1.8. The minimum number of points required would be 10. The actual number of

points selected was 20 to improve air flow measurement and sampling accuracy.

A drawing of the fireplace port locations is shown on Figure 1, The five

ports A, B, C, D and E are spaced 3.85 inches apart and ports A and E are

1.92 inches from the inside wall of the chimmey.

Five ports with 4 sampling points each giving 20 points total were required in
order to meet criteria from the Federal Register Method 1 Section 2.2.2. The
ratio of the length to width of each elemental area was 1.76 meeting the 1 to 2
ratio requirements.

Stack pressure, temperature moisture content and maximum velocity head readings
were measured. An EPA designed nomograph was set up using this data and the
correct nozzle diameter was selected using the nomograph.

The sampling train was prepared as follows:

A filter (MSA 1106-~BH) was labeled and desiccated for at least 24 hours to a
constant weight and weighed to the nearest 0.5 mg. The filter was placed in a
glass holder and was supported by a glass frit. The outlet side of the filter
holder was connected to the condenser section. 100 miligrams of water was
placed in the first bubbler and second impinger. The third bubbler was left
dry. The fourth bubbler was filled with approximately 500 gram of silica gel.
All four sections of the condenser were then weighed individually to the nearest
0.1 gram and recorded. A back-up filter (MSA 1106-~BH) was desiccated for more
than 24 hours to a constant weight and weighed to the nearest 0.5 mg., The back=up
filter was placed between the third and fourth bubblers.

Just prior to sampling, a leak test was performed on the assembled sampling trainm.
The leak rate did not exceed 0,02 cfm at a vaccum of approximately 24 inches Hg.
The probe was heated so that the gas temperature at the probe outlet was approx-
imately 250°F. The filter was heated to approximately 250°F to avoid condensa-
tion of moisture on the filter. Crushed ice was placed in the condenser section
at the beginning of the test with new ice being added as required to keep the
gases leaving the sampling train below 70°F.



The train was operated as follows:

The probe was inserted into the stack to the first traverse point with the
nozzle tip pointing directly into the gas stream. The pump was started and
immediately adjusted to sample at isokinetic velocities. Equal time was spent
at selected points of equal elemental areas of the duct with the pertinent

data being recorded from each time interval. The EPA nomograph was used to
maintain isokinetic sampling throughout the sampling period. At the conclusion

of the run the pump was turned off, the probe was removed, and the final
readings were recorded.

Clean up of the sample train and analysis of the samples were performed according
to the Clean~Up and Analysis procedure found on page 18.

POLYCYCLIC ORGANIC MATERIALS

The Polycyclic Organic Materials (POM) determined by the consulting laboratories
of Batelle Columbus Laboratories, Columbus, Ohio, were sampled as follows:

Sampling was conducted by Valentine, Fisher & Tomlinson's Environmental
Services Team. Sample collection was made at isokinetic conditions at
all preselected traverse points. The sampling system was a modified EPA
Method 5 sampling train using a special POM adsorbent column of Tenax
(see Figure 4). The column was located directly after the heated filter.
Prior to passing through the adsorbent, the gas was cooled to 55°C in a
thermostatically controlled circulating water bath, From here the gas
entered the regular EPA condenser section. :

Aluminum foil was wrapped around the Tenax column to prevent light exposure.
After sampling, the Tenax columm and cooling jacket were removed from the POM
train and sealed with a Solv-Seal cap and a ball-joint stopper. This section
was stored out of light prior to shipment to Batelle Laboratories for analysis,
The tared acid treated glass filter was removed and desiccated until a constant
weight was obtained. The filter was weighed to the nearest 0.1 mg. The
impinger section was weighed and the. amount of water collected was determined.
The probe and prefilter comnections were cleaned up with brushes and reagent
grade acetone. The washings were transferred to a tared beaker and after
evaporation and desiccation the net weight gain was determined. The filter

and Tenax column section were shipped in padded containers to Batelle for analysis,
Gas chromatographic separation was utilized to quantify the POM constituents.

More detailed sampling and analysis procedures can be found in "Efficient
Collection of Polycyclic Organic Compounds From Combustion Effluents,"” by
Peter W, Jones et. al, Paper No. 75-33.3, Batelle Columbus Laboratories,
505 King Avenue, Columbus, Ohio 43201, presented at Annual Meeting of Air
Pollution Control Association in Boston, Mass., June 1975,

"P" TYPE REFERENCE PITOT

The "P" type reference pitot was positioned 9" below point C=-3 during
each particulate -and POM sampling runs to correct for total air flow but
sampling revealed the correction to be unnecessary. Reference pitot readings

14
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were made during each sampling point time interval. The method by which the
velocity could have been corrected for a particular run is as follows:

The average square root of all reference pitot readings ratioed over the
square root of each particular reference reading yielded the pitot correction
coefficient for each point on the stack traverse. Each traverse pitot reading
was corrected by calculating the product of the pitot correctionm coefficient
times the traverse pitot reading. The ratio of the average of all corrected
traverse pitot readings over the average of all traverse pitot readings
yielded the stack velocity correctiom coefficient., The velocity calculated
from the actual data can then be corrected by this coefficient. (See three
examples in the Appendix).

INTEGRATED GRAB BAG GAS SAMPLING

An integrated sample of stack gas was taken for each run during the evaluation
according to the following method. A probe was jnserted into the stack. In
line with the probe was a drying tube which contained glass wool and silica
gel to remove particulate and moisture. This assembly was connected to a
sampling pump inlet. All connections were checked for leaks and the sampling
line was purged. An evacuated flexible aluminized scotchpak (polyvinyl
chloride) bag was then connected to the pump outlet and an integrated sample
was taken at a rate proportional to the stack flow rate.

PARTICLE SIZING

Particle sizing was accomplished using a cascade impactor as set up in the
sampling train - shown in Figure 5.

The Brinks Cascade Impactor consisted of five stages, -each of which
contained a collection cup and a nozzle jet., Particles suspended in the
sample gas passed through the jet and were impacted on the disk. The
amount of particles collected on each disk was a function of thez gas
velocity through the jet, the particle characteristics, and the amount
of sample drawm. .

The sampling train is set up as in the drawing. The nozzle tip diameter
was essentially the only means of providing for isokinetic sampling.

A 0.125 in diameter nozzle was utilized in sampling. The sample flow rate
was fixed by the pressure drop across the impactor (pressure drop is
determined by the 3rd impactor stage, and its requirements for maximum
collection). With the normally small flow rates, a 0.125 inch nozzle tip
was necessary to prevent under isokinetic sampling (unrepresentative large
particle capture).

The sample train was leak tested under 24 inch mercury vacuum. A leak test
of 0.02 cubic feet per minute was obtained. The probe and the sample box
were heated to 250°F. The sample probe was ingserted in the process stream
and gas flow through the impactor was started and held near constant until
the end of the test. The vacuum was held constant at 5.0 inches of mercury.
Sampling time was 20, 30 and 30 minutes on runs 5, 17 and 24 respectively.

16
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After each test, the sample cups were removed from the impactor with tweezers.,
The gquantity collected on each cup was determined by weighing to the nearest

0.1 mg after desiccation, Similarly, the quantity of material collected on

the filter was determined. The nozzle, probe and pre-filter connections were
rinsed with reagent grade acetone, The nozzle and probe washers were evapcrated
to dryness in a 150 ml tared beaker, The prefilter conmnections wash was also
evaporated to dryness in a tared beaker. The weight of residue in both beakers
were determined. A blank value for the acetone used was also determined.

CLEAN-UP AND ANALYSIS

Clean~up of the EPA train was performed by carefully removing the filter

and placing it in a container marked Sample #___ A. Reagent grade

acetone and brushes were used to clean the nozzle, glass probe and
pre=filter connections. The acetone wash was placed in a container marked
Sample #___ B, The impinger and bubblers were weighed in their respective
containers to the nearest 0.1 gram. The original weights which included
approximately 100 ml water in one bubbler and 100 ml water in the impinger
were then subtracted and the differences added with the water weight gain of
the silica gel. This constituted the amount of water collected during the
run. The silica gel was weighed in a bubbler before and after the run, The
water from the glassware and a water rinse of the glassware were placed in a
container marked Sample # __ C. An acetone rinse of the glassware and all
post-filter glassware (nmot including the silica gel container) was performed
and placed in a container marked Sample #___ D. The back-up filter was
carefully removed and placed in a container marked Sample #___ E.

Analysis of the samples in each container was performed according to the
following: '

Sample # A - Transfer the filter and any loose particulate from

the sample container to a tared glass weighing dish and desiccate

for 24 hours in a desiccator containing "drierite.”" Weigh and redesiccate
repeating until a constant weight is obtained and report the results to
the nearest 0.1 milligram.

Sample #___ B - Measure the volume to the nearest 0.1 milliliter.
Transfer acetone washings from container into a tared beaker and
evaporate to dryness at ambient temperature and pressure. Desiccate

for 24 hours and weigh. redesiccate and weigh repeating until a comstant
weight is obtained. Report the result to the nearest 0.1 milligram.

Sample # ___ C - Measure the volume to the nearest 0.1 milliliter. Extract
organic particulate from the water solution with three 25 milliliter portions

of chloroform and three 25 milliliter portions of ethyl ether. Combine the

ether and chloroform extracts and transfer to a tared beaker. Evaporate

until no solvent remains at about 70°F, This can be accomplished by blowing

air that has been filtered through activated charcoal over the sample. Desiccate
for 24 hours and weigh and redesiccate to a constant weight. Report the results
to the nearest 0.1 milligram. After the extraction, evaporate the remaining
water to dryness and report the results to the nearest 0.l milligram,
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Sample # _ D - Measure the volume to the nearest 0.1 milliliter., Transfer
the acetone washings to a -ared beaker and evaporate to dryness at ambient
temperature and pressure. Desiccate for 24 hours and weigh to a comstant
weight. Report the results to the nearest 0,1 milligram,

Sample #___ E - Transfer the filter and any loose particulate from

the sample container to a tared glass weighing dish and desiccate

for 24 hours in a desiccator. Weigh to a constant weight and report the
results to the nearest 0,1 milligram,

Blanks were taken on the acetone, ether, chloroform, and deionized water
and subtracted from the respective sample volumes, The filter paper used
with the EPA train was a Mine Safety Appliance 1106 BH, heat treated glass
fiber filter mat.

FUEL DENSITY AND MOISTURE CONTENT

Samples of each type of wood fuel were determined for moisture by weighing
samples of each and drying these at 105°C. for several days. After cooling
in a desiccator the samples were weighed. This process continued until
constant weights were found. The 7 moisture was calculated by dividing the
weight lost by the original weight times 100.

The densities of all fuels including coal were determined by weighing samples
of each and then measuring the liquid displacement of each sample. Density
was calculated by dividing the weight by the displaced volume.

WOOD WEIGHT AND FIRE STOKING

Prior to sampling, the fire was built with a weighed quantity of fuel. The
wood was weighed with a spring balance. With this data the fire stoker

would estimate the quantity of wood in the fire at the start of sampling

and record the estimate on the data sheet. As wood was required for the fire,
it wvas weighed and placed on the fire. The time and weights of the wood
added were recorded on the data sheet. At the end of sampling the stoker
would estimate the quantity of wood left in the fire and would record this
data. Each day of sampling was begun with the fireplace swept out. A hearth
of ribbed cast irom was used throughout the evaluation. ‘

GAS ANALYSIS

On runs 6, 8 and 15, nitrogen and oxygen were analyzed utilizing thermal
conductivity gas chromatography techniques. A 20~foot long 1/4-inch
diameter 45/60 molecular sieve column at 100°C and an attenuation of 16 X
was used for this determination. The carrier g8as was Helium at 50cc/minute.
A 0.25 milliliter sample was injected into the G.C. Three representative
G.C. peaks per parameter for each run analyzed substantiated the reported
values as measured against standard N2 and 02 peaks,
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Carbon monoxide, carbon dioxide, and non-methane volatile hydrocarbon were
analyzed by means of an infrared spectrophotometer with a 10 meter cell,
Standard curves for CO, C0,, hexane and methane were run. The value for
methane was determined for each run analyzed, then subtracted from the

total volatile hydrocarbon value measured as hexane, resulting in the reported
quantity of total volatile non-methane hydrocarbons,

All runs except particle size runs and POM run #21, utilized the hand-operated
Orsat for quantifying oxygen, carbon dioxide, carbon monoxide and nitrogen
concentrations. in the stack gas. The samples were collected as described
in the preceding procedure in integrated grab bag. In analysis CO, was
absorbed in the first column of the analyzer. The gas sample was passed
through the column several times to insure complete collection. The volume
of displaced gas was recorded. Oxygen and then carbon monoxide were
measured similarily. In all cases of quantifying the gas constituents of
the grab bag sample at least three separate samples were pumped into the
Orsat for separate analysis. Nitrogen was quantified by subtracting the
total percent of the measured gases from 100.
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APPENDIX A

SELECTION OF THE REPRESENTATIVE FIREPLACE
WITH STATISTICAL CALCULATIONS

The representative fireplace was selected from a sample distribution of 34
fireplaces. The 34 fireplaces were selected from employees, friends and
relatives of Valentine, Fisher & Tomlinson, Inc. Wider and more statistically
random selection of the fireplaces was limited due to U.S. Goverament, QOffice
of Management and Budget solicitation form approval procedures and contract
funding limitations. Valentine, Fisher & Tomlinson is confident that the
fireplace selected is of a representative nature.

The fireplace dimension parameters included in the sample were those considered
to have an effect on the quality of burning in a fireplace., The parameters
included were: (a) area of the fire box opening, (b) cross sectional area of
the chimney opening and (c) chimney height. These dimensional parameters are
illustrated in Figure 6.

From the compilation of the 34 sets of parameters, a population mean was computed
for each parameter. A standard deviation was then computed which was used to
determine a 95 percent confidence interval for each mean dimension. No fireplace
fit within a 99 percent confidence interval.

Fireplaces were picked which had dimensions which were within the 95 percent
confidence intervals. Three fireplaces were examined more closely and a final
selection was made based on accuracy of dimension, accessibility for sampling
and consent of the owner. The fireplace selected has an opening of 6187 sq. cm,
a chimney cross sectional area of 1087 sq. cm? and a chimney height of 4.66 m.
Note that the chimney height was selected so that a 0.46 m extension could be
;éded and still remain within the 95 percent confidence interval of chimmney
eight.

Table V

Representative Fireplace Mean Dimensions and 952
Confidence Interval

Parameter Mean Dimension Confidence Interval
Fireplace Opening 6336 cm? 5865 to 6807 cm
Chimney Opening 961 cm2 832 to 1,090 cm
Chimney Height 4.4 meters 3.87 to 4.97 meters
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APPENDIX B
Tabulation of Front Half to Back Half Ratios
This tabulation of the front half to the back half ratios in 18 runs show the
significance of the back half particulate. Also, the back-up filter shows to be
important in this type of sampling.
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APPENDIX
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Table V
APPENDIX E

Fireplace Atmospheric Emissions
POM Quantification
POM QUANTIFICATION (ng)
POM quantification is reported in nanograms. The samples were collected by the
methods described in the Procedure section, Page 13.

SAMPLE
NAS Alder D. Fir Pine

Component Notation 69-5 76=5 8605
Anthracene/Phenanthrene 52,450 59,600 52,100
Methyl anthracenes ) 21,300 32,900 —-——
Fluoranthene 16,100 27,200 21,400
Pyrene 18,900 24,700 21,750
Methyl Pyrene/Fluoranthene 17,800 13,400 450
Benzo(c)phenanthrene - 4,300 3,800 2,450
Chrysene/Benz(a) anthracene * 11,900 17,800 7,950
Methyl chrysenes * 5,300 9,200 28,300
Benzo fluoranthenes *k 5,400 7,300 3,000
Benz(a)pyrene Fekk 5,200 8,900 12,400
Benz(e)pyrene

Perylene — —— —
-Mehtylcholanthrenes ARk , 3,300 9,600 5,650
Indene(1,2,3-cd) pyrene * 1,300 2,600 3,050
Benzo(ghi)perylene 2,800 3,200 3,000
Dibenxo(a,h)anthracene lataded - B -
Diebenzo(c,g)carbazole fkdk — — _—
Dibenz(ai and ah)pyrenes badeind — —— ——
Coronene —— —— —

TOTAL 166,000 220,000 162,000
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APPENDIX F

ENERGY BALANCE, 7% EXCESS AIR

In order to evaluate the combustion characteristics and heating efficlency of
the fireplace during testing, calculations were donme to determine air require-
ments for burning, % CO9, theoretical heat available, and heat losses from the
fireplace. These calculations are contained in this section,

Combustion calculations were based mainly .on stoichiometric equations of combustion
and the ultimate analysis of- wood. The heat available for combustion was also
calculated with data from ultimate analysis.

Heat losses from the fireplace were divided into four components. These compo-=
nents include: heat lost in exhaust gases, heat lost due to air infiltratiom,
heat lost from the fire box, and heat jost from the chimmey. Each of these
components were then calculated using approximate thermodynamic and heat transfer
equations and techmiques.
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APPENDIX G
Particle Sizing
Particle sizing was performed by a Brinks Cascade Impactor. The samples were
collected and determined by the methods found in the Procedure section, Page 15.

This gppeqdix contains Particle Sizing Calculations, Secondary Data and Size
Distribution Graphs. Field Data and Moisture Determination is Tound in Appendix L.

