EPA-450/3-76-010
November 1975

SOURCE SAMPLING
RESIDENTIAL FIREPLACES
FOR EMISSION FACTOR
DEVELOPMENT

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Air and Waste Management
Office of Air Quality Planning and Standards
Research Triangle Park, North Carolina 27711




EPA-450/3-76-010

SOURCE SAMPLING
RESIDENTIAL FIREPLACES
FOR
EMISSION FACTOR DEVELOPMENT

by

W.D. Snowden, D.A. Alguard,
G.A. Swanson, and W.E. Stolberg

Valentine, Fisher & Tomlinson

520 Lloyd Building
Seattle, Washington 98101

Contract No. 68-02-1992
EPA Project Officer: Thomas Lahre

Prepared for

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Air and Waste Management
Office of Air Quality Planning and Standards
Research Triangle Park, North Carolina 27711

November 1975



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,
Fisher & Tomlinson, Seattle, Washington 98101, in fulfillment of Contract No.
68-02-1992. The contents of this report are reproduced herein as received

from Valentine, Fisher & Tomlinson. The opinions, findings, and conclusions
expressed are those of the author and not necessarily those of the Environmental

Protection Agency. Mention of company or product names is not to be considered
as an endorsement by the Environmental Protection Agency.

Publication No. EPA-450/3-76-010

ii



TABLE OF CONTENIS

SECTION TITLE PAGE
I INTRODUCTION 1

II SUMMARY 1

III DISCUSSION OF EMISSION FACTORS 2 - 12
v PROCEDURES 12 - 20

PARTICULATE SAMPLING, CLEAN UP AND ANALYSIS,
POM SAMPLING, REFERENCE PITOT, INTEGRATED GRAB
BAG GAS SAMPLING, PARTICLE SIZING, FUEL DENSITY
AND MOISTURE CONTENT, WOOD WEIGHING AND FIRE
STOKING, GAS ANALYSIS

v APPENDIX 21 - 172

A, SELECTION OF THE REPRESENTATIVE FIREPLACE 22 - 23
WITH STATISTICAL CALCULATIONS

B. TABULATION OF THE RATIO OF BACK HALF CATCH 24
TO FRONT HALF CATCH

C. THERMAL CONDUCTIVITY GAS CHROMATOGRAPHY, GRAPH 25

D. INFRARED SPECTROPHOTOMETRY, GRAPH 26
E. POM QUANTIFICATION, TABLE 27

F. ENERGY BALANCE, % EXCESS AIR, CALCULATIONS 28 - 36
G. PARTICLE SIZING, CALCULATIONS AND GRAPHS 37 - 47

H, VELOCITY CORRECTION COEFFICIENT, CALCULATIONS 48 - 50

I. WOOD BURNING RATES, TABULATION 51
J.  AUXILIARY ATMOSPHERIC EMISSION DATA 52
K. COMPUTER PRINT-OUTS OF PARTICULATE EMISSION 53 - 81

DATA WITH CALCULATIONS AND TERMINOLOGY

L. FIELD DATA SHEETS 82 - 172



TABLE NO.

II

III

Vi

LIST OF TABLES

TITLE PAGE
SUMMARY OF EMISSIONS AND BURNING CONDITIONS 4 -5
COMPARISON OF CO9 RESULTS 9
SUMMARY OF GASEOUS EMISSION CONSTITUENTS 10
FUEL CHARACTERISTICS 12
REPRESENTATIVE FIREPLACE MEAN DIMENSIONS AND 22

95Z CONFIDENCE INTERVAL

AUXILIARY FIREPLACE EMISSION DATA 52

LIST OF FIGURES

AVERAGE FIREPLACE PORT LOCATIONS 3

VALENTINE, FISHER & TOMLINSON STACK GAS SAMPLING ¢
TRAIN WITH BACK-UP FILTER

ATMOSPHERIC EMISSION VARIATION WITH BURNING 7
CONDITIONS
ADSORBENT SAMPLING SYSTEM 15

IMPACTOR PARTICLE SIZING TRAIN 17



VALENTINE, FISHER & TOMLINSQGQN
CONSULTING ENGINEERS

AB M. R ALLANAN S, S.AM.E,, I.K.8.

520 LLOYD BUILDING e (206) 623-0717
SEATTLE, WASHINGTON 98101

ASSOCIATES:
PHILIFP W, WOODRUFF
DENNIS W, FINLAYSON
HENRY L. ROYCE, ILLUM.
WILLIAM 7. MCDONALD
DEAN A. HANNIG
ROGER C. HUNTLEY
WESLEY D, SNOWDEN, P.E.

I, INTRODUCTIQN INDRU J. PRIMLANI, M.&.

WM. M. VALENTINE, M.E.
ARTHUR K. FISHER, M.E.
GEORGE D. TOMLINSON, E.E.

SR. ASSOCIATES

WAYNE A. HANSON, M.E,
DOUGLAS W. PASCOK, E.K.
P, “CHIC" CICCHETTI

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 Envirommental 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,

I1. 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. 66.3Z7 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 COy concentrations of
consistently less than 1.0Z.

VALENTINE, FISHER & TOMLINSON

WD3/lae Wesley D. Snowden
Manager, Environmental Services



III. DISCUSSION OF EMISSION FACTORS

The representative fireplace in the Seattle area was prepared for sampling

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

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

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

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

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

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. 1In
addition to the standard EPA-designed particulate sampling train (referred
to generally as Method 5) a back-up filter was added between the dry bubbler
and the bubbler containing silica gel. The sampling traim with the back-up
filter is ghown in Figure 2. The average back~up filter catch for the

18 particulate runs was found to be 617 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 CO, 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 CO)

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

The data given in Table I shows how three factors affecting atmospheric
emissions were developed during this project. The factors are 7.4 kilograms
per hour wood burning rate (BR), 76.1 grams per hour pollutant mass rate (PMR)
and 11.7 grams emissions per kilogram of wood burned (PMR/BR). The BR and the
PMR were calculated from the average of fifteen modified EPA Method 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 + 107 of isokinetic conditiomns. -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 evaluatiom.

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 emissions
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TABLE I

Summary of Emissions and_Burﬁiné Conditions

Pollutant
Stack Gas **Concent- Mass Rate
Burning Stack Flow Rate *pollutant  **Concent- ration Burnitlx'%R
*Burning Rate Temp std.& ‘Mass Rate ration % gm/std.m3 Rate (PMR/BR)
Fuel ‘Type Run Conditions Kg/hr (BR) °C n3/min gm/hr (PMR) gm/std.m3 co2 @12%c02 gm/Kg
Alder 1 Start Up 4.8 83 11.538 76.6 S .11l 0.1 13.279 16.0
Alder 2 Stable - 7.8 108 10.513% 46.0 .073 0.6 1.389 . 5.9
Alder 3 Smolder 1.9 67 8.262 42.2 .085 0.1 10.211 22.2
Alder 4 Start Up 10.8 114 9.242 135.4 . 244 0.6 4.690 12.5
Alder 5b Stable 9.1 92 w==b ~==b —==b —— -—b --—=b
Alder 6¢c Stable 6.2 99: 32.771 ———C -—=c 0.5 ———C ———=C
Alder Average Start Up 7.8 98 10.39 106 .178 0.4 8.984 14.2
Alder Average Stable e 7.8e 108¢ 10.513e 46.0e .073e 0.6e 1.389%e 5.9e
Alder Average All
Conditions e 6,3e 93e 9.889%e 75.0e 0.128e O.be 7.392e 14,15e
Douglas Fir 7 Stable 5.7 79 12.139 65.7 .090 0.2 5.414 11.5
Douglas Fir 8 Stable 4.1 88 11.715 58.9 .084 0.4 2.322 14.4
Douglas Fir 9 Start Up 8.3 83 8.787 72.7 .138 0.6 2.759 8.8
Douglas Fir 10 Stable 6.7 110 11.814 90.2 .127 0.4 3.817 13.5
aDouglas Fir llc Stable 4.3 88 11.737 ——=C -==c 0.5 -—=c ————C
Douglas Fir
Average Start Up 8.3 83 8.787 72.7 .138 0.6 2,759 8.8
Douglas Fir
Average Stable 5.5e 92e 11.889%e 11.6e 104 e 0.3e 3.851e 13.1e
Douglas Fir All
Average Conditions 6.2e 90e 11,114e 71.9e .110e 0.4e 3.578e 12,05e
Locust 14 Start Up 9.0 86 10.046 85.2 141 0.4 .430 9.5
Locust 15 Stable 6.2 92 11.414 78.7 .115 0.4 .397 12.7
Locust 16 Start Up 5.2 82 9.918 60.4 .102 0.6 2.150 11.6
Locust 17 Stable 4.5 91 -===b ---b -==b -— -—b -—-b
Locust 18 Stable 5.5 91 12.709 84.2 .110 0.4 3.312 15.3
Locust Average Start Up 7.1 84 9.982 72.8 .112 0.5 1.290 10.6
Locust Average Stable 5.8d 92d 12.0624d 81l.4d .1124d 0.4d 1.8544 14.04d
Locust Average All
Conditions 6.5d 88d 11.022d 0.4d 1.5724 12.34

77.1d +117d



Table I,

Continued

Summary of Emissions and Burning Conditions

Pollutant
Stack Gas Concent- Mass Rate
Burning Stack Flow Rate Pollutant Concent- ration Burning
Burning Rate (BR) Temp Std. a Mass Rate ration % gm/std.m3 Rate(PMR/BR)
Fuel Type Run Conditions Kg/hr °C m3/min gm/hr (PMR) gm/std.m3 Co2 @12%C02 gm/Kg
Pine 19 Start Up 11.2 125 11.857 80.5 113 0.2 6.792 7.2
Pine 20 Stable 14.0 109 10.986 91.4 .139 0.2 8.323 6.5
Pine 21c Stable 10.0 104 10.539 ———=c ————C -——c ——==C —_—
Pine 22f Start Up 11.1 136 8.484 151.5 0.298 1.0f 3.572 13.6
Pine 23 Stable 9.1 105 10.727 73.9 .115 0.5 2.755 8.1
Pine 24b Stable 13.6 97 —— -—— —-—— -— ——— —
Pine Average Start Up 11.2e 125e 11.857e 80.5e .113e 0.2e 6.792e 7.2e
Pine Average Stable 11.6e 107e 10.856e 82.6e .127e 0.4e 5.53%e 7.3e
Pine Average All
Conditions 11.4e 113e 11.190e 81.9% .122e .3e 5.957e 7.3e
Coal 12 Start Up 2.3 80 11.290 69.8 .103 0.2 6.186 30.3
Coal 13 Stable 2.7 74 11.597 38.8 .056 0.3 2.231 14.4
Coal Average All
Conditions 2.5 77 11.444 54.3 .080 0.2 4,208 22.4
All Types h Aver. All
Conditions 7.4 95 10,778 76.1 .119 0.4 4.536 *%%11,7
a) Standard - 76 cm Mercury 21.1°C and dry Al

b) Particle sizing - see particle sizing results

¢) Sampling for polycyclic organic materials (POM) - See Table II

d) Particle sizing runs not included in average

e) POM; particle sizing, smolder and glass front, (if run) are not included in average

f) Glass fireplace screen was used for this run - note higher 7 CO2

g) POM runs are not included in average

h) Coal, POM, particle sizing and glass front runs are not included in average

* Start Up - Initial ignition of fire or fuel addition, increasing combustion rate.
Stable - Constant combustion rate,
Smolder - Tail end of combustion, decreasing combustion rate.

*% All values reported from results of modified EPA Method 5; front half, back half
impinger catch, and back-up filter.

***Statistically determined mean from
individual values or PMR/BR., Division
of mean PMR by mean BR is not equal

to the mean of the individual PMR/BR
values due to statistical procedure
for obtaining mean values
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POLLUTANT MASS RATE/MATERIAL BURNED gm./kg.**

A - ALDER
C - COAL
- DOUGLAS FIR
30 + Q D
\ L - LOCUST
N P - PINE
\ subscripts identify emission
\ points from same fire or burn
25 +
20 1
15 +
10 T
5. +
; : :
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 maindy 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 (i.e. probe and filter) of POM
sampling to project a total particulate catch. When analysis was completed, it
became obvious that no gemeral relation between front half and back half
particulate developed as projected (see Appendix B). Consequently, POM

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

The flue gas was. analyzed to quantitatively determine various components.
These components are nitrogen (N,), oxygen (09), carbon dioxide (CO3), carbon
monoxide (CO). Gas analysis and determinations of Nj, O, CO, CO, 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 Sectiomn IV
for procedures).

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

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 Ny and 0, values for these runs. CO and

CO0, quantities were determined using IR. The values of these emission
constituents can be found in Table III. Non-methane volatile hydrocarbons,
(\MVH) , 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 1s 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 Z CO, is significant.



TABLE 11

COMPARISON OF CO, RESULTS

% €O,
Infrared % C02
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 4900% excess air
(See Appendix F for 7 excess air calculation). Carbon dioxide was calculated
at 1% theoretically which yields 1900% excess air. In either calculationm,
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 zach, 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 show1ng 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 rumns 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 conditions for rums 5,
17 and 24 respectively. These high 7 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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TABLE III

Summary of Emission Constituents

Concentration Parametérs Obtained by Gas
Polycyclic ‘Polycyclic Chormatography and Mass
Organic Organic Spectophotometry
Burning Materials a Materials % % PPM PPM PPM

Fuel Type R'm Condition (ng) ng/std. m3 b 02 N2 co Cc02 NMVHc
Alder 6 Stable 166,000 5,746 20.2 79 280 6,300 4,5
Douglas Fir 8 Stable -— - 20,0 79 405 7,900 4.7
Douglas Fir 11 Stable 220,000 7,444 -— - -— - -
Locust 15 Stable —-— - 20.2 79 440 6,500 5.3
Pine 21 162,000 7,647 —-—— - ——— —— —
All Average 183,000 6,946 20.1 79 375 6,900 4.8
a) See table V for quantification of specific materials

b) Standard - 76 cm. Mercury 21.1°C and dry
¢) ™VH - Non Methane Volatile Hydrocarbons



flow recorded during traverse sampling if the flow fluctuations would have
been significant. The procedures used in sampling and calculations involving
the reference pitot are found in Section IV. Example calculations of a
velocity correction coefficient (See Appendix H) indicate that three of

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

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

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

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

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.

11



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



Iv. PROCEDURES

PARTICULATE SAMPLING TRAIN

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

Sampling was performed according to the following:

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

duct diameters between obstructions in the duct upstream and downstream of

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

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

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

Sources, i.e. 2 (length) (width) or the chimney 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 chimmney top was

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

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

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

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

1.92 inches from the inside wall of the chimmey.

