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This report is issued by the Environmental Protection Agency to report
technical data of interest to a limited number of readers. Copies are available
free of charge to Federal employees, current contractors and grantees,

and nonprofit organizations - as supplies permit - from the Air Pollution
Technical Information Center, Environmental Protection Agency, Research
Triangle Park, North Carolina 27711; or, for a fee, from the National Technical
Information Service, 5285 Port Royal Road, Springfield, Virginia 22161. ,‘

This report was furnished to the Environmental Protection Agency by Valentine,
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expressed are those of the author and not necessarily those of the Environmental
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I. INTRODUCTIQN INDRU 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 National 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 front
half plus back half particulate including the back-up filter. Poor combustion
conditions of considerable excess air was indicated by CO, concentrations of
consistently less than 1.0%.

VALENTINE, FISHER & TOMLINSON

WDS/lae Wesley D. Snowden
Manager, Environmental Services



IIT. 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

gas 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. In
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 COZ reported in Table I 'were measured by an Orsat analyzer.
Subsequent particulate concentrations corrected to 12% CO, are susceptible
to errors due to the magnitude of correction and the accuracy of the COj

analysis. More accurate determinations of C02 were made by infrared analysis
as shown in Table 1I.

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 5 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 conditions. 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 burmed, is gm particulate/kg wood burned. A plot
of this parameter versus burning condition, Figure 3, reveals that emissious
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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

v o O >
1

20 +

15 +
10 T
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 conditions. 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 front 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 (1.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 (N5), oxygen (05), carbon dioxide (CO03), carbomn
monoxide (CO). Gas analysis and determinations, of N3, 07, 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 N2, 05, CO and COjp,

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 N> and 0, values for these runs. CO and

COo 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 % CO0, is significant.
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TABLE 1II

COMPARISON OF CO, RESULTS

% €O,
Infrared % 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 0.47% indicates

that combustion of wood in a fireplace is taking place with 49007% excess air
(See Appendix F for % excess air calculation). Carbon dioxide was calculated
at 1% theoretically which yields 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 each, 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 is shown in Appendix E. The procedure of POM sampling and analysis
is discussed in Section IV. The total concentration of POM in runs 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 5
type sampling train (see Figure 5 in Section IV). The mean particle sizes are
3.5 microns, 2.2 microns, and 3.4 microns 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 2697% of isokinetic conditioms 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 gas 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 ailr 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 runs, with such low velocities the expanded manometer
was most useful, '

Wood burning rates, (tabulated in Appendix 1), 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 IV,

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 12,5%.
The wood fuel density averaged 0.52 grams per cubic centimeter, The fuel
analysis procedures are found in Section 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 chimney 8.75 in. x 19.25 in., had an area of

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

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

Sources, 1.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 chimney.

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, temperatuve 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 train.
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.

13



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 column 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 connections 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 correction 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 correction 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 inserted 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 the gas

velocity through the jet, the particle characteristics, and the amount
of sample drawn.

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 inserted 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 comstant at 5.0 inches of mercury.
Sampling time was 20, 30 and 30 minutes on runs 5, 17 and 24 respectively.
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After each test, the sample cups were removed from the impactor with tweezers,
The quantity 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 evaporated
to dryness in a 150 ml tared beaker, The prefilter connections 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 (not 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 constant
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 portioms

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 0.1 milligram,

18
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Sample # D - Measure the volume to the nearest 0.1 milliliter., Transfer
the acetone washings to a tared beaker and evaporate to dryness at ambient
temperature and pressure., Desiccate for 24 hours and weigh to a constant
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 % 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 was 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 iron was used throughout the evaluation,

GAS ANALYSTS

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 gas 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 O2 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, COy, 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, 1In analysis CO,y 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, 1In 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. Government, Office
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

added and still remain within the 95 percent confidence interval of chimney
height.

Table V

Representative Fireplace.Mean Dimensions and 95%
Confidence Interval

Parameter Mean Dimension Confidence Interval
Fireplace Opening 6336 cm? 5865 to 6807 cm
Chimney Opening 961 cm? 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. ha]f to the back half ratios in 18 runs show the
significance of the back half particulate. Also, the back-up filter shows to
important in this type of sampling.
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a APPENDIX C
[
Thermal Conductivity Gas Chromatography
|
The Therma] Conductivity Gas Chromatography wa$ uti-
lized to measure oxygen and nitrogen. This typical
graph is for Run #6.
90 7
x oY
©
> >
E THERMAL |CONDUCTIVITY
80 o f A GAS—EHRO: +Y
= | Aerograph 202
10 mv '
- : Attenuation:! 16 X
o : o i
© . = §
70 T 4 ‘
X
< a ;
w ! ‘
[+ % § .
80 ] 2 4 6 ml
i i
| |
50 ; ;
*. i s
i ! |
; !
i
| s |
2 z | =
40 i L i ’ :L :
1 : |
) |
R : . j
~ ‘, % ~ ;
30 o ? :
S t lé;. |
| i
~ i ' |
s ; s
~ ! '=
20 W R— =
olo | il
gjd | o o
; S S
e | ,
r
10 : : o—
| i ; o
i i (&)
! : ; w
| | , | 2
| | ; S
‘ 1[ \
Runs — o ‘1‘ 0.50 ml.7 0.25 ml. 0.25 ml.1
0.25 mL | ¥6 35 TAR (3) AR AR ()

6o




ABSORBANCE

-

f

10 METER CELL .
INFRARED| SPECTROPHOTOM ETER!
BECKMAN | IR-4 i
w SAMPLE ¥15 l
9 ; 8 APPENDIX D —
w | '
o Ipfrared Spectrophotometry
| ! §
| § The Infrared Spectrophotometer was utilized to |
{ - quantify total| non-methane| volitile hyflrocarbons.
8 é g otal voTT1Te hydrocarbons were measured and
; g methane was measured. A spbtraction of methane ?
‘ Q from the totall yields totaj non-methane hydro- X
> carbons. Thisi typical graph is for Rup #15.
! v | a ;
t :- = .
.7 : %———_—_meﬁ.[: . n—Peaks _
. 2 le Consists | of Results from i
"~ s Varying Concentrations of:
¢ g |e CO, CO,{CHg, Hexane in
g < Nitrogen| .
w2z |18 | = V.
€ 3 . TE ABSORBANCE 1
2 0 Q i : -~
WE Y ER 2
=m s |3 $
L v g
m -—
= x S 3
S g-‘ w2 o
g || |8 +
aa o]
) S D =
&m |2 =
0 - <
Z <1s fl g
. 82 g (7 b ! a
B g = . 1 -ll-
S ININIE f :
3 w ‘ ! 2
ye S J 3
3 Zn v |8 | I‘ 2
O i 1
3 EES 3 T 2
5 |13 AT
=2 @ i ‘1“ )
g : ) S
{ © ! w
2 n | ‘ —3
Y T
-
w
VL =
ﬂq’
¥i
.

1 b
3 4 5 6 I'e 8
WAVE LENGTH 26 ( MICRONS)

RN E R ERREA-RYRARER R



Table V

APPENDIX E

Fireplace Atmospheric Emissions

POM QUANTIFICATION (ng)

POM Quantification

POM quantification is reported in nanograms.
methods described in the Procedure section, Page 13.

The samples were collected by the

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 LA 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 Fkk 5,200 8,900 12,400
Benz(e)pyrene
Perylene -—— — ———

-Mehtylcholanthrenes dekkk 3,300 9,600 5,650
Indene(l,2,3~cd)pyrene * 1,300 2,600 3,050
Benzo(ghi)perylene 2,800 3,200 3,000
Dibenxo(a,h)anthracene *kk — _— —
Diebenzo(ec,g) carbazole LEE — _— —-—
Dibenz(ai and ah)pyrenes Rkk —— -—— -—
Coronene — — —

TOTAL 166,000 220,000

162,000
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APPENDIX F

ENERGY BALANCE, % EXCESS AIR

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

Combustion calculations were based mainly.on stoichiometric equatioms 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 infiltration,
heat lost from the fire box, and heat lost from the chimmey. Each of these
components were then calculated using approximate thermodynamic and heat transfer

equations and techniques.
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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 appendix contains Particle Sizing Calculations, Secondary Data and Size

Distribution Graphs. Field Data and Moi§ture Determination is found in Appendix L

e gl
AR

PLaSINON
[
L]

L anu I e R i e T
]

CASCADE IMPACTOR CALCULATIONS

(8465.41) (VOLy) (Pp) / (T,) (TIME) + (22.6417)(VOLy,) / (TIME)
(234.0) (2 /7 (L) ()
(2.05 x 108) (u) @2) / () o) (B)

/a+bD3 - [fa

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

Dry gas meter volume at meter temperature and pressure, dry acf
Dry gas meter pressure, ''Hg
Dry gas meter temperature, °R

Sampling time, minutes

Volume of water collected, ml

Viscosity of gas in impactor, gm / (cm) (sec)
Density of gas in impactor, gm per cc
Average pressure in impactor, atm.

Density of aerosaﬁ particle, gm per cc

Pressure at inlet to impactor, atm.

Characteristic diameter of aerosol particle for impacter
stage, microns

Diameter of impactor jet, cm.
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CASCADE IMPACTOR DATA

Client &£/~ A. F/REPILACE”

Sampling Location ﬁmggés EIRERPL. AL £

Date Egu/y 30 , /97%&5

Run Number b 7-35
Comments
PARTICULATE
FINAL TARE NET PARTICULATE
(gm) (gm) (gm)
-, 0CCo
Cyclone 94y - 7o %%06 L0024 ' AN
Stage #1 32593 - 3.287% .0505”
Stage #2 3,45 24 - 34220 | 0 0oL
Stage #3 3.4$337 - _2.<324 . OO0 3
Stage #4 3 3 97 - 3.3/90 OO
Stage #5 S5/ 3% ~ 3.5129 L0004
Filter (#/6-S ) 182 . - 9. 00! !
Filber Jokder frort 79.4720 79,9709 000 € . 00036u
TOTALS - 0060
MOISTURE
FINAL TARE NET WATER

(gm) (gm) (ml = gm)
Bubbler (#1) - =
Impinger (#2) - =

Bubbler (#3) - =

Bubbler (#4) - =

TOTALS - =

)
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CASCADE IMPACTOR RESULTS
Client: £PA FIREPLLACE

Sampling Location: AQueRAlE FIREPLALE

Date: July 30, /975

Run No: &

Dp (=Dpc), Particulate Weight % Cumulative %
ITEM microns collected, mg collected less than Dp
Cyclone 2. < =0, O
Stage #1 P 755 o. 5 8.3 /.8
Stage #2 2.80 & O. 4 .7 “+5. /
Stage #3 VARKS - 0.3 5.0 0. /
Stage #4 /. o009 o ' /7 38. %
Stage #5 O ba s g. 4 o. 7 2.7
Filter /7 27
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CASCADE IMPACTOR DATA

Client £ 2 4. F /IREPLACE

Sampling Location _ AVERACE" FS/RELLACE

Date 5!/3/‘75’

Bubbler (#1) -

Run Number /7 £2-5
Comments
PARTICULATE
FINAL TARE NET PARTICULATE
(gm) (gm) (gm)
Cyclone 76._72é4 - 6.242 = Relal A = 000N
Stage #1 32283 - _3.2982 = L Q00 }
Stage #2 - 3.4527% - 34952 = -6001
Stage #3 | 3.§339 - _3.S3Rq” = _.0004
Stage f#4 3. 3133 - 33150 = 40003
Stage #5 R.913¢€ - 33,5128 = .0005
Filter (#27-5) /@ 1.2 - ]80.) = .00 ||
TbTALS - = _.o0<=2
MOISTURE
FINAL TARE NET WATER
(gm) (gm) (ml = gm)

Impinger (#2) -

Bubbler (#3) -

Bubbler (#4) -

TOTALS -
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1 1 ; 4 F)

CASCADE IMPACTOR RESULTS

Client: £ PA FI/REPLACE
Sampling Location: AVERASGE [ IREPLAC E

Date: /3 AwowusS7T 79778

Run No: /2 7 - F2-5
Dp (=Dpc), Particulate Weight % Cumulative 7%
ITEM nicrons collected, mg collected less than Dp
Cyclone /. o 38./
St #1 — —
age e X o,/ 2.5 59 5
Stage #2 2.60/ O, / 2.4 57. )
Stage #3 /772 O. 4 9, 5~ Z7. b
Stage #4 o. 230 0.3 - ] 7./ R0 5
Stage #5 o. 592 O b /4.3 26.2
L
Filter /! <62
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A 7

Client _E PA. F/RELL AcE

CASCADE IMPACTOR DATA

Sampling Location AVERAGE F/RELPLACE

Date R0 AuGu ST [/ 9725
Run Number _ 2 <4 g9-5—
Comments
PARTICULATE
FINAL TARE T PARTICULATE

(gm) (gm) (gm)
Cyclone 74517 - _X.4502 = QD /2
Stage #1 3.7773¢ - RT3 = , QoD 2
Stage #2 s 2756 - _$5.229¢ = , 000/
Stage #3 25393 - _3 <290 = , O 003
Stage ft4 .47 3¢ - R.4133 a .ooo/
Stage #5 .48 6 - 2.65 6% = oo/
Filter (# 325 ) /) &2/ -/ 8/ .2 = _ _.0oof
TOTALS - = L0029
MOISTURE

FINAL TARE NET WATER

(gm) (gm) (nl = gm)
Bubbler (#1) - =
Impinger (#2) - =
Bubbler (#3) - =
Bubbler (#4) - =
TOTALS - =
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CASCADE IMPACTOR RESULTS
Client: EPA F/IRE PLACE
Sampling Location: A& L A& FLIRE PL AC &~

Date: 20 Qucws7T V=1 W-ant

Run No: 2 % — S9-5—
Dp (=Dpc), Particulate Weight 7 Cumulative %
ITEM microns collected, mg collected less than Dp
Cyclone 1.2 2.4
Stage #1 EL00% , -
& 69 €2
S 2 2’ / .
tage # 9469 / 3 & 22,2
Stage #3 2.038 V2 /0.3
44,8
Stage {#4 /. ©
Stage #5 ©.703 ) ~
3.5 3
Filter 9 2y
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APPENDIX H
Velocity Correction Coefficient

The reference point velocity correction calculation was performed on 3 of the most
variable samples. F1nd1ngs are d1$cussed on Page 8. The procedures-for“measur1ng
» Page 13, OF.
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VALENTINE, FISHER & TOMLINSON ® CONSULTING ENGINEERS
COMPUTATION & DESIGNING SHEET
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VALENTINE, FISHER & TOMLINSON @ CONSULTING ENGINEERS
COMPUTATION & DESIGNING SHEET
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APPENDIX I

Wood Burning Rates
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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. Emissions
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) 7%C02 (PMR/BR)
1 8 kg/hr 54° C 14,2 m3/min  18.8 gm/hr 0.2% 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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PARTICULATE CONCENTRATION AND PMR CALCULATION TERMINOLOGY

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

Pm = Dry gas meter pressure (recorded as inlet deflection accross orifice
meter) - 'Hg

Tm = Dry gas meter temperature (average of inlet and outlet)

PsTD = Standard atmospheric pressure (29.92" Hg)

TsTD = Standard Temperature (520 or 530° R)

VOL+y = Volume of water collected (expressed as vapor at standard temperature

and pressure) -~ scf

M = 7 water, calculated from amount the train collected in impinger,
bubblers, and on silica gel

MF = Mole fraction of dry gas

WD = Molecular weight of dry stack gas - 1b/1b mole

Wy = Molecular weight of wet stack gas - 1b/1b mole

Wa = Molécular weight of ai; - 1b/1b mole

Cp = Velocity correction coefficient for gas density
Pgy = Stack pressure (static + barometric) - "Hg

C s = Velocity correction coefficient for stack pressure
VH, = Pitot tube pressure differential - "H 0

Vo = Stack velocity @ stack conditions - fps

Qo = Stack flow rate at stack conditions - acfm

Ts = Average stack temperature . °R

Qos = Stack flow rate at standard conditions - scfm

T = Time over which sample was collected - minutes

Va = Velocity of gases inside nozzle during sampling - fps
1 = 7 isokinetic (+ 10% desirable)

Co = Particulate concentration - grains/scf

N =

% CO5 by volume in stack (12 indicate sno ¥ COy correction is to
be made)

-
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PMR
PMR

PMRyvg

VH

Cp

PARTICULATE CONCENTRATION AND PMR CALCULATION TERMINOLOGY

= Particulate concentration corrected to 12% COZ

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/secf

= 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
cubic feet, 70°* F,, 1

passed through the sampling train -
atmosphere pressure, and dry.