CASCADE IMPACTOR CALCULATIONS

Vv, = (8665.4})(VOL,) (Pp) / (Ty) (TIME) + (22.6417)(VOLw) / (TIME)
a = (234.0) (U2 / (P) (2)
b = (2.05 x 108) (uw) () / () (Vo) (o)

Vo = Gas flow at inlet to impactor at 25° C. and 14.7 psia,
cc per second.

VOL = Dry gas meter volume at meter temperature and pressure, dry acf
Pp = Dry gas meter pressure, "Hg

p S Dry gas meter temperature, °R

TIME= Sampling time, minutes

VoL, = Volume of water collected, ol

K - Viscosity of gas in impactor, gm / (cm) (sec)

f - Density of gas in impactor, gm per cc

Pz = Average pressure in impactor, atm.

f; - Density of aerosal particle, gm per cc

Py = Pressure at inlet to impactor, atm.

Dpc' Characteristic diameter of aerosol particle for impactor

stage, microns

D. = Diameter of impactor jet, cm.

-~y



VALENTINE, FISHER & TOMLINSON
CONSULTING ENGINEERS COMPUTER PRINT-OUT OF ATMOSPHERIC EMISSION DATA

o8 NaMe E =4, FU/REPLACK oate_ LU &, 2/, /D257

PREPARED BY.sS W Ani<or/ APPROVED . PAGE L

OF
SUBJECT Pg/‘ ’L/‘ < /C Sz /lﬂgi s ,J 5, /7 on G; 2 L &7-5 82~-5 ga-5-
~ 7 7

7

RUN NO..5"_ RUNNO.ZZ_ RUN NO.2Z

-J

VoL, AR 0757 Zes16
Pm €5+317 23472 25473
Tm £33 535 545
voL,, 06, 2641 146
Vo 5446590656 67217313 22+2¢682%5¢6
Pp L6087 66057 C+6037
Po 5+99673 09533 5+555¢
M £*000275 200275 ¢+00021
P 5+00085C7 220G5861 S*30C&47,
Py C*9145% 59131 C+eS5142
a 5321645 _ 24021623 C+l12911
b 1555472025 124€+7448274 1€657+022253
D, C+245 G245 G245
Dpe 4+75543 4+415G4¢ . 5+CCE054
D, 0°1775 §+1775 $*1775
Dpc 2+805616 2°651155 2+969¢C12
D, 2+13%6 1396 1356
Dpe 1915047 1+772527 2:027841
De *5546 ce(%456 €*30%46
Dpe¢ 1°005413 $=220435 1ecE9548
D, 56731 ' 6+6731 C+5721



CASCADE IMPACTOR DATA

Client £ A. [F/REPLACE

Sampling Locaticn dZE&A o EIRERL AL E-

Date JSyly 30, /975

Run Number _5— e 7-5"
Comments
PARTICULATE
FINAL TARE NET PARTICULATE
(gm) (gm) (gm)
-, 0oCo
Cyclone 79. ‘*ﬁz_ - 7206 = 0034 : SLaNC
Stage #1 3. 2523 - 32979 =  .pmos
Stage #2 3.452¢4 - 34220 = . 0 0o
Stage #3 3.4337 - 35334 = o003
Stage #4 3 29/ -_3.3/150 = __.cooJ
Stage #5 3.5 32 - 35125 = __.ooo¥4
Filter (#/6-S ) LZZ +/ - 197,/ - .00/
FIRr fobler frant 79 4720 79.9709 . oo € 0003 Fiam
TOTALS - = .0060
MOISTURE
FINAL TARE NET WATER
(gm) (gm) (ml = gm)

Bubbler (#1)
Impinger (#2)
Bubbler (#3)
Bubbler (#4)

TOTALS




CASCADE IMPACTOR RESULTS
Client: £PA F/RELLACE

Sampling Location: QueRALE FIREPLALE

Date: July 30, /975

Run No: &

Dp (=Dpc), ~ Particulate Weight % Cumulative &
ITEM uicrons collected, mg collected less than Dp
Cyclone 2. <0. o
Stage #1 4 755 o. 5 g.3 5.8
Stage #2 2.806 O. 4 .7 “#“5. /
Stage #3 /.95 0.3 5.0 <0. /
Stage #4 /. d0.9 o. / /.77 35.4
Stage #5 O. b2 o. 4 b.7 2.7
Filter /-9 37
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CASCADE IMPACTOR DATA

Client £ 2 A. F /REPLACE
Sampling Location AVERACET A /RELLACL
Date __§ /13 /25
Run Number YA £2-5
Comments
PARTICULATE
FINAL TARE NET PARTICULATE
(gm) (gm) (gm)
Cyclone 7¢. 7244 - _7e.7242 = o g D oTeE
Stage #1 32223 - 32982 = 200/
Stage #2 i 3.4522 - 3952 = Ooo/
Stage #3 25339 - _3s33¢” 0= coco g
Stage #4 33193 - 3.3150 = ,0003
Stage #5 R.$138 - 2. 5129 = 0026
Filter (#27-5) /1P 1 - /0. = oc ||
TbTALS - = co < ?
MOISTURE
FINAL TARE NET WATER
(gm) (gm) (ml = gm)

Bubbler (#1)

Impinger (#2)

Bubbler (#3)

Bubbler (#4)

TOTALS

42



CASCADE IMPACTOR RESULIS

Ciient: L PA F/REPLACE

Sampling Location: AVERAGE [FIREPLACE

Date: /3 AuwsuS7T 7978

Run No: /7 7 - F2-5-

Dp (=Dpe), Particulate Weight % Cumulative 2
ITEM microns collected, mg collected less than Dp
Cyclone /e o 38./
Stage #1 F. R/5 o./ 2.4 39.5'
Stage #2 L. 60/ O. / .24 57,
Stage #3 /.772 0.4 9.5 £7. 6
Stage #4 0.930 o.3 7./ 90, 5
Stage #5 o.592 O & /4.3 26.2

A, 26.2

Filter

¥y e |
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CASCADE IMPACTOR DATA

Client _£ PA. F/REPLPLACE
Sampling Location _AyER ALl F/REPLPLACE
Date _ 29 AugousT /9785
Run Number __ 2 <& 89~-58"
Comments
PARTICULATE
FINAL TARE NET PARTICULATE
(gm) (gm) (gm)
Cyclone 9.5 /7 - T9.4502 = LD /2
Stage #1 37738 - 3736 = LS 002
Stage #2 22796 -_3.229¢ = _,co00/
Stage #3 25253 - 315390 = _.co03
Stage #4 2.¢// 3¢ - B.YI133 = .00/
Stage #5 ALY -_2S.6556% = . 0oco/
Filter (# 32-5 ) [/ £2./ -/8/ .2 = ol==R)
TOTALS - - 0029
MOISTURE
FINAL TARE NET WATER
(gm) (gm) (ml = gm)

Bubbler (#1)
Impinger (#2)
Bubbler (#3)
Bubbler (#4)

TOTALS

45



CASCADE IMPACTOR RESULTS
Client: EPA F/RE PLACE
Sampling Location: AE R AL & FA/RPELPLACE

Date: 20 Queows7”T ra9vgs

Run No: 2 * BI— &9-85—
Dp (=Dpc), Particulate Weight % Cumulative 7
ITEM microns collected, mg collected legs than Dp
Cyclone 1.2 41,4
Stage #1 S.006 \ 7
& 6.9 £5.2
St #2 2.969 .
age ! 3.5 <2.2
Stage #3 2.038 ' 3 /0.3
v
Stage #4 /. ©92 '
g 9 J R-S/ 34‘5¢
Stage #5 ©o.708 -
‘ ! 3.5 2/
Filter v .9 2 ,

46
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— I 7 APPENDIX H
Velocity Correction Coefficient

The reference point velocity correction calculation was performed on 3 of the most
: variable samples., Findings are discussed on Page 8. The]procedures for measuring
' ___and calculatingare found ir-the Procedure section, Page 13
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VALENTINE, FISHER & TOMLINSON @ CONSULTING ENGINEERS
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APPENDIX I

Wood Burning Rates

The wood burning rate data was collected during each POM and particulate emission __
evaluation. The data was collected by the methods described in the Procedure
section, Page 16. ‘ -
S o
Bun 6| TTEETE T T BER R | e | I IR e [oare 4
el R 2 B ST~ R N - S Al AV S A
z +7 g. 5~ Fe S | 25T |90 | 2.25 | /7. /
= & I .0 Iles _|/3uc_ | 2. 9257 | & 2
Z | 3.5 /2.4 19257 YL asT | /107 L o B2, 238
s 22 7 . /ST st | 483! ovs | 20.0 |
{o 25,25 * | 2125 lracs |/6.72 )55 | /3,
5 ‘22 .5 3.0 (9.5 (7282 1338 . )56 | 42—
8 2/.5" 2.c /8.5 /483 1/6.27 (2.0% | 9. :
9 3/.5 2 225 [ 9.83 | o 122 (8. F |
o 28 < ﬁ 12.38 /RO Xy Ve -1 5
", z3 ! S 2/, | /#vc_|/e.20:i 2.2 || 9.5 |
* /32 S —x— S _ Gis | 2.63 /083 | r2 il s o 4
* /2 /6 ¥ | 2 % 7% |2 o7 7 | g0 #
_/a £2_ L 27 /27 1272 1736 | ,98
= 28 2 (A |s3.35 lvgy |20 | /3.4
e 37 J'ﬁ_ /7 (;5 /a.j_ﬁ_, 12,55 :L /. 2 ’ /2,7 ;
4Z /& ? 9 S| s394 |se22l] c.5— | s0.00
/8 28 i /2 RANET R, "7—1 /izg lo s/ L /2.2
.44 <2 | 7« 22 [1£.757 Y228 1l 412 {|l2e9 |
20 225 -y ;__2_25_' /%25 | /481 0.723 | 3, & |
‘24 3/ | s |2/ a2 s227 11095 | 22.7
YT R 2R : 78 | r293 /57| 0.9 H 20,0
P> 22 2 i | | et [nesd [eee | 05 | 300 .
I ? 0 Y SR SR
! : . i i : %
Ji.____.___ J_Q%A__PVAL_AJEJALL_&L&LC‘ P T sz AD: QF rwo .
1 ; _ i T : v o r
‘ |
! f . _ i ; ; ] A i
! L . j
i IEICE o




APPENDIX J

Auxiliary Atmospheric Emission Data

Two projects separate to this study were performed by Valentine, Fisher &
Tomlinson wherein atmospheric emissions were measured from combustion of fuels
in residential fireplaces., The first project was evaluating emissions from a
compacted-waste-wood formed into a log and burned under simulated fireplace
conditions. The results of the emissions are shown in Table VI. The

second project was sampling atmospheric emissions from burning alder wood in a
residential fireplace and were reported in a paper by W, D. Snowden and

I. J. Primlani titled "Atmospheric Emissions from Residential Space Heating,"
presented at the Pacific Northwest International Section of the Air Pollution
Control Association annual meeting in Boise, Idaho, in November, 1974, Emissiomns
from the second project are also shown in Table VI.

Table VI

Auxiliary Fireplace Atmospheric Emission Data

Project Burning Rate Stack Stack Gas Pollutant
No, (BR) Temp, . Flow Rate Mass Rate(PMR) 2C02 (PMR/BR)
1 8 kg/hr 54° ¢ 14.2 m3/min 18.8 gm/hr 0.22 2.4 gm/kg
2 19.8 kg/hr 107° ¢ 11.7 m3/min 129 gm/hr 0.25% 6.5 gm/kg

3% 7258 kg/hr 363° C 3881 m3/min 34500 gm/hr 3.5% 4.8 gm/kg

*Air Curtain Wood Waste Combustion System
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APPENDIX K, COMPUTER PRINT-OUTS OF PARTICULATE EMISSION DATA
WITH CALCULATIONS AND TERMINOLOGY
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PARTICULATE CONCENTRATION AND PMR CALCULATION TERMINOLOGY

VOLm =

Pm =

Tm =
PsTp =

Istp =
VOL W =

Vo -
Qo -
Ts =
Qs -
T -
Va =
1 -

0
o
]

-
L]

Dry gas meter volume @ meter temperature and pressure, dry - acf

Dry gas meter pressure (recorded as inlet deflection accross orifice
meter) - "Hg

Dry gas meter temperature (average of inlet and outlet)
Standard atmospheric pressure (29.92" Hg)
Standard Temperature (520 or 530° R)

Volume of water collected (expressed as vapor at standard temperature
and pressure) - scf

% water, calculated from amount the train collected in impinger,
bubblers, and on silica gel

Mole fraction of dry gas

Molecular wnigﬁt of dry stack gas - 1b/1b mole
Molecular weight of wet stack gas - 1b/1b mole
Molecular weight of air - 1b/1b mole

Velocity correction coefficient for gas density
Stack pressure (static + barometric) - "Hg
Vclocify correction coefficient for stack pressure
Pitot tube pressure differential - "H 0

Stack velocity @ stack conditions - fps |

Stack flow rate at stack conditions - acfm
Average stack temperature - °R

Stack flow rate at standard conditions -~ scfm
Time over which sample was collected - minutes
Velocity of gases inside nozzle during sampling - fps -
% isokinetic (+ 102 desirable)

Particulate concentration - grains/scf

% CO, by volume in stack (12 indicatesno % CO; correction is to
be made)

-

| ¥A



PARTICULATE CONCENTRATION AND PMR CALCULATION TERMINOLOGY

Particulate concentraction corrected to 1i2% €O,
Pollutant mass rate - "concentration method" - 1b/hr
Pollutant mass rate - "area ratio method" - 1b/hr
Average pollutant mass rate - 1b/hr

Particulate concentration corrected for non-isokinetic sampling
condition -grains/scf

Total Particulate collected by sampling train - mg
Area of Stack - FT2

Area of Nozzle ~ FT2

Velocity head readings for pitot tube - inches water

Standardized gas that passed through the sampling train -
cubic feet, 70° F,, 1 atmosphere pressure, and dry.

Velocity correction coefficient for type pitot tube - dimensionless

0.83 to 0.87 for "S" type Pitot tube normally and 1.0 for "p"
type pitot tube.
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10.

12.

13.

14.

VOLSTD

Qs

PARTICULATE CONCENTRATION & PMR CALCULATIONS

(VOLp) (Pyp) (Tgrp)

(Pgpp*) (Ty)

(100) (VOL.;)

VOLsTp + VOLy,

100 - M

100

(Wp) (MF) + 18 (1-MF)

2.9 (Ky) (Cp) (Cp) (Cs)

(Vo) (Ag) (60)

QQ, Tgpy) (Pgy) (MF)
(Tg) (Pgrp)

(VoLgrp) (Pgpp) (Tg)

150

16.

17.

18.

PMR, = (Cg) (Qqg) (0.008571)
Pr Ag

PMBAR = T A, (0.000132)
PMRp+PMR R

PMR,yg = )

' = PMRayc

¢ qosN— (1400)

Psm = 29'92“ Hgo'

Wy = 28.95 LB/LB MOLE

(MF) (Tstp) (Psy) (T) (Ay) (60)

(100) '
vo

P
vuI:—T-';— (0.0154)

Co (122)
N



CALCULATIONS (Continued)

The weight of the dust per volume and weight of dust per time were calculated
using two procedures:

1. The Concentration Method:

The concentration of dust entering the sampling nozzle 1is calculated and
then multiplied by the volumetric flow rate of the stack gases to
obtain the Pollutant lMass Rate (PMR).

Concentration in Nozzle x Volumetric Flow Rate = Pollutant Mass Rate
On Concentration Basis.

(PT/VOLUTD) X Qpg ™ PMRp
Assuming the nozzle velccity is greater than the average stack gas veloclty
(Vn greater than V ), the calculated Pollutant Mass Rate will be less thun
the true Pollutant Mass Rate because the heavier dust particles will leave
their streamline and not enter the nozzle. If Vn is less than VQ then the
calculated PMR will be greater than the true PMR.

2. The Area Ratio Mechod:

The weight of dust collected is divided by the sampling time and
mulciplied by the ratio of the Stack Area to the nozzle area to
obtain the calculated Pollutant Mass Rate (PMR,p).

Weight Collected Area of Stack Pollutant Mass Rate
Sample Time X  Area of Nozzle = on Area Ratio Basis.

(Pp/T) x A_/A, = PMR,p

Assuming the nozzle velocity is greater than the average stack gas velocity
(V, greater than Vo), the calculated Pollutant Mass Rate will be greater

than che true Pollutant Mass Rate because the lighter particles in the dust
laden stream follow their streamlines and enter the sampling nozzle resulting
in PT/T being greater than true. If V, is less than V,, che calculated
PMR,p will be greater than the true PMR.

To obtain a more true Pollutant Mass Rate, the two calculated pollutant mass
rates are averaged. This allows some of the bias introduced because of

non-isokinetic sampling calculated by one method to offset the bias of the
other method.
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APPENDIX L

Data Sheets
This appendix contains Field Data Sheets with corresponding Moisture Determination
Sheet, Laboratory Analysis and Total Particulate Sheet, and Oreat Data and
Calculation Sheet for all particulate and POM samples. Field Data and Moisture

Determination Sheets for the particle sizing runs are included also.