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

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

The sampling train was prepared as fcllows:

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,
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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 comnclusion

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 conditiomns 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 ameount
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 constant 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 drymess 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 portions

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

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

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

air that has been filtered through activated charcoal over the sample., Desiccate
for 24 hours and weigh and redesiccate to a constant weight. Report the results
to the nearest 0.l milligram, After the extraction, evaporate the remaining
water to dryness and report the results to the nearest 0.1 milligram.
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Sample # D - Measure the volume to the nearest 0.1 milliliter. Transfer
the acetome 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 7 moisture was calculated by dividing the
weight lost by the original weight times 100,

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

WOOD WEIGHT AND FIRE STOKING

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

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

and record the estimate on the data sheet. As wood was required for the fire,
it 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 ANALYSIS

On runs 6, 8 and 15, nitrogen and oxygen were analyzed utilizing thermal
conductivity gas chromatography techniques. A 20-foot long 1/4-inch
diameter 45/60 molecular sieve column at 100°C and an attenuation of 16 X
was used for this determination. The carrier gas was Helium at 50cc/minute.
A 0.25 milljiliter sample was injected into the G.C. Three representative
G.C. peaks per parameter for each run analyzed substantiated the reported
values as measured against standard N2 and 02 peaks.
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Carbon monoxide, carbon dioxide, and non-methane volatile hydrocarbon were
analyzed by means of an infrared spectrophotometer with a 10 meter cell,
Standard curves for CO, CO,, 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 rums except particle size runs and POM run #21, utilized the hand-operated
Orsat for quantifying oxygen, carbon dioxide, carbon monoxide and nitrogen
concentrations. in the stack gas. The samples were collected as described
in the preceding procedure in integrated grab bag. In analysis CO, was
absorbed in the first column of the analyzer. The gas sample was passed
through the column several times to insure complete collection. The volume
of displaced gas was recorded. Oxygen and then carbon monoxide were
measured similarily. 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 compute
for each parameter. A standard deviation was then computed which was used to
determine a 95 percent confidence interval for each mean dimension, No fireplaa
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 chimmey 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 chimmey
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?2 832 to 1,090 cm
Chimney Height 4.4 meters 3.87 to 4.97 meters
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APPENDIX B
Tabulation of Front Half to Back Half Ratios
This tabulation of the front half to the back half ratios in 18 runs show the

significance of the back half particulate. Also, the back-up filter shows to be
important in this type of sampling.
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o APPENDIXAC
Thermal Conductivity Gag Chrematogrgphy
The Therma) Conductivity Gas C tography wag uti-
14zed te measure oxygen and nitrogén. This typical
/ graph is fer Run #6.
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Table V
APPENDIX E

Fireplace Atmospheric Emissions . )
POM Quantification

POM QUANTIFICATION (ng)
POM quantification is reported in nanograms. The samples were collected by the

methods described in the Procedure section, Page 13.

SAMPLE
NAS Alder D. Fir Pine
Component Notation 69-5 76=5 8605
Anthracene/Phenanthrene 52,450 59,600 52,100
Methyl anthracenes 21,300 32,900 -—
Fluoranthene 16,100 27,200 21,400
Pyrene 18,900 24,700 21,750
Methyl Pyrene/Fluoranthene 17,800 13,400 450
Benzo(c)phenanthrene *dek 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 . * &% 5,200 8,900 12,400
Benz(e)pyrene
Perylene -— —_—— -—
-Mehtylcholanthrenes *kk% 3,300 9,600 5,650
Indene(1,2,3-cd)pyrene * 1,300 2,600 3,050
Benzo(ghi)perylene 2,800 3,200 3,000
Dibenxo(a,h) anthracene kkk —— ——
Diebenzo(c, g) carbazole k% -— -— -—
Dibenz(ai and ah)pyrenes Fedek - —_— —_—
Coronene | - -— _—
TOTAL 166,000 220,000 162,000
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APPENDIX F

ENERGY BALANCE, 7 EXCESS AIR

In order to evaluate the combustion characteristics and heating 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 equations of combusti
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 Moisture Determination is found in Appendix L.

CASCADE IMPACTOR CALCULATIONS

<
'l

(8465.41) (VOLp) (Pp) / (Tp,) (TIME) + (22.6417)(VOLy,) / (TIME)

V]
]

(234.0) (U2 / (P) (®p)
b = (2.05 x 108) (w) () / (fp) (Vo) (B)

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

VoL = Dry gas meter volume at meter temperature and pressure, dry acf
Pp = Dry gas meter pressure, 'Hg
Tp = Dry gas meter temperature, °R
TIME= Sampling time, minutes
VOL,, = Volume of water collected, ml
M = Viscosity of gas in impactor, gm / (cm) (sec)
jo - Density of gas in impactor, gm per cc
PZ = Average pressure in impactor, atm.
P Density of aerosal particle, gm per cc
P, = Pressure at inlet to impactor, atm.
Dpc= Characteristic diameter of aerosol particle for impactor

stage, microns

D, = Diameter of impactor jet, cm.
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VALENTINE, FISHER & TOMLINSON
CONSULTING ENGINEERS

JOB NAME A, F/REPLACE

/ COMPUTER PRINT-OUT OF ATMOSPHERIC EMISSION DAY

DATE AU(’-JJEZ'. (25

PREPARED BY_ <= W AN[<ON APPROVED —_____ PAGE__/ or_ 2 —
sussecT_ Zdrt/c /e §)z/ﬂ} un s 5/. /7 and P £7-5, 2~S 89

RUN NO..2__. RUN No.ZZ_  RUN NO.=ZZ
volL,, 226 2e797 ces1s
Pm 25617 2572 2575
Tm 533 535 548
TIME 20 39 g
VoL, 0+6 , 2641 1:6
Vo S4:659056 £2¢2173173 28266256
Pp 6087 Ge€GET 6037
P 09963 £+9933 6+S556
/‘L 0000275 500275 ¢+*0C021
P 0+50085¢87 50060861 G*r30C8471
Py C*9146 §+9131 045142
a 0-021645 : 5021623 c*C212%11
b 1555472026 134€+744274 €97-022253
Dc 0245 G245 G249
Dpc 4+75543¢ 4-4150G42 5+C06054
D, 0-1775 51775 61775
ng 2+80581¢6 2651155 2+%¢66¢c17¢
D, 0129 cr1396 0+1356
Dpe 1915043 1772527 2+027841
De C*05946 0+0S46 C*07%46
DPC 10054173 £+*930435 1.CE254¢
D, 50731 00731 C*0721
DPc C+*64551¢ 0+5524458 737605
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CASCADE TMPACTOR DATA

Client £, A. [F/REPLACE.

Sampling Location __ AUERAGE FIRELPLAL E

pate JSu/ly 30, /9725

Run Number _5 e 7-5"
Comments
PARTICULATE
FINAL TARE NET PARTICULATE
(gm) (gm) (gm)
-, XCo
Cyclone 79. ‘fﬁfz - T2.%06 0024 ; BLaNC
Stage #1 3 2523 - 3.227% rere
Stage #2 . 3.452¢4 - 34220 R-X-1-2%
Stage #3 3.¢$337 - __2.533¢4 . 000 3
Stage #4 3 9 - _3.3/90 000/
Stage #5 3.5/32 - _3.5129 0004
Filter (#/6-5 ) 182, - 9./ 00/
Filer bobler front 79. 47220 79.9709 oco & - . 0002 % sryg
TOTALS - LO0L D
MOISTURE
FINAL TARE NET WATER
(gm) (gm) (ml = gm)

Bubbler (#1) -

Impinger (#2) -

Bubbler (#3)° -

Bubbler (#4) -

TOTALS -




CASCADE IMPACTOR RESULTS
Client: £PA FI/IRELLACE

Sampling Location: AQueeAsl& FIREPLALE

Date: JVuly 30, /975

Run No: &

Dp (=Dpc), Particulate Weight 7 Cumulative %
ITEM microns collected, mg collected less than Dp
Cyclone 2. 0. o
Stage #1 2, 755 o. 5 g.3 S5/.8
Stage #2 2.80 6 O. 4 .7 £S5/
Stage #3 /.95 0.3 5.0 =£0. /
Stage #4 /. 009 ./ /o7 28.
Stage #5 O. b2d .4 e.7 3.7
Filter /-9 37
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CASCADE IMPACTOR DATA

Client £ 2 A FIREPLACE

Sampling Location __ AVERACE" A /RELLACE

Date __ & /13 /25

Run Number / 7 D9.&
Comments
PARTICULATE
FINAL TARE NET PARTICULATE
(gm) (gm) (gm)
Cyclone 76.72464 - XW.7242 = Lo0C ) b L0006
Stage #1 3.2223 - 3992 = L0001
Stage #2 3.4523% - _SYg21 = . Ooo/
Stage #3 32,5339 - 3,<33¢” = 0004
Stage #4 3.3/ 93 - 333150 = ,0003
Stage #5 2.513¢ -_2. 5129 =_-000%6
Filter (#27-5) /2 1L - /0. = .00 /|
TOTALS - = . 00 <2
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: L PA F//P€PLACE
Sampling Location: AVERAGE [FIREPLACE

Date: /3 AueuS7 1978

Run No: / 7 - f2-5"
Dp (=Dpc), Particulate Weight 4 Cumulative Z

ITEM microns collected, mg collected less than Dp
Cyclone /. o 38./

s —

tage #1 F.2/5 o,/ 2.4 59, 5
Stage #2 2. 00/ O. / 24 57
Stage #3 /.772 0.4 25 £7.6
Stage {4 O.930 o. 3 7./ 20, o
Stage #5 0. 592 C. 6 /4.3 26.2
Filter ln 7 <6 .2
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CASCADE IMPACTOR DATA

Client _ £ PLPA. F/REPLACE
Sampling Location _AYERALE. F/IREPLLACE
Date __ 20 Aubu ST [ 9375
Run Number __ 2 <4 89-5"
Comments
PARTICULATE
FINAL TARE NET PARTICULATE
(gm) (gm) (gm)
Cyclone L. A5 /7 - Y4502 = Rol-Wid
Stage #1 3.773¢ - 373 = LS oD 2
Stage {2 22956 - 3.229¢ = , O oo/
Stage #3 25293 - 253290 = L0003
Stage #4 2.4/ 3¢ - B.YIZ? = .o0090/
Stage #5 R.AST LS - 2.656¢ = o X=-Y=¥,
Filter (# 325 ) /P2./ -/8/ .2 0= 000
TOTALS - = L0029
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: EPA F/RE PLACE
Sampling Location: AER AL E FL/RELLACS

Date: 20 Qauews7T 1995

Run No: 2 — 89-5—
Dp (=Dpc), Particulate Weight 7% Cumulative 7%
ITEM microns collected, mg collected less than Dp
Cyclone )2 &0, 4
Stage #1 S. 006k . 4
< 69 €. 2
St #2 2. 96 .
age 969 / 3¢ 22,2
Stage #3 2.038 ' 2 /0.3
¥4.8
Stage #4 /. ©90 . 3¢ 2
S o, 70 -
tage #5 8 | 3.< 2,
Filter 9 2y
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APPENDIX H ’
Velocity Correction -Coefficient |

The reference point velocity correction calculation was performed on 3 of the | |
variable samp1es. Fmdmgs are d1scussed on Page 8. The procedures. for measuq
s and calcula are-found 1m the Procedure section, Page 13, oF
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APPENDIX I

Wood Burning Rates

The wood burning rate data was collected during each POM and particulate emission -
evaluation. The data was collected by the methods described in the Procedure
section, Page 16. ‘
e .
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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, Emissioms
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) %CO2 gPMR/BR)
1 8 kg/hr 54° ¢ 14,2 m3/min 18.8 gm/hr 0.2%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%2 4.8 gm/kg

%¥Air Curtain Wood Waste Combustion System
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APPENDIX K, COMPUTER PRINT-OUTS OF PARTICULATE EMISSION DATA
WITH CALCULATIONS AND TERMINOLOGY
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PARTICULATE CONCENTRATION AND PMR CALCULATION TERMINOLOGY
VOLnm = Dry gas meter volume @ meter temperature and pressure, dry - acf

Pn = Dry gas meter pressure (recorded as inlet deflection accross o rifj
meter) - "Hg

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

PsTD = Standard atmospheric pressure (29.92" Hg)

TgTp = Standard Temperature (520 or 530° R)

VOL = Volume of water collected (expressed as vapor at standard temperaj

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/1lb mole

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

W, = Molecular weight of air - 1b/1b mole

Cp = Velocity correction coefficient for gas density

Pgy = Stack pressure (static + barometric) - "Hg

Csg = 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

Tg = Average stack temperature - °R

Qs = Stack flow rate at standard conditions - scfm

T = Time over which sample was collected - minutes

Vn = Velocity of gases inside nozzle during sampling - fps
I = % isokinetic (+ 10% desirable)

Co = Particulate concentration - grains/scf

N = % CO, by volume in stack (12 indicatesno % CO, correction is t¢

be made)

gA



PARTICULATE CONCENTRATION AND PMR CALCULATION TERMINOLOGY

C = Particulate concentration corrected to 12% CO,

PMR, = Pollutant mass rate - ''concentration method" - 1b/hr

PMR, o = Pollutant mass rate - ''area ratio method” - 1lb/hr

PMRyye = Average pollutant mass rate - lb/hr

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

Pp = Total Particulate collected by sampling train - mg

Ag = Area of Stack - FT2

AL = Area of Nozzle - FT2

VH = Velocity head readings for pitot tube - inches water

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

Cp = Velocity correction coefficient for type pitot tube ~ dimensionless

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

11.

12.

13.

14.

VOLSTD

Qos

PARTICULATE CONCENTRATION

(VOL,) (Py) (Tsrp)

Cgrp®) (Ty)

(100) (VOL,)

VOLgyp + VOL,

100 - M

100

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

& PMR CALCULATIONS

15. PMR, = (Cq) (Rpg) (0.008571
PT As

16. PMRag = F &, (0.000132)
PMRp+PMRR

17. PMR 4o = 3

18. ¢' = MRayc

QsN___ £1400)
Pgrp = 29.92" Hg.

* W, = 28.95 LB/LB MOLE

2.9 (Xy) (Gp) (Cp) (Cg)

(Vy) (Ag) (60)

Q, (Tgpp) (Bgy) (MF)

(Ts) (Pstp)

o

(VOLgrp) (PgTp)(Tg)

(MF) (Tgtp) (Psy) (T)

(100) 'n

Y

P
T
VUEEEE- (0.0154)

Co (12%)
N

(&) (60)
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CALCULATIONS (Continued)

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

1. The Concentration Method:

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

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

(PT/VOLSTD) x Qg = 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
calculated PMR will be greater than the true PMR.

2. The Area Ratio Method:
The weight of dust collected is divided by the sampling time and
multiplied by the ratio of the Stack Area to tlie nozzle area to

obtain the calculated Pollutant Mass Rate (PMRAR).

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

(PT/T) X AS/An = PMRAR

Assuming the nozzle velocity is greater than the average stack gas velocity
(V, greater than V,), 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, is less than V,» the calculated

PMR,; will be greater than the true PMR.