Velocity correction coefficient for type pitot tube - dimensionless

0.83"to 0.87 for "s"
type pitot tube,

type pitot tube normally and 1.0 for "p"
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10.

11.

12.

13.

14,

VOL STD

PARTICULATE CONCENTRATION & PMR CALCULATIONS

(VOLy) (Pp) (Tgrp)

(Pgrp*) (Ty)

(100) (VvoL,,)

VOLgrp + VOL,

_ 100 - M

100

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

2.9 (Kg) (Cp) (Cp) (Cg)

(Vo) (Ag) (60)

Q, (Tgpp) (Pgyy) (MF)
(Tg) (Pgrp)

(VOLgtp) (PsTp)(Tg)

15.

16.

17.

18.

PM.Rp

PMR,R

PMR, v

(MF) (Tgp) (Psy) (T) (Ay) (60)

v
(100) _n
v

(o]
Pr
0.0154
VOLgTp ( )

Co (12%)
N
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(Cq) (Qpg) (0.008571)

P Ag
T % (0.000132)

PMRp+PMR R
2

PMRAvG
QosN  {1400)

29.92" Hg.

28.95 LB/LB MOLE



CALCULATIONS (Continued)

B The welght 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 is calculated and
then multiplied by the volumetric flow rate of the stack gases to
obtain the Pollutant lMass Rate (PMR).

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

! (PT/VOLSTD) x Qpg = PMRp
- Assuming the nozzle velocity is greater than the average stack gas velocity
!“ (Vn greater than Vo)’ 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 V_ is less than Vo then the
T calculated PMR will be greater than the true PMR.

2. The Area Ratio Method:
E The weight of dust collected 1s divided by the sampling time and

multiplied by the ratio of the Stack Area to the nozzle area to
obtain the calculated Pollutant Mass Rate (PMRR).

]

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

(Pp/T) x AS/An = PMRAR
Assuming the nozzle velocity is greater than the average stack gas velocity
(Vn greater than VO), the calculated Pollutant Mass Rate will be greater

than the true Pollutant Mass Rate because the lighter particles in the dust
laden stream follow their streamlines and enter the sampling nozzle resulting
in P_/T being greater than true. If V, 1s less than V,» the calculated
PMR,p will be greater than the true PMR.

YoM

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.

Foka  peen pem e Py

.
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VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ .2 4. o= @i, Az - DATE OF ANALYSIS F- &- o5
EVALUATION LOCATION 4 /=i pivh fr— =0 0y g - i RUN NO. /3
EVALUATION DATE &€ — s — D 5~ CLEAN-UP SET NO. T7E~ 5
I. EVAPORATION OF /7 (ml) OF Ac-rETo )5
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER. ‘
FINAL So/<&.7 (mg) - TARE 2 /3 &.9 (mg)
-BLANK (.o 7 mg/ml) ( /77 ml) = <7 mg) = ./ mg.
II. FILTER CATCH WNMSA /lob 47 # (Media Type & #)
FINAL3?2 2. 2 (mg) - TARE 362, (mg) = /5. 3 mg.
Bacr A~ 7853 (ma) 33/ (™7 ) .
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON T 22 3
WATER IN IMPINGER AND BUBBLERS.
FINAL7657 2.« (mg) - TARE 265 74O (mg)
~BLANK ( e & mg) = 5.4 mg.
IV. PARTICULATE FROM EVAPORATION .0F </ 35 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL77845.2 (mg) - TARE ' 7 90R 2 95 (mg)
~-BLANK ((.00295 mg/ml) ( 2 /5 ml initial
- 9.5 ml CONDENSED = _2ns 65 ml) = . & mg) = /5 ng.
V.  PARTICULATE FROM /20  (ml) OF _Ac&79a5  RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL /23922 (mg) - TARE 2738 6,4 (mg)
-BLANK (+29%5 7wmg/ml) (_ /20 ml) = .7 mug) = 5.8 ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = “5 mg.
> ‘
BLANKS o A5 /2
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/AP9 A
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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

Alder
Douglas Fir
Coal

Locust

Pine

IMPACTOR SAMPLES
Alder
Locust
Pine

POM SAMPLES
Alder
Douglas Fir
Pine

RUN NO,

1, 2, 3, 4

7, 8, 9, 10
12, 13
14, 15, 16, 18

19, 20, 22 (Glass Front), 23

RUN NO.
5
17
24

RUN NO.
6
11
21

82

PAGE NO,

83-98

106-121

126~133

134-145, 148-151
152-159, 163-170

PAGE NO.

99-100
146-147
171-172

PAGE NO.
101-105
122-125
160-162
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

cLIENT A P2 A ErosscscE

RUN NO.

LUCATION ALs2a¢i s £CACE

€4-5

/

Clar UPNO. .

OPERATOR _S¢.( /\/((?/\///ﬂ(_éu/;id/)

SAMPLE BOX >’£¢

H,0 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 H20 COLLECTED, ml

VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM, =
0.0474 x TOTAL Hy0

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

DATE 72/25 /75

CONTAINER WEIGHTS (gm)

FINAL - INITIAL NET _
S9s5.7 2.5
432,94 e
- S+ ¢ G
Vo7 | fro. ¢ ¢./
[0:2
4£248

% 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

84



VALENTINE, FISHER & TOMLINSON

LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT E P orcihaci DATE OF ANALYSIS 7 -2F-7%
EVALUATION LOCATION A1 7 Pacis /o 00 D¢ ice RUN NO. |
EVALUATION DATE 7-% S.9&" CLEAN-UP SET N0. G&<-37

I. EVAPORATION OF 9O (@l) OF Acerovs

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

FINAL 77<406./(ng) - TARE 77 398. 8 (mg)

-BLANK (- O0S 7 ng/ml) ( S0 ml) = .5  mg) = 5./2; 8 mg
II. FILTER CATCH MSA //046 R (Media Type)
FINAL 4 37.7 (mg) -~ TARE 4 23.5 (mg) = 13.3 mg.
EAck -up 783.4 wg - /77.0 mg -
III. HYDROCARBON OBTAINED BY %THER—CHLOROFORM EXTRACTION ON - 64 ™y
WATER IN IMPINGER AND BUBBLERS.
FINAL 66 2835 (mg) - TARE 66273, 2 (ug)
~-BLANK ( /.8 mg) = 4.5 ng.
IV. PARTICULATE FROM EVAPORATION OF 2/0 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 782 <4< 7 (mg) - TARE 78 22/, 8 (mg)
-BLANK (( ,ﬁ mg/ml) ( 210 ml initial

- ]O.2 ml CONDENSED = | S9.8 m1) = .6 mg) = /3.2 ng.

V.  PARTICULATE FROM /&< (ml) OF L2 =75~ RINSE OF IMPINGER,

BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 77%0/./ (mg) - TARE 77 28 &, 7 (mg)

-BLANK ((.00S7 mg/ml) (/S m1) = 9 mg)

VI. TOTAL PARTICULATE = I + II + III + IV + V

BLANKS
ACETONE = . 8 mg/ /40 @l = 00s7 mg/m1
ETHER~CHLOROFORM = /8 ng (FINAL7 9 2 807 ng -
WATER = » & mg/ /22 ml= ,C2236 mg/ml.

VFT/AP9 A |
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FINAL 78 8324.Z ng.
TARE 74 <=2%.5 mg.

TARE 7% =729 ng)

FINAL 78 772# nug.
TARE 7255739 mg.
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VALENTINE, FISHER & TOMLINGON
ORSAT DATA AND CALCULATION SHEET

/
CLIENT [/p/J SR E S pe . vl

SAMPLING POINT LOCATION Cptrmppow O 7t s  Doidsrs SELIcsTY
- TR ASERSE
» e - 1 "}y La
DATE / /Z 5// < RUN No., OAE HOW COLLECTED &A%  .54:5
. 4

r ey o / -
TIME OF SAMPLE COLLECTION 2 30-3307/t@IME OF ANALYSIS 7 50 2875

CUMULATIVE ANALYSTS | ANALYSIS | ANALYSIS | ANALYSTS
ZBY VOL.(DRY)| #1 |  #2 #3 #4
COy C. / % 2. O o,/
CO2 + 02 =~ /.0 27, C 2 /.0
Co2+0,+C0 | /0| 240 | 2/ 0
i
i
!' —-
COMPONENT ! RATIO \WT./MOLE
% BY VOL.(DRY)| #1 #2 #3 #4 AVG. | MOLE WT\ (DRY)
CO2 ' ] o) N L0 BT 1447100 | 529 |
02 20,490 210 20.9 200671 327100 (. 614
co ] o o © 28/100 O
N, (100-above)| 14,1 1179, 0 9.1 79.0b7 28/100 |22,139
AVG. MOLECULAR 28.78
WT. DRY STACK GAS
VET/AP4LR
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7 VALENTINE, FISHER & TOMLINSON
o STACK MOISTURE CONTENT DATA AND CALCULATIONS

. Ly, 0 ‘._/' r e - o —
CLIENT £ STSE T A S RUN NO, ~

r  LOCATION _ A &Q FEs L 22 ric i NO. 5 - 5 '
OPERATOR S ¢ gA/<on/ f/ g DATE 7,/ 2?7/ I8

SAMPLE BOX (AN .

!' .
{ CONTAINER WEIGHTS (gm)
. FINAL INITIAL | NET
! HyO CONDENSED, ml (1 ml = 1 gm) _ _
2 , : ,__,
BUBBLER (#1 W/APPROX. 100 ml WATER) +5/. 0 4473 3.5
{ IMPINGER (#2 W/APPROX. 100 ml WATER) | “%¢ (& F4¢s.R| /. =+
. . =
i. BUBBLER (#3 DRY) 307 & ?_2_66 J . &
H,0 ABSORBED BY SILICA GEL, ml 65C, 2. Ga1 s 7 7
{ TOTAL H,0 COLLECTED, ml ‘ /3. %
{, VOL. OF H,0 VAPOR @ 70°F, AND 1 ATM, =
0.0474 x FOTAL H,0 NP
- ~
5“
‘. MOISTURE IN STACK GAS, %
1 MOLE FRACTION OF DRY GAS
I MOLECULAR WT, OF STACK GAS

%X 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

CLIENTL AA. FIREPL AL DATE OF ANALYSIS 7—29 -7 ¢—
EVALUATION LOCATION _A y=ess /= Fiemo, 4 = RUN NO. 2.
EVALUATION DATE ___7- 2 9 _ 7§ CLEAN-UP SET NO. o5 ~-5"

I. EVAPORATION OF /&S (ml) OF _AcZ 70, /»—

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE

FILTER.
FINAL 788432 (mg) - TARE _7 882 5§ (mg)
~BLANK (LooS 7 mg/ml) ( /<£5— ml) =0.8 mg) = /6.6 mg.
I1. FILTER CATCH _ //ob /184 (Media Type)
FINAL /9, < (mg) - TARE <t/ .0 (mg) = 2,4 mg.
BAck uP - 1 97.5 mg - /76 2 me = , 3 mg
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON :
WATER IN IMPINGER AND BUBBLERS.
FINAL. 294549 (mg) - TARE _—9 L 529 (mg)
~BLARK ( /. 8 mg) = 7.2 ng.

IV. PARTICULATE FROM EVAPORATION OF _2 90 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -

FINAL 7974/ 8,3 (mg) - TARE 77 <0 o, A (mg)
~BLANK ((.002 & ¢ mg/ml) ( 220 ml initial

- /3. <* ml CONDENSED = 2244 & ml) =0, 8 = _ /6.9 mg.

V.  PARTICULATE FROM /S 5= (ml) OF A CLEToME RINSE OF IMPI\IGER
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 76732.6(1:13) ~TARE 7L72C,F (mg)

“BLANK (2 295 7mg/ml) (_ /55 ml) = o, 9 mg) - //.3 ng.

VI. TOTAL PARTICULATE = I + II + III + IV 4 V . = _55.7  nmg.
BLANKS ,

FINAL /8535.5 ng

ACETONE = -+ & wg/ /90 ml= .0057 mg/ml  TARE 7522 mg.

ETHER-CHLOROFORM = /. § mg.(FINAL 77280, 7mg - TARE 7927-. ) ng)

WATER = , < wg/ /4O ml=.co25,, mg/ml. FINAL 76773, < pg.

. TARE =.9°: . ng

VFT/APY A
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CLIENT

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

SAMPLING POINT

DATE 7—-29-7%

RUN NO. 740

EFAE ez cpces
LOCATION _ S T4k — AuscAce Frls /A

HOW COLLECTED Cesd A&

TIME OF SAMPLE COLLECTION /<~ 9¢ - /& <2 TIME OF ANALYSIS 7/54%’5’ SEY
y

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY)| #1 #2 #3 #4
€Oy 0,7 0.6 2 o
Co2 + 09 20,8 20.7 L4
cop+ 0, +co |£0.8 | 208 |2, 7

1] —_—
COMPONENT RATIO \WT./MOLE
% BY VOL.(DRY)| #1 #2 #3 #4 AVG. | MOLE WT\ (DRY)
Co2 0.7 0. 6 g, 6 & 53 | 44/100 |, 279
07 ’FZO, / 20,/ 20,/ 20.] |32/100 432
co o ] o . 035 |28/100 | 209

|

N, (100-above)| 79.2 | 79,2 79.3 79.233| 28/100 |25 /85

AVG. MOLECULAR

890

WT. DRY STACK GAS

90
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CL1ENT

LOCATION Auis /1 ag. e

SAMPLE BOX [z;‘p

VALENTINE, FISHER & TOMLINSON

STACK MO1STURE CONTENT DATA AND CALCULATIONS

E PR 05

B 2 A

OPERALOR So¢ L dNSEN // ey

RUN NO.