Pages are ordered by run number,

PARTICULATE SAMPLES RUN NO, PAGE NO.
Alder 1, 2, 3, &4 . 83-98
Douglas Fir 7, 8, 9, 10 106-121
Coal 12, 13 126-133
Locust 14, 15, 16, 18 134-145, 148-151
Pine 19, 20, 22 (Glass Fromnt), 23 152-159, 163-170
IMPACTOR SAMPLES RUN NO. PAGE NO,
Alder 5 99-100
Locust 17 146-147
Pine 24 171-172
POM SAMPLES _ RUN NO. PAGE NO,
Alder 6 . 101-105
Douglas Fir 11 122-125

Pine 21 160-162
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VALENTINE, FISHER & TOML INSON

STACK MOLSTURE CONTENT DATA AND CALCULATTIONS 6 4 - 5
cLiENT | D A FrasesacE RUN NO. !
Lucal LON ,4 RPN A~ I O WO C/{;;,-,.‘ u'/:NO . .
OPERATOR _ S - anK e N (//-«ghg._.i,iy/) DATE 72/2 ;/,/ 73

SaMPLE BOX__JZ L

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET
H,0 CONDENSED, ml (1 ml = 1 gm) o
BUBBLER (#1 W/APPROX. 100 ml WATER) .7 | 25
IMPINGER (#2 W/APPROX. 100 ml WATER) | - : 4324 Je
BUBBLER (#3 DRY) 34.4 L
H,0 ABSORBED BY SILICA GEL, ml -

{é’/o.sl— ¢ ./

TOTAL HZO COLLECTED, ml

VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM. =
0.0474 x FOTAL Hp0

MOISTURE IN STACK GAS, %

MOLE FRACTION OF DRY GAS -

MOLECULAR WT. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL. HJ0 VAPOR
VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK GAS
100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF CAS X MOLE FRACTION +
. 18 X (1-MOLE FRACTION)

VFT/AP3C



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT _E P& pus. sl DATE OF ANALYSIS /-29-7%
EVALUATION LOCATION _ A 5,3l [ 05 Derics RUN NO. /|
EVALUATION DATE _7-2. 5.4 CLEAN-UP SET NO. _ & <=3~
I. EVAPORATION OF 7 © (ml) OF _Aceraove
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 77406./ (ng) - TARE __ 77 398. 8 (mg)
-BLANK (LS 7 mg/ml) (_ 50 wl) = .5 mg) -4, 2 ng.
II. FILTER CATCH MSA //04 R __ (Media Type)
FINAL 4 372.7 (ms)»- TARE: “ 2 3.G- (mg) - /3.3 ng.
Erck-up 183.4 /77.0 - ) ‘
III. HYDROCARBON OBTAINED BY THER-CHLOROFORM EXTRACTION ou 3 - 64 gl
WATER IN' IMPINGER AND BUBBLERS.
FINAL. 66 2835 (ng) --TARE: 66273 .2 (mg)
e G/ S ) -2
IV. PARTICULATE FROM EVAPORATION OF __ 21O (ml) WATER
IN IMPINGER AND BUBBLERS. FOLLOWING EXTRACTION, -
FINAL 28395 7 (mg): - TARE 7833, 8 _ (mg)
-BLANK ((__. 4 mg/ml) ( 21© =l initial

-__ 102 micowpensed = 99,3 ml) = .6 mg) = /2.3 ng.

V. PARTICULATE FROM/S°C  (ml) OF Az s>>. ~ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 7790 /./ (mg) - TARE 7738 &, 7 (mg)
- -~
-BLANK (10057 wg/ml) (IS m1) = T mg) - /% m
VI. TOTAL PARTICULATE = I + II + III + IV + V -_565%.32 m.
BLANKS
FINAL /8 %8324%.Z ng. -
ACETONE = __ . 8 mg/ /40 ml = 0057 wg/ml TARE Z2<3:.3 mg.
ETHER-CHLOROFORM = /. 8 ng.(FINAL7 9 2 807 57mg - TARE 7% ‘_79.2 ug)
WATER = , ¢ ng/ /=9 ml= ,CO2R86 wg/ml. FINAL 75°72# ng.

TARE 729732 mng.
VFI/APS A
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLIENT [’0'4 /:/fci/’-.‘,é’cé Ese

SAMPLING POINT LOCATION __ obbrm v so D7z sr  Dustrc JEcierTs
- . ) R T SENTE
DATE ;"/Zé/?:" RUN NO. OAE HOW COLLECTED &X 5 343
> 2

TIME OF SAMPLE COLLECTION 2 30-330 7/:’-’:114}: OF ANALYSIS 720 /T~

CULULATIVE ANALYSIS | ANALYSIS | ANALYSIS ANALYSISl
% BY VOL.(DRY)| #1 | #2 1 #3 #4
: T
o2 + 02 <210 200 1 2/0 ! !
: ) i i
CO2+03+C0 | /0, 21c | 2/ 0 |
— |
i : ’
| f
R + t
: ‘. ; e
COMPONENT | | RATIO \WT./MOLE
% BY VOL.(DRY){ _#1 | #2 #3 | # AVG. | MOLE WT\ (DRY)
CO2 Y Q N QL7 447100 | 529
! n; i !
02 20,9 2 lo 209 20671 32/100 4,414
T
co i o) C © | 28/100 O
| ! !
i |
!
! ;
1 T T
1 H : H
N, (100-above)| 19.1 179, 0 9.1 P 179.0L7 28/100 [2).,39
AVG. MOLECULAR 3.78
WT. DRY STACK GAS
VET/AP4LE



} ’ ,

IdV/L4A
.9 029 B, ( 'O e WO+ 84 n Mg
T ot T e 0. f G v 7V \v J-Gu 77 7 A mvuis
vz 77 w77 7T A e CBY 7 B,
v o 4 ~ g g v - ” ey
R _\.;\?N_..SE\\\\\\\W QN_\\ >\\\ CI/V786A22Z5-S4<T| o2 776}
R P EAV VYA VAar. v, Bianerl M A 4 wx.Nu\.. . o
[ D I .»b.'\.w.- ll\.|\s(| .Vlw.l\l li\.(Nle
et i v aka el It il e |
oo 7T TTTOTE S I R
corm | TSI e T Tes T T
o w.....l.fsllxqw....l.|q...,x\|‘|m; —w =177y e
v I v B rav il BWarE
ceo-l TV Zic | e TERT T
e R T e Ao A
e RV B YA B A A
« e T AR T o C > yATS )\t.wn
T I I O L o
¢ fTTEERNITTIR S T R TR
P e B - laer s s I e -
cre- e ZEr B VA B ST A
vt ,ﬁulm (€~ L l,ldlu.mjﬂ .~.v€. \MNAJ..—\W
RSN SR NCZICY N ARG NS A — e+ ierry| = 7
NP (EANN NGV A D WA ol | TR | TreaTTo | T E T TG E A
Co | IEE| Lt T | T 3 d S AT S A I ) 3
/- :w.. e & B A S Ak % RS
e [ AT T o v f- P <A - . ¥/ ] 7y
i P \ﬁ\ 7k Frlirrr AT va 7 S7-1 ¢ty Z < Fe L W7 4 cr-r7
2002 :.. (vwon,) | wuw [owisaa| (oo} _ G T G | Duno | 1wr | (1333 218m) (M) | (s #2)
w0 i3l | wonava J W) "l | et .m& ML Mil
ALIVED | OVIS aind WY im0 | WA JoLld | jNtod Juiwisil  xo® - il SV AN0 WAL SVO AMa | dvTI %2010
WAYIINT IWIL ML NIHLIN OVI8 SINTVA JovaiAy WASIINI W11 S0 ININNIZIC 6 @IQHOIIW :SINIAVIY SNOIMNVINVISNI |
AR ! T 5, HI9NIT Je0Md s oM INIOQ 3SU3AVMLE 30 LIS ST V52 NILLIS WILV3H 39044 9 X08

FARAY 4 K VX S tn,l. ) SINVIE T 7 "N dn-Nv3V)

! " — _ .
[y —rrorw .....ﬂ.‘ 7oVI0 VIO 300N/ Frcna R SR 0 VTSI L)

77 [ 775 3Vl @ ‘ON WILI4
, BT VANV £V SNOISHIMIO XIWIS Feororrung — g - -2 r¥ o7 WAL
ST IR T LT 47 A ey DU a\ 077 HY K00 WAL
T e wo12v4 3 e fM g .N\M\ TGS 08 WM § kg
2 = JUNISION OIWSSY S ¢ - TP ol = “ON NNY
NS 77N P4 qred v 8 ey } .
BH.. g0 S+ 84 -4 AL SOY Krirgi0irp g S gy 8 A 0T T35 7 =i 7. $/¥01vi3d0
6H. - 024 (Sd) NSS4 1904 WYL TINIR0MT 77 7 e e v
77T TG SNOTLIONOD AN31aWY LIS, VAV N2 LS ISUIAVIL it U AR AL NOILVI01 1¥0d
4. Tk ?.: NSS4 ITNLINNEVE NOADMWMSYM "3111VIS TIYRTT 707 7 7 I
NOSNLIWOL ¥ ¥aNSIi INIANIIVA
' a 3 : Cr 7¢er

, o V\?,\ .Y?\.uu_.

87 .



VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

Y ) , -2
CLLENT £Frm s L - RUN NO. ~
LOCATION A & A¢r £ oulr +2 (e No'eg;__s- J
OPERATOR S codrgons [/ Al¢. e RED DATE 72/25 /2~

) 7 i S 4
SAMPLE BoX_ (-2 .
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
H20 CONDENSED, ml (1 ml=1gm g - —
/7 J—
BUBBLER (#1 W/APPROX. 100 ml WATER) 75/ O 4473 3.5
IMPINGER (#2 W/APPROX. 100 ml WATER) | <4< FESR | /. =+
. | =37 -
BUBBLER (#3 DRY) 307 f .%ﬁé = O. &
H,0 ABSORBED BY SILICA GEL, ul 4SC, 2 6ely 7 7
TOTAL H,0 COLLECTED, ml /3. <+
VOL. OF u%o VAPOR @ 70°F. AND 1 ATM, =
0.0474 x fOTAL Hy0 06855

MOISTURE IN STACK GAS, %

MOLE FRACTION OF DRY GAS

MOLECULAR WT, OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL., H,0 VAPOR
VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-2 MOISTURE IN STACK GAS
100

MOLECULAR WT. OF STACK GAS = AVG, DRY MOL. WT. OF GAS X MOLE FRACTION +
. 18 X (1-MOLE FRACTION)

VPT/AP3C
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VALENTINE, FISHER & TOMLINSON

LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENTAE P A. F/PLEPLALE

EVALUATION LOCATION A/ =FLsas o= [/, Ar =

RUN NO. 2

EVALUATION DATE 72=-298 -5 CLEAN~UP SET NO. L5 -5
I. EVAPORATION OF _ /&S (ml) OF _ACETo p/»—
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 2882432 (mg) - TARE _2 882 538 (mg)
-BLANK (Lgc 5 7 mg/ml) (_ /<435~ ml) =0.F mg) = /6.6 mg.
II. FILTER CATCH  //O b /71854 (Media Type)
FINAL /9.9  (mg) - TARE _ £/ 2.0 (mg) - 2. ng.
BAachk P = 177.5 -r; - /4 Vb6 2 me = ). 3 mg
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON = '
WATER IN IMPINGER AND BUBBLERS.
FINAL. 294549 (mg) ~ TARE _ 79 44 5.9 (mg)
-BLARK /. 8 ng) = 7.2 mg.
IV. PARTICULATE FROM EVAPORATION OF 2 90 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 77/ £, 3(mg) ~ TARE 77« . b (mg)
~BLANK ((.0028 ¢ mg/ml) ( 2920 ml inirial

DATE OF ANALYSIS 7-29 -7 5

- 7;. 7 ml CONDENSED = 226. & ml) =Ss & mg) = _ /6.9  ng.

V.  PARTICULATE FROM /S S (ml) OF
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 76732.2(ng) - TARE _75672C. % (mg)
~BLANK (» 995 7 mg/ml) (_ /55" ml) = ¢, 9 mg)

VI. TOTAL PARTICULATE = I + II + III + IV + V
BLANKS
ACETONE = __ - & wg/ /90 ml= . ocS7 umg/ml
ETHER-CHLOROFORM = /. § wg (FINAL 7 97280, 7mg -
WATER = _ , < wg/ /40 ml=,C02%. mg/ml.
VFT/APY A

A CE TSN E RINSE OF IMPINGER,



VALENTINE, FISHER & TOMLINSON

ORSAT DATA AND CALCULATION SHEET

LNt B S

'S -

Z Jﬁ‘w;

SAMPLING POINT LOCATION

baTt 2-29-7S

TIME OF SAMPLE COLLECTION /&~ J¢

CTAKL

— Ruschde s S vrEs S YA

RUN NO. T A0

HOW COLLECTED Ceds3 A&

- /4. 42 TIME OF ANALYSLS // ;/75' S0 )

CUHLLATIVE |ANALYSIS | ANALYSIS | ANALYSIS ANALYSLS
% BY VOL.(DRY) | #1 ' #2 , #3 . #4 \
i i | |

co, 0.7 0.6 26 |
| ? ! i f

Coy + 09 I!ZO § | 20.7 ; co.7 !
. f ! : 0 I

Co2 + 0 + CO lZ‘Q 8 lza’g 20/7 ; :
i ; ’ |

| ; } i

} ! j . ?

| i i ‘ 5

‘ | i ;

COMPONENT | | RATIO \WT./MOLE
% BY VOL.(DRY)i #1 ; #2 #3 I | AVG. | MOLE WT\ (DRY)
& j ‘- ‘ !

02 0.7 | D6 0,6 | £33 | 44/100 |, 279
02 ‘ 20! 20,/ 20,/ | 20,1 [32/100 .422 |

: ; ‘
. [ \
co : o . o , 035 128/100 |- 909
| | | i
- L
{ i
; |
; i A
. f !
l ! ) ? :
No (100-Above)! 79.2 ! 79.2 79.2 ' 75,2821 28/100 |2- 185
AVG. MOLECULAR 890

VET/aP4B

20

WT. DRY STACK GAS
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VALENTINE, FISHER & TOMLINSON
STACK MOLSTURE CONTENT DATA AND CALCULATIONS

CLIENT SR8 /07 A

RUN NO. <

LOCATION A¥SasE.  fmydd 2% 20

NO. &6 —4

OPERALOR S¢ o ~NSEN ///v’ée./_ﬁﬁi

SAMPLE BOX_£.ED

li,u CONDENSED, ml (1l ml =1 gm
BUBBLER (#1 W/APPROX. 100 ml WATER)

IMPINGER (#2 W/APPROX. 100 ml WATER)

BUBBLER (#3 DRY)

H,0 ABSORBED BY SILICA GEL, ml
TOTAL H20 COLLECTED, ml

VOL. OF H,0 VAPOR @ 70°F, AND 1 ATM. =
0.0474 x TOTAL H;0

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR . WT. OF STACK GAS

DATE 7 /2¢ ,/ 7

CONTAINER WELGHTS (gm)

FINAL INITIAL | NET

N

42, 9| S332{-3.3
.9

4482 4432 57

AA)
lo~

.8 3643 | hs

6453 66/.3 allte

~.27

% MOISTURE IN STACK GAS = 100 x VOL. H,0 VAPOR

VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK GAS

100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/aP3C
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VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ FA AR or pr = DATE OF ANALYSIS _ 7. 2 2. = ==
EVALUATION LOCATION Ay i@ 4ge £ f=y2 55, . = RUN NO. =
EVALUATION DATE _ /=2 9 _ 7 ¢ CLEAN-UP SET NO. &46—-S5—
I. EVAPORATION OF SO (ml) OF _AcE 7o,y
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER. .
i
FINAL 7743/ 4 (mg) - TARE 77425, 3 (mg)
~BLANK (L0057 wmg/ml) (_ B O ml) = o, <& mg) =_* mg.
II. FILTER CATCH LO e IPSA (Media Type)
FINAL Z4Z. 2  (mg) - TARE _ £33 © (mg) = /5.2 g
BhAAUR L s22.9 ~me. - /7 8.5 - = #, <
II1. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON : m9. ,
WATER IN IMPINGER AND BUBBLERS. :‘_
FINAL?7 £9 7.4 (mg) - TARE 77 <L 94 3 (mg)
<BLANK ( - mg) = /e 3 mg.

IV. PARTICULATE FROM EVAPORATION OF 240 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -

FINAL 77422, (mg) - TARE 77 €20. 9 (mg)
-BLANK ((.cc28& mg/ml) ( 2 2O ml initial

- <. O _ ml CONDENSED = 2.3 & ml) = &, 7 mg) = 2.2 _ ng.

V. PARTICULATE FROM 9O (ml) OF _A4c&7o~/A  RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 802 79 7 (mg) - TARE F0273.2 (mg)

~BLANK ((-©°5"7 wg/ml) ( 90 ml) = Q 5~ mg) - 2. 0 =g
VI. TOTAL PARTICULATE = I + II + III + IV + V , = 33.& nmg.
BLANKS
FINAL 7553¢.4 ung.
ACETONE = _ .+ 2 wg/ /40 ml= .905 7 wmg/ml TARE 2852 = mg.
ETHER~CHLOROFORM = /- & ng(FINAL7928C. 7 mg - TARE 7927z, 9 mg) -
WATER = . <~ mg/ /FO ml = .oczg. mg/ml. FINAL 5, >3 <« mg.