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

non~isokinetic sampling calculated by one method to offset the bias of the
other method.
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VALENTINE, FISHER & TOMLINSON
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APPENDIX L

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

Determination Sheets for the particle sizing runs are included also.

Pages are ordered by run number.

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

Pine 21 160-162

Qn
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VALENTINE FISHER & TOMLINSON

64-5

CLIENT £ A A /20— P 2 47 SEATYTLE, WASHINGTON BARDMETRIC PRESSURE (PB) SA25 *Hg
PORT LOCATION SAvc £ YA 0<.¢Yn TRAVERSE SAMPLING DATA SHEET AMBIENT CONDITIONS. ). & <€ S/~
DATE 29 Joie v IMPORTANT: FILL IN ALL BLANKS PORT PRESSURE (Ps) _<2:‘2 "H,0 = “Hg
OPERATOR/S S (L d o) Suceng LA LGt 282 1O Leax chece o0l ol o 23,5" ﬁl/fu- Py = Pg +Ps 300, 2.5 “Hg
RUN NO. ____/ ALpeg wood — e SR AssuMep MoIsture____ 2. <7 X
SAMPLE & METER BOX NUMBERS H/E< f f“: TS ¢ FacTOR = I F s
. e . X =
METER BOX AW~ L&D ] S, Lo REF. AP35 )‘/ 5% Y
FILTER M. 225 g TARE_<423.7 mg B-0 10-F /720 STACK DIMENSIONS* /% AREA -/ 70 f2
f - [ Y I
CLEAN-UP NO. [ _ i BLANKS : g ; j; =, 1 v e b e;,;,\,,,,, g PROBE NOZZLE DIA. _;g{lu, AN_QQ_’_‘_S_E_ F2
BOX & PROBE HEATER SETTING _3</c _ 8 - SCHEMATIC OF TRAVERSE POINT LAYOUT pRopE LENGTH. "2 ¢ FP. Sk 2 £ g,
INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES READ WITHIN THE TIME INTERVAL
CLOCK ELAP. | DRY GAS METER DRY eis) TEMP. Box [IMPINGER| POINT | PITOT WH ORIFICE f‘" PUNP STACK | OPACITY
TIME TIME TEWP. | TEWP. (“Hz0 VACUM | TEMP. OR
(24 HRs) | (MIN) (CuBIC FEET) INLEY | OUTLET | (°F) (°F) ("H20) DESIRED | ACTUAL | (*Hg GA)]| (°F) %C02
//_‘7_‘7, ) _)_,_’Q"./,?..Z 73 -72— "?/) é}a 11—717[1]//'[~///Z.1—//{//{'ll([[';-,
/< 7 = G52 22 Z6 > 3 ,'22(')“ 472 n_—_z/ ,? £L * ;’“—2 = 3‘?, ,/ ‘S,’w //; 2L 0%
5 598,245 128 2.3 (2215w P3 ey s T an |2 s 792
5/ | e |x32.3 4 |29 23 290 g0 P sz Les I8 o e
1 /5 3 3 oo 27 o 72¢ 1240 | 572 K7 75, e 67 90 {779 |20
/55 | ro |tw/l 94 80 | 72F [2%a|co BiZ 574 (2 P Sos— |
/5 7 2 2. 25 ¥ 2=k 1292 | «p2 ',3 3 =5 > ,%1 ,h g SN "/‘3‘;
/257 | L4 %%%‘3__ fg{r_ _PZJ_ %ﬁ,;;a_ -4 | o2 ~o5 130 50 (/7v—
gz ) 3 | 6(9 wf, & — < < ") - J -,g ‘<! . . i
/2.0 5 . bus. 75 L8 22 26> D 2f } é ‘,,;i I'-— (28 V.,c-(f)y 2 i J‘))o; s
207 |20 ldwb. S |8 / 7 | 2/s—laa I = VETE W 0. 7
2.2 2 9 (i) 2. 2 Z 3 7 27 52 L__{___@_____a_(n_‘.l.é. .._ﬁ'_%.c__ _l;__;_L___ B2 ., /
205 |z |8 . 88 g l? 250 |53 |Gty LA VeFo 12/ /757 TS
= -— — - A - —) 2 o - 7 Y -—— .
EYEN YA PPEST S TS I N K N T [ ,,/ f2 73 "7‘—;5, = ff”—.——*—
(200 |28 leio 54 (89 do  |,72157 |55 v = T o =
e 5 " - ; - > — : D-3 o278 PN P AN &) /<2 G,
22/ |39 . |ersos s | Qo g/ 225 )85 |7 075" P A e :
223 |3 G2 s3I\ B |gr (azs o0 | =1 RoECt I are o =
o233 |32 locs 27 oo 3 PETTN I el s TR BTl W v o
P TN W VIl R 2 BTN VA o e e e B YRR o i
232 138 s bLl2 Y 22 0 VA RIS e mr e A 13 ,
L2l 2 e pll S il e 2N ey | _a0rs 20 Yoy V2. /A T
12 Af |20 st 720 |92 gk \27a | 8
_ _ /-_— ;_ L, A A 0, A " 7 S A A i i £ v s
Krom/ 40 {2039 \ogslusel /A /a0 V0 Nt s
- L4 - - 4 " ™ .
AVERAGE // /‘_——‘ /_4// =/ F m& g/ *R / P M /// /// - é 5 "20 .‘O'i t: "g!//// ,/ .-"/ ~7-

/

P 0235
CwID
e v
Iy
- 757
s 275
~JIST
. 2095
20087

« XI5
L
YD IV )"
w2557

'Jo

[P T
PR
P /:J

[



VALENTINE, FISHER & TOMLINSON 6
STACK MOISTURE CONTENT DATA AND CALCULATIONS 4 - 5

CLIENT A 2 A Eroz s we = RUN No. !
Lucal' [ON /4:/,;,_'-:’/,} Cfl Il HCE C/‘?;;:,-,T'J'/DNO,
OPERATOR _S¢& o< o / AL e 420 DATE //2 7// 75"
7
SAMPLE BOX ﬁ%ei};
d CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
o0 CONDENSED, ml (1 ml = 1 gm) >
BUBBLER (#1 W/APPROX. 100 ml WATER) | “s.7 2.5
IMPINGER (#2 W/APPROX. 100 ml WATER) 43z2.4 )
BUBBLER (#3 DRY) S4).94 (
H,0 ABSORBED BY SILICA GEL, ml ,
Lro. & ¢ ./
TOTAL H,0 COLLECTED, ml
/02
VOL. OF H,0 VAPOR @ 70°F, AND 1 ATM, =
0.0474 x TOTAL Ho0
4L 48
MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS
MOLECULAR WT. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL. H,O0 VAPOR
VOL. DRY GAS + VOL., WET GAS

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

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

VFT/AP3C



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT EPa s, wals DATE OF ANALYSIS /-29-7%
EVALUATION LOCATION Ar 7040  [oup i D ricE RUN NO. |
EVALUATION DATE 7-3 §.9¢ CLEAN-UP SET N0. & <-5

I. EVAPORATION OF 91O (@l) OF Ac e roms

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

FINAL 774061 (ng) - TARE _ 77 398. 8 (mg)

-BLANK (_-20S7 mg/ml) (__ 90  wm) = .5 mg) - ___’1_1_5__
1I. FILTER CATCH _MSA //056 (R4 (Media Type)
FINAL 4 327.7 (mg) - TARE 42 3.9 (mg) = /3.3
EAck -up /83.4 wneg - /77.0 ™ = .
III. HYDROCARBON OBTAINED BY%THER—CHLOROFORM EXTRACTION ON G4
WATER IN IMPINGER AND BUBBLERS.
FINAL 66 2835 (ng) - TARE. 66273 .2 (mg)
-BLANK ( /), " _mg) - 9.8
IV. PARTICULATE FROM EVAPORATION OF 210 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 782 95,7 (mg) - TARE _78 32 /. 8 (mg)
-BLANK ((_. 4 mg/ml) (___210 ml initial
- 1O.2  ml coNDENSED = | 99,8 ml) = .6 ng) = /3.3
V.  PARTICULATE FROM /& (m1) OF Az =>o~ ~ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 77%0/.) (ug) - TARE77 28 & .7 (ng)
P ”~
-BLANK (:005 7 wg/n1) (S m) = T me) /2 S
VI. TOTAL PARTICULATE = I + II + III + IV + V -_ £33
BLANKS
- FINAL /8 832 4.L
ACETONE = .3 mg/ /40 ml= 0057 mg/mi TARE 72=32£%
ETHER-CHLOROFORM = /, 8 mg.(FINAL7ﬁ 2807mg - TARE 75 .737
WATER = ) 4 ng/ /=2 ml= 22286 mg/ml. FINAL 75° 72 ¢
TARE ~55732
VFT/AP8 &

85



VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLIENT fﬁA/ /{/fé/"l:fc:é Etc

SAMPLING POINT LOCATION oty oy Ogr or Do JE2IesTe
— / . . TR A SEATE
paTE /2 5/7; RUN NO. QA& HOW COLLECTED G# 65 545
L ey

TIME OF SAMPLE COLLECTION & 30-3307/r4TME OF ANALYSIS 7.0 ZZZ7s™

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 K #2 'r #3 #4 ‘
i
, ! ! '.
CO2 + 02 ~</.0 | 2.0 i 2/.0 | ‘
CO2 + 07 + CO /.0, K10 ' 2/.0 1
5 5 |
T I |
| | :
{ 1 0 '
| g | i
I . - } —
COMPONENT | | | RATIO \WT./MOLE
% BY VOL.(DRY) 1 | #2 #3 | #4 AVG. | MOLE WT\ (DRY)
| s T | |
coy SN I —- Nl L 067! 44/100 |,629
j N '
' | | : .
02 20,9 210 0.9 . 20.9’432/100 6. 614
co ! ) @) © ! ' 28/100 | O |
‘. i
!' i |
|

—_———f -

i

]
+—

|

I
|
|
:
|

N> (100-Above) 9.1 L’]ﬁ‘. o 7?' /

173,0j,j 28/100 122.;27

AVG. MOLECULAR 3.78

WT. DRY STACK GAS

'\‘F’: /IIA'LPLr R
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VALENTINE FISHER & TOMLINSON

CLIENT/" /)/I /M//'/‘ o R4 T S!AT'I’I.E. WASIIWON BAM"ETRIC PRESSURE (PB) j_l,) 9 an
PORT LOCATION £20r asna & Xrorpts s’ TRAVERSE SAMPLING @ATA SHEET AMBIENT CONDITIONS . &'c 420 2) /-
DATE 200« fo vy  [0Js IMPORTANT: FILL IN AL BLANKS PORT PRESSURE (Pg)_-2< ) "Hp0=______ “Hg
OPERATOR/S e 22l p e gl ladrd gy 7 #0" ey e 1;4“ © J6t Py = P+ Ps _.30. 2 &5 "Hg
RUN NO. 2. A< Dsr b j’ . ; ”/’I ; "( e ASSUMED MOISTURE__ =< > %
D, “'I/*_) (! ) — -
SAMPLE & METER BOX wnamsw______ pr SR o (D 1037 C FACTOR _» 85 s 4 s
METER BOX AN / { ) / /S R v }/1)' - /‘L’//la/‘r)/'lj REF ab /’/ = </( IXE p it U—Lb_ /
FILTER NO 1__0 o TR S5 2.0 g pJ 12 S _, » At d STACK nmzusxous‘fz L AREA_L.L 20 _F2
CLEAN-UP NO. £ F__; BLANKS s /762my ,.) > e Z 5. 3 /b, vecrc sty PROBE MOZILE DIA. SNy An=LdelaC F2 iy
BOX & PROBE HEATER SETTING Z</¢ & S SCHEMATIC OF mvms: POINT mour" PROBE LENGTH_____° FT. N, YR
INSTANTANEOUS READINGS: RECGRDED @ BEGINNING OF TIME INTERVAL | AVERAGE VALUES READ WITHIN THE TIME INTERVAL
CLOCK ELAP. | DRY GAS METER DRY (G.AS TEMP. BOX  JIMPINGER] POINT | PITOT VH ORIFICE f" PUMP STACK | OPACITY
TINE TIME F) TEWP., | TEWP. B ___(h0 vACUUM | TEMP, R
(24 HRS) | (MIN) (CUBIC FEET) INET | OUTLET | (°F) | {°F) ,  (*Hp0) DESIRED | ACTUAL | (“Hg GA)| (°F) %C02
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

L~ 3,7 * i -

CLLENT £, 0E 2l s RUN NO, ~

LOCATION AU E2 A £ i 42 & N0-6___55 -

OPERATOR _ S ¢ g0/ / e e ROD DATE 7,/ 25 / Js

_ 7
saMPLE Box (- )
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
H,0 CONDENSED, ml (1 ml = 1 gm) R _

2 ’ 7 /- S
BUBBLER (#1 W/APPROX. 100 ml WATER) +5/. O 4473 3.5
IMPINGER (#2 W/APPROX. 100 ml WATER) | “Z& . F4ES.R | /=

S 2L, o
BUBBLER (#3 DRY) 337 f P E O. &
H,0 ABSORBED BY SILICA GEL, ml BN : ~
2 ’ 6562 | (g2 7.7

TOTAL Hzﬂ COLLECTED, ml

/3.