3
NO. &6 5—

DATE 7/29/%(

CONTAINER WEIGHTS (gm)

FINAL

VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM. =
0.0474 x TOTAL Hy0

MOISTURE IN STACK GAS, X%
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-% MOISTURE IN STACK GAS

100

INITIAL NET _

e Cfﬁffﬁfn('#fﬂwf;?io; 00w WATER) 4309 F352]-3.3
IMPINGER (/2 W/APPROX. 100 ml WATER) | &z g 9| ¢43.L| 5,7
BUBBLER (#3 DRY) 3¢s .8 3¢64.3 /57

H,0 ABSORBED BY SILICA CEL, ml 6653 66/.3 7.0
TOTAL H,0 COLLECTED, ml O. 3744,

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

18 X (1-MOLE FRACTION)

VFT/AP3C
22



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT /A~ ~4 I REEL £ ¢ DATE OF ANALYSIS 7-29_.7 5
EVALUATION LOCATION Ay i@ A £ /=,/0 552 4. - RUN NO. =
EVALUATION DATE /-2 9_ 7.5 CLEAN-UP SET NO. &4 6—-65—

I. EVAPORATION OF SO (@l) OF AcE7ro,y~

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE

FILTER.

FINAL 77243/. # (mg) - TARE 77424 . 3 (mg)

~BLANK (Loos'7 mg/ml) ( SO wl) = o < mg) = _F mg .
II. FILTER CATCH S Ob sWSA (Media Type)
FINAL #945. 2  (mg) - TARE £33 O (mg) = /5, 2. mg
BACKk up _ ’r82. 9 mg. ~ y--u A = #. <«
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON : mg-
WATER IN IMPINGER AND BUBBLERS. '
FINAL72 49 7.4 (mg) - TARE 77 94 3 (mg)
~BLANK ( 7. 8 mg) = /o 3 mg.
IV. PARTICULATE FROM EVAPORATION OF 2 40 (ml) WATER '
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 77223/ (mg) - TARE 7 7 42.0. 9 (mg)
-BLANK (. ©28& mg/ml) ( 2 <O ml initial
- w7 ml CONDENSED = 23 & ml) = S. 7 mg) = 2.2  ng.
V.  PARTICULATE FROM 7O (ml) OF _4c&7om s  RINSE oF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 80279 7 (mg) - TARE S0 7 73.2 (mg)
-BLANK (.95~ 7 mg/ml) ( 90 ml) = Q 5 mg) - 5,0  ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = _33.6  mg.
BLANKS
FINAL 75536.& ng.
ACETONE = . @ wg/ /F0 ml= . 005 7 mg/ml TARE 2552 £ mg.
ETHER-CHLOROFORM = /-~ 8 wg (FINAL7928C. 7 mg - TARE 79z, 9 mg)
WATER = . <~ g/ /FO ml = .00z zy, mg/ml. FINAL 543 7 3. o ng.
: TARE 69273, mg.
VFT/AP9Y A :
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET
o CLIENT £ PA [ /REPLAC L=
SAMPLING POINT LOCATION MET A2 D/ SCHANGE™

j BATE 29 A/ /975 RUN NO. 7€ ZE  HOW COLLECTED A4 B BA &

TIME OF SAMPLE COLLLECTION /903-/75& TIME OF ANALYSIS 3o /v /22757

¢
i
CUNULATIVE ANALYSTS | ANALYSIS | ANALYSIS | ANALYSIS
[ % BY VOL.(DRY) #1 ‘ #2 A3 #4 l
: . |
¢ o, 0/ oo | o/ |
] : *
cop+op+co| EO.7 207  Zog
. : ; .
. ; ? |
4 |
[ ; ]
) ! ! ?
COMPONENT % | | i | RATIO \WT./MOLE
% BY VOL. (DRY)I #1 | fi2 | #3 L #4 | AVG. ! MOLE WT\ (DRY)
: ! ‘ " ! i !
coy 4l o0 0.1 | 06T | 44/100 |,609 |
; | ‘T i i
02 206 | 20,7 ?O.s'i 20,4 132/100 ¢ ,$55
co 0,0 0,0 &5 | | 0.0 i28/100 | ©
! . ! '
| | , i ‘
, ! T : T ;
; f’ i ' |
| i % !
: | | i !
| f s
N, (100-sbove)| 19 -3 1 79.3 | 29.¢4 | E??.333 28/100 | 2223
AVG. MOLECULAR 2.83

WT. DRY STACK GAS

'TT/APLR
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VALENTINE, FISHER & TOMLINSON

STACK MOISTURE CONTENT DATA AND CALCULATIONS

- - -7 -
CLIENT A7/ /% /s, i o
LOCATION ___ S FUAEE e ;oA e

OPERATOR Sc o 2wvscw L Al s icD

SAMPLE BOX (7,04 &7

H,O0 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,O VAPOR @ 70°F. AND 1 ATM, =
0.0474 x FOTAL Hy0

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WT, OF STACK GAS

RUN NO.

q_

NO. é‘é? ‘)’A

DATE 7 / 3=/ ><

CONTAINER WEIGHTS (gm)

FINAL INITIAL NET

F3/2 | FIE 3./

‘fSaZz é 4{’/6) /~ O
258,/ o

P, 2 ;4;/_:;3_, o.
659.7 |ose.2 | = «
8. 7-‘
- F/2338

% 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. WT. OF GAS X MOLE FRACTION +

VFT/AP3C

18 X (1-MOLE FRACTION)
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VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT /A A /=252, pC £ DATE OF ANALYSIS 7—-30 — 7o
EVALUATION LOCATION 4 VR A ol [FRr P 4 7 o RUN NO. <L
EVALUATION DATE 7 — 230 — 7 CLEAN-UP SET NO. L 8-5—

I. EVAPORATION OF <5 (ml) OF ACE7or/E

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE

FILTER.
FINAL 77/2 <,~(mg) - TARE 7 7// 7.(> (mg)
-BLANK (.005 7 mg/ml) (__ 45" ml) =oO. 2 mg) = Lo & mg.
II. FILTER CATCH M= A /0l R i (Media Type)
FINAL<£39 8 (mg) - TARE <424(.6 (mg) = /3.2 mg
Back up /3.8 ~g - r8o0. 2 ~ = 3
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON .6 ~g.
WATER IN IMPINGER AND BUBBLERS.
FINAL S 45/.2 (mg) - TARE L S HLD,/ (mg)
-BLANK (/. 8 mg) = /9 7 mg.
IV. PARTICULATE FROM EVAPORATION OF 2 /& (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL >, 79,2 (mg) - TARE 26 78 £ &£ (mg)
-BLANK ((.©028 5 mg/ml) ( 2/ O ml initial

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

V.  PARTICULATE FROM SO (ml) OF 4C &7 A/ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 78 28 6.2 (mg) - TARE 78 2 <3 .9 (mg)
-BLANK (. 0057 mg/ml) (__ 8O  ml) = . & mg) = /.7 ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V - /6. ng.

BLANKS

_ FINAL /£ $36 .6 mg.
ACETONE = . 8 g/ /Lo _ml=_- 257 mg/ml TARE 725 2 :- & mg.
ETHER-CHLOROFORM = /. £ mg (FINAL 7/928Q7 wg - TARE /727&.9 ng)
WATER = <« & ng/ /9 ml = 00 2ES mg/ml. FINAL 7./"’1 < ng.

TARE 7. o mg.
VFT/APS A

- 97
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CLIENT _ £ P4 .

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

E/REPLACLE

SAMPLING POINT

LOCATION

MET R DS D e T

DATEN/L// 30 &< RUN NO. <%
i ra

HOW COLLECTED (52 4

LB AC

< - -
TIME OF SAMPLE COLLECTION /02— /,2% 1M oF ANALYSIS /o /. 3/ A5
‘ ya .

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

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

co, Qo7 o5 |c.lo 0.7

Co2 + 03 20,6 | 20.6 |20 |L20.5

Co2+@+C0 | 20,5 |20 [Re.6 20, %

COMPONENT . | raTI0 \¥r. /oL

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

coz ) 8 WA .7 |, 628 sar100 |, 278

o 9.6 | 20 | 200 15,9 |5015] 39100 |5, 352

co 0.0 0.0 0.0 0.0 | ©.0 éé/loo 9.0

Np (100-Above)| 79.4 19.¢ 79:9 1 75.4 | 294 28/100 |22 232
AVG. MOLECULAR 2%.90

VFT/AP4B

WI. DRY STACK GAS

98
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VALENTINE, FLSHER & TOMLINSON
STACK MOLSTURE CONTENT DATA AND CALCULATIONS

é ”///7/7/) //;‘/‘-/’f/ "( e "é—

CLIENT

/'/ X / .
LOCATION Z./.2 ot ig ATy dnc €

OPERATOR o) oo ihyise — e sie?

SAMPLE BOX _//z;,//(g

H,0 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 H20 COLLECTED, ml

VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM. =
0.0474 x %O’I‘AL H,0

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WT, OF STACK GAS

4

ST
‘_——__—-—-—-—-/ PP
RUN NO. o
YN
w. &7
DATE _ 2/ P /75T
CONTAINER WELGHTS (gm)

FINAL INITIAL | NEY
g 4TS =03
<354 F35.7 7. 3
339.& 33%.7| o.
3¢ 4l 6353 |,y

o 2%~

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

VOL. DRY GAS + VOL.

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

WET GAS

100

e e e e L

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

VFT/AP3C

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

CLIENT £/75 < <572 o — oz RUN NO. __ (-
LOCATION (v ecfire Focmt sve pw oot e 7700 No. GT TS
OPERATOR . f o T St ’%(’-»7:"/3—,6’;& DATE . ALz 50 /575

SAMPLE BOX V% cv o

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET
H,0 CONDENSED, ml (1 ml = 1 gm) T
BUBBLER (#1 W/APPROX. 100 ml WATER) )
IMPINGER (#2 W/APPROX. 100 ml WATER) | 7 2¢7 2 /o7
BUBBLER (#3 DRY) EP e
H.0 ABSORBED BY SILICA GEL, ml ,
2 L6, & /. /
TOTAL H,0 COLLECTED, ml /2. F
VOL. OF H,0 VAPOR @ 70°F, AND 1 ATM, = 4“’5877,@'
0.0474 x TOTAL H,0 P =
MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WT, OF STACK GAS

X 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 WTI. OF STACK GAS = AVG. DRY MOL. WI. OF GAS X MOLE FRACTION +

- 18 X (1-MOLE FRACTION)

VFT/AP3C
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CLIENT

VALINTINE,

FISHER & TOMLINSON

ORSAT )ATA AND CALCULATION SHEET

—

LPA IR LA T

SAMPLING POINT LOCATION A 7 S e & v 7w Z//S /e /

DATE Jo/y 30, /975 RUN NO._ oo

TIME OF SAMPLE COLLECTION

ST AL

HOW COLLECTED 5243 BAL /~R20/M

TIME OF ANALYSIS /..~ 3/ 875
7

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 §2 #3 4
Coy e -5 e ] .S
CO2 + 07 20.8 20.8 20. 9 20, 8
Co02 + 07 + CO | 20, 8 20. 8 20. 9 ‘ RS
COMPONENT , RATIO \WT./MOLE|
% BY VOL.(DRY) #1 #2 #3 | #4 AVG. | MOLE WT\ (DRY)
CO2 /4 , & L& , 87 , &7 | s47100 |22
02 20,4 203 | 202 20.3 | 20,3 |32/100 |g, 49¢
co 0.0 0,0 c,0 0.0 Q.o |28/100 0

|

;
N, (100-sbove)| 7 §.2 1 9.2 1 29.2 1 79.2 | 792 |28/100 {22.7¢

AVG. MOLECULAR 23.87

VFT/AP4B
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CLIENT & ~PA.

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

FIPere pe

SAMPLING POINT LOCATION /YT &R 5 /sciipcsr—

——

—tr

DATE 7 /30 /757 RN wo. @ & HOW COLLECTED (9472 [ 409D ps v m
A
TIME OF SAMPLE COLLECTION TIME OF ANALYSIS 7./3 , /= c—
4 /
CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS )
X BY VOL.(DRY) #1 #2 #3 #4 ‘
co2 0.0 .0 2.g
oz + 07 =2/o | 2o |Rao.&
Co2+@p+C0 | 2/ , .2/'0 20, &
COMPONENT RATIO \WT./MOLE
X BY YOL.(DRY) #1 #2 #3 s AVG. | MOLE WT\ (DRY)
coz O o o 44/100 | ©: O
09 210l 21,0 20.8 20533} 38/100 |(.,
co 9.0 o6 0.0 0.0 | 28/100 [0:O
Ny (100-above)} Z29.0| 79.2 | 79.2 72.c6q 28/100 [ 22,17
AVG. MOLECULAR 28.84
WT. DRY STACK GAS
VFT/AP4B 104



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT /A D4 =i~ Dy pnos DATE OF ANALYSIS 7-3C-75"
EVALUATION LOCATION 4 /£ PR <= I pRs 3o alE RUN NO. &
EVALUATION DATE 7 —30 — 75 CLEAN-UP SET NO. b S 5
I. EVAPORATION OF Z (ml) OF AzsroiNE
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 2247 .2./(mg) - TARE P2 - -9 O (mg)
- .« ~BLANK (x5 7 mg/ml) ( —o ml) = £ mg ) = 77 mg.
II. FILTER CATCH # (Media Type & #)
FINAL3 99,5/ (mg) - TARE B, < (mg) = L 5/ mg.
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) = 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 = // 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 ng .
TARE mg.
VFT/APY A

105
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VALENTINE, FISHER & TOMLINSON

STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT _E PA F QEPLACE RUN NO. __ /7
LOCATION _JursS/De ExrEMS/0 4 - NO.
OPERATOR __ Sa/ p /S o1/ DATE Auvie &
saMPLE BOX____R ¢ K
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
H,O CONDENSED, ml (1L ml = 1 gm) .
2 ]
BUBBLER (41 W/APPROX. 100 ml WATER) | 27T, & F/e- 6 | 2.2
IMPINGER (42 W/APPROX. 100 ml WATER) | 425 o 7358 | 2.2
. BUBBLER (43 DRY) 335 . | 33% 5 /e /
H,0 ABSORBED BY SILICA GEL, ml (25.3 | 666. 3
92,0
TOTAL H,0 COLLECTED, ml /4.3
VOL. OF H,0 VAPOR @ 70°F, AND 1 ATM, =
0.0474 x %OTAL Ha0 0'6?478
MOISTURE IN STACK GAS, ¥
MOLE FRACTION OF DRY GAS