TARE —go092_ ¢ mg .
VFT/AP9 A .
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATLION SHEET

CLIENT £ PA F /P AC =~

SAMPLING POINT LOCATION _ /- F7 A2 S/ SCrAdSE

Baft 29 Jhs /975 RUN NO. Zw&ZE  HOW COLLECTED SAA 3 BA &

TIME OF SAMPLE COLLECTION /2032~ /75&% TIME OF ANALYSIS 3o fu/y W 757

CGULATIVE ANALYSIS ' ANALYSIS | ANALYSIS | ANALYSIS |
;, BY VOL.(DRY) . il #2 43 ' #h |
i 1
, ‘ . |
coy Jl 2% o0 | o./ ! |
[ ~ 7 DA~ ‘ i
Cop + 07 | 20,7 20.7 Zo o '
T | : . : :
CO2 + 07 + CO | 3.7 20.7 @ Zo6
i t !
| ’ i
| | i
| | : H
i ; T
: ; : i
COMPONENT | | | : | RATIO \WT./MOLE|
% BY VOL.(DRY)| #1 . #2 ' #3 i #4 i AVG. '@ MOLE WT\ (DRY)
H ’ } I | B
€02 w1l 00 i 0.l L 06T 44/100 009 |
_ ‘ ! g i :
02 206 207! 20,9 120 ¢ !32/100 Q;j:‘
co oo | ©0 | &.0 0.0 i28/100 1 O !
| ; | ' | | 5 s
1 . § )} | §
i T : i ! '
: ‘ ! ' i ! ;
i ; ' ; i ' !
; i : ! | ‘
' H i i : X
No (100-sbove) | 19 .3 ' 79.3 . 29.4 1 19.333 28/100 . 22.213
‘ AVG. MOLECULAR 28.83 |
WT. DRY STACK GAS
VTa/aP4R
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CLIENT Z° 7

VALENTINE, FISHER & TOMLINSON

- s T 2 .
PR e

LOCATION

'l .
Sro L HES

s ksl .

OPERATOR S o 2vSca L Al di il

SAMPLE BOX (7..%.°

v

HyO CONDENSED, mi (1 ml = 1 gm)
BUBBLER (#1 W/APPROX. 100 ml WATER)

IMPINGER (#2 W/APPROX. 100 ml WATER)

BUBBLER (#3 DRY)

H,0 ABSORBED BY SILICA GEL, ml

TOTAL HZO COLLECTED, ml

VOL. OF H.,O VAPOR @ 70°F, AND 1 AIM. -
§OTAL H70

0.0474 x

MOISTURE IN STACK GAS, %

MOLE FRACTION OF DRY GAS

HOLECULAR»WT. OF STACK GAS

STACK MOISTURE COMTENT DATA AND CALCULATIONS

% MOISTURE IN STACK GAS = 100 x VOL, H,0 VAPOR

MOLE FRACTION OF DRY GAS = 100-X MOISTURE IN STACK GAS

VOL. DRY GAS + VOL. WET GAS

RUN No. ¢
NO., &8 -y
DATE _7 / 3:/7 N
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
43/ 2 A2 3./
"f::;-z.é é\‘__‘é; /.O
D o
S, 2. st | O/
6597 | peo. & < <
5.7
- ¢/238

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF GAS X MOLE FRACTION +

VFT/AP3C

18 X (1-MOLE FRACTION)

926



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ ~Pi = /2 =247 &S DATE OF ANALYSIS 7-3C - 7 &
EVALUATION LOCATION A4 /S@ 4o &5 [Sy2mp, g o RUN NO. -
EVALUATION DATE _ 7 = 2¢C — 7 < CLEAN-UP SET No. _ & §-5—

I. EVAPORATION OF <%£S5 (ml) OF ACE7or/&

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE

FILTER.
FINAL 77/2 <, (mg) - TARE 7 7// 7. l> (mg)
-BLANK ((.00S 7 mg/ml) (5~ ml) =O..2 mg) = L. b mg.
II. FILTER CATCE _MS A /94 R4 (Media Type)
FINAL <39 8 (mg) - TARE _¥(25. 6 (mg) = /3.2 mg.
Bacx up £793.8 ~m9g - s8o. 2 ~9 = /3
III. HYDROCARBON OBTAINED BY ETHER~CHLOROFORM EXTRACTION ON - g
WATER IN IMPINGER AND BUBBLERS.
FINAL S ¢5/4 2 (mg) - TARE _ L S <D, / (mg)
-BLANK (/. 8 ng) - /9.7 ng.
IV. PARTICULATE FROM EVAPORATION OF _ 2 /O (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 5, 79.:.2(mg) - TARE 75 748 £, & (mg)
-BLANK ((L 202826 mg/ml) (_ 2/ QO ml initial

-_&.7 ml CONDENSED = 2o/ 2 ml) = - (& mg) =« _//.2 ng.

V.  PARTICULATE FROM ao (ml) OF Q£ &70+/5 RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL78 286,2 (mg) - TARE _J82<23.9 (mg)
-BLANK (_0pg 7 mg/ml) (__EO  ml) = . & mg) - /.7 .
VI. TOTAL PARTICULATE = I + II + III + IV + V - /o6, 2 nug.

BLANKS

FINAL 72 534 . 5 nmg.
ACETONE = . & ng/ /4O wl= XS/ mg/ml TARE 2 : .- 2 mg.
ETHER-CHLOROFORM = /. L mg (FINAL 7928Q7 ug - TARE /727&.9 mg)
WATER = __« & wg/_/FO ml =« 200254 mg/ml. FINAL 79732 £ ug.

VFT/AP9 A
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CLIENT _ 2R

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

SAMPLING POINT LOCATION

E /8 TPl b i

- g g )
METIR PSS RS e S

DATE\/u/;_/-' 1y ,=*2s RUN NO, <=2

TIME OF SAMPLE COLLECTION /0'5—- J/

o4

HOW COLLECTED 52405 /3 Al

—

27 TIME OF ANALYSIS. /. /. ,3/ =)
CUMULATIVE  |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY)| #1 #2 # 14
coz .7 o. ;/ Lol 0.7
COz+0 0o |20,6 |20 |05
COz+0+0C0 | 20.5 |20 & [Re.06 20, b
COMPONENT RATIO \WT./MOLE
2 BY VOL.(ORY)| #1 #2 #3 #4 AYG. | MOLE WT\ (DRY)
g0 2 & A 7 628 ssr100 |, 278
7] (9.9 | 200 | 2e0] 15.9 19005387100 |4, 292
co 0.0 0.0 0.0| 0.0 | ©.0|28/100 {9.0 |
Ny (100-Above)| 79.¢ | 79.¢ 729:9 | 794 | 7274 ]28/100 |22 222

AVG. MOLECULAR 28.90

VFT/AP4B

WI. DRY STACK GAS
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VALENTINE,

FLSHER & TOMLINSON

STACK MOLSTURE CONTENT DATA AND CALCULATIONS

e E
‘__—d

=, L _ .
CLLENT f // S A S RUN NQ. <
s " o
LOCATION // S L ke L AT N, /T
OPERATOR oo st it i =0 e T DATE A5 /7~
SAMPLE BOX sz
CONTAINER WELGHTS (gm)
FINAL INITIAL | NET
li,0 CONDENSED, ml (1 ml = 1 gm) ‘ .
BUBBLER (#1 W/APPROX. 100 ml WATER) e G453 |—. =2
IMPINGER (#2 W/APPROX. 100 ml WATER) q35.4| 357 I—. 3
BUBBLER (#3 DRY) L ;
334.&| 33%.7| 0./
H,0 ABSORBED BY SILICA GEL, ml o
2 ! é S ¢ f é 35 3 e /
TOTAL H,0 COLLECTED, ml ‘
VOL. OF H.0 VAPOR @ 70°F. AND 1 AIM, =
0.0474 x TOTAL H,0 o
MOLSTURE IN STACK GAS, %
.
MOLE FRACTION OF DRY GAS
—
MOLECULAR WT. OF STACK GAS
’
% MOISTURE IN STACK CAS = 100 x VOL. H,O0 VAPOR
VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK GAS

100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF GAS X MULE FRACTION +
18 X (1-MOLE FRACTION)

VFT/AP3C

100
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VALENTINE, FISHER & TOMLINSON
STACK MOILSTURE CONTENT DATA AND CALCULATIONS

CLIENT £/ i S osrt e & — RUN NO. ___ (-
LOCATION P Z/.'/ L0 E /[’ el A /;/-/-_,/"/,f/”/’: o {4/( e s NO. &5 '-j:_
o~ 7 ) .
OPERATOR ./ o 22/ o -~ #3200, DATE A. — = /5757
SAMPLE BOX 7 & ev n?
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
H,0 CONDENSED, ml (1wl =1gm s RO
BUBBLER (#1 W/APPROX. 100 ml WATER) .
IMPINGER (#2 W/APPROX. 100 ml WATER) | 7 7 T2 A /T
BUBBLER (#3 DRY) 352 ¢ . « 5
H.O ABSORBED BY SILICA GEL, ml .

2 ' L6 c /0. /
TOTAL H,0 COLLECTED, al /2 F
VOL. OF H,0 VAPOR @ 70°F, AND 1 ATM, = ‘,9’5.877,@
0.0474 x foTAL 0
MOLSTURE IN STACK GAS, 2
MOLE FRACTION OF DRY GAS

“.
MOLECULAR WT, OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL., H0 VAPOR
VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-X MOISTURE IN STACK GAS
100

’

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF GAS X MOLE FRACTION +
- 18 X (L-MOLE FRACTION)

VFT/AP3C
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CLIENT

VAL ITINZ, FISHER & TOMLINSON
ORSAT J)ATA AND CALCULATION SHEET

e

Z)’A 1£./f\:,;’;-ja}‘ !- —_

SAMPLING POINT LOCATION &~ S —w-& =w—r /s /

DATE Jo/y 30 Jo75

TIME OF SAMPLE COLLECTION ___

RUN NO._ _{o-o HOW COLLECTED 5¥Aa3 325 FAM
S/ AC

TIME OF ANALYSIS_ /., 3/ yj07%
V4

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY)| #1 #2 #3 | @4
€0, . .5 e ] . =
cop+0, | =20.8 | z0.8 ! 209 ;.20.9
Co2 +02+C0 | 208 | 20. 8 20,8 ; -C, &
COMPONENT | RATIO \WT./MOLE{
% BY VOL.(DRY) #1 #2 #3 | # AVG. | MOLE WT\ (DRY)
co2 Iz , &~ 4 &7 | &7 400 {122 |
0 20,4 203 202 203203110 |44
co 0.0 .0 0.0 | 0.0 Qo [28/100 | @
l

N, (100-above)| 7 ¢.2 | 9.2 1 29.2 | 79.2 |79.2 |28/100 {22.17¢

AVG. MOLECULAR 23.8%

VFI/AP4B
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLIENT & PF.  FiPEmire o

SAMPLING POINT LOCATION /YT &R D /scHimpor—

DATE J /30 /75 RUN NO. & & HOW COLLECTED C@As2 [40o D poinm
RS ol

TIME OF SAMPLE COLLECTION TIME OF ANALYSIS 7/3, /7 s—

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

I BY VOL.(DRY)| #1 #2 #3 24

€0y Q.0 S. O 2.g

oz + 02 2/ 0 270 |08

Co2+Q+C0| 2/ 4o 2/. 0 0. &

COMPONENT RATIO \WT./MOLE|

Z_BY VOL.(DRY) #1 #2 #3 84 AVG. | MOLE WT\ (DEY)

£o2 _© o =) 44/100 | 0O

0 210l 21,0 208 20523| 33/100 4.9

co - 0.0| o0 ©.0 0.0 | 28/100 0.0

Np (100-Above)| 29.01 79,21 7%.2 75,067 28/100 22./3%

VFT/AP4B

w4

AVG. MOLECULAR

WI. DRY STACK GAS

28841



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ D& = 'D=3, g, DATE OF ANALYSIS 7-3C-75"
EVALUATION LOCATION _& /€ 2L A mm /gD 5: GCE RUN NO. 7
EVALUATION DATE _7—3g — 285 CLEAN-UP SET NO. __ 5 S= 5—
I. EVAPORATION OF = (ml) OF Acgrs /1=
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 72257 2,/ (mg) - TARE 2P oz C (mg)
-BLANK (.05 7 mg/ml) (_ Do  ml) = .«  ng) = 77 g.
II. FILTER CATCH # (Media Type & #)
FINAL3 99,57/ (mg) - TARE ___39, < (mg) = Lo/ _ mg.

III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.

FINAL , (mg) - TARE (mg)
-BLANK ( ng) = — mg .
IV. PARTICULATE FROM EVAPORATION OF (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL (mg) - TARE (mg)
-BLANK (( mg/ml) ( ml initial
- ml CONDENSED = ml) = rg) = mg.
V. PARTICULATE FROM (ml) OF RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL (mg) - TARE (mg)
-BLANK ((_ mg/ml) ( ml) = mg) = mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = /L 7/ ng.
BLANKS
. FINAL mg .
ACETONE = mg/ ml = ' mg/ml TARE mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg .
TARE mg .
VFT/APY9 A _
105 R
N
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

cLiENtT £ PA F REPLACE RUN NO. __ 7
LOCATION JurS/DE ExrEnsiod - uo.2 Z2=5
OPERATOR _ Sas g WS o i/ DATE Ayl 2 S 7%
saMPLE Box B¢ KK
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET

HyO CONDENSED, ml (1 ul = 1 gm) o

BUEBLER (¥l W/APPROK. 100 ml WATER) | 77/ & +/e. b | 2.2

IMPINGER (#2 W/APPROX. 100 ml WATER) | 425 2 #35.8 | 2.

BUBBLER (#3 DRY) 325 o | S3EE | 1/
H,0 ABSORBED BY SILICA GEL, ml (253 | 6656.32 9. 0
70TAL H,0 COLLECTED, al /4.9
VOL. OF H,O VAPOR @ 70°F, AND 1 ATM, = ’
0,0474 x £OTAL H0 0.69678
MOISTURE IN STACK CAS, 2
MOLE FRACTION OF DRY GAS
MOLECULAR WI, OF STACK GAS

¢ MOISTURE IN STACK GAS = 100 x VOL. H,0 VAPOR
VOL. DRY ag + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-X MOISTURE IN STACK GAS

w

100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WI. OF GAS X MOLE FRACTION +
- 18 X (1-MOLE FRACTION) '

VFT/AP3C
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CLIENT L~~~ pf= S22 .. - DATE OF ANALYSIS 2 _ &— 7.
EVALUATION LOCATION __g o yo & /i &5 /= ;55 2. 4.~ =~ RUN NO. 7
EVALUATION DATE S ~2 — 7 £— CLEAN-UP SET NO. 7.2 — &
I. EVAPORATION OF I (ml) OF ~C="c,/ =
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 74,2 & — - (mg) = TARE 7.3 -Z-»~ = (mg)
=BLANK (. ©9Z 7 mg/ml) (__ 92 ml) =O 5~ mg) = .35 ng.
II. FILTER CATCH ~/SA /)—in B/ (Media Type)
FINAL #43. 7 (mg) -~ TARE _ F2 7, < (mg) *_fe. 3 wmg.
Bhek vP s £8. 3 ”mg - /7.5 v . =
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON &5 ng.
WATER IN IMPINGER AND BUBBLERS.
FINAL 775220 (mg) - TARE 2. —3 7.2 (mg)
-BLANK ( Jo R mg) = /0.5 ng.
IV. PARTICULATE FROM EVAPORATION OF _ 2 /0 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 77902.4 (mg) - TARE _77227, 2 (mg)
=-BLANK (((cx 234 mg/ml) ( 2/ Z ml initial
-_9.0 ml CONDENSED = 25/ wml) =2, % mg) = _/O.5% ng.
V. PARTICULATE FROM 2o  (ml) OF _d L/ 77 /=< RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER: |
FINAL 78785. % (ng) - TARE _7 92 5 4./ (mg)
“BLANK ((,ccc Z wg/ml) (_ & ml) = s+ 9 ng) - /9.8 m.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 72.35" mg.
BLANKS ,
FINALFS™? L. o mg.
ACETONE = -2 wg/ /4 ml= ..~ 57 wmg/ml TARE 79-- — ° mg,
ETHER-CHLOROFORM = /. & wg.(FINAL792.9C, 7 mg - TARE 752 7- 3 ng)
WATER =  , - mg/ /<o ml=_ - >>: mg/ml. FINAL76972. < ng.
TARE 7,27 - _C ng.
VFT/AP9 A e —

VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

72-5

CLIENT & FPA £F/REPLAC E

SAMPLING POINT LOCATION £y 7 A/S/0N/ ON STHACKL

DATEM RUN NO.__ 7 HOW COLLECTER Z W= on A7ED GRAR BA L
&
TIME OF SAMPLE COLLECTION/Z2¢- /3% 1 or amavvsis dge 5, 1925~

CUMULATIVE'  |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

% BY VOL.(DRY)| #1 #2 43 #4

cog 0.2 (0.2 |o.2

oz + 02 20.6 |(20.6 |£0.7

o2 +0+ 00 | 20.4 | 20.4 [ 20.7

COMPONENT 4 RATIO \WT./MOLE

%_BY VOL.(DRY)| #1 #2 13 1) AYG. | wOLE WT\ (DRY)

co2 0.2 0.2 0.2 D | 44/100 | .OBR

9 20:4 | 20,4 | 2o 0,437 53/100 | ¢.<39

co 0.0 0.0 0.0 0:0 | 28/100 | 0.0

No (100-above)| 79:4 | 79.4| 79.3 79.26) 28/100 [272.222
AVG. MOLECULAR 128.8s]

VFT/AP4B

WT. DRY STACK GAS
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VALENTINE, FISHER & TOMLINSON §
STACK MOISTURE CONTENT DATA AND CALCULATIONS

et E P R _FIRE Peped RUN NO. 3 X 5
NO.