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

MOISTURE IN STACK GAS, %

MOLE FRACTION OF DRY GAS

MOLECULAR WI. OF STACK GAS

X 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., 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

CLIENTA P A. F/RESLACE DATE OF ANALYSIS 7—-29-7 5

EVALUATION LOCATION A/ fri i— IR0, Ar < RUN NO. 2

EVALUATION DATE 7~2 9 ~7S CLEAN-UP SET NO. G5 —

I. EVAPORATION OF /<#£S (ml) OF _AcETor/r7—

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

FINAL 788432 (mg) - TARE _7 882 5.8 (mg)

-BLANK ((.oc 5 7 mg/ml) (_ /45~ ml) =0O.Z mg)
II. FILTER CATCH //Qb /7S84 (Media Type)

0
AN
3
N

FINAL 4/9. <  (mg) - TARE _ &/ 2.0 (mg) = 2.4
BAck UP = 177.5 ~g = T E ma ,

[l
>~
W

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

FINAL. 794549 (mg) - TARE _ 79 4£L 5,9 (mg)
~BLANK ( /.T8 mg) = 7. é

IV. PARTICULATE FROM EVAPORATION OF 2 920 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -

FINAL 77/ E,3(mg) -~ TARE _77 2D 0.6 (mg)

-BLANK ((Lo02% ¢ mg/ml) ( 2920 ml initial

- / 3.<* ml CONDENSED = 226 & ml) =0 & mg) = __ /& .7

V. PARTICULATE FROM /S 5— (ml) OF A4 CE 70N E RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 76732.6(mg) - TARE 767 20,9 (mg)
-BLANK ((» %95 7 umg/ml) (_ /55 ml) =0.9 mg) - //.3
VI. TOTAL PARTICULATE = I + II + III + IV + V = 5.7
BLANKS ,
FINAL /25 5.0
ACETONE = * & mg/ /<90 ml = .ocS57 mg/ml TARE 77<: 7.~
ETHER-CHLOROFORM = /5 mg.(FINAL 797220, 7mg - TARE ~°277. 7
WATER =, < mg/ /4O ml=.C02% /. mg/ml. FINAL 70773.4

TARE o 72D

VFT/AP9 A

89



VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLIENT A8 Crozs ipch”

SAMPLING POINT LOCATION K T4k — Ausedeés VEE /YA

DATE P=29-7¢  RUN NO. 70 HOW COLLECTED Cebd A&

TIME OF SAMPLE COLLECTION /<" ¢ - /4 42 TIME OF ANALYS1S // ;/75’ S8

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
. BY VOL.(DRY) #1 ! #2 L #3 : #4 J
i ' i |
CO9 Or? . 0, © : Z é ! :
| ! T !
X ; !
Co2 + 03 20, | 20.7 27 !
| é ! :
cop + 0y + c0 [£9.8 i20,8 0, 7 | |
i | |
| | |
z i !
| | | :
N | : :
COMPONENT ‘ | | [ RATIO \WI./MOLE
% BY VOL.(DRY)| #1 | #2 #3 2 { AVG. | MOLE WT\ (DRY)
| I ! Rl v ! !
C02 07 106 | O £33 | 44/100 |, 279
! - : T 1
02 2o ! 20,/ 20,/ ' 120,] |32/100 (,432
‘ i ) . |
co | O . o . ., 035 128/100 |-909
| ) H '
! | [ { [
-+ ! |
| | i | i
| | r
: | | 1 l
! T :
N, (100-Above)! 79.2 | 74,2 792 | 75.232! 28/100 |2~ /85
AVG. MOLECULAR 890
WT. DRY STACK GAS
VET/AP4R
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/)) /I b 6 6 ~o 5
VALENTINE FISHER & TOMLINSON
CLIENT & Pod  [ZoN1 Pe AL SEATTLE. WASHINGTON BARIMETRIC PRESSURE (Pg) <2~ Mg
PORT LOCATION _ ' [ 20/ Loz mson/ TRAVERSE SAMPLING DATA SHEET AMBIENT CONDITIONS < 7 - /- ¥
oATE ) Jody DT IMPORTANT: FILL IN ALL BLANKS PORT PRESSURE (Pg)-Z_) "Hp0= *Hg
OPERATOR/S.  >( ! )73/ ,A/’Z M) Sl Je S 217 o 3 Psy = PB + Ps Jc?/ 25" "Hg
RUNNO. . o - Demosde .  ALTEE ASSUMED MOISTURE .7, . 2
SAMPLE & METER BOX MIMBERSEZZT>y H o temaning (V. g0 C FACTOR =¥ " eI
METER 80X aW__ [ 23 / Tace REF.AP_- 2740 .03
FILTER N0.290-5 O TRE_<£32.0 mg BU /-3 13 » STACK DIMENSIONSS ¥A /% AREA £ /7 §2
CLEAN-UP NO. /4 _; BLANKS X Pvoc¥2  sjos ig 7~ PROBE MOZILE DIAZAIN; My:22/36 F2
BOX & PROBE HEATER SETTING 3¢90 & _5 SCHEMATIC OF TRAVERSE POINT LAYOUT PROBE LENGTH FT. IN.
INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES READ WITHIN THE TIME INTERVAL
cLOCK ELAP. | DRY GAS METER DRY ?ps TEMP. BOX {IMPINGER] POINT | PITOT VH ORIFICE )A H PUMP STACK | OPACITY
TIME TIME F) TEWP. | TENP. (“H20 VACUUM | TEMP. OR
(24 HRS) | (MIN) (CUBIC FEET) INLET | OUTLET | (°F) (°F) (*120) DESIRED | ACTUAL | ("Hg 6A)] (°F) 1002
/T3 PO N, PO g 77377‘ 2471576 = AT T Iz,{z S’»[-’),‘,j T :_’ f/;(C:’ %}/ %
1705 0d2, 29 | e PN XN SV pre TG : o —
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'["7/[.‘ - (N2, ;/ 6,{'\ 9‘/‘ )/0 48 /j,,z '-)4)7.5/ - j-'/'“" w357 /" 5~ (.I»H
[ 2/ 8 “5r. 27 9. QY 275 V42 ST o, T o |7 5 160 15
{220 Lo/ 26 | 927 2% 1300 129 YT NPT P T =
1222 /% 92, 8/57 | 97 Dp 220 leg7 | :,L ey DL{A“*—L-‘{—: Lot Lot
Lt X , S ) - - 225 L2 0 W4
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VALENTINE, FISHER & TOMLINSON
STACK MO1STURE CONTENT DATA AND-CALCULATIONS

CLIENT £ 240 L7505 %90 & RUN NO. &
LOCATION A4WiS 068 AVl s Acs No. £6=5 Y
OPERALOR ¢ o INSEN ///'Iéé'c, AeD DATE 7 /29 /7S

SAMPLE BOX £ 2D

CONTAINER WEIGHTS (gm)

FINAL INITIAL NET

H.,u CONDENSED, mi (1 ml = 1 gm) _
< =, G
BUBBLER (#1 W/APPROX. 100 ml WATER) : “432/.9 4332 - 2.3
7

F43- & 5.7

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

BBLER (#3 DRY) — - .
BU ( 2058 3¢4.3 | /5

1.0 ABSORBED BY SILICA GEL, ml )
2 ’ 66/.3 walle

TOTAL H,0 COLLECTED, ml

2 2. 2944

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

MOISTURE IN STACK GAS, %

MOLE FRACTION OF DRY GAS

MOLECULAR WT, OF STACK GAS

%4 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



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ A F/RFDL A L DATE OF ANALYSIS 7~ 29-7
EVALUATION LOCATION A /AR ACL£ /28Rl T RUN NO. =
EVALUATIGON DATE /=29 75" CLEAN-UP SET NO. &L &—S

I. EVAPORATION OF et (ml) OF AcE 7oy

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

FINAL 7743/. % (mg) ~ TARE /7 4246, 3 (mg)

-BLANK ((.00s57 mg/ml) (_ 8O ml) = o, < mg) = &L = )

II. FILTER CATCH Qo6 PSA (Media Type)
FINAL #4£. 2 (mg) - TARE _ £A3.3. O (mg) = /5.2 w
BAK VP - r22.9 mg. - r7 8.5 77 - = *. "

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

FINAL77? £2 7.4 (mg) - TARE 775 9% 3 (mg)
-BLANK ( /.8 mg) = o3 0w
IV. PARTICULATE FROM EVAPORATION OF 2 40 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 774224 (mg) - TARE 77 420. 9 (mg)
-BLANK ((.cc286 mg/ml) (2 4D ml initial
- <, 0 ml CONDENSED = 23 & ml) = &, 7 mg) = 2.0 o
V. PARTICULATE FROM 9O (ml) OF _A4cZ7o#E  RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL §0279.7 (mg) - TARE _502 73.2 (mg)
-BLANK (-©°5~ 7 mg/ml) (__90 ml) = Q5  mg) = 2,0 m
VI. TOTAL PARTICULATE = I + II + III + IV + V = 33.
BLANKS
_ FINAL 75536.6 mg
ACETONE = .« 2 wng/ /4O = , 005 7 mg/ml TARE JFcz:c 7 0§
ETHER-CHLOROFORM = 7/~ & mg.(FINAL79282. 7 mg - TARE 7%927-.9 mn
WATER = . mg/ /FO ml = 00280 mg/ml. FINAL -, 2 7 3 < mf
TARE =9 732, M
VFT/APY A
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLIENT £ PA [ /P S A -~

SAMPLING POINT LOCATION ' F 7572 D)SCrHANGE

bati 29 Jvhs /975 RUN NO. € LE  HOW COLLECTED SAA 3 B8A &

TIME OF SAMPLE COLLECTION /903-/75& TIME OF ANALYSIS 3o iy O 757

CUIULATIVE ANALYSIS ' ANALYSIS | ANALYSIS | ANALYSIS |
7 BY VOL.(DRY)! #1 #2 ;43! #ho
~ 1

. | ; i

coy | O/ o0 ' o./ !
-~ : - ;

CO2 + 09 z20,7 20,/ 9, o -

CO2 + 09 + CO 2.7 20. 7 206

T

|

i
L

COMPONENT | | " RATIO \WT./MOLE|
? BY VOL.(ORY)| 41 . #2 _#3 . #4 . AVG.' MOLE WT\ (DRY)
: ' i i . |
. i ; |
€Oz N 0o | O.] 06T 44/100 i ,009 |
‘ ! ' ) : ,
02 20,6 207 ! 20,5 120, ¢ (32/100 c,,ﬁz!
i 2 - ' ! !
co 0,0 | ©0 | B0 0.0 i28/100 ; O
+ T : v 1 T ¢ ]
, j | : i |
! - | ; ! |
l i ; i X 1
; | ! i \ :
i , : ‘ - —+ :
i ] : : ) |
: 2 i i ) ‘
| ! | ; - B
No (100-above) 19 .3 ' 79.3 . 729.4 ' 19.333 28/100 [ 22.2i%3
1
AVG. MOLECULAR <8.83 |
WT. DRY STACK GAS
Vit aP4iR

« =+
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VALENTINE FISHER & TOMLINSON

P AR e & Y ﬂz‘)}"g‘

68-95

oL & Q4

i A

2 pPeTo;

cC2

CLIENT (O4) frloem ¥ A & SEATTLE. WASHINGTON BARMETRIC PRESSURE (Pg) £ 2. 2/ Mg
PORT LOCATIONZ £z A DLV TRAVERSE SAMPLING DATA SHEET AMBIENT conorTieas Ceovdy €<
DATE Quay RA, /978 oo AMPORTANT: FILL I AL BLANKS PORT PRESSURE (Ps)_©O__"H0=__ O “Hg
OPERATOR/S )6’4'4/::/'/ [ A5 arxd I 5t )0l Py = P8+ Ps 22 H/ "Hg
run No. <4 ALDER STAET Lp '7“ NSSET ASSUMED MOISTURE /% x
SAMPLE & METER aox MMBERSCAN & [ SaaA 3e C FACTOR __= 2 T .
METER BOX ah_ /- 4877 40 (;u /34; REFLAP « 2-p o)) ,m/a
FILTER #0.29-5 o Reg S8 47 77Ty /802y zv 2 GO s = STACK DIMENSTONSB /1% ARER 222 72D 52 /outr: 2.
CLEAN-UP NO. ; BLANKS A 2o A e completion ot crn O WOILLE DAY i 222036 2 500 L
BOX & PROBE HEATER SETTING 8 SCHEHATIC ‘OF TRAVERSE POINT LAYOUT PROBE LENGTH___3 __FT. IN.
INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES READ WITHIN THE TIME INTERVAL
CLOCK ELAP. | DRY GAS METER DRY GAS, TENP. BOX [IMPINGER] POINT | PITOT VW | ORIFICE AH PUMP STACK | OPACITY
TIME TIME (*F) TEw. | TEMP. {"Ho0  VACUUM | TEMP, OR
(24 HRS) | (MIN) (cusrc FEET) | INLET | QUTLET | (°F) | (°F) (*H20) | pesirep | acruaL | (*wg 6A)] (°F) %C02
> o = -l . ~ 4. — TNZ 77T 7777 N7 T 7 AT 77 NZT 77 A7 77
L2L 2 ‘n{(‘ {gA LZPS/ f?j C(o:l’ ‘;/S(b) 3% A~/ w0 G WELN PN /. L2 L
PCREN-E VX b | opa oz W2 ped L 39 |40 o4
G|, 34 7 o= — 42A>)' A > A3 Veooozs 1. 32 . 3 4XP) e AR
|yl kove waveal PP T e YA VA PESTER VAN PINTI O
ol 29 |5 o | 270 | 9-3 |B=Lt|2t R a Lo
21/ v/ 2 '7';2__ e [ oy [ A 5 B2 1 =02d NV L e 2 23R . C-
I ‘ 73- ) P __é__Q ey - . — = /“"‘g .'r)LL :'))‘;) u-’)’i’ 2/ 12 Z(’I'[ A)”‘
2|t T W L P e FC L B e
/3 ‘) A5 A ‘7: -+ < -2 Jedoy < 3 NS S VI <) 2 |-/
[ 2. £ L2657 <£3 = 3 D125 - 5 7 235~
;- -.._(t._L__ »—i-?—---. . 7..0__ :2_1:2_ j.l__--‘ (*-_. \l ‘)/ 5/ Jf. ] _“—._r‘) /21 3 ’)‘ 3 [
22l i N g |21 200 | s | eI I R 5o T ]
272, 2:2 | 25 I B Pl Bl B e B e L B e e
SE '()“; NS "7_3:" '“7+ — -2 . {0'3 NP A W) LSD N
RIS B B0 N I BT Tl B B e B B B e B e By :
I I T Bl B TN T ot e e [ B
e a8 | B |27 | Faa [l ot [ oar— |t [ 2 et
CosT a |82 |06 e |27 | =3 =205 SETUIN PSRN 2N
slere. 37 | 33 [ 7z [aza |z 7 |2 |2 3Lt~ L2 1 o0
: el Bl B S e a2 P EERR S Y2 FRWI VAP WP RS
CX7.042) 53 27 | L5590 | A7
- i /_.__-...(___ il Yovava % VA Al AT W A Sl A ML VA A VA A
oL/ ,4«9 W 1584 /461 (/7 ///ZO ///4//// 8.0y /4794
" wd” /S ’
e[ ////// 72 F 5328 N N A o M ez 237
Pm =~ Pg +tAR = 29 gl “Hg £97 °R




VALENTINE, FISHER & TOMLINSON
STACK MOISTURE COMTENT DATA AND CALCULATIONS

- P _
CLIENT L7/ /7 ,“/f </t c¢ RUN NOo. ¢
- e - - —
LOCATION A 50 HEE w5 e L No. &8 -~
OPERATOR Sk o-.ivsen [/ A& cosicdD DATE _ 7 / 3.-/75%
Ve 7 7

SAMPLE BOX (7.~ .7 v -

CONTAINER WEIGHTS (gm)
FINAL INITIAL | MNET
HyO CONDENSED, ml (1 ml = 1 gm) e
BUBBLER (#1 W/APPROX. 100 ml WATER) | 7 3/- 2 FE 3./
IMPINGER (#2 W/APPROX. 100 ml WATER) | =A< 2, 4 | <75/ ¢, /O
T
H,0 ABSORBED BY SILICA GEL, ml ¢ 59, ] Vosc. & % <
TOTAL H,0 COLLECTED, ml 5 5
VOL. OF H,0 VAPOR @ 70°F, AND 1 ATM, =
0.0474 x TOTAL Hy0
- F/238
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-X 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 A ~P4d T2 =2, A & DATE OF ANALYSIS 7-3C -7 g
EVALUATION LOCATION 4 VR Acs 5 [/ Rr Pl A0 T RUN NO. <L
EVALUATION DATE 7/ —2¢C — 7 S CLEAN-UP SET NO. L 8-5