MOLECULAR WI. OF STACK GAS

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

- 18 X (L-MOLE FRACTION)

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

CLIENT £ DA j= 2 5. o~ 7 DATE OF ANALYSIS 2 - &— 7 ¢
EVALUATION LOCATION __ 4 \/4l 0 A (e S /= 42 5 D/ A~ =~ RUN NO. 7
EVALUATION DATE & -3 — 7 < CLEAN-UP SET NO. 7.2 — 5
I. EVAPORATION OF 90 (ml) OF ACLE T/ =
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 74,9 & — 7.(mg) - TARE 2,9 -7-< 2 (mg)
-BLANK (L ©95 7 mg/ml) (__FQ ml) =, 35" mg) = (.5 ng.
II. FILTER CATCH /7SS4 /)obB/ (Media Type)
FINAL #43. 7 (mg) - TARE _ 427, « (mg) S Le.S  me.
Bhck vP 278823 mg - 75T 7 . o
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON QRS - S )
WATER IN IMPINGER AND BUBBLERS.
FINAL 7?7569, (mg) - TARE 27773 7.2 (ng)
~-BLANK ( /o R mg) = /0 . 5 mg.
IV. PARTICULATE FROM EVAPORATION OF .2 /O (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 77908.4 (mg) - TARE 27297 2 (mg)
-BLANK ((,co 234 mg/ml) ( 2/0 ml initial
- 9.0 ml CONDENSED = 20/ ml) =p, 4, mg) =_/O.b ng.
V.  PARTICULATE FROM _20 (ml) OF _A 70/~ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 78785.% (mg) - TARE _792 % 4./ (mg)
-BLANK ( ¢z 7 wg/ml) (& ml) = + 4 mg) = /9,8 ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 72.35 ng.
BLANKS ,
FINALZS™2 4, . < ng.
ACETONE = o wg/ /-4) ml= ..p5 7 mg/ml TARE J©< - —, < ng.
ETHER-CHLOROFORM = /. 5 mg (FINAL7?2297, 7 mg - TARE /92 7o 9_ ug)
WATER = . .- mg/ A<Fc ml=_ - " mg/ml. FINAL76 972 . s~ ,7‘ ng.
TARE 7, 27 2 mg.
VFT/AP9 A
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLIENT £ PAHA A/RE PLAC E

72-5

SAMPLING POINT LOCATION _ L ¥ 7pm A/S/0N/ ON STHACA

DA’I’E4“42 9_:, /975 RUN NO._ 7

HOW COLLECTEDZ AVJZE Lt ATED GRAR BAL

TIME OF SAMPLE COLLECTION/222-/3%° rnMe oF awarvsis dye 5 /975

CUMULATIVE  |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

% BY VOL.(DRY)| #1 _f2 #3 #4

€0, 0.2 | 0.2 0.2

€02 + 02 20.6 | 20.6 |20.7

o2 +92+00 | 20.4 | 20.4 | 20.7

COMPONENT - RATIO \WT./MOLE

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

CO2 O, 0,2 0,2 ;D | 447100 | .08R

0 20,4 | 20,4 | 2o 20,423 32/100 | .39

co 0.0 0.0 A.,0 0.0 128/100 | 0.0

N, (100-above)| 29+¢ | 79.4| 79.3 79.26) 28/100 |272.222
AVG. MOLECULAR 28, 8s]

VFT/AP4B

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

cLient E P A FARE Pcpes

RUN NO. E% 35? §3:= E;

LOCATION _ 0007 /P& EXTEMSon) NO. __
OPERATOR ___ Se¢p parsort ' DATE G AHelde 75
SAMPLE BOX__ R ¢ )&
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET

H,0 CONDENSED, ml (1 ml =1 gm)
2 ’

BUBBLER (#1 W/APPROX. 100 ml WATER) | F3C.7 F27. / 3.6

IMPINGER (#2 W/APPROX. 100 ml WATER) | <=t/ [ 4458 0.8

BBLER (#3 DRY)

BUBBLER. { | 3379 | 33727 | 0.2
H,0 ABSORBED BY SILICA GEL, ml (/8.6 | /o8 | - =
TOTAL H,0 COLLECTED, mi /2
VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM. =
0.0474 x %O’I'AL H70 0.5 9
MOISTURE IN STACK GAS, % ). 8
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 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 F/REPLACLE DATE OF ANALYSIS &~-g——"75"

EVALUATION LOCATION A VERAC—L" F/2 2L AL RUN NO. e

EVALUATION DATE B— 3 75 CLEAN-UP SET NO. 73-5

1. EVAPORATION OF 20 (ml) OF Acsr7omn=

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

FINAL 72 26%.7(mg) -~ TARE D 7 2 & ©.9 (mg)

-BLANK (. 003 7 mg/ml) (90 ml) =0O. 5 ng) - 5. 3 ng.

II. FILTER CATCH /MSA //OCb B A (Media Type)
FINAL $32.% (mg) - TARE <F22. £ (mg) = IO, £ mg.
BAKA P 793.9 (my) —~ /8o 2 g = /3.7 e
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON T =2 72

WATER IN IMPINGER AND- BUBBLERS.

FINAL 7259 /2./(mg) - TARE 7 ¢ 2 00.7 (mg)

-BLANK ( /. 5 ng) = D & ng.

IV. PARTICULATE FROM EVAPORATION OF 2RO (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -

FINAL 29 20/.2 (ug) - TARE - 792/ 90.2 (mg)

-BLANK ((.0923 zmg/ml) (_ 242 ml initial
- _/2- 7 wl CONDENSED = 2272z ®ml) =Q. 7 mg) = _-7O0. 3 ng.

V.  PARTICULATE FROM 2 & (ml) OF AC & 7os/Z RINSE OF IMPINGER,
/BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL7 26 65.9 (mg) ~ TARE D9 &£ 8 (mg)
-BLANK (. 0057 wg/ml) (_ 7O ml) =0, < mg) - ZO.7 mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 70.5° mg.
BLANKS
FINAL /& 53.. 45 umg.
ACETONE = ©O. 2 mg/ /<Ly ml = 057 ng/ml TARE 723535.82 mng.
ETHER-CHLOROFORM = Y mg (FINALA2Z80. 7 mg -~ TARE /92 78.9 nug)
WATER = . K g/ /FC ml = .00, mg/ml. FINAL 759 73. < ng.
TARE T.,<7-. 7/ mng.
VFT/APY A E——
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CLIENT £PA F/REPLACE

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

73-5"

SAMPLING POINT LOCATION E X T NS/ION O STACL
DATE AY& 4 /973~ RUN No._ 8
7/

HOW COLLECTEDZNTE(RATED &HAQG BA &

TIME OF SAMPLE COLLECTION /€22 _ /4, 99 TIME OF ANALYSIS Aéé & 1975

CUMULATIVE ANALYSIS ANALYSIS ANALYSIS ANALYSIS

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

o 0. 4 0.8 o, <

o2 + 02 20,8 20.8 | 20.8

Co2 + @ + CO | 29, @ 29.8 | 20. 8

COMPONENT | | RATIO \WT./MOLE
% BY VOL.(DRY)| #1 #2 #3 #h AVG. | MOLE WT\ (DRY)

co 0.4 | 0. lo.¢ 0,433) 44/100 | 19

02 20 4 20, % 20,4 20,2¢7| 32/100 |4, 5717
co 0.0 6.0 0.0 0.0 | 28/100

No (100-Above) | 79 /2 79:2 7295.2 77.2 | 287100 |22,17¢

VFT/AP4B

AVG. MOLECULAR

WT. DRY STACK GAS
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VALENTINE, FISHER & TOMLINSON

STACK MOISTURE CONTENT DATA AND CALCULATIONS

cLIENT  EPR F, lelrpces

LOCATION _QUT S/ D SXTEAlTLeAS

OPERATOR S,y pgntsp 4/

A K

SaMPLE BOX

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

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

BUBBLER (i3 DRY)

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

VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM, =
0.0474 x TOTAL Hy0

MOISTURE IN STACK GAS, X
MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

% MOISTURE IN

RUN NO.

C?

NO74-5

DATE & s 7 5

CONTAINER WEIGHTS (gm)

STACK GAS = 100 x VOL. H,0 VAPOR

VOL.

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

DRY GAS + VOL.

WET GAS

100

MOLECULAR WT.

18 X (1-MOLE FRACTION)

VFT/AP3C

115"

~ FINAL INITIAL NET _
429, | 4252 | 3.3
4956 | F4?. 6| 2.0

23 | 334.4 //

70.¢| LLs® | #.8
/7 2

~530£%

P e s e L

OF STACK CAS = AVG. DRY MOL. WI. OF GAS X MOLE FRACTION +
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CLIENT &£ A Pz A< =

VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

DATE OF ANALYSIS §-7- 75—

EVALUATION LOCATION 4 VE, 2.4 0/ =, 252, 4 f = RUN NO. =}
EVALUATION DATE E-6-75 CLEAN-UP SET NO. 7 L — 4
I. EVAPORATION OF 7“2 O (ml) OF AC = 7ws/5
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL72 72 .2 (mg) - TARE 20 7270. 2 (mg)
-BLANK (> 995 7 mg/ml) (_/0¢ ml) = - & ng) =2.9 ng.
II. FILTER CATCH /Ny <./ //04 2 (Media Type)
FINAL 372. O (mg) - TARE 259 ¢ (mg) = /3 mg.
BAckyp - 793.5 (mg> — . /757 ¢ mg) - /7S -
I1I. HYDROCARBON OBTAINED BY ETHER~CHLOROFORM EXTRACTION ON : 7 -
WATER IN IMPINGER AND BUBBLERS.
FINAL 795'7:37_5."(mg) - TARE 7955 7.8 (mg)
-BLANK ( /. 3 ng) = £.2 ng.
IV. PARTICULATE FROM EVAPORATION OF =25/ (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL7?7 ©48.3 (ug) - TARE 7705—0.4 (mg)
-BLANK (. 09224 mg/ml) ( 25/ ml initial
- //. 2 ml CONDENSED = 239 .8 ml) = .7 omg) =_/7.2 nmg.
V.  PARTICULATE FROM so <~ (ml) OF ACLL 7o//4  RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL2£ /) 9.7 (mg) - TARE 78< 5.8 (mg)
-BLANK (.cos ) mg/ml) (_ /<5~ ml) = O 4 mg) = £22.35 g
VI. TOTAL PARTICULATE = I + II + III + IV 4 V = 57 <% ug.
BLANKS
FINAL ) 8 $34.%ng.
ACETONE = (9.8 mg/ /40 ml = 0 065 ) ng/ml  TARE 2«2, 8 mg.
ETHER-CHLOROFORM = /,& ng (FINAL)9280.) mg - TaRE 27 273.F qg
WATER = . & wg/ /40 ml = 00286 mg/mi. FINAL 16 $73.F ng
TARE 5672 ,0mg
VFT/AP9 A
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

-5
CLIENT £ P A . FIRELLACL™ [ad

SAMPLING POINT LOCATION Q& 7S/O& EXTE/VJ/QA/

DATZ AHQ. Q/ﬂx RUN NO. ? HOW COLLECTED/AN FEGLATED G/AB 84L~
o
TIME OF SAMPLE COLLECTION 93 2. //__._2 TIME OF ANALYSIS Ay, 2 /9725~

CUMULATIVE  ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
ZBYVOL.(DRY)| #1 | #2 | #3 #4
) 0.5 ' Q. & E O.&o |

Coz + 02 20.9 20.8 20,8 !

C02 + 07 +CO | 2, g 2/.0 §Z/.0

COMPONENT | , , RATIO \WT./MOLE
% BY VOL.(DRY)| #1 2 | #3 | #4 AVG. | MOLE WT\ (DRY)
!
€02 Lo | ot 6,6 0,837 44/100 |, 294
| | . .
02 22,4 . 20.2 20,2 20,247 32/100 | 4,988
co L )2 12 . 1671 28/100 |,0477
| |
i !
| |
| [ -
N, (100-above)| 79.,0| 79.0 | 79.0 | 77,01 28/100 |22.12
AVG. MOLECULAR 28.9¢
WT. DRY STACK GAS
VFT/APLR

117



31dY/L4A

‘o Yo 67D ., YLGE HT+ 84 « Wy
R R P “\z ﬂ u- B - >~ - - .« S
. . 6y 270w a2 ) ) VS
I Sl VI VI N VP Rk \\\\\\ /L) P
m . :“\w\\i . \\\\‘ ONI..\3\\ \\\\ \\\\ ol \\\\ \\ M\ ol [ \‘r.u P 0> n\w\ ﬁ\.n_<h0‘—,\
S % ya V4 <
e L Ty S 4 VA SV IR) NI A N A N Ay ] b
¢ prr T —= |z e ST | & MWNN, oS/ 0D O
A!\x|)».4\3.. G o B & T e o Rl - 5 & A4 o & 7 ..vnu ~m\s¢N. S
e 4 A WA Wi M = i X8 —5-Z L2
- CZE | _OoT| T8 | Ty e 77 | =z Y77
—sr SRl I el 74 -k S S/ __ i
\a..lﬂ,\ﬁy. * ﬁv N\ ﬁtl )ﬂ ‘V\’ \\J .\ \ ~\ . T \W\ > -’ ke . - g . L, -
§omm | SL/ | X7 | Sx %5 e 7=} it o= g e
S A I A A Rl Il et e a2 A7 3 WA N 8 M AT
_sre’ [is c o FeT bR EEACEN B AN b M,M mw,ﬂ . wa DRM
_sra LT A W el B AR I A R e 2 £ \ 3
o7 e- S/T |7 | 55 | S5 e | T —ol-orsa |- L o777 I
cree | . CZ7 | O FI TE" <t §Z707 |- )-—= - £Q e L | Lt
_sre Kl <6 - 2 GOR; J 7ET L TZ N
- Y& Q.\\V\.‘ [ .NI $m! -“%» SZ7¢ " £ ~ - ﬂ* ﬂ\llo = 1\'\)\. m \“\
Sre- —Segx| s Gl " /| SE7AT =T O)- ,W.\ .HIW-MN. £ 2 27/ n\\ -
orer ST\ o F I 76" [ k6 | Siin" | T af-—mi ek 4 75
R 7 § ~7 -7 = =T —e |2 ] . el Ity ae
e ol e e | R e ol s
e e A 2 ) ~ t iy Bk of et rad By Z777TZ | T | Er
~Ss0 Coe | 7| T 2 - Z7E T Tz = 7 . — - :
crrn am‘ \Ms \n, - |.n ¢t CC - \ [¢R] / —= ol S/ s NI e L c/L £ S
h yaava e e I | ==t | | ©L Bl | FECEC <’ STy
¢ 2008 (4.) |(voBu,) | wnlov | q3¥is3a {0%H.) (4.) (d4a) | 13100 13! (1334 218m) (NIW) | (SuH v2)
"2 ¥0 " W3y WNNJVA {02R,.) “dW3L | “dWil (1) ML M1l
H /Y| ALIOVAO | WOWIS | dWNd | KV 3)14TM0 HA 10114 INIOd Ju3oNIdwi] xos *dW3l SV9 A¥a YILIW SYD MG | “dv13 %301)
TYAYIINT IWIL 3HL NIHLIM QV3¥:S3NTVA 39WdIAY TWAYILNI 3WIL 30 ONINNIDIS @ QI0¥0D3¥ :SONIOYIY SNOIMVINVISNI
== 301S ¥ ! H19N31 38044 1NOAYT IN10d 3ISY3AWIL mo ILIVWIHIS [} ONILL3S ¥ILYIH 38084 § X09
(&