LoCATION ousr= pE ExrTensonl

OPERATOR __ Seg parsonr] DATE & Aud- 75
saMPLE BoX R ¢ &
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
HAO CONDENSED, ml (1 ml = 1 gm)
2 ' -
BUBBLER (#1 W/APPROX. 100 ml WATER) “ 2.7 F27. / :.o_ _
IMPINGER (#2 W/APPROX. 100 ml WATER) 4.5 4453 o. 3
LER (#3 DRY)
BUBBLER ( | 337.9 | S37.7 .2
H,0 ABSORBED BY SILICA GEL, ml L /8.6 IR > =
TOTAL H,0 COLLECTED, ml /2, = ’
VOL. OF H,O VAPOR @ 70°F. AND 1 ATM. = ;
0.0474 x %OTAL H,0 0.5 9
MOISTURE IN STACK GAS, % | .8
MOLE FRACTION OF DRY GAS ‘,
]
MOLECULAR WT. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL. Ho0 VAPOR
VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-2 MOISTURE IN STACK GAS
100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/A®3C



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT _= P4 S/REPLACE DATE OF ANALYSIS R-d——"7 5
EVALUATION LOCATION _& yoweosai™ =k == fr e RUN NO. X
EVALUATION DATE __ B— 3 ~75— CLEAN-UP SET NO. 7 2 - 5—
I. EVAPORATION OF 92 (ml) OF _Acse 7o =
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 79 266.7(mg) - TARE D72 2 46 09 (mg)
=BLANK (. 093 7 mg/ml) ( 9 ml) =<.5 mg) =_5. mg.
I1. FILTER CATCH /WSA //C6 R A (Media Type)
Bak oo FINAL 4329? - ;mjgj : TARE/ 84:.222. L4 - m-(:g) : //;. 74- mg.
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON = ~
WATER IN IMPINGER AND BUBBLERS.
FINAL 259 /2./(ng) ~ TARE _ D6 900.7 (mg)
-BLANK ( /o 8 mg) o= 7. & ug.
IV. PARTICULATE FROM Wuomnou OF <2490 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 29 20/.2 (ng) - TARE _ 79/ 9 0.2 (mg) )
-BLANK ((.022 2 smg/ml) (___ 242 ml initial
- _/<2. % ml CONDENSED = 22778 *0. 7 wg) =_/0. 3 ng.
V. PARTICULATE FROM 2 (ml) OF ACE7o+/Z RINSE OF IMPINGER,
/nunnl.ns AND CONNECTORS AFTER FILTER:
FINAL7 96659 (mg) ~ TARE _2 2, & L.8 (mg)
“BLANK (o005 7 wg/ml) (_7C  ml) =g, < mg) - _£C.7 g
VI. TOTAL PARTICULATE = I + II + III + IV + V = _70.5" mg.
BLANKS
FINAL 78523_. 5 mg.
ACETONE = C. 2 wg/ /<4y ml= .JOS7 mg/ml TARE 223535.8 mg.
ETHER-CHLOROFORM = /.2 wg (FINALG25C. 7 wg ~ TARE 792 72.9 ng)
WATER = . £ mg/ /¥C ml= .c0o2S % mg/ml. FINAL 746973 < ng.

TARE 7,<7 - ng.
VFT/AP9 A

Lo



VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

VEI/AP4B

WT. DRY STACK GAS

113

CLIENT £EPA F/REPLACE 7372

SAMPLING POINT LOCATION E XTI NS/on QN STACK

DATE A4 & % /973~ RUN NO. 8 HOW COLLECTEDZATZ2@RATED &#PAQ 8A &

TIME OF SAMPLE COLLECTION (28— /4 %9 TIME OF ANALYSIS Ad& S5 /928

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

% BY VOL.(DRY)| i1 #2 #3 #4

09 0. 4 0.5 0. £

oz + 02 20,8 | 20.8 | 20.8

Co2+02+C0 20.8 | 20.8 | 20 8

COMPONENT | RATIO \WT./MOLE

% BY VOL.(DRY)| #1 #2 #3 #4 AVG. | MOLE WT\ (DRY)

coz 0.4 | 0, 10.¢ O, 433] 44/100 | 9]

02 20,4 | 20% | 20,4 Q0 ¢ 7! 32/100 {5,577

co 0.0 6.0 0.0 0.0 |{2a/100

Ny (100-Above)| 79 ‘2 79.2 | ?29.2 7.2 | 28/100 {22,124
| AVG. MOLECULAR 29.88 |
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CcLIENT EPA F LA RUN NO. T
ﬂ
LOCATION QUTI/ D& S XTEALT] o/ no £ 4 - 5
OPERATOR _ S¢/g4/¢%50 4/ DATE & Logs 7 <
saMPLE 80X A K
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
HyO CONDENSED, ml (1 ml = 1 gu) doe o .
BUBBLER (#1 W/APPROX. 100 ml WATER) 429,1 22 3.3
IMPINGER (#2 W/APPROX. 100 ml WATER) 445, & 343, 5| 2.5
BUBBLER (#3 DRY)
H-O ABSORBED BY SILICA GEL, ml )
2 ? >70.4% {“ 2, o) < =
TOTAL H,0 COLLECTED, al /7
VOL. OF H.O VAPOR @ 70°F. AND 1 ATM, =
0.0474 x TOTAL Hy0 <53ozF
MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS
MOLECULAR WT. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL. H,0 VAPOR
VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-X MOISTURE IN STACK GAS
100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WI. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFTAR3C
15’



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ 24 [f~)P=D; ,~ = DATE OF ANALYSIS 2-7- 7<s—
EVALUATION LOCATION A Ve L.~ =, 252,27 = RUN NO. -7
EVALUATION DATE E-6-7< CLEAN-UP SET NO. T L T
I. EVAPORATION OF 7O 2 (ml) OF A=z " _. /="
RINSE & BRUSHING.OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL72 22 .2 (mg) ~ TARE 20 27C. 2 (mg)
-BLANK (. 995 7 mg/ml) (_/9¢ ml) = - &  mg) =2 9 ug.
II. FILTER CATCH /v <~ //C%H 2 .4 (Media Type)
FINAL 272. C (mg) - TARE _ 2 s> ¢~ (mg) = /3 ng.
BACk /A - r93.5~ (ma> — /737 C ma = /7 3 et
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM mmcnon ON : 7 -
WATER IN IMPINGER AND BUBBLERS.
FINAL 795~ < (mg) -~ TARE 7252 7. =7  (mg)
-BLANK ( - wg) - _&.2 ng.

IV. PARTICULATE FROM EVAPORATION OF =</ (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -

FINAL77 045,3(mg) - TARE _7 70 S . % (mg)
-BLANK (L ogz22: mg/ml) ( 25/ ml initial

- __//. & =l CONDENSED = 239.2 ml) = .7 mg) =_/7.2 nmg.

V.  PARTICULATE FROM /o s~ (ml) OF AL&L 7os/ 4"  RINSE OF IMPINGER,

st Wt

BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 28/ 9.7 (mg) - TARE 72C95.75 (mg)
-BLANK (oo 7 mg/ml) (/<2 = ml) = & §  mg) - 22.3 .
VI. TOTAL PARTICULATE = I + II + III + IV + V = F7 % mg.
BLANKS
FINAL 7 8 $2 4 .%ung.
ACETONE = (0.8 wg/ /40 nml=0.0657) mg/ml TARE _J8 - 5 mg.
ETHER-CHLOROFORM = /., B mg.(FINAL 792500 ng ~ TARE 79 275.7 ug)
WATER = . 4 ng/ /40 ml= 00285 mg/ml. FINAL 7 % 773. ¢ ng
. TARE _ 74¢72.0mg
VFT/AP9 A

16



VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLINT £LP.A. FIRELLACE

/¢ -5

SAMPLING POINT LOCATION QUTS/O&™ EXTanNSion

DATE A, fo /925" RUN NO.___9

HOW COLLECTED/A FE6£ATED i3 84c-

o3
TIME OF SAMPLE COLLECTION §F2- /22 11 oF ANALYSTS dycy, 2 /975~

CUMULATIVE | ANALYSIS f ANALYSIS | ANALYSIS ’ ANALYSIS
% BY VOL.(DRY) #1 1 #2 | #3 , #4

l i i
co2 o. 5 2.6 L O ’
Coz + 0z 2 | 20.8 ‘20.8 |
€Oz + 0y + CO 270 274

; f |

|

.
COMPONENT : [ RATIO \WT./MOLE
% _BY VOL.(DRY) #1 #2 | #3 #4 AVG. | MOLE WT\ (DRY)

i

o‘( f O.‘ le :

€02 0,887} 44/100 }.299
l I | ! ’ T

0, 20,4 ; 20,2 | 26,2 [22,2¢7 32/100 |4, 998
f i ! - |

co P e L2 12 | . 16T 28/100 [.047

N> (100-Above)

79.0| 7?9.0 | 79,0

| 79,0 28/100 |23.2

VFT/APLR

117

AVG. MOLECULAR 28.90|

WT. DRY STACK GAS
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT (B P A F REPLALE

RUN N0, /O

LOCATION é XTEALS /24/

wiD-5

OPERATOR __ desgalSoal

DATE & 4 % 2"

SAMPLE BOX MRLuE

HyO CONDENSED, ml (1 ml =1 gm)
BUBBLER (#1 W/APPROX. 100 ml WATER)

IMPINGER (#2 W/APPROX. 100 ml WATER)

BUBBLER (#3 DRY)

H,0 ABSORBED BY SILICA GEL, ml
TOTAL uzo COLLECTED, ml

VOL. OF H,O VAPOR @ 70°F. AND 1 ATM, =
0.0474 x fOTAL Hz0 .

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WI, OF STACK GAS

CONTAINER WEIGHTS (gm)

FINAL

INITIAL NET
44g9. | +4+.0| 4.0
7. S e 4y, / 2.7
R45.5| 348.9 -9
635 527.9 1 746
/5.2
’ 422048

% MOISTURE IN STACK GAS = 100 x VOL., H.0 VAPOR
VOL. DRY Gﬁ + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK GAS

100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WI. OF CAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/AP3C



VALENTINE, FISHER & TOMLINSON
LABOR~ATORY ANALYSIS AND TOTAL PARTICULATE SHEET

DATE OF ANALYSIS 2 - 7— 77—

L

CLIENT £ PA F /2R Sl FL

1' '.

EVALUATION LOCATION ___ 4 /=4 25 (= /2= -2 RUN NO. /o
EVALUATION DATE _ S =4 — 7 5 CLEAN-UP SET NO. /5 =35
I. EVAPORATION OF /0O 72 (ml) OF _ ACET /=
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 7984, « (mg) - TARE 798 32 S (mg)
-BLANK (- 0c S 7mg/ml) (_ /97 ml)=.C& mg) = ¢ ng.
II. FILTER CATCH < d //Jp /< A (Media Type)
FINAL 2382. 6 (ma) - TARE __ 35 7. / (mg) = /5.5 mg.
Bhcu P 228, 7 [m4 = ‘mg ) = 277 ~
III. HYDROCARBON onmnmn BY-FTHER-CHLOROFORM EXTRACTION ON = . : g -

WATER IN IMPINGER AND BUBBLERS.
FINAL 77532.2 (mg) ~ TARE _775 2 3.9 (mg)

-BLANK (__ /- & mg) = /2.4  mg.

IV. PARTICULATE FROM EVAPORATION OF 250 _ (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION ~

FINAL 7845C¢,9 (mg) - TARE _7 8528 2 & (mg)
-=BLANK ((.©02 25 mg/ml) ( 260 ml initial
- _ 76 wl CONDENSED = 252 9ml) = o 7 mg) =_22 4 mg.
V. PARTICULATE FROM /29 (ml) OF 4CE7D,/5~ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 772 274 (mg) - TARE 2 725 £.9 (mg)
-BLANK (. 0cS 7 mg/ml) (__ /2T ml) = ., 7 mg) - 2~ ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = // 3.2 mng.
BLANKS
- FINAL =3(. 46 mg.
ACETONE = _J.8 wg/ /40 wl= _C.0057 mg/ml TARE S HL:.3 mg.
ETHER-CHLOROFORM = /. 4 ng(FINAL 742807 mg -~ TARE G 278.9 mg)

WATER = __O. & mg/ /%0 ml= 0028  wmg/ml. PINAL ;/g 273.7  mg.
16223.2 mg.
VFT/AP9 A

170



VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

75-5
CLIENT £ P A . A/R&PLACE
SAMPLING POINT LOCATION QU7ZS/DE EXTENSION '
DATE 446 &, /975~ RUN NO. /O HOW COLLECTEDZA/FESRATED OB B AG
TIME OF SAMPLE cor.LECTION/.z”- /9 %% TE oF AvaLYSTS A 6. 7
CUMULATIVE  |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1_ | #2 | #3 #4
o2 . & ! g, 3 ! 2 £ i
Co2 + 02 208 . 208 |
CO2 + 02 + CO 2/.0 f 1/.0 ! 2/. Q0 1;
: ] .
1 . S—
COMPONENT Z i RATIO \WT./MOLE
% BY VOL.(DRY)| #1 #2 #3 #4 AVG. | MOLE WT\ (DRY)
Coz [ 0.4 ' o 3 o. 4 .- g. 4 | 44/100 /76
% 204 zas | za4 o 321100 |4 528
co oz | 0.2 | o.2z ©.2 |28/100 | .95
A l ]( 093 | 395 %] 347
.5
f |
No (100-Above)| 79. 0 79 79.0 179,01} 28/100 |22./2
AVG. MOLECULAR 28.3¢
WT. DRY STACK GAS
VFT/APL3
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VALENTINE, FISHER & TOMLINSON

STACK MOISTURE CONTENT DATA AND CALCULATIONS ' t
vt _EPa FIRE Peppo s RUN NO. _// ;
LOCATION E xTBALS 2 o/ N0.7 g-F
OPERATOR __ Sevan S0 o/ DATE S.c-7 -
SAMPLE BOX 254(,0«.4)

CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
H,0 CONDENSED, mi (1 wl =1 gm) 5
BUBBLER (#1 W/APPROX. 100 ml WATER) Fo m )
IMPINGER (#2 W/APPROX. 100 ml WATER) 424.2 433.8 4

LER (#3 DRY)
BUBBLER ( R40,¢ | 4% /2

554-4 L46.8 g.6

TOTAL H,0 COLLECTED, ml !

Ho0 ABSORBED BY SILICA GEL, ml

voL. OF H,0 VAPOR @ 70°F. AND 1 ATM. =
0.0474 x %oux. H,0 . 5,3/

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL. H 0 VAPOR
VOL. DRY m% + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK GAS
. 100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/AP3C -
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VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT _ £ PA S/ RE 2L A L DATE OF ANALYSIS X = 7 =9 c=—
EVALUATION LOCATION _ A /&L n F =, 25 =;, Az5~ RUN NO. /]
EVALUATION DATE -6~ 75 CLEAN-UP SET NO. DL =~ 3
I. EVAPORATION OF /~» 4% (ml) OF AL s ps =
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 28 /90 (mg) - TARE _ 72 7/ 2,/ (mg)
-BLANK (©.005 7mg/ml) (_/QL ml) = ©.( mg) = 5. 3 og.
II. FILTER CATCH M S /0% R4 § (Media Type & #)
FINAL 325 2 (mg) - TARE _370. 5 (mg) = % 2 .
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.
FINAL (mg) - TARE (mg)
-BLANK ( mg) = mg.
IV. PARTICULATE FROM EVAPORATION OF (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL (mg) - TARE (mg)
~BLANK (( mg/ml) ( ml initial
- ml CONDENSED = ml) = mg) = . ng.
V.  PARTICULATE FROM (ml) OF RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL (mg) - TARE (mg)
-BLANK (( _ mg/ml) ( ml) = ng) = mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V =_ /0, / ng.
BLANKS
FIUAL 225 3C Cng.
ACETONE = - & ng/ /40 ml = 1005 ug/ml TARE S A i Bng.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL -
N TARE ng.
VFT/APS A

<4




VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

) 6-35
CLIENT ERA. FL/REPLACE
SAMPLING POINT LOCATION QUZS/Q& X TeMS/o0N
DATEAYS. &6, /S RN NO.__ s/ / HOW COLLECTED L4/ 7Y@ ATEY SRAB 8 AC

TIME OF SAMPLE COLLECTION /257= /4% T1ME OF anaLYSIS ALt 7

CRMULATIVE  ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY)| #1 | b2 | #3 #4
I |
co, g.& . 0.5 > !
‘, ? i }
€02 + 03 0.6 ' 20.4 20. b .
o ‘ . T
; | i
C02+02+C0 1208 . 20.8 : 20.7
} ;
!
— T 1
i X
i |
‘ ! ;
COMPONENT | ; | RATIO \WT./MOLE
Z BY VOL.(DRY)| #1 | #2 #3 2 AVG. | MOLE WT\ (DRY)
! ! i
Oz L 0. L 1 0.8 g, e— O, 571 446/100 | 22
! i f
02 200 20/ | 20/ ! 290, /|32/100 [6.932
co 0.2 ©.2 | o©./ 5, 2 | 28/100 | .05 5
: {
! !
i ] :
| _i
| :
N2 (100-Above)| 78.2 78.2 78.3 | 75. 2 | 28/100 [2/.8°,
AVG. MOLECULAR 2550
WT. DRY STACK GAS
VFT/&P42

125
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

Nt E PR _FiesPepes

LOCATION S wTEAS L <
OPERATOR __ AP L& /R LD

SAMPLE BOX [ &

H20 CONDENSED, ml (1 ml =1 gm)
BUBBLER (#1 W/APPROX. 100 ml WATER)

IMPINGER (#2 W/APPROX. 100 ml WATER)

BUBBLER (#3 DRY)

1,0 ABSORBED BY SILICA GEL, ml
TOTAL'HZO COLLECTED, ml

VOL. OF H,O VAPOR @ 70°F., AND 1 ATM. =
0.0474 x FOTAL Hy0 .