I. EVAPORATION OF 4S5 (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~ wml) =oO. 2 ng) = o b mg.
II. FILTER CATCH MS A /06 24 (Media Type)
FINAL<£39. 8 (mg) - TARE <4 25. 6 (mg) = /3.2 ng.
Bhbcx up /©3.8 ~q - r8o. 2 ~3 = 3
III. HYDROCARBON OBTAINED BY ETHER~CHLOROFORM EXTRACTION ON . & g,
WATER IN IMPINGER AND BUBBLERS.
FINAL £S¥5/.2 (mg) - TARE & S <LD, / (mg)
-BLANK ( /. 8 mg) = /9__ 7 ng.
IV. PARTICULATE FROM EVAPORATION OF 2 /O (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL >, 79:.2(mg) - TARE 2756 78 L, & (mg)
-BLANK ((.©0282 4 mg/ml) (22O ml initial
- a7 ml CONDENSED = 2o/ 2 ml) = - (& mg) =_//. 2 ng.
V. PARTICULATE FROM B¢ (ml) OF AL E79+/E RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 78 28 6.2 (mg) - TARE /82 <3 .9 (mg)
-BLANK (L0057 wg/ml) (__EQ _ml) = . &£ umg) - #/. 7 m
VI. TOTAL PARTICULATE = I + II + III + IV + V = /o6, ws
BLANKS
2O FINAL 72 £34 .4 mg:
ACETONE = . & g/ /FoO ml= XS 7 mg/ml TARE 22 % .7 £ mg
ETHER~CHLOROFORM = /. £ mg .(FINAL 792247 mg -~ TARE /727&.9 mg)
WATER = « & ng/ /FO ml = -002E5 mg/ml. FINAL 7.972 £ mg
TARE 7.« " .. mg

VFT/APY A
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CLIENT _£ 2P A .

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

F/R TPl ACE

SAMPLING POINT LOCATION

METER T/ EC ERR

HOW COLLECTED (52 4=

DATEN/L/./ 3w ,*7< RUN NO. <&

BAC

s —_
TIME OF SAMPLE COLLECTION /¢ 2 //‘f.i TIME OF ANALYSIS \/u/‘/j/ 27
©/

CUMULATIVE  |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

% BY VOL.(DRY)| #1 #2 #3 74

cop o7 o5 |\ f. o 0.7

coz + 02 2o o |20, 4 | 2= L, |20, 5

Co2+0+00 | 20.5 |20.4 [Re-b  |20.4

COMPONENT RATIO \WT./MOLE

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

coz 7 R A 7 |, 6287 a4/100 |, 278

02 [9.9 | 20/l 20,0 | [9.9 [19.025|58/100 |4, 392

co 0,0 0.0 0.9 0.0 | ©.0]28/100 {©:D

N, (100-Above)| 79.4 | 75.¢ 729:9 | 794 | 794 287100 |22 222
AVG. MOLECULAR 2%8.90

VFT/AP4B

WI. DRY STACK GAS
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/M Pac rok. 67 . 5

VALENTINE FISHER & TOMLINSON

CLIENT £ A Audl it £ SEATTLE, WASHINGTON BARMMETRIC PRESSURE (Pg) =S 2. £/ "Hg
PORT LOCATION MY/ lcnse Apccrioé y%f/v‘f’“ﬁ”"* % < {RAVERSE SAMPLING DATA SHEET AMBIENT CONDITIONS C LoDy 7o ™
DATE / is, /7<r IMPORTANT: FILL IN ALL BLANKS PORT PRESSURE (Pg)__C “H0=__C " "Hg
opsmon/s - - RLL? STET Weah (0% | .08 Psy = PB + Ps _ "Hg
RUN NO. Dy S72e 0 Al ASSUMED MOISTURE (2 Y |
SAMPLE & METER BOX MUMBERSORCss __/ BT sweT @m pi3o CFECTR __— L/of LEt]s
METER BOX AM /45’?/" - r9% ,:3F REF.AP___—
FILTER NO. LL;’_ﬁﬁe_’_._____nq&wS-d STEP 2 gn rmivm & STACK DIMENSIONSE 74 19%; AREA /. / 7¢7 F2
CLEAN-UP NO./-7 "5 ; BLANKS —.—— & PROBE NOZZLE DIA. IN; Ay =290852 f2 7 .
BOX & PROBE HEATER SETTING 300 & _(xD SCHEMATIC OF TRAVERSE POINT LAYOUT PROBE LENGTH I IN. (/,"‘f:_ s
INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES READ WITHIN THE TIME INTERVAL oL P
CLOCK ELAP. | DRY GAS METER DRY fﬁs) TEWP. 80X |iMpINGER} POINT | PITOT WM ORIFICE JAH PUMP STACK | OPACITY | . © /5
TIME TIME F TEW. | TEWP, (o0 VACAM | TEWP. OR on
(28 wRs) | (MIN) (cuslc FEET) | INLET | oUTLET | (°F) (°F) ("H20) DESIRED | ACTUAL | (“Hg eA)| (°F) %C02 - 02
) - . ~ L2 2 217 Z JZ 7 LW L L VL Z L2 VA A A WA A ARYA Ve A A 1
/3?0 < 6;-.7 Lo 74 ¥2 ' 0235 . 83 - Cﬂ =2 -7 K. /70
372 2 L—?‘?.cs”{ 24 72 1236 | s¢ OIS 09 |_<.c | 7és
WY J78 R GL? I e ) A ] WY M i 7T [ovy Lol
[ ,338 | g |62€. 37 95| 935 [as9] s¢ “oAE T BEPL=R BV o
%944. o _ e 74 12 1255 sg " . 18 o4 5.0 2/ "%
3 2 /2 ‘/E‘ o 74 13 ‘ L2 & g5 g 73 ¢ TG 20 el by
- TR WA & B e T - = ! x= - ©4 4 :
L 3<s- e < 24 25 g "? " . c‘éL = <O Do ore
376, —125 €725 ‘4 J4 ] 2s%e 54 2 .o g5 L0831 .1 %0 c L
373 | /8 1 9.4 | {4 4} 259 e " . of5 v i EYT2 =K. TS
/350 | 2c é79 .70 749 29 1265 s s ' o
- [~ - o :‘;u‘\:"‘
PR Dl Rl W B . — ]
j—,}_ ] _ “ _ /——‘_f | " AV, L L LA, 7 PAVA VA9 AYEVE NawAaws Z
/ 4 . -~
oA} 20 | 2. 2 8/2 |80l /// // | YN S A sl e 7
LA .- . 7
wemse A7) ]///// 7.3 °F =3 3R XA oy w0 = 0o 39 A o7 ]




VALENTINE, FLSHER & TOMLINSON
STACK MOLSTURE CONTENT DATA AND CALCULATIONS
V7 Rt
___—-—‘

- 5 L _ Jp—
CLIENT Yo A G RUN NO. S
7 L =7
: ol , 3/ e
LOCATION,é//fej(7%ﬁ./4:;=€/£k?7€i NO.
UPEM‘I‘OR v——4/ d ﬂ/’:"jz,,v —_//{C-—_’,‘-:'L:7 DA’IE Z/ji 7,—\'——
SAMPLE BOX /ol sz ;
CONTAINER WELGHTS (gm)
FINAL INITIAL | NET
H)O0 CONDENSED, ml (1 ml = 1 gm) y )
BUBBLER (#1 W/APPROX. 100 wl WATER) 4,7 O 433 . =
IMPINGER (#2 W/APPROX. 100 ml WATER) <4354 F33.7 —. =
BUBBLER (#3 DRY) ;
334.&| 33%.7| o.
H,0 ABSORBED BY SILICA GEL, ml o
2 é ~3 C- . f' é 35. 3 /. j

TOTAL H,0 COLLECTED, ml

2

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

MOLSTURE IN STACK GAS, %

e ———— e

MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

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

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

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

VFT/AP3C

100
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VALENTINE FISHER & TOMLINSON
CLIENT £ A /I RE £ A< &5 SEATTLE. WASHINGTON BAROMETRIC PRESSURE (Pg) 3.7.( 2 "Hg
;7
PORT LOCATION 2/ 7S IO L = X ke Nstony TRAVERSE SAMPLING DATA SHEET AMBIENT CONDITIONS et /y  C [irsid -
DATE /(! /./ 1. e LG 7 2 W oI IMPORTANT: FILL IN ALL BLANKS PORT PRESSURE (Pg) "Hp0 =_ "Hg
— ‘2 g 7 e (o . "
OPERATOR/S ‘)"‘)/’” j'\/ —_— > - 5/6. /‘P/:I(/,‘/leij (t\) /")" 35 -£/ 4 /\’.a,»/a'n,//) PSN =P+ Ps S (% (J% Ho
RUN NO. _ L~ ﬂe.bse_ > 56 co v /i wy ~ ASSUMED MOISTURE £S5 3
- [y / -
SAMPLE & METER BOX NUMBERS. < © 8 _4/0-/ e 6. :: , ¢ FACTOR _-E3 e — /4 .
METER BOX AN_L F- 39T .25 /6. A Probe-t . weF.ov_o 41 o 4 414" g
FILTER NOSR=r—T" FIMRE 2955 mg “, 5776, @ A5 S S;Je—2  STACK DINENSIONSB%./17: AREA o/ 7L) rZ
CLEAN-UP NO.(2%3 ; BLANKS 3 _‘,”‘j // f T ,/355 b PROBE NOZZLE DIA:2 4 IN; Ay 99/36 _F2
BOX & PROBE HEATER SETTING _200 & G0 ‘ SCHEMATIC OF TRAVERSE POINT LAYOUT PROBE LENGTH FT. IN. Ao/, v
INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES READ WITHIN THE TIME INTERVAL (8 #.82
CLOCK ELAP. | DRY GAS METER DRY (:.As TEWP. | BOX |IMPINGER| POINT | PITOT WH ORIFJCE fsn PUMP STACK | OPACITY
TIME TIME F) Tewp, | TEwP. | ("H20 VACUUM | TEMP. OR
(24 HRS) | (MIN) (cuBIC FEET) | INLEY | OUTLET | (°F) (°F) (*H20) DESIRED | ACTUAL | ("Hg GA)| (°F) 2002
/500 B & 79,8/ 79 552 3,0 >0 _é‘L_ﬁ_L_LﬁlL_z_L 7 /‘—1*7[ 7 g‘:fj 1’3/‘ (; 7){72: 777 y
/50 3 3 LR/ 257 Bo 7 93 2720 | ¢s5 =1 2 R =2 — e f
. . s P 59 23 CU ya D278 L. G -5 j___ 2.5 .2 ] ERvNi
lr o (- |. S ,_l.‘tié I/ 2 -y S 4. 3.2 k4 o s o ) o — ol i : ii - — VA Lo/
roa Vg | e84 /9 |84 | 279 |20 1sg é i ,J)/,/i-' Jc) *z; e ?2, S /-:,;4- . (;/
P2 ) o%onzes | s~ 1 30 129210 Fr— Y \ 3<, 39 e 2 20/ -2
/ot 7 | s Jwede.92 | 8o | R0 [2F0 [ &2 -2 o5 2N NSEH N Al yre
y5° 25 Y v Je-28. 39 1282 | &4 225142 = NT G B S o 17527 .
t]'z?_i 2/ _8"1_2‘7— . (_]' 32_ »2"7\) 6‘)0 {)‘ ,j ‘é/.z...:) .) 1 'JZ ‘?’0 :2/-,/.) _‘u/
> 20y 25| 24 97,28 ‘7/ PR P Y '()V’__ ‘; - o.); ‘L‘ii? - %44_4) 7“' s |/ ;; R . j /
/5 3/ |27 62,57 L9z g5 -l G2 Vo b = i 5 Sty v
L1093 e 2&—‘*—3_)() v R IR et ) ot | Do | Ry ey
B v P T S ST IR TN e N OE S VYN T A i A PR Y
, —_— . - . SR - PR . “$ - 5 .. -y e L
74 -;()75 Jé (_‘zj__ﬁ}_il__ o/ 20 J_L_ | & 2 [( B 1 :)lfs“' in [~ = /'(D_u ] J j}) ' j !
R 39 _|e28. 76 LU r2. |2y oz |8=1 ) ) B FSyRl Sy S0 =1
9 | s 200,09 o2 1797 | 270 [z |b—214 L__ el e S : 2
b 5 0 -.4_::_ 200l X ren 9+l N 2357 | o 5“:""2‘ QAT | = Tl B B B o
o2 = it L= 1923 - g | 22 e ANt a8 | o Vool Y
/.‘f.‘li}"fﬂf(— +d | 203.785 o> . _Zb 265 &2 A - | J/ -2 3y ; ,11 /. o jj.j , R B
s r | 2| zog.62 s Va7 Veorlos Vo T1 a0 e T 2o 12 17
o2 | A2 QL.._I 76 493 RS | , ,4 3 "",12.‘ 4)5; P 755 - vl
/o087 . st | 2225 a2 reo ) 228 %- A- DS T T‘éj—— /JoJ) ' J_'i_:l_ -7
LeoX | a2 |72 }.// 7 |09 2l 2728 | éL._ ‘ * 11"
e b ————— ———— - - — e e e e ————
e ' i - /_ . — _"#/7-7"/ o A VAT A s S ¥ A
/710‘,“,'// 6O 129 3,7 /9781194 ANz ///// T A TIRY
o p - — - " 4
- AVERAGE ///////// 9/ Fess R / p //J//////// 0. & "H20 =54 "Hg ////1 270 J




VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT £7F /C ocr 2 ro& — a7 RUN NO. /-

LOCATION 2 w20 fsre S on? oo & s e % it Er B e No. £& 737
o~ /7 b -

OPERATOR /o rn s/ o =P % 2t DATE A — 5.7 /575~

SAMPLE BOX [ &€.cvn” .

CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
H,O CONDENSED, ml (1 ml = 1 gm) B e 2B RS
BUBBLER (#1 W/APPROX. 100 ml WATER) -
IMPINGER (#2 W/APPROX. 100 ml WATER) | 7 7¢7 2 /T
BUBBLER (#3 DRY) 359 ¢ .« &
H.O ABSORBED BY SILICA GEL, ml
: ’ L& ¢ /0. /
TOTAL H,0 COLLECTED, ml /2 F
VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM, = & S5E€77¢
0.0474 x FOTAL H40

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

102



VALIITINZ, FISHER & TOMLINSON
ORSAT )ATA AND CALCULATION SHEET

CLIENT A 7~P4 FI/R Piit .=

SAMPLING POINT LOCATION A4~ S = s —Z//Sie /

DATE Vo /y 30 . J275 RUN NO._ (o-on
7 7 374C<

TIME OF SAMPLE COLLECTION

HOW COLLECTED 5.°43 340 /A

TIME OF ANALYSIS /. 3/ ,075
/7

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 #2 #3 #4
|
C02 -4 .6- OCO " .« -~
Co2 + 07 20.R 20.8 ! 20, , 2.0
Coz +07 +CO | 20, 8 20, 20.8 f -l &
i
| |
COMPONENT oy RATIO \WT./MOLE
% BY VOL.(DRY) #1 #2 #3 ' 4 AVG. | MOLE WT\ (DRY)
cop /o , & ,€6 i .87 | &7 w100 |22
02 ZQ/ 4 2_013 20,2 l 20/3 20,3 |32/100 |4, "fj‘v/a
Cco O .0 0.0 Q.0 i 0.0 Qo {28/100 | O
l
| ]
—
: ]
N, (100-above)| 76¢.2 ! 9.2 1 29.2 i 79.2 1792 | 287100 |22.74
AVG. MOLECULAR | 229

WT. DRY STACK GAS

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

CLIENT & PFA.  F /1 el R &

SAMPLING POINT LOCATION /YIT ER 1 /scHAmt s

DATE 7 /30 /75" RUN NO._ @ o HOW COLLECTED w2 [ Lo (D po = -

TIME OF SAMPLE COLLECTION TIME OF ANALYSIS 7/3 ///7 — T

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

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

Co, .0 . O 2.g

coz + Op 2/ 0 20 |08

cr s 00| 2o | 2o |20:8

COMPONENT RATIO \WT./MOLE

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

C02 O O o 44/100 | ©-O

09 210l 21,0]| 208 20523 93/100_|£.¢39 |

co 2.0 © 06 0.0 0.0 | 28/100 |0:0

N, (100-Above)| 79.01 79.2 | 79.2 75,067 28/100 | 22,135
AVG. MOLECULAR 28.84

VFT/AP4B

~Ua

WI. DRY STACK GAS




CLIENT £ Pz =i25 2, ncs DATE OF ANALYSIS 7-30-75"
EVALUATION LOCATION & /5, QL = I /0 S alE” RUN NO. 4
EVALUATION DATE 7—230— 75 CLEAN-UP SET NO. 5 D 5
I. EVAPORATION OF < (ml) OF Acgror/=
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 7257 2./ (mg) - TARE 20245 4 C (mg)
-BLANK (.05 7 mg/ml) (Do ml) = .<~  mg) = 7 ng.
I11. FILTER CATCH i (Media Type & #)
FINAL3 99,5/ (mg) - TARE ____ 395, 5 (mg) = .o/ 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 (( wg/ml) (_~ ml) =__  mg) = . mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = // 7/ mg.
BLANKS
FINAL ng.
ACETONE = mg/ ml = mg/ml TARE mg.
ETHER-CHLOROFORM = mg.(FINAL mg - TARE mg)
WATER. = mg/ ml = mg/ml. FINAL mg.
TARE mg.
VFT/APS A
IN
105 -
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VALENTINE, FISHER & TOMLINSON

LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET




f)o‘[

SHable Burring

VALENTINE FISHER & TOMLINSON

CLIENT J-/24) /= /R [P AL LT SEATTLE. WASHINGTON BARWMETRIC PRESSURE (Pg) 2. & /g

PORT LOCATION ¢ _/_L'&LD___Z_ALLJLZJ_I‘/ TRAVERSE SAMPLING DATA SHEET AMBIENT CONOITIONS _( /urer o=

0ATE Aeoee < 19275 IMPORTANT: FILL IN ALL BLANKS PORT PRESSURE (Pg)_ 2 "Hz0 = "N

OPERATOR/S _SELA A '4‘/137/ Vorurroee . 2 i ' Py = PB+Ps 2 2. G/ "Hg

RUN NO. _~ Do [yt é/ 78 2 /"2 ASSUMED MOISTURE e g
B16Gurz?

SAMPLE & METER BOX NUMBERS (3¢ K & %o, 3 C FRCTOR _ /23

e b 44 1 Qs s
METER BOX oM _Z+ &4 2 e Sl memaca iy REF. AP 0933‘///‘/)..-)>5 L0353 p33EH
———— = Bakp /7-5 @ /J 9
FILTER 0. £8-5 o TARE_ 4 27.¢ _ng — " STACK mneusxousﬂf Au AREAZ./ ) F2
CLEAN-UP N0.22-5_; BLANKS 5 Robe ) Sk 2 PROBE NOZZLE DIA.Z2 () IN; AN 2’/ 3 2
BOX & PROBE HEATER SETTING [ SCHEMATIC OF TRAVERSE POINT LAYOUT PROBE LENGTH__3 T, IN.
INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES READ WITHIN THE TIME INTERVAL we! o
CLOCK ELAP. | DRY GAS METER DRY G_As TEMP. BOX [IMPINGER| POINT | PITOT VM ORIFICE A K PUMP STACK | oeaclTY | ¢ - ¢
TIME TIME (°F TEMP. | TEMP. {"H20) VACUULM | TEMP. OR )
(24 nrs) | (MIN) (cuic FEET) | INLET | OUTLET | (°F) (°F) (*H20) DESIRED | ACTVAL | ("Hg 6A)| (°F) o | v
D) o 633 /78912F Vs J2eclso Vo1 05 39T 59\ T72 47641 .o,
(273 3 Cl34..23 |26 2 4 239 /D Fo 5 [noy/ L s3 .52 /75 /7O .
2l | o fedsu ) | 29 24 Y220 VK2 Vsl s g e e T e T
2y |2 |edg. 79 (B2 L 22 lego e gl S S ST s T o T T e
/2 2 gZ:*,_JJz; 38 22 (82452 {.7_&,42_1_ |27 Ydf o Lo/ Nwse Vs V\2s  V/70 | S~
LS8 | Y |G3L 2 L. SIofZp (23O |NALE N o7y |70 1.¢9 =20 /70 | | o/
AT LT W EE I R L £ Py e vt D2 i B v 77l BN
o |2 L2 9 TR CEER VAN raE e R al B N AR 2 e Y
g%}/ﬂ 24 |eF3. Lf 7‘}/9/ 2{{29 s~ 50 71 Te7 T 7 ez {2 | 225 e
(37 21 |62 z28 ; 8L 2990 |l F_T o 1 essoys Voo Voo o
2/ . —- - = . L~ S S -2/ 8
‘_/.ﬂz e |62 B0 | Fo_ |25 7 o TS VS V2N I = i
yi2/ | 35 |[e28.73.. 1:7/ 2. | 280 | tt_ 0 ql.022 \2i7 178 ,_zL.a S Pt R _
) ¢ ~ A4 1 2 . — = . -O/S
/JZ/ 3.’J - LN 6_2 Ql. 7%——*- /gf#)g »33/@? &iz - _Qg____ ﬂ_ .I ‘\j/ - b“j 5"? / /75_
(333 |34 éz‘;@ 23 |coe |85 |2¢0 124 \n = | o o N\ oF i ea 135 /v 0 |25
336 | F2_ /‘? /z(.___ B 1252 1482 Np <o |28/ g/ 2o e [T T Yy
339 9> 6.55.0 /e 37 (220 18 V5= | os— 720 7R I V7 e Y.
/,.:42/1'7 +3 a_‘x.é..éz...- vé L2 3 |28 /82 275"V Sa |2 o,2 6?2 leog 120 llos=" ° .0,
PRI = P -t i # ol e v il e Bl v el E i y
/.3 _5-.3 5.\; - é_i\? 4‘2 /!)&_ __.ﬂ... %6% _-3_5’2.._ é‘ - j ‘\g/ 2:“ -_);_ 23 | 75 ‘2 _l fé o - ‘O
1356 | 57 el 22 |09 20 285 Vso Nom | e g 2o | s | Reg T S e 1.2
1359 | o bé-,? 724 |27/ | 92 |zos-|¥e. ' H inunits and SR i M R
- N R 2ot o soxananidil Bl Lmaditaiod Fastalartl ismis >
T - 4 7 m——
TOTAL . | ¢ v ,_? TR N RO //// / = // ////4/ L O
7 "l 4 4 . - . ’7 " M 7 ["A ’ .
v [T s il IR e
Pm = Pg +tAH = ' 'H" "Hg O °R

VFT/AP1L



VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

cLitNt £ PA F IR EPLACE RUN No. 7
LOCATION JurS/DE EXTENS 10 &) - NO. -
OPERATOR _ S/ p S o/ DATE Auvi & 9 7%
SAMPLE BOX R K ]
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
NS 1 ml =
"2 nggfwfn (’#:11 W/(AP;;.LOX. llogcx)n )ml water) | /5. 8 F/b. & | 2

C =
IMPINGER (#2 W/APPROX. 100 ml WATER) | 425 -

#£35. 8

)3

BUBBLER (#3 DRY) 3215 . B34 & )

H,0 ABSORBED BY SILICA GEL, ml (253 | oo, 2
9.9
TOTAL H,0 COLLECTED, ml /4.3

VOL. OF H,O VAPOR @ 70°F, AND 1 ATM, =
0,0474 x FOTAL Hp0 0.6

MOISTURE IN STACK GAS, %

MOLE FRACTION OF DRY GAS

MOLECULAR WT, OF STACK GAS

%2 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

107



CLIENT A A~ f=,; === - .. = DATE OF ANALYSIS 22— @&— 7.
EVALUATION LOCATION A I += o & /p &= j= ,,5 5 &/ 4~ <= RUN NO. 7
EVALUATION DATE S ~2 — 2 CLEAN-UP SET NO. 772 — &
I. EVAPORATION OF 90 (ml) OF R L2572,/ =
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 742 & -~ 7. (mg) - TARE 2.3 =7, = (mg)
-BLANK (. €95 7 mg/ml) ( 90 ml) =0 5 mg) = L. 5 mg.
II. FILTER CATCHE N7SA /)i B/ (Media Type)
FINAL ¢43. 7 (mg) - TARE <42 7, < (mg) = /i3 ng.
Bhck vP 282.3 wmas - /79, 5 ~ . o o
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON ) - O g,
WATER IN IMPINGER AND BUBBLERS.
FINAL 775590 (mg) - TARE 7. :7 2= 7.2 (mg)
-BLANK ( /o 2 mg) = /0.5 mg.
IV. PARTICULATE FROM EVAPORATION OF 2 /0O (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 7790£.4 (mg) ~ TARE 727927 2 (mg)
~BLANK ((.co 236 mg/ml) ( 2/ ml initial
- 9.0 ml CONDENSED = 2o/ ml) =2, 7, mg) =_/O.5% ng.
V.  PARTICULATE FROM 2~ (ml) OF _4 £ 72+/=" RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 78784.%(mg) ~ TARE 7°9 5, 4./ (mg)
-BLANK (.ccs Z wg/ml) (__ & ml) = + 4 mg) = /9.8  mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 72.5 mg.
BLANKS
- _ FINALOZST® L. o ng.
ACETONE = __ - & wg/ /40 ml= ..>357 wmg/ml TARE 79- - — < ng,
ETHER-CHLOROFORM = /. & mg (FINAL72297, 7 mg - TARE 752 7- 9 mg)
WATER = . - mg/ /<% ml=_ >~ . mg/ml. FINAL746S72. < npg.
TARE 7,577 C mg.
VFT/AP9 A

VALENTINE, FISHER & TOMLINSON

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

72-5
CLIENT £ P A A/REPLAC E

SAMPLING POINT LOCATION _ Lk 7a A/S/QA, ON ST ACK

DATE 42442 2, /925 RUN NO. 7 HOW COLLECTED Z W= ot A7ED GRAR BAL
(]
TIME OF SAMPLE COLLECTION/22%_ /3% 1nue oF avavvsis dye 5 /925~

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

% BY VOL.(DRY) #1 #2 #3 4
[ 0.2 0.2 0.2
co2 + 07 20.6 | 20.6 | 2O0.7

CO2+0+C0 | 20.4 | 20.4 | 20.7

COMPONENT RATIO \WT./MOLE
% BY VOL.(DRY) #1 #2 #3 14 AVG. | MOLE WT\ (DRY)
€02 0.2 0.2 0,2 > | 44/100 | .08
02 20,4 | 20,4 | o8 20,424 52/100 | ¢.$°39
co 0.0 0.0 0.0 0:O | 28/100 | 9.0
Ny (100-Above)| 29.4 | 79.4| 79.3 79.20) 28/100 [27222
AVG. MOLECULAR ‘g@_&_{

WT. DRY STACK GAS

VFT/AP4B 109
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6 rads Bﬂj

SH9l e BU/‘n/‘ocj D el Avers ST k.