21 TIETTETNY N <5 770N 3904
Hr 7 7 V3IUY T TV E CONOISNINIO XDVIS

a SINVIE TT5 "0 d-NYIT)

S.Id..w..w.m..l A ugmm /¢ ON ¥31T14

h\u*\ /v «\\s\\»ha\\hu.\ d\v

BT valml EASeRCAAFE: \h\\ o v 9L AT 7 HY X08 ¥ILM

~TC 7 ¥0LVS ) i v T4 T IS TRYIGHN X08 YIL3W 9 31dWYS

Tr D S n,x)Q G5 .
OTHTTTHA XV S TETFTIUNISION QIHNSSY Qm. ) Coswouie 579 7 TON NNy
BH, 7 E T Sd + 84 = NSy . €z/c fporm \ﬁ FRIZIZ YA 7 TS SI¥0Ld3d0
6K, « 020, (5d) unsSIUd 1¥0d ‘SINVIE 11V NI 11{3  TINVINOdWI AP ] 577 SNOLLIONOD IN318WY 57 577, 731V0
OH., G 9RO e vy il L33HS VLYO ONITIWVS 3SYIAVHL AT ZZ X =7 NOLLYI0T 1404
" 7 2 = (%d) TnSSTHd Irwidwouvs. NOLONIHSV/A ‘3111V3$ T T T NI
NOSNITWOL '® ¥3 4513 INIINIIVA
W - @ N. YIS oo CPNVINIOE FIE LS



VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT (5P A F RFPACE RUN NO. /O .
LOCATION _ & XTEAL sont NO? 5 B 5
OPERATOR e pnfSoal DATE & 4uA 74—

SaMPLE Box RBeus

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET

H,0 CONDENSED, ml (1 ml = 1 gm)
BUBBLER (#1 W/APPROX. 100 ml WATER) 443. +44+.0| 4.0

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

gaz.e| F45./ | 2.7
R49,8| 34¢8.9 -9

BUBBLER (#3 DRY)

Ho0 ABSORBED BY SILICA GEL, ml

625 L272.9 | A6

TOTAL H20 COLLECTED, ml /S 2

VoL, OF H%O VAPOR @ 70°F. AND 1 ATM, =

0.0474 x TOTAL HZO d~72048

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-% 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 £ RPA F/REDSLACE

DATE OF ANALYSIS & - 7— 75—

EVALUATION LOCATION __ 4 y= @ 855 /= ) BF D0 par i~ RUN NO. /O

EVALUATION DATE S-4— 75—

I. EVAPORATION OF /0 7 (ml) OF ACET7TSr/e

CLEAN-UP SET NO.

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

FINAL 7984, « (mg) - TARE 7983 32 S (mg)

~BLANK ( . 205 7 mg/ml) ( /o7 ml) =. & mg)

II. FILTER CATCH <9 //0bH AR A (Media Type)

FINAL 382. (mg) - TARE 2, 7. / (mg)
BACKkL P 20 8. 7 [nG) - =g g}
III. HYDROCARBON OBTAINED BY’ETHER—CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.

FINAL 77532.3 (mg) - TARE 775 2 3.9 (mg)
-BLANK ( /- & mg) = /2.6 mg.J
IV. PARTICULATE FROM EVAPORATION OF <& 0 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 784C6,9 (mg) - TARE ) 785 3-3.8 (mg)
~BLANK ((.©02 &% mg/ml) ( 260 ml initial
- G ml CONDENSED = 252 4nml) = + 7 mg) = 22.49 _mg.

755
= 76 mg
= /5.4 mg.
= 27. 7 mg.

V. PARTICULATE FROM /29 (ml) OF _ACE72,/F£  RINSE OF IMPINGER,

BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 778 7975 (mg) - TARE 2785 8.9 (mg)
-BLANK (. 005" 7 wg/ml) (__ /29T ml) = , 7 mg)

VI. TOTAL PARTICULATE = I + II + III + IV + V
BLANKS

ACETONE = 0.8 wg/ /4O  ml = P.6057 mg/ml

ETHER-CHLOROFORM = / & mg.(FINAL 79 2806.7) mg -
WATER = O . < mg/ /%0 ml = 00285 mg/ml.

VFT/APG A
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- <8 ng.

= // 3.8 mg.

FINAL 76534. 46  ug.
TARE $8L37.8 mg.

TARE 79 278, mg)
FINAL 74 272.7 umg.
TARE 74973, mg.




VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

75-5
CLIENT £, P A. FA/IREP! ACE
SAMPLING POINT LOCATION _Qg]‘S/DE ExTENSZON
DATE 4“1(6 é! /7975~ RUN NO. /0 HOW COLLECTEDZ'AV'A'MATA:D 6648 BAG
TIME OF SAMPLE COLLECTION/2.43' /4 29 TIME OF ANALYSIS A Us., 7
CUMULATIVE |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 #2 #3 4
COZ 0- f aa 3 l[ 0. 4 -
CO2 + 09 20, 8 20.8 | 2o, &
C02+02+C0 |5/70 | 32,0 | 270 |
F
COMPONENT f ( ’ RATIO \WT./MOLE
% BY VOL.(DRY) #1 #2 | #3 #4 AVG. | MOLE WT\ (DRY)
I |
CO2 Lo, 1 o 3 o. %+ - 0. - | 44/100 |, /74
! | ’
02 20,4 . 2o, 5 20, | 20. </ | 32/100 |6 528
f ! z
co PO 2 0.2 | o.zZ C.2 [28/100 | .05
| :
A i ; £.93 1295 4| 267
| ‘;
| :
i |
Ny (100-Above)| 7 9.0 79 79.0 79,0 1 28/100 |22./2
AVG. MOLECULAR 282.5°
WT. DRY STACK GAS
VET/APLZR
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

cLient &P FpE&E Peno” RUN NO. /7

- ./ 7 g§-K
LOCATION & xTeAlScte NO. >
OPERATOR S ew Aa So o/ DATE Z8-c-75

SAMPLE BOX 754&00

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET

H,O CONDENSED, ml (1 ml = 1 gm) P -
BUBBLER (#1 W/APPROX. 100 ml WATER) e m _
IMPINGER (#2 W/APPROX. 100 ml WATER) 424,72 4-33‘5 <

BUBBLER (#3 DRY)

342.¢ 3><Z’-?~ /12,."
£56-4 L46.8 9.¢

/1.2

1,0 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 CAS, %

MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL. H,O 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, W[. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/AP3C

123



VALENTINE, FISHER & TOMLINSON

LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT _ £ PA F/REPLA CE DATE OF ANALYSIS _ 8- 7 -7¢—

EVALUATION LOCATION

EVALUATION DATE -6~ 75 CLEAN~-UP SET NO. L= 35
I. EVAPORATION OF /-~ 4 (ml) OF  AcC L 7opi—
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 28 /90 (mg) - TARE 2 & 7/ 3./ (mg)
-BLANK (&, ¢ 5 7mg/ml) (/0L nl) = O. L ng) = 5. 3 mg
I1. FILTER CATCH AMS K s/l R H (Media Type & #)
FINAL 32S. 2 (mg) - TARE 370, & (mg) = A £ ng.
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) = mg .
V. PARTICULATE FROM (ml) CT RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL (mg) - TARE (mg)
-BLANK (( mg/ml) ( ml) = mg) = ng
VI. TOTAL PARTICULATE = I + IL + III + IV + V =_/0./ mg
BLANKS
I _ FINAL 285 3¢ Lug.
ACETONE = - 8 mg/ /480 ml= (00T ) ng/ml TARE T A< 7oA.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE ng)
WATER = mg/ ml = mg/ml. FINAL mg.
TARE ag.
VFT/AP9 A
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

J6- 35
CLIENT _ &£ RA. F/RE&~PLAC E

SAMPLING POINT LOCATION QU S/PE Z.X TEMUS /DY

DATEAUE. &, /928 RUN 0. Z/7 HOW COLLECTED ZA/TAYa@ATED SRAB 8B AC
TIME OF SAMPLE COLLECTION /a5 7 &/—5 TIME OF ANALYSIS AL, 7

CUMULATIVE 1 ANALYSIS ANALYSIS ANALYSIS ANALYSIS
% _BY VOL.(DRY) #1 #2 i#3 4
co, g.& | oJ5 0,85

| i O
c02 + 0 20,6 | 20.4  zo.g |

CO2 + 02 + CO |20, & ;20.5’ 20, 7

COMPONENT ; , ‘ RATIO \WT./MOLE
% BY VOL.(DRY) #L ] #2 1 #3 #4 AVG. | MOLE WT\ (DRY)
! ‘ i
coz O b | 0.5 o, 6— O, 5[ 44/100 | 52
f | ’ ,
02 200 | 20,/ 20. / ’ 20. /132/100 |6.932
co 0.2 ©. 2 . /| 0.2 | 28/100 |..05%
' z :
: |
T i
! ) '
i
I
Ny (100-Above)| 78.2 78.2 78.3 | /8. 2 1 28/100 [2/.8°,
AVG. MOLECULAR 28.5¢
WT. DRY STACK GAS
VET/APL®
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VALENTINE, F1SHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

cLient E PR FisPe Aes RUN NO. / &~
LOCATION SNTEAS 1 No.( (- 5
OPERATOR ___ A2 & A RLD DATE S -~8-73

SAMPLE BOX [ uE 2

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET

Ho0 CONDENSED, ml (1 m1 =1 gm) .
BUBBLER (#1 W/APPROX. 100 mi WATER) | “F3/. < 49,4

IMPINGER (#2 W/APPROX. 100 ml WATER) | <24~/ a7, 4 3. =

BUBBLER (#3 DRY) o ,
J 3e-9 33¢.3 o. 4

Ho0 ABSORBED BY SILICA GEL, ml

632. 2 | (ae.9 5= 3

TOTAL  H,0 COLLECTED, ml
/- 3
VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM. =
0.0474 x TOTAL Hy0 _
: - $3562

MOISTURE IN STACK GAS, %

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 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

CLIENL £ DA _ /= /25 3L BT DATE OF ANALYSIS ,@_2_ 73
EVALUATION LOCATION Ay ERP Al £ A/ 25 oL CZ RUN NO. / 2.
EVALUATION DATE S—-&- 75 CLEAN-UP SET NOo. 7 7/7—5
I. EVAPORATION OF __ 25 (ml) OF __ Qo= 7o e

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE

FILTER.

FINAL 2 20 £3.é(mg) - TARE _ 279038 8 (mg)

-BLANK (x5 Pmg/ml) (_ 7 8 ml) = .06 mg ) = <z, 2 ng.
II. PILTER CATCH M) SR 1/ 906 /2 4 (Media Type)

FINAL sfo 4 7 (mg) - TARE _ 3Sw.7 (mg) = + 5 mg.
BACK-UP /82. # (g ) /79 3 (+n9) s 3.7 g
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON

WATER IN IMPINGER AND BUBBLERS.

FINAL7?794 7/ (ug) - TARE _7 794 46— (mg)

-BLANK ( /, 8 mg) = <. 8 mg.
IV. PARTICULATE FROM EVAPORATION OF 2/ &6 (ml) WATER

IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -

FINAL 7 7256.7 (mg) - TARE - 222°3 9,6 (mg)

-BLANK ((.00285 mg/ml) ( 275 ml initial

- /)3 ml CONDENSED = £03.7 ml) = .6 mg) = /@5  ng.
V.  PARTICULATE FROM/3 & (ml) OF/3CE7vA~E  RINSE OF IMPINGER,

BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL? 70 So.2 (mg) - TARE _7 70 7.3.3 (mg)

-BLANK (005 7wg/ml) ({3 O ml) =7 umg) =_ L2  mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 78.8 ng.

s d

BLANKS /oY /
FINAL 78526 .6 ng.
ACETONE = . 9 ng/ /40 wl= Qo0oS7 mg/ml TARE J3<3y 8 mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE ng)
WATER = mg/ ml = mg/ml. FINAL mg.
» TARE mg .

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

CLIENT 5/794 /7;25/04 AT E 5

77-5

SAMPLING POINT LOCATION

DATE i?/e o RUN NO._ &~C2g¢ HOW COLLECTED L P E e 595

C oty & &

L
ﬂ:DG‘ ~E)

TIME OF SAMPLE COLLECTION

—

TIME OF ANALYSIS g%/ s

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

% BY VOL.(DRY)| 41 #2 #3 #4

CO5 .32 | 0.2 d, z

Co2 + 0 0.9 | Zo0.¢ 2o, 8

C2+a+C0 | 20.7 | Zo.9 20,9

COMPONENT RATIO \WT./MOLE

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

CO2 J. 3 o. 2 O, = O. 2. [ 44/100 |.082

0 20.7 20. 6 | 20.6 20.6 | 32/100 | 592

co o ) e./ O |28/100 | O

N (100-above)| 9./ 79 .2 7P, 79. /| 287100 |22.48
AVG. MOLECULAR 2823

VFT/AP4B
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS
Cope
CLIENT <27 <% in pmv RUN No, /.5

LOCATION //L//v/‘_/ P 2 E‘Jrﬂfﬂx&g T e S e A N0.7 8 = 5

OPERATOR 7" <o, 27 \[/;//Vfcﬂ DATE _ &/ & 25
4

SAMPLE BOX ,B, oo, c

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET

HyO CONDENSED, ml (L ml = 1 gu)
BUBBLER (#1 W/APPROX. 100 ml WATER) 135/ <4339 /.7
IMPINGER (42 W/APPROX. 100 ml WATER) | 447 g| 445 4 | 2.«
: DRY
BUBBLER (#3 DRY) 32720 | 30, . 3