MOISTURE IN STACK GAS, %X
MOLE FRACTION OF DRY GAS

MOLECULAR WI. OF STACK GAS

RUN NO. / &
N0.7 7 - 5
DATE S -S5-73
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
43/ 9 | 429.4 2.0
A5/ O G4 2.4 3.9
J 3e- 2 33¢.3 0. o
632.2 | (24.9 5= 3
// . 3
« §3562

¢ MOISTURE IN STACK GAS = 100 x VOL. Ha0 VAPOR
VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK GAS

100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/A®P3C

127



CLIENT £ DA /= /2= 04 &~ =

VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

DATE OF ANALYSIS 2. =_ o5 o—

EVALUATION LOCATION _ A /E£°P o rm S = A o sy RUN NO. / 2.

EVALUATION DATE =2 — & - 7= CLEAN-UP SET NO. 77—

II.

BACK- P /82. #  fmag) /79 3 (ng)
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON

EVAPORATION OF 25 (ml) OF Qoo i

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.

FINAL 2 20 £3 &(mg) - TARE 270 38, & (ng)
~BLANK (,oc 5 Tmg/ml) (_ 7 & ol) = . & mg) = _ £ 2 ng.
FILTER CATCH A~} S .4 ;/ Qb [ (Media Type)

FINAL 4c 4 7  (mg) - TARE 2E 0.7 (mg)

'
N

s [
3
a

WATER IN IMPINGER AND BUBBLERS.

FINAL7794 7/ (mg) - TARE 7 79 <4 o — (mg)
-BLANK ( -] mg) - o ng.
IV. PARTICULATE FROM EVAPORATION OF =2/ ¢ (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 2725%.7 (mg) -~ TARE 2955 3 9.5 (mg)
-BLANK (20285 mg/ml) (____ 2/5— ml initial
-_ /3 wl CONDENSED = £03.7 nl) = . & mg) = /&.5  pg.
V.  PARTICULATE FROM/3 O (ml) OF/ZCE 7V AL  RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL? 70 Fc,2 (mg) - TARE _7 207.3.3 (mg)
-BLANK (.00 7mg/ml) (/2O ml) = « 7 mg) - a2 mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V : = _7&.¢8 ng.
2 +
BLANKS /v /
I FINAL 75526 .6  ng.
ACETONE = . 9§ ng/ /%0 ml= 0.00¢7 mg/ml TARE B3y 8 mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg.
TARE wg.
VFT/AP9 A
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLIENT 5’7’9/ /‘/_:?5,04 PEE S 72-3

SAMPLING POINT LOCATION

oty £ Oo7e £7

DATE _&/ §//" S RUN NO._/ Z-Cogc HOW COLLECTED /7 Be il 7Zu /o0 G

TIME OF SAMPLE COLLECTION

/.
TIME OF ANALYSIS M/ 23

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

% BY VOL.(DRY)| #1 #2 #3 #4

€0, 0.3 0.2 o,z

coz + 02 Zo.9 | Zo0.8 | 208

C2+0+¢C0 | 20.7| Z0.9 | 20.9

COMPONENT RATIO \WT./MOLE]

Z BY VOL.(DRY)|  #1 #2 #3 #4 AVG. | MOLE WT\ (DRY)

co2 2. 3 g2 | o2 Q. 2= | 44/100 |.088

02 20.7 20.6 | 2.6 20.6 | 33/100 {6 592

co @) o o./ ©_l2&/100 | O

Ny (100-Above)| /9. / 79.2 | 79./4 _ 179. /71 28/100 |22./48
AVG. MOLECULAR 2288 3

VFI/AP4B

WT. DRY STACK GAS
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

_ C AL
CLIENT <~ /00 F7ls < 2 d RUN No. ___ /%

LOCATION Mo oz Aoy =~ agre S art st No.d 8 - S

” / « a——
OPERATOR e , 270 AN SN DATE _~/ <7723
rd

SAMPLE BOX_ & ~¢rc ‘ .
CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET

HyO CONDENSED, ml (1 ml = 1 gm)
BUBBLER (#1 W/APPROX. 100 mi WATER) 435/ 433 9 /.7

IMPINGER (42 W/APPROX. 100 ml WATER) | 447 &| 945 4 | 2. 2

DRY
BUBBLER (#3 ) | 3274;'» 22¢ 9 .3 B
H,Q ABSORBED BY SILICA GEL, ml ' S
2 = Gers | gese | S
TOTAL HZO COLLECTED, ml ’ 9‘ S
VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM. =
0.0474 x TOTAL H,Q . O. 450

MOISTURE IN STACK GAS,

MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL. H,0 VAPOR
. VOL. DRY c.é + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-~2 MOISTURE IN STACK GAS
100 '

MOLECULAR WT. OF STACK GAS = AVG., DRY MOL. WI. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/AR3C



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ . o= poii o — DATE OF ANALYSIS °- 2- o
EVALUATION LOCATION J /o m o o= = 6 o o - == RUN NO. /2
EVALUATION DATE £ -6 — D & CLEAN-UP SET NO. T~S- s
I. EVAPORATION OF _ // 7 (ml) OF _ ACET i/
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL So/<2e-7 (mg) - TARE 2 3/3 £.9 (mg)
~BLANK (.o~ 7 mg/ml) ( /77 ml) = « /7 mg) = ./ mg .
I11. FILTER CATCH MSA /e 1R i) # (Media Type & #)
FINAL37 2. 2 (mg) - TARE _3&6 2., 2 (mg) = /5. 2 mg .
Back o 785, 2 (1) /3 3./ (M5 -
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON =2 ~3-
WATER IN IMPINGER AND BUBBLERS.
FINAL76S73,< (mg) - TARE 265 74O (mg)
~BLANK ( lo & __mg) = ~.. _ mg.
—
IV. PARTICULATE FROM EVAPORATION OF £/ 5 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 77245.2 (mg) - TARE _ 7 7R 295 (mg)
-BLANK ((_ow2%2 mg/ml) ( 2/.5 ml initial
- 9.5 ml CONDENSED = 24 & ml) = .l  mg) = /5 ng.
V.  PARTICULATE FROM /20 (ml) OF _Ac&7oaE" RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL /239229 (mg) - TARE _27 38 5.4 (mg)
-BLANK (295 7mg/ml) (_ /2© ml) = .7 mg) = 5.z mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V B R ol mg.
BLANKS o A5 /-
FINAL ng.
ACETONE = ng/ ml = mg/ml  TARE mg.
ETHER-CHLOROFORM = mg.(FINAL mg - TARE mng)
WATER = mg/ ml = mg/ml. FINAL mg .
TARE mng.

VFT/AP9 A
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

Nt LA L esir o E S

SAMPLING POINT LOCATION {_04".-7?;'//"_?’ Do 7 7 !

DATE 2/ 5/7;5" RUN NO._/ F—(g#t HOW COLLECTED /wzégycz,ﬁ W S
I 4

TIME OF SAMPLE COLLECTION TIME OF ANALYSIS 27/ S
CUMULATIVE  |ANALYSIS | ANALYSIS ! ANALYSIS | ANALYSIS

% BY VOL.(DRY)| #1 #2 #3 #4

Co, 0.3 a3 0.3

Co2 + 02 0.9 | 2o.9 | 2o.«

co2+@+C0 | Z0.9 | 20.9 120.9

COMPONENT RATIO \WT./MOLE

% _BY VOL.(DRY) #1 __ #2 #3 #4 AVG. | MOLE WT\ (DRY)

coz c.3 |o. 3 o 2 o. 3| 4s/100 |./32 |

02 20.6 | 20.6 | 2o.5 20.6 | 33/100 |6.592 |

co ) = = o 1287100 | D

T

Np (100-Above)| 9.7 | 23./ | 79./ 79.7] 28/100 |22, /42

AVG, MOLECULAR 1£8.37

WT. DRY STACK GAS

VFI/AP4B
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VALENTINE, FISHER & TOMLINSON

STACK MOISTURE CONTENT DATA AND CALCULATIONS

—
Fonem 4 ‘-[.‘:_//.‘./7 =

CLIENT & ~A
o

LOCATION & oirmrre  foma o Y 2o

OPERATIOR /é s ) T ~/7;f’,v‘7?//

—

SAMPLE BOX /L jam o  Farr

Hy0 CONDENSED, ml (1 ml = 1 gm)
BUBBLER (#1 W/APPROX. 100 ml WATER)

IMPINGER (#2 W/APPROX. 100 ml WATER)

BUBBLER (#3 DRY)

H,0 ABSORBED BY SILICA GEL, ml
TOTAL HZO COLLECTED, ml

VOL. OF H,0 VAPOR @ 70°F, AND 1 ATM. =
0.0474 x fOTAL H0

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WI. OF STACK GAS

RUN NO.

79-5

=

—

CLEAN-UP NO. /5 — 3

DATE S -/2 - 74

CONTAINER WEIGHIS (gm)

FIM INITIAL | NET
#s0.9 | 446.] | %.3
gzfo | 4497,/ L9

295-C | 848,90 | 1.5
€993 | ¢a0.8 | ==
/4.7
2.63:75

% MOISTURE IN STACK GAS = 100 x VOL. H,0 VAPOR

VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-2 MOISTURE IN STACK GAS

100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/AP3C
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VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ =4 [f /==, Al = DATE OF ANALYSIS _ £ —/Z -— <
EVALUATION LCCATION £ [/ EL L{=fT /= @ T~ = RUN NO. /<~
EVALUATION DATE S-—/0—75 CLEAN-UP SET NO0. ~ 9 S—
I. EVAPORATION OF /3 (ml) OF ACE 7 /&
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 72/03.7 (mg) -~ TARE _2D0L2 4.2 (mg)
-BLANK (. ces 7 mg/ml) ( //& ml) =7  mg) = &7 ng.
I1. FILTER CATCH A~y <k //05b AA  # (Media Type & )
FINAL 329. 5~ (mg) - TARE _305.9 (mg) = _ 23.¢ mg.
Bhck — > ’90.2 M9 - /7 83.9 ~m39 - /a.=
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON ma
WATER IN IMPINGER AND BUBBLERS. '
FINAL 7792233 (mg) - TARE 7792 9L (mg)
-BLANK ( . ng) = /3, S~ mg.
IV. PARTICULATE FROM EVAPORATION OF 25 2 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL29803,¢ (mg) - TARE _787& 20 (mg)
~-BLANK ((,cv285 mg/ml) (_ £ 5 3 ml initial

- /9.7 =l CONDENSED = 2353 ml) =,7 mg) =_ 7.7 ng.

V. PARTICULATE FROM /, 7 (ml) OF A<z 72/~ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL7? 77840 (mg) - TARE _77 70,7 (mg)
-BLANK ((.¢o$ 7 mg/ml) (__// 2 ml) = .7 mg) = 2/ mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = F9. 3" ug.
BLANKS 4 v/
Kew A FINAL ng.
ACETONE = ag/ ml = mg/ml  TARE mg.
ETHER-CHLOROFORM = mg (FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg.
TARE mg .

VFT/APY A
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VALENTINZI, FISEER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

—-— - / - / Py
CLIENT = ~ A Lo prmirmes — Syt L2
SAMPLING POINT LOCATION o  SuveHtiRe = L£=¢

DATE

8§/ 2.7/7 = RUN NO.

),

7
HOW COLLECTED -+ =< - .-

TIME OF SAMPLE COLLECTION TIME OF ANALYSIS ;-2"?4’5,"?«— - B sy
CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY)| #1 #2 . #3 #4
CO, a 5,3 | O

!
Co2 + 02 Z0.3 20,3 1725,9

i
cog +Q +¢co [ZC 3 Zo. 3 ;ZI.O

;
COMPONENT RATIO \WT./MOLE|
% BY VOL.(DRY)| #1 #2 #3 #4 AVG. | MOLE WT\ (DRY)
Co2 O. c.2 O. & O. =<t | 44/100 |, /7!
07 20,4 | 20.s— 20.5 20,57 32/100 |65
co o o o. /. o l287100 ] ~
No (100-Above)| 79. 2 | 79.2 79.¢ 79. 1 | 28/100 122./473

VFI/AP4B
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VALENTINE, FISHER & TOMLINSON

STACK MOISTURE CONTENT DATA AND CALCULATIONS

cLient A K Aoy L

LOCATION /78 & e sr2iie.

/{f: ol &

OPERATOR %Céfﬁ 22 -L?W/’/'/\/

SAMPLE BOX fc e

H,0 CONDENSED, ml (1l ml=1gnm)
BUBBLER (#1 W/APPROX. 100 ml WATER)

IMPINGER (#2 W/APPROX. 10C ml WATER)

BUBBLER (#3 DRY)

Ho0 ABSORBED BY SILICA GEL, ml
TOTAL 1:120 COLLECTED, ml

VOL. OF H,O VAPOR @ 70°F. AND 1 AIM. =
0.0474 x TOTAL H,0

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL. Hp0

VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK GAS

100

VAPOR

RUN No. /-5
NO. 8 (- 5
DATE AL LI
CONTAINER WEIGHTS (gnm)
FINAL INITIAL | NET
27,/ | 432.7 | 42
s, | 980.9¢ | 189
26 9| 3363 ./
74| L32.2 2,2
/2
L 797

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/AP3C
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VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ o~ S=uRZ2e & i DATE OF ANALYSIS 2 _,/ " — =2 &
SVALUATION LOCATION A /i@e o= /<o 2. 2807 RUN NO. ., S5—
EVALUATION DATE L~y 2= CLEAN~-UP SET NO. < 5 — S—
I. EVAPORATION OF // & (ml) OF A=~ /e
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL7222 2.2 (mg) - TARE 2522 2 S, o (mg)
-BLANK ( .©oS 7 mg/ml) (_//%2 al) = .7 ng) = S mg.
11. FILTER CATCH /o5~ s/gh = - i (Media Type & #)
FINAL 326.6  (mg) - TARE __25 5. / (mg) = 29,5 mg.
BAcxkur  198.2 i) FE2.6 g ) = /5.6 a3
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON == 7
WATER IN IMPINGER AND BUBBLERS.
FINAL 790229 (mg) - TARE __ 790 /2.5 (mg)
-BLANK ( /s E ng) ‘ = /8 37 mg.
IV. PARTICULATE FROM EVAPORATION OF L S52 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION - :
FINAL 75827 (mg) - TARE 7678 ¢C .7 (mg)
-BLANK ((,.00285 mg/ml) ( 25z ml initial
- ,<&Z.34 ml CONDENSED = 2357 o ml) =g, 7 mg) = /9. = mg.
V. PARTICULATE FROM /s s (ml) OF ACS7C/ /& RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 289, -2 (mg) - TARE 2 27 <2/ (mg)
-BLANK (. sos7 mg/ml) (/757 ul) = O, & ug) = /4.5 ug.
V1. TOTAL PARTICULATE = I + II + III + IV + V = 3.7 mg.
7 / '
suaks  fow At/
FINAL mg.
ACETONE = ng/ ml = mg/ml  TARE mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE ng)
WATER = mg/ ml = mg/ml. FINAL ng.
. TARE ng.

VFT/AP9 A
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VALENTIN ., FISYER & T MLINSON
ORSAT DATA AND C~LCULATON SHEET

CLIENT :[/;/Z e pLE = s o= i

SAMPLING POINT LOCATION e St = e e oy : PR

DATE -.‘3’/,//‘2 Sz <~ RUN No._ /& HOW COLLECTED /v “Z.in ™R 3wl =o',

TIME OF SAMPLE COLLECTION TIME OF ANALYSIS 3’3 2L UL

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

% BY VOL.(DRY) #1 #2 #3 #4.