VALENTINE FISHER & TOMLINSON

v 3
Leol AKase : l’—/’—.—%#/"y'” @-)4"43'

Nt ETA  Fivirane o

SEATTLE, WASHINGTON BARIMETRIC PRESSURE (Pg) 2). 55 "Hg
PORT LOCATION irZ5/02¢— (£ XTravsro N TRAVERSE SAMPLING DATA SHEET AMBIENT CONDITIONS _ /¢ < #2
OATE ¥ Auds 1973 Wosor - IMPORTANT: FILL IN ALL BLANKS PORT PRESSURE (Ps) D "Hzo - “Hg
opcmon/s*)w/)ww/\/,/l/,u_c/vr/y_t S, @ /120 34 A Psy = PB + Ps :Z? ; < "Hg
RUN NO. _ &3 Doy Fr R st 0 t’m,f)/nc, ASSUMED MOISTURE %
SAMPLE & METER BOX NUMBERS B¢¢/ & .3 @ /472 -5 (@ Compre /, v C FACTOR _ZL. 2738~
TER BOK AN, [/ 842 6/6.C /5= REF.AP_..39
H?LTER NO. _2_‘1_‘.1_ @ TARE 2.4 6.5, @152 S I, STACK DIMENSIONSB 2 X4 AReR /.1 75 2
CLEAN-UP N0.Z3-3; BLANKS 5 SPPVAL Y PROBE NOZZLE omj_m ANt 2 2(. F2
BOX & PROBE HEATER SETTING ) SCHEMATIC OF TRAVERSE POINT LAYOUT PROBE LENGTH FT. <2 N .,
INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES READ WITHIN THE TIME INTERVAL _ (?_-"3
CLOCK ELAP. | DRY 6AS METER DRY (S.AS TEMP. BOX [IMPINGER| POINT | PITOT WH ORIF]CE f" PUMP STACK | OPACITY | |/ 2/
TIME TIME F) TEMP. | TEMP. ("H20 VACUUM | TEMP. OR -
(24 HRS) | (MIN) (CUBIC FEET) INLET | OUTLET | (°F) (°F) ("H,0) DESIRED | ACTUAL | ("Hg GA)| (°F) %002
. " —_— - R - . B [ L L 2§22 7 7 7 7\ L L ZY 7 2 27V £ 72 V72 77 72V 727 7
/500 O | B 025 | D> 92 123 | ¢éo Vo~ I r T | 5 T "y
/23 3 | 9. 44 | 93 DU FE Dl BT s B s s s | Zo= - .
Z AR : M : Y ] | IV I S SO L3 NN YA 3 N I I
/ 2_'_).4.’. .,._6 .. (LQ.?-Zi_ _lﬁ_. - 2._. _._ﬁ_... | )’ — E__ j o 9(_ __.l_s_ P s z‘i /‘J TN
’so) | 9 g @0l |tos | 2L |RE2 | 55T N oo TS TS RN B e
. - ’ P— ‘ t » . )) . [ 2_ u), l_) /j J 2 /
T2V B B VT WL YRR SV Y/ XS | v F W Y = V0 B Sl ey Y, 55 | 2o (s~ VLt —
222 | 48T | 2,90 |03 23 |225 |55 |1 3732 |2 55— ——
- -t = ‘ wll s P 2] oo’} a3 . N2l 270 et
;;1;_-1_L_ __(..3__-- 4‘—‘! J.’-J. . /Q_’_ ,__1_, — ...22}_ .‘1:(2____ ) _,_3 . \)st" t) dL 2./ /9;’) Y
"y23 2/ 1 §23.32 (w2 |23 (22|22 (55050 7. 7 12.=179, p
I - f- <52 s 12 4 __/_L_ v/ __ |4 s 279 . </
Vot /15| 24 L /5. 28 WS s |37/99 | 260 é.._i:_:_ - — 71 o/ 0l |l 2.0 Ao o/
/538 [ 27 |l 8 |73 | [ |20 |S58” e T 2l ,oe | 837 1L93 1555 | 235 | 1.9,
Ve-la J AN ) 223,28 a7 | /0o RS |50} 5050 . / 2.9 |a s~ /7385 Yy
(oAt | 34 | LBo.L2 |wa. |72/ |26 |50 T oo | Ta3 0 A P V2N e Y
1 597/55 ,é_tzv,. FLGF foluswzfreata8a. | 00— T [ o |32 12 2o 1551 oy 5=
5 < ; ) 245 | s 1 — |52 1% 155 1552 — |
a8 32 8143 |3 | /2F = B- 2| sorz5 |24 .23 |22 |2/0 ors”
mos | A2 |b8522 |ray . | fes |22 s g1 00T T D9 E *iaje 2/ |2ra | s
/L}‘)f 45 él_d“ ’8 /gl. /(Zf- _:‘!ga V:.?‘g-_ i - 3 ) 3 2 LZ_ ) /‘ .2’.:-) 22.2‘—*—_‘——— “()/‘f\
bo)ro| +B8 L9394 |bfeas wéfruz| 2y |60 . =2 SR PN s T R S K il na IO
/3 | 57 2. 23 V23 | /07 |22 |\ SS5T Wyl o0 | T s Ntez =0 (Zrss L -
(616 2 {;; 7/ | 229 | eg (220 1SS T U o | Tog (293 |22 | Zee | uise
(09 577 /26 0 12287 133 N gl o, | g2 82 R o |7s0 | Tleure-
1622 | 0o |69 034 727 | 709 273 |las5 =922 102 | _ |50 |
o - B N Yo WA ARV A v d Vi ] S B
s .- . . .. 4 3 1, N - P o
/IOTAL,///T."L) /5 4y ) 12898 | 24/22 (/// //f e K///4 A 00 {/‘/ (N
west [N rr s i N NN ot o i ) g
Pm=Pg +8H = 2 ) ([ / "Hg & 5/ °R

VFT/APIE



VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

cLient E P A FREPcped

RUN NO.Q '?815

LOCATION O 07< /1 pE EXTENM 1ot NO.

OPERATOR __ Sy parsor! DATE F Aods 75

samPLE Box R )&

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET
HoO CONDENSED, ml (1 ml = 1 gm)
BUBBLER (#1 W/APPROX. 100 ml WATER) | F22.7 F27. / 3.6
IMPINGER (#2 W/APPROX. 100 ml WATER) | <o/ [ 4458 .8

#3 DRY)
BUBBLER (  327.9 337 7 o. 2

H20 ABSORBED BY SILICA GEL, ml é /8. é; é /O. 8 - =
TOTAL HZO COLLECTED, ml

/2, «
VOL. OF H,O VAPOR @ 70°F, AND 1 ATM. =
0.0474 x TOTAL Hp0 0.5 9
MOISTURE IN STACK GAS, % ) 8

MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

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

MOLE FRACTION OF DRY GAS = 100-Z 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
111



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT _= PA F~/RE PLACE. DATE OF ANALYSIS KR-F~—"75"
EVALUATION LOCATION A VERA~F" /R 2L AL E RUN NO. b
EVALUATION DATE B— 3 =75 CLEAN-UP SET NO. 7. 2— §—
I. EVAPORATION OF 20 (ml) OF Acs7orn=
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 77 2¢6b.7(mg) - TARE D 7 2 & 0.9 (mg)
~BLANK (. 003 7 mg/ml) (90 ml) =<.5 mg ) =_5. R
II. FILTER CATCH /MSA /)06 R A (Media Type)
FINAL $32. 9% (mg) - TARE <F22. £ (mg) = O, -
BAck P 79239 (m9) — /80 2 £ g - /3.7

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

FINAL 709 /2./(mg) - TARE __ 7 ¢ 900.7 (mg)

-BLANK ( - mg) = 2. &
IV. PARTICULATE FROM EVAPORATION OF =229 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 29 20/.2 (mg) - TARE /9/ 9 0.2 (mg)
-BLANK ((.0923 sz mg/ml) (_ 242 ml initial
- /2.7 ml CONDENSED = 237z @) =Q. 7 mg) = /0. 3

V. PARTICULATE FROM 2 (ml) OF ACE70//Z RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL7 96 65.9 (mg) - TARE DS &£ 8 (mg)
~BLANK ((. 005 7 wg/ml) (7O ml) =0, <2 mg) - 20, 7
VI. TOTAL PARTICULATE = I + II + III + IV + V =  70.5
BLANKS
FINAL 7852.. 4
ACETONE = C. 2 mg/ /<o) ml = .05 7 mg/ml TARE 992535 8
ETHER~-CHLOROFORM = /.2 mg (FINAL/22¢6C. 7 mg - TARE ;92 7E5.9
WATER = . £ mg/ /FC€ ml = .00 > mg/ml. FINAL 75697 3. <

TARE 7 ,=7". 7

VFT/AP9 A



CLIINT £ PA FIREPLACE

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

/3-5

SAMPLING POINT LOCATION EXTE NS/on, O/ STACL
DATE AU & 4, /975~ RUN YO. 38

HOW COLLECTEDZANTERATED ERAQ BA &

TIME OF SAMPLE COLLECTION /€22 _ 74, 29 TIME OF ANALYSIS Aués S, /1928

CUMULATIVE ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

% BY VOL.(DRY) #1 {2 #3 ith

09 0. 4 9.5 o, <

Coz2 + 07 20, 8 20.8 20.8

Co2 + Qp + CO ZO.jL 2a'3 20. 2

COMPONENT RATIO \WT./MOLE

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

coy 0.4 | 0.5 lo. ¢ 0, 433] 44/100 | 79

02 20, 4 20, R 20, ¢ 0, 2¢7| 32/100 |5.87

o 0.0 5.0 0.0 0,0 | 28/100

Ny (100-Above)| 79 2 79.:2 29.2 7.2 1 28/100 {22,174
AVG. MOLECULAR 29.88

VFI/AP4B

WT. DRY STACK GAS
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CONDrTION S

L/

r 7T H

Du;’C.P‘.,/" S ~ V.4

VALENTINE FI5F ER & TOMLINSON

.
"BAROMETRIC PRESSURE (Pg).L7. "/

(4

4 - O

CLIENT =24 F IR sl ¢~ SEATTLE, V/ASHINGTON "Hg
PORT LOCATION Zu/ 15/ FXTL L. TRAVERSE SAMFLING OATA SHEET LEAK RATE -2 cri @ 25" WG
DATE(&L_/{AMBIENT CONDITJONSDwer g s - IMPORTANT:  FILL IN ALL BLANKS PORT PRESSURE (P<)_ "H O “Hg
; s 2
OPERATOR/S S0 /“"-“//’f Y AEN N W~ o Pgy = P8 + Ps 2 2. L "Hg
RUN NO. 2 5% ‘ 5. Kinclia Chbv,» ) @ ) SV ASSUMED MOISTURE .. 2% MAX Vi 1,0
SAMPLE & METER 80X NuMBERs Bci s 3 /3 q /6. DJ.M Fi~ @ 250 C FACTOR £ 99 _
METER BOX AH_ /‘ BLE 256, @ /o’ REF. A P2 373
FILTER NO.-Y s TR 28320 g L2/6. @ /ZZ‘;’ STACK DINENSIONSS 2/ /% AREA_/-/ 7¢i g2
CLEAN-UP NO. 251_? BLANKS s 4547/6.. g‘ " ) »./(f; O end 40 PROBE NOZZLE DIAS 7 B 1IN, ayz@0/ 36 72
sl N P S8 YLk - N
BOX & PROBE HEATER SETTING. 222 & S5O 7 SCHEMATIC ‘OF TRFVERSE POTNT LAfoUT PROBE LENGTH -3 nurgFR_/__ SI0E &
INSTANTANEQUS. READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES:READ WITHIN THE TIME INTERVAL ]
cLocK ELAP. | DRY GAS METER DRY GAS. TEMP. BOX  [IMPINGER| POINT PITOT VH ORIFICE A H PUMP STACK OPACITY | A</ o/
TIME TIME (°F) TEMP, | TEMP. {"H920) YACUUM TEMP. OR Ca
(24 HRS) | (MIN) (CuBIC FEET) INET | OUTLET | (°F) (°F) ("H,0) DESIRED | ACTUAL | (“Hg 6A)] (°F) 102 | Pro -3
Y g2 [ o HC95¢20 | 62 | ag [22137 |75 S ES7 ST 55 s Y
25 > @283 ez | e LASTL 22 )TN e 72 |72 |25 | 259 s
Qo b W22 K3 Ya<g_ | e | 222 [ 22 T3 T ez ey 155 Yyl "y
22/ - "1“ é‘i‘ci"‘zj‘_ .‘h’gT‘_ ’D"l3 ,290-__ JL,/ A — | . 'l— %4 ’ . & :3 R %4 -')__— S0 e S
oot | 2 1293 208 fu [7okofeo s | 32 (o SR I R N Fr| -
(2.21) (27 |Zosi2& (22 | &/ (230 1 32 ST e |35 L o35 | e oo™
y 2., 7. (3 222 L F ‘ _73 Cz. 237 3£ 3 __3' 2 X2 N 2.2 G w2/
/_"/v >'—~ R ~/ _71'_) 3 4? 27 ‘L-_?__ oA 5: 34- _ ,3—_: (l . 9/‘4' 1. 9/ . \79 :')’ L _2/() oy
RV 2-p | 225 /0% 13/79 mf[c-é 2¢5 VAN et ST BT R W U SV Ay
/) '»'}- 27 /Jq,_ /i?‘- o A2 _,_LL -2:‘2.5:_ ..))__‘:1_'-- F - 2 w2029 | L k2 -« ’2 7’ )“‘— —.}—:)_) Y
122 7 30 222 25 2+ ¢ 3 24 (3F g LT 57 P R A o Py,
Lr3o | 33 | JZ}--?-” o S ﬁ — |haT ;};-w C sl weas | 220 |70 |2 o | /s, Yy
v zvi 3¢ 222, 2/ 93 /325 | 225 |79 — D)y~ .2y .23 4D — p
X ; N - 225 |=/ D fl_v ] wYEN Ny,
I, 23 LL.L_Z_.?.- A 73 1.2 22 b ol ovre L4227 7. = P o
o3 | F2 e A2 |37 | 74 (299 \Fo 400 q |3 2.9 |79, ,
DAL N Tol N2/ XL i’f——- S A Ve e ] Y. 7 | T |20 e .y
/—MJ‘ 4/t ‘f.g VIZ N - 22 . Z2 “J‘-ﬁ i VR o« DI 23 1,23 A2 L7 J
1 3 27/ 2/4°- ¥/ QY 7v"f 2220 ,‘7. B VI 23 .27 /2 /(< .7
¢ 2o\ 2 2577 9/ . 7 7 L49~ ‘/i‘ A =31 o5 By Dy, 7 o /‘4“)___ ...:j 4
// \)‘) :27 /I/A /% Z - _;.il) "(élj— ~ - - L - ({ -J-/'_)A— -’4'&). Il (/2 /JS, 1& \J-/ ’
2 3 GO | Z7z8 20 V29 |\ 2L 2287 |G “ e el AR
T B —- T T R aaten L"/"""_""_ : Ay anvall ¥ e ey el By ol et e -
7 > . S / ; 0 -
TOTAL 7 S oo | /722 ///// /,/// oV /// //// gl LS
gl N _ 6 ﬁ 4 " * - /‘;‘ 7
AVERAGE ////////// 75 ‘F=5457R ///.P{//,. //// 7/// A AL R VY
Pm = Pg +AH = ) L?" 76/ “Hg C )0 °R
>\' /—‘/; oot /{ g A 1y ’ Lo2), 00 IS )/«,pf'/,; 7 VET/AP15




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

CLIENT __EPR  F, 2 Dchass RUN NO. 7
LOCATION _ 0075/ De & XT7=Al77 o/ N07 4 - 5
OPERATOR _ S /g5 p 4/ DATE & Lups2 5

SAMPLE BOX P ¢ K

CONTAINER WEIGHTS (gnm)

_ FINAL INITIAL | NET
HyO0 CONDENSED, ml (1 ml = 1 gm) -
BUBBLER (#1 W/APPROX. 100 ml WATER) 4291 42¢.9 2.5
IMPINGER (#2 W/APPROX. 100 ml WATER) 4495, 8 | G472, S| o =
BUBBLER (#3 DRY)
g2 | 3244 | /. /
Ho0 ABSORBED BY SILICA GEL, ml /s
Gv7o.6| L% < =2
TOTAL H,0 COLLECTED, ml /75
VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM. =
0.0474 x %OTAL Hy0 ~53.z72
MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS
e e 4
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. WI. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/&®3C



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ A [P =D m = DATE OF ANALYSIS C-7-75—
EVALUATION LOCATION A VE,2 L/ /" = SE2, f0 T RUN NO. —
EVALUATION DATE S-6-75& CLEAN-UP SET NO. - e
I. EVAPORATION OF /7O O (ml) OF A~A_ = _-/=
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL72 72 - .2 (mg) - TARE 22 77C. 2 (mg)
-BLANK (> 905 7 mg/ml) (_/9¢ _ml) = - & mg) = 2.9 mg.
II. FILTER CATCH AN <S4y //CH L2~ (Media Type)
FINAL 22, ©C (mg) - TARE _ 2 5=, (mg) = /3 mg.
BACK P - /93.57 (m3g> — /737 £ ma) = A ma
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON - -
WATER IN IMPINGER AND BUBBLERS.
FINAL 79557, 5 (mg) -~ TARE 72 575 7. = (mg)
-BLANK ( /e & mg) = &.2 ng.
IV. PARTICULATE FROM EVAPORATION OF =5/ (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL77 045.3(mg) - TARE 770 S ¢c. 4 (mg)
-BLANK ((.00zg$ mg/ml) ( =25/ ml initial
-_//. 2 ml CONDENSED = 239.2 ml) = .7 mg) =_/7.2 mg.
V.  PARTICULATE FROM /o s~ (ml) OF ALL J¢//4 RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINALD& // 9.7 (mg) - TARE 72< 5.5 (mg)
-BLANK ((.cos 7 mwg/ml) (/2 =" ml) = QA4  mg) e 22,3 mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 57 <94 nug.
BLANKS -
- FINAL ) 8 $R 4 .%5ng.
ACETONE = (.8 mg/ /40 ml=0.005 ) mg/ml TARE & -=2< 5 ng.
ETHER-CHLOROFORM = /. B mg.(FINAL9280.9) ng - TARE 77 275.7 pg)
WATER = . 4 mg/_ /40 wml = 00285 wg/ml. FINAL 7 % %73 ¢ pg.
TARE _ /4472, Omg.