H,0 ABSORBED BY SILICA GEL, ml

6oy Ceo o 5-/
TOTAL H,0 COLLECTED, ml ’ 9 5

VOL. OF H%O VAPOR @ 70°F. AND 1 ATM, =
0.0474 x foTAL Hy0 0. £

MOISTURE IN STACK Gas, %
MOLE FRACTION OF DRY GAS °

MOLECULAR WT. OF STACK GAS

X 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 £ .2 4. o= @i, Az - DATE OF ANALYSIS F- &- o5
EVALUATION LOCATION 4 /=i pivh fr— =0 0y g - i RUN NO. /3
EVALUATION DATE &€ — s — D 5~ CLEAN-UP SET NO. T7E~ 5
I. EVAPORATION OF /7 (ml) OF Ac-rETo )5
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER. ‘
FINAL So/<&.7 (mg) - TARE 2 /3 &.9 (mg)
-BLANK (.o 7 mg/ml) ( /77 ml) = <7 mg) = ./ mg.
II. FILTER CATCH WNMSA /lob 47 # (Media Type & #)
FINAL3?2 2. 2 (mg) - TARE 362, (mg) = /5. 3 mg.
Bacr A~ 7853 (ma) 33/ (™7 ) .
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON T 22 3
WATER IN IMPINGER AND BUBBLERS.
FINAL7657 2.« (mg) - TARE 265 74O (mg)
~BLANK ( e & mg) = 5.4 mg.
IV. PARTICULATE FROM EVAPORATION .0F </ 35 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL77845.2 (mg) - TARE ' 7 90R 2 95 (mg)
~-BLANK ((.00295 mg/ml) ( 2 /5 ml initial
- 9.5 ml CONDENSED = _2ns 65 ml) = . & mg) = /5 ng.
V.  PARTICULATE FROM /20  (ml) OF _Ac&79a5  RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL /23922 (mg) - TARE 2738 6,4 (mg)
-BLANK (+29%5 7wmg/ml) (_ /20 ml) = .7 mug) = 5.8 ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = “5 mg.
> ‘
BLANKS o A5 /2
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/AP9 A
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CLIENT

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

[ fesir sef S

SAMPLING POINT LOCATION (4’ rpomsy & i

Do 7L e

. . .
DATE 5’/ %775 RUN NO. / F—(Gpe HOW COLLECTED /72 ew—t,m ' oked
[ 4

TIME OF SAMPLE COLLECTION

TIME OF ANALYSIS I/ ~7<

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

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

€Oy 0,3 a3 0.3

Coz + 02 209 | Zo.9 | Zo.

co2+@+co| 0.9 | 209 120.G

COMPONENT | RATIO \WT./MOLE

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

Cop 0.3 | o. 3 "0_3 o. 3| 447100 [./32

02 20.6 | 20.6 2o0. 6 Zo.6 | 32/100 |6.592

co 2 o e N |28/100 | O

Ny (100-Above)| 29F. / 79./ 9./ 7911 28/100 |22 /43
AVG. MOLECULAR I8.87

VFT/AP4B
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT &~ 4 = 22 e i oy 2 RUN NO. . 9 - 5
LOCATION & 1o i /K/, YT CLEAN-UP No. /<™ S
OPERATOR A/(.‘.(«:/,,-.;mo =\ /7‘77,1/7?4/ DATE S~/ -74"

-
SAMPLE BOX /4 2 Aanc

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET
HpO CONDENSED, ml (1 ml = 1 gm)
BUBBLER (#1 W/APPROX. 100 ml WATER) #4$0.9 444,/ 7.2
IMPINGER (#2 W/APPROX. 100 ml WATER) L5 o 447, 19

ER (#3 DRY) —-
BUBBLER ( P45 ¢ 298 o /o

H,0 ABSORBED BY SILICA GEL, ml

€793 | ¢ao.8 | Lo

TOTAL H20 COLLECTED, ml

/4.7
VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM. =
0.0474 x fOTAL 50 0. 49435
[~ 777 ]
MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS
I

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~-% 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 A2 4 FI/P=00 ACE DATE OF ANALYSIS & —/Z-7<
EVALUATION LOCATION A4 IVER AL /SR F=s o = RUN NO. /<
EVALUATION DATE 8-/)2—75 CLEAN-UP SET NO. 9 5
I. EVAPORATION OF /8 (ml) OF ACE 7or/&
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 72/03.7 (mg) -~ TARE 22709 £ 3 (mg)
-BLANK (- oos 7 mg/ml) ( ,/& ml) =.7 ng) = &7 ng.
II. FILTER CATCH A, <& //ob AAH ¢ (Media Type & #)
FINAL 3992. 5~ (mg) - TARE 365.9 (mg) = 23. 6 mg.
Bygck P /' 9 b6.3 {"')j)" /83.9 ™3 = .
III. HYDROCARBON OBTAINED BY ETHER~CHLOROFORM EXTRACTION ON "3
WATER IN IMPINGER AND BUBBLERS.
FINAL 7792233 (mg) - TARE 7792 020 (mg)
~BLANK ( 5H 3 mg) = _ /3.5 mg.
IV. PARTICULATE FROM EVAPORATION OF =25 3 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 22803, (mg) - TARE _7287283.0 (mg)
-BLANK ((Lcv2g6 mg/ml) (245 3 ml initial
- /-7  ml CONDENSED = 2382 ml) = .7 mg) = _ '9.7 ng.
V.  PARTICULATE FROM /,; 7  (ml) OF 4c¢z 7o,/ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL77 784y (mg) - TARE 77 76/.7 (mg)
-BLANK ((.095 7 wg/ml) (__// 7 ml) = .7 mg) = 2/ L mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 993 nmg.
BLANKS . ‘e /
Kew £ FINAL ng.
ACETONE = ng/ ml = mg/ml TARE mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = ng/ ml = mg/ml. FINAL ng.
TARE mg.
VFT/AP9 A
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VALENTINZ, FISEER & TOMLIMSON
ORSAT DATA AND CALCULATION SHEET

d—

CLIENT &= . = /A, L, om prpcs = /4 O 5T /f{w.;p

SAMPLING POINT LOCATION Ao, iSvon R~ £Ls=¢

DATE _8,// 2./ = RUN No.__/<) HOW COLLECTED /=g - . = - e g

TIME OF SAMPLE COLLECTION TIME OF ANALYSIS 275 Fe - & 20/

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

% BY VOL.(DRY)| #1 B2 # #4

co, 0 # 6,3 O.

CO2 + 07 Zo.3 | 20,8 (25,9

c2+0+c0 |20 32 |£0.8 2].0

COMPONENT RATIO \WT./MOLE

% BY VOL.(DRY)| #1 b2 | #3 #4 AVG. | MOLE WT\ (DRY)

CO2 O. o.3 O. 4 Q. = | 44/100 | _ /)7(,

0, 20. 4 | 20 ¢ 2o 5 20, 57| 321100 |65

co o o O. /. » O__|28/100 Q

Np (100-Above)| /9. 2 | 79.2 79.0 791 128/100 |22 /4%
AVG. MOLECULAR 28.38

WT. DRY STACK GAS

VFT/AP4B
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VALENTINE, FISHER & TOMLINSON

STACK MOISTURE CONTENT DATA AND CALCULATIONS

cLiENt AL/ Sroisr sk

LOCATION Tl LT ﬂ o 2 CE ’

OPERATOR /46?4274.;49 ./Z;Z%nzyﬁ?/v/

SAMPLE BOX ZGZ &

H,O 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 H,0 COLLECTED, ml

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

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WI. OF STACK GAS

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

RUN NOo. 5
NO. 3 0 - 5
DATE __ E//2/ 757
CONTAINER WEIGHTS (gm)
FINAL INITIAL NET
4.‘;71/ 4'3—-‘2. ? 4,2_
s, T | 48096 | /.84
224, 9 33¢6,3 ./
é»?/,ﬁf (32,2 2
J 42
6797
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

139



CLIENT £ 2 RS20 A 27 DATE OF ANALYSIS 2 _, 23— — &=
EVALUATION LOCATION A VEs o im  /mpof Do A £ RUN NO. / S5—
EVALUATION DATE G275 CLEAN-UP SET NO. < J — §—
I.  EVAPORATION OF // & (ml) OF _ AL 70 rpe
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL?72222.2 (mg) - TARE 552 =2 2. 0 (mg)
-BLANK (( -©25 7 mg/ml) ( //& nl) =47 mg) = S 3 mg.
II. FILTER CATCH /os & /0% 2 i/ 4§ (Media Type & #)
FINAL 326.6  (mg) - TARE 25 6. / (mg) = _ 20,5 mg.
BACKwPr 1 98. 2 (g E2.6 (g ) = /5l e
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON —_==_ 77
WATER IN IMPINGER AND BUBBLERS.
FINAL 790329 (mg) -~ TARE __ 790/ 2.8 (mg)
-BLANK ( /. 8 mg) = /8.37 mg.
IV. PARTICULATE FROM EVAPORATION OF 25O (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 7820 7 (mg) - TARE 7672 0.7 (mg)
~BLANK (.00 284 mg/ml) ( 2 S50 ml initial
- /<. 3 ml CONDENSED = 235, Soml) = o, 7 mg) =_/9. 3 mg.
V.  PARTICULATE FROM /s~ (ml) OF _A4CE7CA/A RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 7825 5°2 (mg) - TARE 2 27 L2,/ (mg)
-BLANK ((» 5257 mg/ml) (__//5~ ml) = o, & mg) = /w. 35 nmg.
VI. TOTAL PARTICULATE = I + II + IIL + IV + V = 2.7 mus.
, ,
BLANKS /? i /
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/APY A

VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET
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VALENTINI, FISYER & T ;MLINSON
ORSAT DATA AND CALCULAT "ON SHEET

CLIENT !l(/ ’7/44 ’f AT A - ".3_: S '"" ;v:‘;ﬂ'»‘fﬂ,: i

SAMPLING POINT LOCATION <. 2 e s e R IPE \/: KPR

DATE £//2 /" 7% RUN NO. /4 HOW COLLECTED /Ox,ff\',:,::;'*;ﬁc;%;*/’ Ay

TIME OF SAMPLE COLLECTION TIME OF ANALYSIS ;/':.s‘;’i’é‘ G L gt

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

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

Co, ¢.Z / 3.2 1 o | a =

CO2 + 09 -/jy/...; 4':)'? I .’,7/, @) -

2+ +co |£2.8 | 783 VA k=

"/ 7 |
> .

COMPONENT , | RATIO \WT./MOLE

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

Co2 0.3 OF | O« O F 1447100 | /7%

07 20. & 29:. 6 | 20.5 |20.¢ | 32/100 6,592

co o - 1 <= |2a/100

N2 (100-Above) | 79./ 79 79. /179 /28100 |22 ¢5
AVG. MOLECULAR 28.7.2

WT. DRY STACK GAS

VET/AP4B
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VALENTINE, F1SHER & TOMLL:.
STACK MOISTURE CONTENT DATA AND LaLCULATIONS

CLIENT &, 2 4.

RUN NO, /&
LOCATION Hopjm voc i i) i Lec NO. ) 1 - 5
OPERATOR _4&!¢ meraem / STAN T, DATE R. +2_—>—
V4
SAMPLE BOX 5/ o .= )
CONTAINER WEIGHTS (gn)
FINAL INITIAL | NEv
Hy0 CONDENSED, mi (1 ml = 1 gm) . B
BUBBLER (#1 W/APPROX. 100 WATER) | A2/ ¢ G 3o g A
= | 73T | s«
IMPINGER (42 W/APPROX. 100 ml WATER) 42l | vsa, | oL =
BUBBLER (#3 DRY) s -
33¢.8 33s".9 o. 9
N fro—— ) \.<_-
Hy0 ABSORBED BY SILICA GEL, ml -
2 » S 7.9 S 7y 518
TOTAL H,0 COLLECTED, m}
2 /3. 7
. . \_
VOL. OF ufo VAPOR @ 70°F. AND 1 ATM, =
0.0474 x TOTAL H-0 :
2 - 649
\
MOISTURE IN STACK GAS, %
S
MOLE FRACTION OF DRY GaAS -
) ~‘-—.—_—
MOLECULAR WT. OF STACK GAS

X 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. wr, oF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

122

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

CLIENT £ LA [F/REPiaAn =~ DATE OF ANALYSIS S /<- 737
EVALUATION LOCATION A /50 & ruao™ =7y o iy oo o RUN NO.
EVALUATION DATE &~/ 3— 5 CLEAN-UP SET NO. /=5
I. EVAPORATION OF /) 2 (ml) OF ACE 7o/mIE
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL7 790 2.3 (mg) -~ TARE D7 p 35 < (mg)
-BLANK (. 005 7 mg/ml) ( // 2 ml) = . & mg) = 6.3 ng.
II. FILTER CATCH /YW SA //056 R4 # (Media Type & #)
FINAL 38 4 (mg) - TARE =5/ (mg) = 6.8 7 ng.
Baxrk u° 2O/ 7 Mg — 17 6.4 TR
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION osr J
WATER IN IMPINGER AND BUBBLERS.
FINAL 292789 (mg) - TARE 7538 L 8,5 (mg)
-BLANK ( /. 8 mg) = R I g
IV. PARTICULATE FROM EVAPORATION OF 29¢ (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 79/03% (mg) - TARED?9C0 Q.7 (mg)
-BLANK ((. 00294 mg/ml) ( = 97 ml initial
-_ /3.7 ml CONDENSED = 274, 3 ml) = - & mg) = _ /2. / nug.

V. PARTICULATE FROM /.2 6 (ml) OF _A¢E79A/£ RINSE GF IMPINGER,

BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 77/6/,Z (mg) - TARE 7 7,4-9 5 (mg)
~BLANK ((_+995 7 mg/ml) (/26 ml) = . 7/ mg)
VI. TOTAL PARTICULATE =1 + II + III + IV + V
BLANKS‘??/'U A5
ACETONE = ng/ ml = mg/ml
ETHER-CHLOROFORM = mg .(FINAL mg -
WATER = mg/ ml = mg/ml.
VFT/APY A
S Teon— Fiyo=R LEAKED 144
282k -UP TLUER CAu =T THs LedAkAGE

FINAL
TARE

TARE

FINAL
TARE

SO0 mg.
O ). < mg.

mg.
mg.

mg)

mg .



VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLIENT U=, 2, A, 8 PLACE

SAMPLING POINT LOCATION Cw///’%////éé’ /;/?A’/JZ(//\/'

DATE €419 /75 RUN NO. /6 HOW COLLECTED Cal RAG

TIME OF SAMPLE COLLECTION /¢.J/—//F% TIME OF ANALYSIS & /,«//7.—,‘

CUMULATIVE |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL. (DRY) #1 #2 i #3 #4
COz . i 6 ’ 6 | g5 :
L 20.9 o
Coz + 03 208 210 ' Jad
Co2 + 03 +CO | 0.8 21,0 | Do, i
i ' o |
COMPONENT f , ; RATIO \WT./MOLE
% BY VOL.(DRY) #1 #2 [ #3 A AVG. | MOLE WT\ (DRY)
I i
o2 ' ‘6 | & - S$67 44/100 | 247
l } f !
02 20:.2 20.9 20.9 20.33] 32/100 5.3'06_1
co ’ O O | o © |28/100 —d
|
i 1
i .
| :
| |
Ny (100-Above)| 7%.2 | 2T &N 179.¢ | 28/100 | 221
AVG. MOLECULAR 28-90
WT. DRY STACK GAS
VFT/APLE
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VALELNLLITL, Lol o auvilodituuly

STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT E.”P A, RUN NO., /7
LOCATION flowEvcrger ¢ &5 NO. 8 2= 5
OPERATOR A1 2uc42> [/ Smammany DATE = 73-73

2

SAMPLE BOX oocant.&

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET

HyO CONDENSED, ml (1 ml = 1 gm)
BUBBLER (#1 W/APPROX. ‘100 ml WATER) #2. %3/ |~ o.2
IMPINGER (#2 W/APPROX. 100 ml WATER) Hy>.2 Go2.¢ |—0p -y

3 DRY) - oy
BUBBLER (# 29/, /.y, o <

H,0 ABSORBED BY SILICA GEL, ml

67581 $73.8 | >

TOTAL HZO COLLECTED, ml

VOL. OF u%o VAPOR @ 70°F, AND 1 ATM, =

MOISTURE IN STACK GAS, %

pr———————— -

MOLE FRACTION OF DRY GAS -

MOLECULAR WI. OF STACK GAS

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

MOLE FRACTION OF DRY GAS = 100«% MOISTHRE IN STACK CAS
100

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

VFT/AP3C

147



Itd¥/LIA ‘ ' o -

. - e 6
Yo .75 9D BHe LL°6 7 o HU+ 84 =4 <5 €6
b/ O o2 - 17 4 C'%ay, OO/ Vv -TOVHIAY
b | O ot S \\\\\\\\a\\ AL 0 e OO g 20N
Sy o > PR - o 7
R 2 Cdk \\\\\\\\\ < \\\\\\\ 6527 6oL | © ¢ cs 9 \\.zs\i
kN0 20 2V S S 2 VS A A0, S S S NS A0 A S A5 'O A W, . ] e ~ ] .
: L e T
OR2 | /HAh |T=hH |24 270 | -5
. 27|35 2 | ZZ T | Z Y | TS0 e -
2/00 \UNUN&MA,\W Z 3 PRy u‘. N..\Q<r p) Idﬂ| ; 55/
iel Y YA YA mmﬂ =740 % M= N[0 . T = ] - 7571
200 Sx 7 2 "/ /27 17/ 7L m/ L.N.U.anqu @%"
Q\Q\ \.Qm\ 27 /27 /2 /7 MM-G .. = IM.MI - Q&
Qﬂvo _ CIeran eV 7/ 77 5L 7O | = < | 2%
/D QL2 s H /7 |77 P T PANE ..MI\QN ”
0L VA o7 7 | 277 207 | R
DL 2 F | LT L5 Q2 | <2 g ,
S 22200 A <1l e S BT =l S |-&2 .
O2 | L E|\T77 7" L5707 T S5 157 = -
00N \P\IM.I \Wd% * Mm i Lr = IOQ g 1 g - o .
S/ 1S T |I2NT 2 /270 I ST |—== oy 0 | -
~ RLe o | O D27 D7 | S70 | VoY -5 WAL < 1=
252 ST e AN IR WY T W W oL e Ay : 3274 Ny -
A e s Rt R =7 ke e s 1 e M 201
2. - - , . 2 < SO -
oo- . = = - =
S R =7 W7 P ek A ] i 33 B N Nk SR 3T AN B e an
200% (40) |(vo Bu.y | vnLdv | a3y1sia (0%H4) (4.) (40) | 13UN0 | L3I (1334 218m) (NIW) | (sun ¥2)
¥0 "dW3L | WANIVA Lo Ha) "gW3l | ‘dWiL (4. IWIL NIL
ALIOVAO | MI¥IS |  dwnd HY 3213140 HA 10LId | INIOd fv3oNIdWwi| xod *dWil SV9 AYQ ¥313W SY9 A¥O | “dv3 X012
. WAYIINT WIL 3HL NIHLIM QV3M:SINTVA 3OVHIAY _IVAMIINT 3WIL JO ONINNI9IO @ G30¥0J38 :SONIOVIY SNOINVINVLSNI
7301 T 7 43040N PESLICEY NSE_ INOAVY INIOd 3SY3AML 40 JILVWIHIS , NmuW.lfD.wLN ONILL3S ¥ILY3IH 38044 % Y08 /
2d T T NY INTTTTINYIO 3T220N 380Yd O O O O @) bocd -y .Iu_. 1 SINIE ﬁll...new dn-N¥37)
247777 YRVTTTTTUSNOISNINIG NoVLS Sy a5 Y 7 %5 3L & XTI CON 3L
» TEO 4V N . = oo | ] "ZEG 7 HY X08 YILM
- ol - = . —m—
S .nll....u\ U e u. \u v mW \AY T VT SUITHM X08 ¥3L3W a. 34wV
0%H. HA XVW %7 3UNLSION QIHNSSY Py > Qv €7 oM Nny
6H., 7 r 7 Sd+84. NS4 =2/ e A A XYL £ PSS/
BH = 024, (Sd) 3¥nss3yd 104 © SYNVT8 TV NI 1.3 TINVIHOWI ! T+ TSNOLLIONOD EE?«N\JM,\ ) 31v0
OH., 2 O HDT O Al 133HS V1VO ONITIWVS 3SYIAVML ‘ST A OO FTES7IS NOLLVAOT 1404
AN A (84) 39nSS3¥d I1¥idwouve. D NOLONIHSVM *3111V3$ _ XTI IIT TA\ 7 W31

NOSNITWOL ¢ ¥3idS1d INIINIIVA .
&
R : C-¢€8

e e e i L U0 e bl s G Y D G el Gl e



STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT (/=72 RUN NO. /R
LOCATION Llarspme (G20 14 {74_—5 . NO. 8 3 - 5
OPERATOR  ALLLARD BTAKTEN DATE frs. 12 1995
SAMPLE BOX BLe : . .
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET

H,O0 CONDENSED, ml (1 ml = 1 gm) - |

BUBBLER (#1 W/APPROX. 100 ml WATER) | #F7.2 | 99s.2 =,

IMPINGER (#2 W/APPROX. 100 ml WATER) | o£&7/, 7 Yy 2.3

BUBBLER (#3 DRY) 350,0 395.9 o/

H,0 ABSORBED BY SILICA GEL, ml ‘ (943, 2

&249.0| 9, 2

TOTAL H,0 COLLECTED, ml

VOL. OF l'l%O VAPOR @ 70°F. AND 1 ATM, =

0.0474 x FOTAL H20 75034

MOISTURE IN STACK GAS, X

e ————— v c— -

MOLE FRACTION OF DRY GAS -

MOLECULAR WT. OF STACK GAS

X MDIST_DRE IN STACK GAS = 100 x VOL, H,0 VAPOR
VOL. DRY GAS + VOL. WET GAS

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

MULECULAR WT. OF STACK GAS = AVG, DRY MOL. WI. 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 &£ 2.8 /= /@t Syp 2o = DATE OF ANALYSIS S5~/ & -2 5—
EVALUATION LOCATION A/= oo = opom = i = RUN NO. /&
EVALUATION DATE &~/ 2~ 5~ CLEAN-UP SET NO. &3 . 5—
I.  EVAPORATION OF 77 (ml) OF  Ac&E 7o )=
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 797 & {/ (mg) - TARE 797 7 & 3 (mg)
“BLANK (.05 7 mg/ml) (_ =22 ml) = . < mg) = _ 5, < mg.
1I. FILTER CATCH /%S //0% A/~ ¢ (Media Type & #)
FINAL 39 7.0 (mg) - TARE 35 /. 4 (mg) = 35, < mg.
BAck ur 827 mg - 77+ G ~g -2/ _m.
II1. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.
FINAL 7293 852.5(mg) - TARE 79272 2 (mg)
~BLANK ( /- 8 mg) = /3.0 mg.
IV. PARTICULATE FROM EVAPORATION OF 3 2 5— (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 727335 (mg) -~ TARE 7(7 /.7 (mg)
~BLANK ((.002g2¢ mg/ml) ( 32 5~ ml initial

- _Z6-6 _ nl CONDENSED = 3O8.F m1) = . I mg) =_ /79 g

V... PARTICULATE FROM / 4O (ml) OF ACLE70/E~ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 7922 3.2 (ng) - TARE 7 9202 .3 (mg) ’
“BLANK (Lcos7 mg/ml) (__y#0 ml) = » & mg) = _ 20./ ng.

VI. TOTAL PARTICULATE = I + II 4 III + IV + V

29, 5" mng.
BLANKS &, . #/

FINAL ng.
ACETONE = ng/ ml = mg/ml  TARE mg.
ETHER-CHLOROFORM = mg .(FINAL mg ~ TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg.

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

CLIENT F. 2P A. fFree sy ACE

SAMPLING POINT LOCATION _ M s~marpes Lms sy

DATE 8 /.3 /> RN No. /& HOW COLLECTED &wdl AME
4 V4
TIME OF SAMPLE COLLECTION TIME OF ANALYSIS & /“+/2¢
: /
CUMULATIVE  [ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY)| #1 #2 #3 #4
C02 4 :‘4 4 4 0‘ g
coz + 07 20.6 20. 6 20, 6
CO2 + 09 + CO 20.6 20.7 | Do.7
COMPONENT RATIO \WT./MOLE
% BY VOL.(DRY)| #1 #2 #3 #4 AVG. | MOLE WT\ (DRY)
CO2 | 0. 4 o. 4 0.3 O.<4 | 44/100 |0./7¢
) ! o ,
07 | 20. 2 | 20,2 20.3 | 2.2 |32/100 |G 44
co ) 0./ | Ay | O. /| 28/100 |©,028
|
T
|
Ny (100-Above)| 79.4 | 79. 3 79.3 - 79. 3 128/100 [22.204
AVG. MOLECULAR 2887

VET/AP4LR
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VALUNTINE, Fistisd & TOMLINSON
STACK MOLISTURE CONTENT oATs AND CALCULATIONS

CLIENT £ £HAH RUN NO. /<
LOCATION ﬁﬁz’eﬁéé f s (= NO, 6 T - 5
OPERATOR _ AYCi 960D S te 9K DATE . K~/5-75

SAMPLE BOX /34—40/(

CONTAINER WEIGHTS (gm)

! FINAL INLTIAL NET

Ho0 CONDENSED, mi (L sl =1 pgw) . »
BUBBLER (/1 W/APPRUX. ‘100 ml WATER) 4593 ¢SZ s 7.3

IMPINGER (/2 W/APPROX. 100 ml WATER) | 470 .8 | 67 @

BUBBLER (#3 DRY) 3,8.3 | 3/8./ 2
1,0 ABSORBED BY SIL1CA GEL, w) 94?,.(' @45 2 o3

TOTAL H20 COLLECTED, ml.

/7.2_
VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM, =
.0 TOTAL H,0 .
0.0474 x 2 2.8/5
MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS -
MOLECULAR WT. OF STACK GAS
% MDISTURE IN STACK GAS = 100 x VOL. H,0 VAPOR
VOL. DRY GAS + VOL. WET GAS
MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK CAS
100
MOLECULAR WT. Os STACK CAS = AVG. DRY Md.. WI. OF GAS X AOLE FRACTION +

i8 X (i-MOLE ¥FRASTLUN)

LS U/AP3C
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CLIENT

EVALUATION LOCATION 4 /& osGlE /R RE o0 ne =

I.

VALENTINE, FISHER & TOMLINSON

LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

2= PA ARL~PL AL &

DATE OF ANALYSIS &-20-25

RUN NO. /2

EVALUATION DATE E-/9- )8 CLEAN-UP SET NO. gt~ S
EVAPORATION OF /G o (ml) OF _ A« iivwnal e
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 7 29£2.,0(mg) - TARE P? 22 2 5-, / (mg)
-BLANK (.09 5 7 mg/ml) ( /99 ml) = + 9  mg) = /6 ng.

II.

Bacrp

FILTER CATCH AM)SA /oo R/ &

(Media Type & #)

FINAL _<£9 2 o (mg) - TARE
/ 7 7' S- Yj - / ’ 4
III. HYDROCARBON OBTAINED B ETHER-CHLOROFORM EXTRACTION ON

Je8., /
~ 76

(mg) =
9

3&£.9  mg.
o/ X

T

I

WATER IN IMPINGER AND BUBBLERS.

FINAL 266 098 (mg) - TARE D4 Lo /. / (mg)
-BLANK ( -1 mg) = 6.7 ng.
IV. PARTICULATE FROM EVAPORATION OF  — = (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL _76863./ (ng) - TARE D¢ A (mg)
-BLANK ((. 49234 mg/ml) ( L3O ml initial
- _{7-2 ml CONDENSED = 2/2. 8 ml) = +& mg) = //. 3  ng.
V.  PARTICULATE FROM / (ml) OF _ACE7Drjs RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 790349 (mg) - TARE _2 990 2 3.9 (mg)
~BLANK ((_» 08 ?ug/ml) ( /392 ml) = «8 mg) = /O, >  mg.
VI. TOTAL PARTICULATE = I + II + III + IV 4 V = 844 g,
BLANKS  O.n #/
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
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CLIENT &0 F/REPLACE.
SAMPLING POINT LOCATION Q4T S/as~ &EXTEMNS/aa/

HOW COLLECTED

VALENTINE, FISHER & TOMLINSON

ORSAT DATA AND CALCULATION SHEET

DATE UGS, /9 /92 RN No._ /9D

TIME OF SAMPLE COLLECTION

~L VT ESPATE D
GRAL8 - BAS

TIME OF ANALYSIS w

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY)| #1 #2 #3 #4
c0; a2 0.2 0.3
C02 + 07 0., | 20.4 | 20. 4
Co2 + 0; + CO0 | 20,< 2_4‘4,&4
| ; !
s ,
COMPONENT ' RATIO \WT./MOLE
% BY VOL.(DRY)| #1 #2 #3 #4 AVG. | MOLE WT\ (DRY)
CO2 1oy L o, 0,3 0,233 44/100 |, /0%
02 0,2 ] 20,2 20,1 ! 20,167] 32/100 'g,qs’z
co ' 0 O o | O |28/100 o
|
Np (100-above)| . 79.6 | 794 77.¢ 77:4! 28/100 |22.258
AVG. MOLECULAR 28 %4

VFT/APLR
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VALUNTINE, UISHER & TOMLINSON
STACK MO1STURE CONTENT DATA AND CALCULATIONS

14
o

CLLENT Ai?;‘5;47 /L;;féﬂﬂéﬁﬂce? RUN NO. =2 O
LOCATION /%45/5/&16 /Z/ﬂf%/gc . . NO. ,8 5 - :3
OPERATOR ﬁc}yﬁ/zxp W/yfa«u DATE .5’,//77‘/ 75

SAMPLE BOX A /ue

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET

Hp0 CONDENSED, wi (L ml = 1 pn)
BUBBLER (41 W/APPRUX. 100 ml WATER) | ¥4 o 2920.0 | 5.4