COp ol / 2,2 | 2% 1o =

Co2 + 02 2043 g Z/ o |28

coz + ag +¢co |€ 7{ g |22 | Z4a |20 7

7 |

COMPONENT RATIO \WT./MOLE

% BY VOL.(DRY) #1 #2 #3 #4 AVG. | MOLE WT\ (DRY)

CO2 2.3 O 4 C. < OoF | 44/100 | ./ 76

0y 20.6 290. ¢ 20.5" |20.6 | 32/100 16,392

co o o < = 128/100

Np (100-Above) 79.7 79 79. / 172 /| 28/100 [22./¢¢
AVG. MOLECULAR 2372

VFI/AP4B
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VALENTINE, FISHER & TOMLL...
STACK MOISTURE CONTENT DATA AND CalLCULATIONS

CLIENT =. ~ A,

RUN NO. /5

LOCATION Mrs = Qi isgcs K&

OPERATOR &£l ¢ At ce>™ / STAATDAL
rd

N0.81-5

- - —

DATE —=- 7 -

SAMPLE BOX__ 2. ¢ =

H,0 CONDENSED, ml (1 ml = 1 gm)
BUBBLER (#1 W/APPROX. 100 ml WATER)

IMPINGER (#2 W/APPROX. 100 wl WATER)

BUBBLER (#3 DRY)

H,0 ABSORBED BY SILICA GEL, aml
TOTAL 1:120 COLLECTED, ml

VOL. OF H,0 VAPOR @ 70°F., AND 1 ATM, =
0.0474 x FOTAL Hpo

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WI. OF STACK GAS

CONTAINER WEIGHTS (ym)

FINAL INITIAL | NEZ
F3¢. | <309 | S.o
“GL s Y72 e
33¢. & 23577 | 0.9
S 7.9 <7 5.8
/ 3. 7
-9 .

X MOISTURE IN STACK GAS = 100 x VOL., H,0 VAPOR

VOL. DRY GA

+ VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK GAS

100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WI[. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/AP3C
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CLIENT £ £4 <~ 2Z=p = DATE OF ANALYSIS Y. /<. 7>
EVALUATION LOCATION AL, =& . =~ == =" >  _ - .= RUN NO. /5
EVALUATION DATE £ -/ <= = CLEAN-UP SET YO. =) -
I.  EVAPORATION OF _ // 2 (ml) OF A=z, /E
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL2 772 2.2 (mg) ~ TARE 99 5 9 < < (mg)
-BLANK (. gos 7 mg/ml) (// 2 ml) = . & mg) = 5.2 ng.
II. FILTER CATCH /7 SA //J% R A ¢ (Media Type & #)
FINAL 25 4 (mg) - TARE =5, & (mg) = 6.2 T .
Béck 42 20/-7 M3 - /17 6. % mea R
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON —_—
WATER IN IMPINGER AND BUBBLERS.
FINAL 792729 (mg) - TARE 295 2 S. & (mg)
~BLANK ( /e 2 mg) = & - mg.
IV. PARTICULATE FROM EVAPORATION OF 2 9¢ (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 79,035 (mg) - TAREPDC O £, 7 (mg)
-BLANK ((.002924, mg/ml) ( =227 ml initial
- _/3.7 ml CONDENSED = 27(. 3 ml) = - & mg) = _/2./ nug.
V.  PARTICULATE FROM /25 (ml) OF _AcZ7gs/, " RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 77/6/.2 (mg) - TARE 7 7,/4-9. 9 (mg)
-BLANK (( . 225 7 uwg/ml) ( /2% ml) = . Z mg) = JO, ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 5 9.4 mg.
— /
BLaNks Aol AL 7
FINAL ng .
ACETONE = mg/ ml = mg/ml TARE mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg .
TARE ng.
VFT/AP9 A
€ FRen~ Ty—=2 Lza<zl 4

VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

Reck ~ur TromIe CALEET TRE LEAxALE



VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLIENT =, 2, A, /88 Sy AceE

SAMPLING POINT LOCATION vt g oo

DATZ &4/9 /75 RUN YO.__ /& HOW COLLECTED wag AAE

TIME OF SAMPLE COLLECTION /4. &7 = //J3% TIME OF ANALYSIS & /,«//7-:

CUMULATIVE |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 i #2 ! #3 #4 l
| i -~
C02 i ' .4‘6 | €,5 i ’
! L 0.9, 3
CO2 + 0O A ’ | ol ’ :
2 + 0y 208 —2!0 ﬁ : ;
Q2+02+C | 28 | 9,0 ! 20.9: |
| |
- ! |
i i . i
: ! ) S
| ! | !
— : : ;
COMPONENT : : ; ; BRATIO \WT./MOLE
% BY VOL.(DRY) i #2 L #3 P . _AVG. | MOLE WT\ (DRY)
{ | : | H
. !
cop e . & | & |.S67] 44/100 | 29
l ! f = f
02 20.:).20.9 20.9° 0.3%] 32/100 (£ 5o
co . © o | ® . ._© [28/100 | ©

| z |
: | r

"HI | 28/100 22!1#

AVG. MOLECULAR 28. 90|

Np (100-Above)! 77§, 27 77./,

WT. DRY STACK GAS

VET/&P4z 145
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VALENTLINE, FISHER o LUMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT £ .2 A. RUN NO. /7

89-5
LOCATION AorEycsir €& NO. Ay
OPERATOR A 522> /[ S=emw™r/ DATE S/ 3-78

SAMPLE BOX < c4an i€

CONTAINER WEIGHTS (gm)

FINAL , INITIAL | NET

H,0 COMDENSED, ml (1L ml = 1 gm)
BUBBLER (#1 W/APPROX. 100 ml WATER) #/2.9 | «/3; |—o

IMPINGER (#2 W/APPROX. 100 ml WATER) | > 2 Se2.¢ |—0.y

3¢/ | 2t | o=

BUBBLER (#3 DRY)

1,0 ABSORBED BY SILICA GEL, wl

t/98| T73E | 26

TOTAL H20 COLLECTED, ml v : - 2C. /

VOL. OF H,0 VAPOR @ 70°F, AND 1 ATM. =

MOISTURE IN STACK Gas, X
MOLE FRACTION QOF DRY GAS

MOLECULAR WT. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL, H,0 VAPOR
VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-X MOISTIRE IN STACK GAS
: 100

MOLECULAR WT, OF STACK GAS = AVG, DRY MOL. WI. OF GAS X MOLE ¥HACTION +
18 X (L-MOLE FRACTION)

VFT/AP3C

147
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLLENT £/ gUN NOo. /2
LOCATION Ao Crlei2@ 14 O . NO. 3 = 5

OPERATOR  ALLiARD BIPATEN DATE s, 121925

SAMPLE BOX Rec

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET

H,0 CONDENSED, ml (1 ml = L gu) - |
GUBBLER (4L W/APPROX. 100 wi wAteR) | FF7Z | T2 = ¢

IMPINGER (#2 W/APPROX. 100 ml WATER) | &5/, 7 PP 2.3

BUBBLER (#3 DRY) 2s0.0 B39&6.9 /e

1120 ABSORBED BY SILICA GEL, ml (;4;’ 2. L 2e O 9‘ 5

TOTAL 320 COLLECTED, ml Jou b

VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM. =

0.0474 x TOTAL H20 78 (8F l

MOISTURE IN STACK GAS, 2

MOLE FRACTION OF DRY GAS -

MOLECULAR WI. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL, H.,0 VAPOR
' VOL. DRY GAS + VOL. WET GAS )

MOLE FRACTION OF DRY CAS = 100-% MOISTURE IN STACK GAS
, 100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF CAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/AP3C
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VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ L& = /=2 T .- ey DATE OF ANALYSIS 2~ @ -7 s
EVALUATION LOCATION A,/ = = = &= & °~ o =  -T RUN NO. /=&
EVALUATION DATE &-/32- &~ CLEAN-UP SET NO. & 3 - =—
I. EVAPORATION OF 77 (ml) OF AcE 7o/
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 7972 (/ (mg) - TARE 7207 7 5.2 (mg)
-BLANK (.c0S 7 mg/ml) (22 wml) = - mg) = 5, <L ng.
II. FILTER CATCH /=S~ //g2 == @ (Media Type & #)
8 FINAL 32 7.2 (mg) - TARE _35/. & (mg) = J<& £ mg.
Atk u7 227 ome - 77 mg - 7./ mg.
II1. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.
FINAL 7935 29.4(ng) - TARE 792722 (ng)
-sLank (7~ & ng) = /3.4 _ ng.
IV. PARTICULATE FROM EVAPORATION OF 2 2 S (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 7%272¢5 (mg) - TARE 757 //.7 (mg)
-BLANK ((.cc2z o mg/ml) ( a2 = ml initial
Q
-~ _b.l  ml CONDENSED = 3C8.Fal) = .9 mg) =_"'7"7 us.
V. PARTICULATE FROM / #© (al) OF ACE7or/E” RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 792222 (mg) - TARE 79202 .3 (mg) ‘
-BLANK (.cos7 mg/ml) (_ /%9 ml) = » & mg) = 2<c./ ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 9% 7 mg.
BLANKS &, n */
FINAL mg.
ACETONE = ng/ ml = mg/ml  TARE ag.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg .
TARE g .

VFT/AP9 A

+.0



CLIENT

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

ERPA FreESLAcE

SAMPLING POINT LOCATION _ Al s mdces Ach XA
pATE 8 /i3 /> R M. /&
- Ve

TIME OF SAMPLE COLLECTION

HOW COLLECTED £ad® RAE
TIME OF ANALYSIS g /o5 o
/

CUMULATIVE {ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 ‘ #2 | #3 . #4
- ‘ l
€Oy 2 4 .4 l1 0.8 | |
e——— . —| ; 1
CO2 + 02 n0.6 | 20.6 | 20 6 ' J
| = |
Cp+0,+C0 | no.6 | 207 | o7
i. :
—_ I .
| .
| | |
! !
COMPONENT ; ! RATIO \WT./MOLE
% BY VOL.(DRY) #1 | #2 #3 i #4 AVG. | MOLE WT\ (DRY)
] ;
o2 0.4 | 0. 9 .3 O.< | 44/100 {O./76
. I { : i
0. 20,2 ; 20.2 | 20.3 2.2 |32/100 |G
co ; 2 0./ | A&l | O. s |28/100 {9,028
|
! !
i \
‘! !
i |
| | i
N, (100-above)| 79. 4 | 79,3 79.3 | |79, 3 | 28/100 |222c9
AVG. MOLECULAR 22.27
WT. DRY STACK GAS
VFT/AP4L2

e

& e e



-

Lo
hERD e
Iy
e Y
PR

Jarae

Idv/L3A

¥ /. /1. B, (. = MU+ g awy
- .- om0 w 00 .V S V4 7 i e q O \\! \\ . TOVHIAY
i ._;;c\_.w; \\\\\\\&\\\\\\i =3 8¢ \\‘\\y \f« j
AN A B P 7 7 >z g coz|-» Y
Al DI i AN S CF (a4 A A R BN )]
RS ISP VRN VAV .SV Ar: I 4 WAV AV AV AN B Ve L
Ao I P I - - i Mk T
Y f.... _L B i 1 _ |¢ \M V v~ - - .
RN ISYTYN | A Ry 1’ ¢ -J.J\Wu .”.U.p\ T .w\ l.w‘nrm P
ARV l..ﬁ.w N‘/~ «Aﬂl. ~swd K = N \—r. T -
— o S L= 5 IR v 4 37 T
N A 4y A REER F X o
Tl | o, 3 B 2o & - ALY RS i
- B AR AR pRA A DA < ST \..\ S T
- T3 | E 27 37 ° RDIESH 7 (A \ 3¢ vm ‘. ..Jn. A P A Y
A B ) o REEN 77 q 7 = MRS
- ‘ -A\ t. w.\lnl\wl c»vv. ' d 7 .ﬂ v . v -&. - - NN o »c.-v\h ; 4 -\ -,- \ —
N RN AR 4 LRSS [ - T 7
..... i e " : ~.-.» 7, 17
S (7S N Y 0 A DAL W3 ACAEA S ] 2 |
] .W...m... ) \\ \“\ / \ Tz i .‘r. H NN.V J\b =7 gv.\.
............ RS WA «. B lfk» T REERIA STV A7 7
- |A: \ All. ¢ \4..‘ - s . - S mv 3Ty ﬁ |Ilﬂ e \u«l
TR BRI A mN — i V=% sy T
L/ L’ A . v I TN T P
S P R 27 B 359 TV} =1 A L -y
TRt MRl AT :ay .l Mol Ry AV I Al SASraw A V.2 & -V\\. r\vm,ﬁ & ‘..V I ,U oL 1% mv < ..M\.‘.\\-\
2002 (4.) [(voBu,) | WnLov | Q341530 (02H.) (4.) (40) | 13UNn0 | 13WI (1324 218n0) (NIW) | (sun #2)
¥ *dWlL KIA2YA {0cH,) “gHll | “aWil (4.) MIL ML
ALI0¥d0 | WOvLS dWnd HY 3214140 HA 10114 | INIOd Jv3IoNIdwi] Xo8 ‘M3l SV9 A¥O ¥313W SV9 A¥O | “4v13 2101
TYASIINT W11 ML NIMLIM OVIM:SINTVA IOVY3IAV WAUIINI INIL 30 ONINNIOIS & QI0U0IIY :SINIOVIY SNOINVINVISNI
73015 7 W3RN - HITNIT 38084 1N0AVT INIOd ISUIAML 40 JLIVWIHIS $ T ONIL13S ¥ILV3H 38044 3 X089
W TV Ny ‘NI \ VIO 317Z0N 380Yd . Ry Mt o L] SUNVIE ¢~ *ON dn-N¥31)
24 7T 77 YV T 7717 SNOISNINIO A0VLS g 4l Lt dfl SBEen§® T gz W& SO Wil
R St S F > S A AF Lzl L8 Zh5 ] WY 108 BUM
7o 7 ¥0LVd D 2.00C1 L AD T Y TSI SUIAN X00 YILIN T TI4NVS
OTHTTTHA XV 2T 3UNISION GIMNSSY 2s il alAl 0av 5T "N Ny
AN - I 1.5 N
BM., T T Sd + 84 = NS, awd =32 torvels . Fromaw G 7 S sy s/401veidg
6H., o 0%, (S4) 3unSS3Hd 1¥0d SINVIE IV N 1.3 TINVINOGMI AcimT 57 SNOILIONOD INJISWY <7 7) .7 31V0
DRSO WD I 3 Wl 133HS VAVO ONITIWYS 3ISHIAVHL TN W SAnTT NS NOLLVI0Y 140d
BH. (84) 3unsS3ud I1Yi3wouvs. NOIONIHSYM ‘J111V3S$ A agt] NJd3 NIm

NOSNITWOL ¥ ¥3HSI4 INIINITVA

Dagywrs FoAN LAVLS

¢-79



VALLHTINE, ©18

CLIENT & £A

i & TOMILLINSON
STACK MOLSTURE CONTENT i2ATa& AND CALCULATLONS

LOCATION _4 s BAsk Frs 2 A=

OPERATOR __AYE ACD Set BNKIN

S&PLE BUX Beacx

HoO CONDENSED, mi (L ml = 1 gm)
BUBBLER (i1 W/APPRUX. 1UG il WATER)

IMPINGER i+2 W/APPROX, 1(i} ml WATER)

BUBBLER (#3 DRY)

4,0 ABSORBED BY SILICA GEL, m
TOTAL H,0 COLLZCIED, ml

viL. OF H,0 vapPuk @ 70°F. AND 1 AlTM. =
0.0474 x TOTAL H0

MGISTURE IN STACK GAS, %
MUOLE FRACTION OF DRY GAS -

MOLECULAR WT. OF STACK GAS

RUN NO.

(7
o, Od=8

patk . K~/95-75

§ CONTATNER WEIGHTS (wm)
H
|

r [INAL INITIAL NET
4sg 3 | FS/S | 7.3
470.8 (67 9 2.9
3,8.3 3/3./ .2
tasg | 0432 | .3
/7.2
2.3/8

% MOLISTURE IN STACK CAS = 100 x VOL, 1,0 VAIPOR -

VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK GAS

100

MULECULAR WI. G STACK .35 — AYG. RRY #)
18 X {(i-MO-

.- T/AP3C

e WL Y GAS

LorRAL auld)

181

L WLE FRACTLICN +



CLIENT 2= /P A S /087 Pl o0 o DATE OF ANALYSIS &S -22-7%
EVALUATION LOCATION £ /w.56S S~ f o= . = RUN NO. /2
EVALUATION DATE S =~/3- )57 CLEAN-UP SET NO. S = &
I. EVAPORATION OF /(4O (ml) OF 2 = "™,y

VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

—— )

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.

FINAL 2 23s2.0(mg) - TARE 7 7@ 2 <, / (mg)

-BLANK (. ¢ 5~ 7 mg/ml) ( /o€ ml) = S mg) = /e

g .
I1. FILTER CATCH MSA /0o 2.7 @ (Media Type & #)
2 FINAL <2 7 ¢ (mg) - TARE Y- (mg) = 32.9 mg.
S ACA P /72,85 ma - /76, % ”ag -
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON = /. / Tz
WATER IN IMPINGER AND BUBBLERS.
FINAL 2446043 (mg) - TARE 6Ll /. / (mg)
-BLANK ( e 8 ng) - 6.7 ng.
IV. PARTICULATE FROM EVAPORATION OF — =9 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION ~
FINAL 6852,/ (ng) - TARE _24 & A (mg)
-BLANK ((. 2234 mg/ml) ( =< ml initial
- _/7-& ml CONDENSED = 2/2. 2 ml) = & mg) = //. 3 mg.
V.  PARTICULATE FROM /3% (ml) OF _ALE72+ = RINSE OF IMPIMNGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 7990 34.9(mg) - TARE _ 290 2 3.9 (mg)
-BLANK ((_ .o 2ug/ml) ( /32 ml) = =8 mg) = /., > ug.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 4L o
BLANKS QO.n #/
FINAL mg.
ACETONE = ng/ ml = mg/ml  TARE ng.
ETHER-CHLOROFORM = mg.(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL ng .
TARE ng .
VFT/AP9 A
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

cLIENT 00 F/REMACE

SAMPLING POINT LOCATION OL7S/0&~ AXTHNS/aa/
ZNTESCATE D
DATEMedeS, /9 /92’y vo._/ 9D HOW COLLECTED Sul 48 B AL

Co2 + 02 m,‘ ZQJ{

Co2 +02 +C0 |20, |

20.4 204

TIME OF SAMPLE COLLECTION TIME OF ANALYSISM
CUMULATIVE [ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 #2 | #3 . #4
t
| |
COg ‘az ! Q,z_.i 0.3 i
1 H 1
e _l
. 20. ¥
|

r, -

COMPONENT ! RATIO \WT./MOLE
% BY VOL.(DRY)| #1 2 | #3 #4 AVG. | MOLE WT\ (DRY)
cO2 RN N - ©. 3 0, 233] 44/100 |, /o8 |

T l _ — = ‘
02 [ 20,2 ¢ 20,2 20,0 20,167 32/100 [ . 4¢3
co i 0 o o_| O [28/100 | o

| l

5 f

|

No (100-Above)| .79 . & 7?:@ 77.6 ] _77:4}28/100 [22.25%8

AVG. MOLECULAR 28, %

WT, DRY STACK GAS

VFT/APLR
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VALUNTINE, FISHE. & Tutll,INSON -

STACK MOLSTURE CONLENT HATA AND ¢ ‘LUULATILONS S
—
CL.ENT ‘:/5% /‘z;é’f/é/cf RUN NO., == &
LOCATION ///45/6'/:-:& s ee - NO. _____8 5 = F'u
. '
OPLRATOR éz Gollp ~ A S At _ &/ 2/75"
SadPLE BOX __R/iue
; CONTATNER WEIGHTS (ygm)
. FINAL § INITIAL | NET
11,0 CONDENSED, wi (L ml = 1 yu) ; |
BUBBLER (#1 W/APPRUX., 100 ml WATER) | 4o | 290.0 | S. &
a .
IMPINGER (4. W/APPROX. 10U ml WATER) 444.7 § a3 < /. 5‘
i
. 3 1 ]
BUBBLER (#3 DRY) L 226.9 | 3246, 8 PO/
[ s T
li,u ABSORBED WY SIL1CA GEL, wl - — ,
2 ’ ‘ - ST77,.5 1 572.9 . < [

TC LAL HZO CULLEC{ED, ml

/.8
Wi, OF H,0 Vag R @ 70°F. AND 1 AIM, =
0.0474 x ToTAL Uiy
" 2 X :_5__9

MGISTURE IN S1ACK CAS, %

MOLE FRACTION OF DRY GAS -

MOLECULAR WT. OF STACK GAS

% MDISTURE IN STACK CAS = 100 x VOI.. li,u /APOR
Vul.. DRY GAS + VOL. WET GAS

MOLE FRACTION UF DRY GAS = ltu=% MCISTUKL IN STACK GAS
100

MOLECULAR WT. G° SiACK GaS = AVG. BRY Mo Wi. OF GAS X MULE FRACTION +
18 X (1=-MOLZ FXACTION)

V. [/APIC
157



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT &£/~ <, 7= Po s~ DATE OF ANALYSIS S --o- 735
EVALUATION LOCATION A /o A& S ypmimsy ~L.2 RUN NO. 20
EVALUATION DATE 2/ 5 CLEAN-UP SET NO. S

I. EVAPORATION OF /55 (ml) OF QE 7wt

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE

FILTER.
FINAL 728 4.4 (mg) - TARE 75 £% 9D 5% (mg)
-BLANK (> 9 S 7 mg/ml) ( /S S ml) = +9  ng) = /3.9 .
II. FILTER CATCH /554 /o 24 ¢ (Media Type & #)
FINAL 2&/. S (mg) - TARE 2S5, 4 (mg) = //2 ng.
BAci A rs82 -~ /6. &+ = /2 ”
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON <
WATER IN IMPINGER AND BUBBLERS. ”
FINAL?27225 (mg) - TARE __ 77 7/&8E & (mg)
-BLANK ( /. 3 ng) - (.9 ng.
IV. PARTICULATE FROM EVAPORATION OF 2 3O (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 2922045 (mg) - TARE _ 79279/ (mg)
-BLANK ((.€028 4 mg/ml) ( 238 ml initial

- //- & ml CONDENSED = 2/2.2 ml) = + 9 __nmg) = E. S mg.

V. PARTICULATE FROM /3 i (ml) OF £ C& 7 or/£~ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL _P6607.2(mg) - TARE 2L S— 28 5 (mg)

~BLANK (+ 0057 wg/ml) (_ /3 9 al) = . & mg) = /7.3 ng.

VI. TOTAL PARTICULATE = I + II + III + IV + V = JC. & ng.
BLANKS ®. . */ |

FINAL mg .

ACETONE = mg/ ml = mg/ml TARE mg.

ETHER-CHLOROFORM = mg.(FINAL mg - TARE mg)

WATER = mg/ ml = mg/ml. FIMNAL mg.

TARE mg.

VFT/AP9 A
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SAMPLING POINT LOCATION (NFS/DE X XTHAISION
DT AUS. /9, JIE Ru vo._ 2O

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLIENT £PA F/AEP: 4c £

TIME OF SAMPLE COLLECTION

HOW COLLECTED = & ‘e e AT E£0
TIME OF ANALYSISAOé‘ 29, /975

CUMULATIVE | ANALYSIS ; ANALYSIS ! ANALYSIS , ANALYSIS
LBYVOL.(ORV)! #1 | #2 | #3 | 44
i l ’
€Oy o2 0.2 0,2 |
Co2 + 0p 20.3 20.3 203 '
C2+0,+00 ' Z20.3 20.3 20,3
| |
J ! |
| _:
| | |
COMPONENT | | RATIO \WT./MOLE
X BY VOL.(DRY)| #1 | 42 #3 L AVG. | MOLE WT\ (DRY)
l : T .
[ofs}] N . D A , 44/100 |,0R8
] ; ,
9 201 20, | 20 ! 20.1132/100 {5,922
co 090 | 00 | oo | 0.0 |28/100 | .0
i | i
! ;' ?
i ! ;
j . {
Np (100-Above)! 779 | ! 1 729 | 287100 | 2. 222
AVG. MOLECULAR 28.33

VFT/APL:

159

WT. DRY STACK GAS
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATLONS

,";‘, -7 ——-!/
CLIENT 4"'/“/—/ ,/, 2 RUN NO., <

LOCATION ///’/"f/ // T CE NO. 8 0-5

OPERATOR ,/f o ot = .J//‘/a--:.w DATE =7 ./ 77—
SAMPLE BOX Eirow
7 CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET

HyO CONDENSED, ml (1 ml = 1 gm) /Dﬂ

BUBBLER (#1 W/APPROX. 100 mi WATER) =

IMPINGER (#2 W/APPROX. 100 ml WATER) | 4 23.g g/gg'q, £ 3

BUBBLER (#3 DRY) 332 2 222.0 /.2
H,O ABSORBED BY SILICA GEL, ml .

2 ’ , Cs/7. 38| Lty .5
TOTAL H,0 COLLECTED, ml /s 5
VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM, =
0,0474 x %or,u. H30 e o
MOISTURE IN STACK GAS, %

MOLE FRACTION OF DRY GAS °
MOLECULAR WT, OF STACK GAS

X MDISTURE IN STACK GAS = 100 x VOL. H.O0 VAPOR
VOL. DRY GAS + VOL, WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK CaS
100

MOLECULAR WT. OF STACK GAS = AVG. DRY MOL. WT. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/AR3C
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VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ o4 A/ o5 S po s DATE OF ANALYSIS 2-2...9:"
EVALUATION LOCATION _A£ /£ 0 ine” /[T PT S0 = RUN NO. _ 2/
EVALUATION DATE 2 - /2= 77 CLEAN-UP SET NO. 2 - 5
I. EVAPORATION OF (ml) OF
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL (mg) - TARE _ 5 /8, & (mg)
-BLANK ( mg/ml) ( ml) = mg ) = mg.
I1. FILTER CATCH i (Media Type & #) o e D
/5/4 FEC Ce T I AL S — LTI LrSH By erdn _;;/.'-';"'/"L s - -’7
FINAL (mg) - TARE 22 &L (mg) = mg.
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.
FINAL (mg) - TARE (mg)
-BLANK ( mg) = ug.
IV. PARTICULATE FROM EVAPORATION OF (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL (mg) - TARE (mg)
-BLANK (( mg/ml) ( ml initial
- ml CONDENSED = ml) = ng) = mg.
V.  PARTICULATE FROM (ml) CF RINSE OF IMPIMNGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL (mg) = TARE (mg)
-BLANK (( mg/ml) ( ml) = mg) = mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V - lovr ng.
BLANKS £.+ %/
- FINAL mg.
ACETONE = mg/ ml = mg/ml TARE mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg.

TARE ng .
VFT/AP9 A .
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CLIENT £ F £ [F/£5 5 fx

EVALUATION LOCATION L/ER RS LE" = 2% 57 L& RUN NO. 2=
EVALUATION DATE 2 - 20-0 5 CLEAN-UP SET NO. ST =5
I.  EVAPORATION OF /SO (ml) OF A LETCr /5
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL P90 598 (mg) -~ TARE 50 25,2 (mg)
-BLANK (23S 7 mg/ml) (_ /SO ml) = . 9 mg) =__ 37 mg.
II. FILTER CATCH /754 //ps A N~ (Media Type & #) _
so0C, 9 365’. s 2.4
FINAL €02, 9  (mg) - TARE 3545, 9 (mg) = 4 S o mg.
BdAck P ;92 9 o / 80.7 = 2-2 mg
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION oﬂ’ )
WATER IN IMPINGER AND BUBBLERS.
FINALG 724 £.7 (mg) - TARE 62 25 6./ (mg)
-BLANK ( - ng) = /C. ng.
IV. PARTICULATE FROM EVAPORATION OF 20.5  (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 2 2/0 8.9 (mg) - TARE 220 £2%2.2 (mg)
=BLANK ((_« 99284 mg/ml) ( 295 ml initial
- /% ml CONDENSED = 0._,4-_ m;) = «5 =mg) = /9.5~ ng.
V.  PARTICULATE FROM Qg (ml) OF _Q&QCL g/ /227 RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL7? 295, 4 (mg) -~ TARE _2 2372 .9 (mg)
~BLANK (s cc$ 7 ug/ml) (__ /9O ml) = o /lfp  mg) = 22. 5 ag.
VI. TOTAL PARTICULATE = I + II + III + IV + V = /7/.2 nmg.
BLANKS Lun =/
FIGAL mg.
ACETONE = mg/ ml = mg/ml TARE mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg.
. TARE mg.
VFT/AP9 A

VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

&y

DATE OF ANALYSIS = =2 /=<5
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CLIENT &£ PA LIREPLACE

VALENTINE, FISHER & TOMLINSON

ORSAT DATA AND CALCULATION SHEET

SAMPLING POINT LOCATION gWZS/QE ENTENS/IN
ZINVNTEGR D
DATE Mt 26, /AL RN NO._Z. 2 HOW COLLECTED caga g oid o

TIME OF SAMPLE coLLECTION //2%-/2

oge

= TIME OF ANALYSI

Auo 2/, 1975

CUMCLATIVE  {ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
“BY VOL.(DRV)| #1 | #2 | #3 #4
| | |
€09 5O /e O L o . :
! ' ' l
coz + 0 20.8' 208 20.8 . |
: |
C2+0+C0 | 240 | 2009 24,0
| : {
— i
| f
|
. v
COMPONENT ; % RATIO \WT./MOLE
% BY VOL.(DRY)| #1 | #2 1 #3 L 4 AVG. | MOLE WT\ (DRY)
! T i
coz ! ) ).O /.o 1,Q | 44/100 | ,4e
! [ :
02 IS8 . 19.8. 15.& 19.8 | 32/100 |£.233¢
co 0.2 0.1 0.7 0.2 {28/100 |.955
z
! 1
i H :
| s
!
N, (100-above)| 75.0| 9.0 77,0 | 79 ol 287100 |22.120
AVG. MOLECULAR 28,95

VET/AP4LE
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VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT ERPA F<F) P2 7= DATE OF aANALYSIS F. =,/ = .~
EVALUATION LOCATION £ £S5 ~iRPS S22 RUN NO. <
EVALUATION DATE L) 2o 757 CLEAN-UP SET NO. 2 2-5—
I. EVAPORATION OF /& (@l) OF ACETe, j/—
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 772Z%.C(mg) - TARE 772/7.32 (mg)
-BLANK ( -2¢5 7 mg/ml) (72 zl) = . 4  mg) = 5.3 g
II. FILTER CATCH MS8A //Cb 2~ (Media Type & #)
FINAL 392.& (mg) - TARE _ 3,2 5~ (mg) = 25,/ mg.
Bl o2 1 8e./ mg = /8. / me - o
I1I. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON —_—
WATER IN IMPINGER AND BUBBLERS.
FINAL 773587 (mg) - TARE _7734,23 3 (mg)
/
-BLANK ( /e B ng) = 3.0 ag.
IV. PARTICULATE FROM EVAPORATION OF 205 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 789 792 (ng) - TARE 2895 &5 (mg)
-BLANK (( ,o0 2806 mg/ml) ( 205 ml initial
- /3 ml CONDENSED = /92 ml) = ., S mg) = /OC.2_  mg.
V. PARTICULATE FROM /25~ (ml) OF _ A¢CZ7¢r/s RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 77046 S0 (mg) - TARE _ 770 &7 2. (mg)
- - /7.
-BLANK (L, JcS7 wg/ml) (/2% =l) = . 7 mg) - _.___7 / ng -
VI. TOTAL PARTICULATE = I + II + IIL + IV + V - 70,3 mg.
BLANKS Ao @/
FINAL mg.
ACETONE = mg/ ml = mg/ml  TARE ng.
ETHER-CHLOROFORM = mg.(FINAL mg - TARE ng)
WATER = mg/ ml = mg/ml. FINAL mg .
TARE og.

VFT/APY A

169



VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLINT & PA F/REPLACE
SAMPLING POINT LOCATION Q&/7°S/ O™ &XTENS1AN/

DATAlS 2 JIIT R No._2 3 HOW COLLECTED Z'f .6“?"'72'; :

TIME OF SAMPLE COLLECTION

;# TIME OF ANALYSIS 406.%, /975"

VEI/APLR

170

V4 Z=
CUMULATIVE | ANALYSIS ; ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY)| #1 | #2 5 #3_ #4
i
€O, 1 (-2 ..f' o, £ | 0. S |
oz + 0 32._4 20,7 20.8 !
CO2 + 0p + CO , g .
! |
j ' .
| | ! ? |
COMPONENT | ; | f | | RATIO \WT./MOLE
ABY VOL.(DRY)| #1 | #2 | 43 L # i__AVG. | MOLE WT\ (DRY)
| ' _
02 Yy 4,8 L4877 1 46/100 |, v of]
! l ' ‘
02 20,3 . 0.3 20,3 20,3 [32/100 £ 494
. i E : i
co 0.1 | O.1 | ©°.] ; O [28/100 |.,028
! |
, , |
f ! | ;
! }
; ! f
. : |
Ny (100-above)| 79 1 | 79.2 1 79.) ?77.1_33{28/100 22.157
AVG. MOLECULAR 25. 39

WT. DRY STACK GAS
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Puy b, dainbie & Ut ENSON
STALR MO LR LN (e vALA A CALCULATLONS
CiiEdT ___['//Z’/ Al D A TN LY B RUN O, L
LA Iuli //‘,7;-’/’/"./:-:: AW S M. 8 Q - £5
Vi HATOR 45 g A __.:‘_‘K/—;//]'(,a o DATE . = L2 T
LPLE BUK DR IE - .
COHTY IR WETGHTS ()
VAL : INLTLAL « wEY
o COHRERWEL, = L i b e l : %
GUBBLER .o i/AcPRus . Jonow WATER) | __$%8.8 448.2 . O.&
IMPLHCER - 7 W/APPROx. oo md WATER) 2y ' fez.7 .
CBLLR (2 D) |
Bl (e __Fers | 2e¢2 S
U ABSORBEIL LY sLlilCA Gii, wi . P |
- | svs.y | $e8.4 S8
- !
TLTAL WU cubLRe e, ml A
- . -
!
Vol OF H ooy wag o 70°F. Alb 1 ATM. = :
Lo0bA74 X oA oo x N 5753
. f e v . “w i
»3ISTURE Ln STA £ GAL, » :
f\—-———-———
“OLE FRAUL N -+ DRY GAS i
. o
L]
ULECULAK WT. ¢ STACK CAS |
{
 E—
£.. -
. MOISTURE Ih SVvACK GAS = iive x VUi, iU APUR
Yul.. DRY GAS + VOL. Wil Gn
4OLE FRACTLON UF DRY GAS = @ o= MOISTHR iN Siand vdo
) 104G

~ MOLECULAR WP, o STAUK . an - V6. YN WI.oUS GAS X MULE FRACTLUN
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