IMPINGER (40 W/APPROX. 100 ml WATER) | ¢ 4@. G | ca3 4 | /.5
BUBBLER (I3 DRY) 226.9 .32&. 3 | o/

H,0 ABSORBED BY SILICA GEL, ml

$S72.85 {5729 | -¢C

TGLAL H,0 COLLECTED, ml
2 /. 8

VL. OF H.,0 VAPOR @ 70°F. AND 1 ATM. =
0.0474 x fOTAL Hy0

- 3'59

MOISTURE IN STACK GAS, %

MOLE FRACTION OF DRY GAS -

MOLECULAR WT. OF STACK GAS

% MDISTURE IN STACK GAS = 100 x VOI.. H,0 YAPOR
VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 1(G0-% MCISTURE IN STACK GAS
100

MOLECULAR WT. G~ STACK GAS = AVG., DRY MOiL, WI. OF GAS X MOLE FRACTION +
18 X (L-MOLE FRACTION)

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

CLIENT £2°4 AL /R P - 7~ . DATE OF ANALYSIS &S-20- 75—
EVALUATION LOCATION 4 VERA Lo L™ ) oim 04 A5 RUN NO. 20
EVALUATION DATE 8-/ Qe PS5 CLEAN-UP SET NO. Ss~ 35

EVAPORATION OF 75 5 (ml) OF Q7w /i

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE

FILTER.
FINAL 7688 4.4 (mg) - TARE V4 £6 906 (mg)
-BLANK (» 905 7 mg/ml) (/S5 ml) = +9  mg) =_ /3.9 .
II. FILTER CATCH /754 //C5 Q.4 § (Media Type & #)
FINAL 3&/. & (mg) -~ TARE 35o. ¢ (mg) = // 2 .
BAcik Lr 88, % - D6, &£ = /2 -
III. HYDROCARBON OBTAINED BY ETHER~-CHLOROFORM EXTRACTION ON <
WATER IN IMPINGER AND BUBBLERS.
FINAL727 225 (mg) - TARE 77 7/5 & (mg)
-BLANK ( /s 3 mg) ' = (.9 mg.
IV. PARTICULATE FROM EVAPORATION OF 2 3O (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 792826 (ng) -~ TARE 792 7./ (mg)
-BLANK ((.©028 & mg/ml) ( 232 ml initial
- //- & ml CONDENSED = 2/8,2 ul) = « & ng) = & >  ng.
V.  PARTICULATE FROM /3 9 (ml) OF 4 CE 7Or/<~ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 766072 (mg) - TARE 528,57 (mg)
-BLANK (008527 mg/ml) (_ /3 9 ml) = - & mg) = /7.9 ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 70.82 ug.
BLANKS @ %/
FINAL ng.
ACETONE = mg/ ml = mg/ml  TARE mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE ng)
WATER = mg/ ml = mg/ml. FINAL mg.
TARE mg .
VFT/AP9 A
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CLIENT £PA F/REPL Ac £
SAMPLING POINT LOCATION (NP S/DE ENTEAISION
DATE AU, /9, 1978 ~N vo.__ 20

TIME OF SAMPLE COLLECTION

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

HOW COLLECTED = & e AT £ 0
TIME OF Al\IALYSIsﬂaéJ 20, /975

CUMULATIVE { ANALYSIS ANALYSIS [ ANALYSIS ANALYSIS
% BY VOL. (DRY) #1 #2 #3 #4
oy 0 2 0.2 o, 2
€Oz + 07 20.3 1 20.3 20.3
C2+0+¢c0 1 Z20.3 [ 20.3 20,3
', ; -
|
L
COMPONENT : RATIO \WT./MOLE
% BY VOL. (DRY) #1 #2 #3 #4 AVG. | MOLE WT (DRY)
i
o2 e N L2 L2 | 44/100 |,088
| I i .
02 2o0:1 | 20, 20, ‘ 290.1132/100 | 4,422
co . 0,0 0.0 0.0 O o [28/100 |0.0
! !
! :
}
i
No (100-Above) 779 77? 28/100 | 21.312
AVG. MOLECULAR 28.73

VET/APLR
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

— 7 ' ‘ .
CLIENT A7 o2 it 0 oF RUN N0, <7

LOCATION //‘/4/1 /45 LI CE ' NO. 8 0-5

rd Y .
OPERATOR //;, N AR //f‘//’f’/vﬁw«/ DATE "// 5

SAMPLE BOX Y- Fziow’
/ CONTAINER WEIGHTS (gm)

FINAL INITIAL NET

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

IMPINGER (#2 W/APPROX. 100 ml WATER) | ¢4 29.8 | <2z 9

BUBBLERV (#3 DRY)

332.2 | 322.0 /2.

H50 ABSORBED BY SILICA GEL, ml

C47.8| 641y | 6%

TOTAL HZO COLLECTED, ml

/2.5

VOL. OF H,0 VAPOR @ 70°F, AND 1 ATM., =
0.0474 x FOTAL B0

MOISTURE IN STACK GAS, %

MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

% MDISTURE IN STACK GAS = 100 x VOL. H,0 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. WI. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/AP3C
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CLIENT £2A F/°8 PLALr
EVALUATION LOCATION 4 /& £ . 4u i

EVALUATION DATE

VALENTINE, FISHER & TOMLINSON

LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

- .
CIPE Pape &

B-/9~ 25

DATE OF ANALYSIS 2-5.5.7c<
/

CLEAN-UP SET NO.

e

RUN NO. .2

I. EVAPORATION OF (ml) OF
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL (mg) -~ TARE __ "5 /8, O  (mg)
-BLANK (( mg/ml) ( ml) = mg ) = mg.
II. FILTER CATCH # (Media _Tyge & #)' g o TR
SLCTEL  Cob ] N ARG s = FEmze Disst Bplaman V55 E T .
FINAL (mg) - TARE S =2 £ (mg) = mg.
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 FCLLOWING EXTRACTION -
FINAL (mg) - TARE (mg)
~-BLANK (( mg/ml) ( ml initial
- ml CONDENSED = ml) = mg) = 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 + IIT + IV + V = s ng.
BLANKS £.. &/
FINAL ng.
ACETONE = mg/ ml = mg/ml TARE ng.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE ng)
WATER = mg/ ml = mg/ml. FINAL mg.
TARE mg.
VFT/aP9 A
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VALUNTINE, sl & TOMLINSON
STACK MO LISTURE CONTENT DATA AUD CALue+ AV TONS

CLIENT j?’Z/ e rCE RUN NO. & 2

LOCATION /%/5{’/6’/6 /éj,e”e‘é/c/éé L

UPLRATOR ﬁ,@zz/&ﬁa \[«’\///yﬂ’ﬂ/ DATE _éyé’e / 7-&”

swite sox_ RELD

i

yu CONDEMSED, ai (L ml = 1 g

BUBBLER (#! W/APPROX. 10U wi WATER) *44?1 (p ' <l353

IMPINGER (2 W/APPRUR. T mi WATER) S ALy  / dYgso

BUBBLER (#3 DRY)

H,0 ABSORBED BY SILICA GEL, wmli

TOTAL H,0 COLLLCTED, ml

2

VoL, OF H.,0 VAPOR @ 70°F. AND 1 ATM, =
0.0674 x TOTAL 130

No. & ‘Z - 5
CONTAINER WELGHTS (i)
é.ﬂl"l NAL, INLT [AL‘ NET
| 8.3
, .
%43//—‘/‘ 3156 0.8
| 692.3 | 63729 | 4.+
/4.6
. 692

MUISTURE IN STACK GAS, %
MULE FRACTLON OF DRY GAS

MULECULAR WT. OF STACK GAS

4 MOISTURE IN STACK GAS = J0u x VOIL., il,0 VAPOR
Vul., DRY GAS + VOL. WET GAS

MOLE FRACTLION OF DRY GAS = ja)=%4 MOISTURE [N STACK CAS
100

MOLECULAR WT. OF STACK LAS

i

18 £ (L-MOL} FRAUTLON)

“T/AP3C
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AVG. DRY MOL, WP, OF GAS X MOLE FRACTLON +




VALENTINE, FISHER & TOMLINSON

LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ P A [FIRESLAC DATE OF ANALYSIS &= /=75
EVALUATION LOCATION AVER AGE . /28 R ALCE RUN NO. =4
EVALUATION DATE L—- 20-7 5 CLEAN-UP SET NO. S7—5
I. EVAPORATION OF /SO (ml) OF A LETONE
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER. ,
FINAL D46 58,8 (mg) - TARE D4 b 5.2 (mg)
~BLANK (220577 mg/ml) (_/$© ml) = «9 mg) = 3/ 7  mg.
I11. FILTER CATCH /MSA //gé6 B H  # (Media Type & #)
400, 9 365, 8 35,4 »
FINAL 40 . 9 (mg) - TARE 355, 9 (mg) = 45,0 mg.
BAWUP / 82. " mj - / 80“7 ”75 = 2:——2 .
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON —=_"7.
WATER IN IMPINGER AND BUBBLERS.
FINALG 724 8.7 (mg) - TARE 67225 6./ (mg)
~BLANK ( /8 _ mg) = /J. 5 mg
IV. PARTICULATE FROM EVAPORATION OF 205 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 22/08,9(mg) - TARE _ 220 £ 8.9 (mg)
-BLANK (( « 90286 mg/ml) ( 2o S ml initial
- /%4 ml CONDENSED = /90, £ ml) = «&5 mg) = /9,5~ mg.
V.  PARTICULATE FROM Q¢ (ml) OF _QCL 70,/ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL7? 89064 (mg) - TARE _72 283 7o 9 (mg)
-BLANK (. 0057 ug/ml) ( /9C ml) = »{ mg) = 25. 9 mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = /7/.3 nug.
BLANKS Roun 7|
- 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/AP9 A
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VALENTINE, FISHER & TOMLINSON

ORSAT DATA AND CALCULATION SHEET

CLIENT & LA FSIRE PLALE

SAMPLING POINT LOCATION QU7-S/0E ENTENS/ON

INTEGCRAT ¢
paTE At 29, /924 RUN NO._2, 2 HOW COLLECTED MD

TIME OF SAMPLE COLLECTION //2%_/2 <

ge

TIME OF ANALYSISQU® 2 /978"

CUMULATIVE  {ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY)| #1 #2 = #4
O, Lo . /[0 /. O }
. |
Co2 + 0p 209.8 | 20,8  20.8 i
I
Co2+02+C0 | 24,0 | 2.0 | 2/, 0 |
] :
N
COMPONENT RATIO \WT./MOLE
Z BY VOL.(DRY)| #1 #2 #3 #4 AVG. | MOLE WT\ (DRY)
C0p R .o =N 1.O | 44/100 | ,4q
[ ;
02 1 19.8 9.8 \‘?.6% 19.8 | 32/100 {£,234
co ; 0,2 0.2 0,2 0.2 [28/100 |.0S6
5 |
! )
: ;
] )
| |
Ny (100-Above)| 79,0 9.0 77, o 79, ©1 28/100 |22.120
AVG. MOLECULAR 28.95
WT. DRY STACK GAS
VFT/APLE
‘ 166
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VAT, sl & TOME  MSON
STACK Mo TiHHE CONTENT UATA AND GCaloULATIOS

— -~ -
CLIEN: 456?,/%6544JQ§J KUN No. € 3
LuGATION /r/,fz’/é{, /7/[25/2 e NU., 8_8_—_5
Gy LKATOR 474:[4%:’57 sé{_‘/ggf;/?/-/ DATE . <"/2 e 75

SoHPLE BUX 2 e ane”

R ! CONTAINER WELGHTS (gm)
i -
LFLNAL : INUTLAL | NET

Hau CONDENSED, wi (L al = © um) !
. ’ gy ; 40
BUBBLER (#i W/APPROUK, 19wl WATER) ST D -2 4 .0 Q, .Z

IMPINGER (4 W/APPROX. 100 wi WATER) | A3« 2 % F333 | .9

| BUBBLER (#3 DRY) ’3T13§ 362 /.

fiy) ABSORBED 7 SILICA Giti, wi s
: | oo |Cse./ 6313 | 2e
‘ TUTAL H,0 COLLECIED, wl /3
2
i VoL, OF H,0 VARG @ 70°F. AND 1 ATM, =
/ 0.0674 x TOTAL 1 0. 4/ 6
;

MCISTURE IN STACK GAS, %

o i

MuLE FRACTTON OF DRY GAS

{ MULECULAR WT, UF STACK GAS

MOISTURE IN STACK GAS = 100 x Voi, [0 “ALOK

Voi. DRY GAS + VOL. W I GAS

1

MOLE FRACTLION GF DRY GAS = ii-% MOISTHR: iN STACK GAS "f

100 )
S

MOLECULAR WU, OF STACK « 5 - AV, bt M Wi, 0¥ GAS X IOLE FRACTLON +
P8 X (1-MOL. IRAUTLIUN)

o

LT/ARIC o
[ ¥



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT & PA FIpLos ¢ = DATE OF ANALYSIS S/2./ /7 s
EVALUATION LOCATION & J/ER AL £ /RSP 4 ¢ F— RUN NO. <3
EVALUATION DATE L/ 20,/75— CLEAN-UP SET NO. S8-5—"
I.  EVAPORATION OF /O (ml) OF _ ACETo, /0—
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 77224.0(mg) - TARE  772/7.3 (mg)
-BLANK (- 995 7 mg/ml) ( 70O ml) = . & ) = &3  ng.
II. FILTER CATCH M8A /0l B4 4 (Media Type & #)
FINAL 392.6 (mg) - TARE 3,7 5 (mg) = 25,/ mg.
Bhck v /1 56/ mg - /8c./ "9 - ©
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON —_—
WATER IN IMPINGER AND BUBBLERS.
FINAL 773487 (mg) - TARE 773¢ 3 3 (mg)
-BLANK ( /o 8 mg) = 3.6 mg.
IV. PARTICULATE FROM EVAPORATION OF 205 (ml) WATER

IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -

FINAL /89 792 (mg) - TARE 789 85 (mg)

“BLANK (( .00 286 mg/ml) ( 205" ol initial
- ) ml CONDENSED = /92 ml) = .5 mg) = /0.2 mg .

V.  PARTICULATE FROM /25 (ml) OF _ 4CZ7O0AE~ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 7706 G0 (mg) - TARE 779 47 2 (mg)
-BLANK (.goS' 7 wg/ml) (__ /2% ml) = . 7  mg) = /7 .
VI. TOTAL PARTICULATE = I + II + III + IV + V = 70, 3 mg.

BLANKS Pop #)

FINAL mg.
ACETONE = ng/ ml = mg/ml TARE mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE ng)
WATER = mg/ ml = mg/mi. FINAL mg.
TARE mg.

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

CLIENT & PA F/IREPLACE
SAMPLING POINT LOCATION Q7S DE~ LEXTENS1AN

TP
DATEM RUN nO._ 2 3 HOW COLLECTED ESRA

TIME OF SAMPLE COLLECTION# TIME OF ANALYSIS A &6.2/ 19785
¥ -z ’

CUMULATIVE |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 #2 #3 #4
COy o, 3-— a; f‘ o, S i .
! |
o2 + 0p 20.7 ' 20.8 |
CO2 + 05 + CO o q i 9 |
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