VFT/AP9 A



VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

/¢ -5~
CLIENT £ P A. FIREPLACE
SAMPLING POINT LOCATION QUTS/DE~ EXTaENSIoN
DATE Aeees. &,/ 925~ RUN NO.__ 9 HOW COLLECTED/A 7E6 LATED G/dA3 B4

o
TIME OF SAMPLE COLLECTION 93 2- //_g TIME OF ANALYSIS dud, 2 /925

CUMULATIVE |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSTS
% BY VOL.(DRY) # #2 #3 1 44
| |
oy o.5— r .6 | Q.6 ;
€0z + 02 0.9 | 20.8 ' 20.8 . |
C02+02+C0 |2/ 9 (270 2/.0 |
. i
f
i ;
I B
|
. - -
COMPONENT ; ! é RATIO \WT./MOLE
% BY VOL.(DRY) # #2 | #3 L 4 AVG. | MOLE WT\ (DRY)
1
(olop} 0. + 6,¢ 6,6 0,587 44/100 |.29
I | . .
02 20,4 | 20,2 | 26,2 120,247 32/100 |¢, 98¢
; ' l ! |
co N 2 1 2 167 28/100 |.047
;
.l J
i f
i i '
; ' f
| !
‘ I ,
No (100-Above) 76 , O 79.0 79,0 i l 7;:0 28/100 |22,/
AVG. MOLECULAR 128.90

VET/&PLR
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o

ST AP ET [BeR

CLIENT £ 22 [~ (KL Pt A £

IVIAC

PORT LOCATION /=X

7LV ‘J/U/l/

DATEC A4g. 75  AMBIENT CONDITIONS. 2274 C{r oy

OPERATOR/S 24 AN s o,

LK ENT7HE

RUN NO.

/0

SAMPLE & METER BOX MUMBERSC (1E&_ 3
METER BOX aH_/- T FH2

5~ S~
FILTER NO. l’"_f_fvTARE_Z&L__m

CLEAN-UP NO.
BOX & PROBE HEATER SETTING .J<?

25-3; BLANKS .

.50

LA lCE -

IR
VALENTINE FISFHER & TOMLINSON

SEATTLE, VVIASHINGTON

TRAVERSE SAMFLING DATA SHEET
IMPORTANT : f_]LL IN ALL BLANKS

PA RN

G b remaws 47 ¢’ /22
Wb 2, “§ 7o & /2 45
7l v @ 377
7. o~ e /37

4/‘.1 /"?,na/n,?j ("u Fos

SCHEMATIC OF TRAVERSE POINT LAYOUT

TO-O

'BAROMETRIC PRESSURE (Pg) =X 7= 7 2 g
LEAK RATE 2 O L crm e 25 “HG
PORT PRESSURE (Pg)_<2__ "H,0 = "Hg
Py =PB+Ps_22. 72 "Hg
ASSUMED MOISTURE =2.+2 % MAX VH “§.0
C FACTOR £ 25~ -

REF. A P=? 37- -917 9

STACK DIMENSIONS3 i1/ 'AREA AN

PROBE NOZZLE DIA.22"J IN; Ay_.2 . 3¢
PROBE LENGTHw7 ~__NUMBFR /<& SIDE . 72.

Fe

INSTAHTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES'READ WITHIN THE TIME INTERVAL 1
CLOCK ELAP. | DRY GAS METER DRY GAS, TEMP. BOX {IMPINGER) POINT | PITOT VH ORIFICE AN PUMP STACK | OPACITY
TIME TIME (°F) TEMP. | TeMP. (*H0) VACUUM | Temp, OR
(28 HRS) | (MIN) (CUBIC FEET) INET | OUTLET | (°F) (*F) {“H20) DESIRED | ACTUAL | (Mg GA)| (°F) €02
rLAFR | D 2/:_‘? DFf | 7 22 L/ 55— ,_._‘i*__‘L/L "5 L : Zjé:‘;—.:* “3’.;._ Z/’7 e 4:2/ S
1L 27/ 3 2/2. 23 | 2& 70 R/ 20 T Ty it |oes |2z L
TN S b~ T AR WX 22 |22 |32  §3 | 3 |5, |2 .
2 po PPN SN P . a(,______ LL D
2o 7 |9 /_,g(_,_z_é._ ~,8_1J.- 7N B35 VI S S ey R N VW PV PN PP
@L?L;JA:( ;f 77zo/. 2 ;’J’ ??‘57‘ 7.%_31L j?.é(_;l__?;z.sg_ D —~J | Lur7s” L 99 | .92 L0 25
.32 7 _— o i Ap =2 | s vy . - /s 235~
30 ) IR7. & 3 | B 22 [NS3S8TNFES T Z3 «le) A‘Zfﬁ 4‘5; ) y A /"2'
) - —y -3 . y - ._26 P . —— D____. _‘_.2.1_2_2__. d - had — | = Z 4
e Z2 2.3/ | 2L | Zf (Te? \Fem T N7 19 Ty 2 | v
/S22 23/. 0.3 2‘_‘2; z';ZL_Zz,ZZ_a 250 5_1_-¢ e — 7| ooy -5s s | 45 2s57 |
(322122 Nlddaog (FL N LE (6D |29 AT T Ty L3 | oo |25
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT (S /A F RFPcAcl

RUN NO,

LOCATION & XTEA/SoAS

OPERATOR e pafSo

/0
0f 0= O

DATE & 4o/t 25—

SAMPLE BOX MR &

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

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

BUBBLER (#3 DRY)

Ho0 ABSORBED BY SILICA GEL, ml
TOTAL HZO COLLECTED, ml

VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM, =
0.0474 x FOTAL k0

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

CONTAINER WEIGHTS (gm)

FINAL INITIAL NET
443. +4+.0| 4,0
‘4447,8 ?—45‘; / 2.:-7._“
R49.8| 348.9 -9
62581 62729 26

/S 2
4.22048
I

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

VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE 1IN STACK GAS

100

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

VFT/AP3C



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ PRPA F/PREZipl = DATE OF ANALYSIS 2 - 7— 75—
EVALUATION LOCATION A/ =wl o [ pED o0 RUN NO. /o
EVALUATION DATE S-4— 7.5 CLEAN-UP SET NO. 7.5 — S
I. EVAPORATION OF /0 7 (ml) OF _ ACET7TSr/=
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 7984, « (mg) - TARE 798 32 S (mg)
-BLANK (( -.005 7mg/ml) ( /o7 ml) =. & mg ) = 76 ng.
II. FILTER CATCH < g //dp /A~ M (Media Type)
FINAL 382.% (mg) - TARE 23, 7. / (ng) = /5.5 mg.
Irléﬂ%iicmouiomﬁig 4R R ~CHLOROFOR EXTRACTION ‘OF =_2727 M3
WATER IN IMPINGER AND BUBBLERS.
FINAL 77532.3 (mg) - TARE 775 239 (mg)
-BLANK ( /-8 mg) = /2.4 ng.
IV. PARTICULATE FROM EVAPORATION OF 250 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 784C6.9 (mg) -~ TARE 795 2. 3.8 (mg)
-BLANK ((.©02 &5 mg/ml) ( 26 ml initial
- b6 ml CONDENSED = _252.%ml) = ./ mg) = 2 2.4  ug.
V. PARTICULATE FROM /29 (ml) OF ACE 72,/ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 778 974 (mg) - TARE 2 725 &.9 (mg)
-BLANK ((.¢cS 7 mg/ml) (/2T ml) = ., 7 mg) = ! mg..
VI. TOTAL PARTICULATE = I + II + III + IV + V = // 3.2 nmg.
BLANKS
FINAL 78~ 3¢. 4 mg.
ACETONE = (0,8 ng/ /4O wl = _C.c087 ug/ml TARE S £<37.83 mg.
ETHER-CHLOROFORM = / £ mg (FINAL 79 2856) mg - TARE 74 278.9 nmg)
WATER = . & mg/ /40 ml = 00285 mg/ml. FINAL 74 273.7 nmg.
TARE /69 73,2 ng.

VFT/AP9 A
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CLIENT £, P A. F/REPLACE

VALENTINE, FISHER & TOMLINSON

ORSAT DATA AND CALCULATION SHEET

SAMPLING POINT LOCATION QU7'S/DE EXTEMNSION

/75-

DATE A«6 &, /9725~ RN NO._ /O

o
TIME OF SAMPLE COLLECTION/-Z4J" /¥ =

4

HOW COLLECTEDZWIESRATED &/MB B AG

TIME OF ANALYSIS A &6. 7

CUMULATIVE |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 ; #2 i #3 #4
i .
CO9 O4&< . 2,3 | O £ | |
[ ! : i
l
CO2 + 02 . & | 208 20, B |
C2+0,+C0 | 5/ (300 | 220
. | :
| |
COMPONENT ’ RATIO \WT./MOLE
% BY VOL.(DRY) #1 #2 [ #3 | #4 AVG. | MOLE WT\ (DRY)
] - . -
CO7 oO.4 | o 3 o. % - 0. 4 | 44/100 |, /76
I | i
02 20,4 . zo5 | 20, <2 | 20,4 | 321100 |4 528
i 1 H
co PO, 2 .2 | 0.2 | O.2 [28/100 | S5
] M :
A f [ £.93 1395 - 357
' !
: ! l :
! i
' |
N, (100-Above)| 7 9.0 79 79.0 | 79.0 ! 28/100 [22./2
AVG. MOLECULAR 28.3¢

VFT/APLR
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20t COOAN T T émys r 309 [~
VALENTINE FiSt ER & TOMLINSON
CLIENT EAA  FirEprace” SEATTLE, V/ASHINGTON "BAROMETRIC PRESSURE (Pg) 2 2+ {7 *Hg
PORT LOCATXON/ﬁ'XTz:A/S/WI/ TRAVERSE SAMFLING DATA SHEET LEAK RATE 2.0 97 M @2 5" i
pATES STAMBIENT couomons_____ IMPORTANT: FILL IN ALL BLANKS PORT PRESSURE (Pg)_22 ___"H,0 = "Hg
OPERATOR/ IANS O, 4/b CJemasning (O SO S PSN = Pg + Ps 2 9)- 70 “Hg
RUN NO. ‘25:&?'— L/ 16~ @ 123 ASSUMED MOISTURE=Z=? % MAX VH____"H.0
SAMPLE & METER BOX NUMBERS I (. &_ <3 <74 " (“ /oy 19 C FACTOR =/
METER BOX aH £ TEZ. . 7 REF.AP_« 3 3
6/6, @ /523

FILTER NO. £~ @ TARE_BZ_____"KJ _ ' STACK DIMENSIONSIZ x/92, AREA /70 f2
CLEAN-UP NO. i BLANKS A G I I A PROBE NOZZLE DIA. .LAIN AN £2
BOX & PROBE HEATER SETTING.3ZO_ & 5 4 SCHEMATIC OF TRAVERSE POINT LAYOUT PROBE LENGTH =3 __ NuBFR__ 7/ _ SIDE 2.

INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES:READ WITHIN THE TIME INTERVAL 1

CLOCK ELAP. | ORY GAS METER DRY GAS TEMP. Box [IMPINGER| POINT | PITOT WH ORIFICE AH PUMP | STACK | OPACITY Y

TIME TIME {*F) TEMP, | TEMP, (“H20) VACUUM | TEMP. oR e/ aH

(24 HRS) | (MIN) (CUBIC FEET) INLET | OUTLET | (°F) (°F) {“H20) DESIRED | ACTUAL | ("Hg GA)| (°F) 10, |@ P ¢-3
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1522 | _21 76/ 35 | Zo# | 36 R4 136 13" o2 (/2 | LtO | 25 | J25— LOI D
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLLENT Q DPa F o8 Pepa~ RUN No. _//
LOCATION & xTeArScos] NO.7 £-K
OPERATOR  Secv Az So o/ DATE }' &-¢-77

SAMPLE BOX %9440 e

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET

H,O CONDENSED, mi (1 ml = 1 gm) B
BUBBLER (#1 W/APPROX. 100 ml WATER) Po m
IMPINGER (#2 W/APPROX. 100 ml WATER) 4za,2 433.8 !
— ' 3 ,

BUBBLER (#3 DRY)
B42.¢ | 9% | )2

6Ss.4 Ldeé .8 q.¢

Ho0 ABSORBED BY SILICA GEL, ml

/L2

TOTAL H20 COLLECTED, ml

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

MOISTURE IN STACK GAS, %

————————— e —

MOLE FRACTION QF 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. WI. OF GAS X MULE FRACTION +
18 X (1-MOLE FRACTION)

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

CLIENT £ PA [~ /05 2L A CE DATE OF ANALYSIS S~ 7 -7¢c—
EVALUATION LOCATION AV E LA L L (=, 025 =i AZSE RUN NO. //
EVALUATION DATE -6t~ 75 CLEAN-UP SET NO. L~ 5
I. EVAPORATION OF /o b (ml) OF Ac L ror—

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

FINAL 2 7/90(mg) - TARE __ 72 & 7/ 2.,/ (mg)

-BLANK ((©. 005 7mg/ml) (( /Ol ml) = O. Q mg ) = 5. 32 mg.
II. FILTER CATCH MS . /oL RY ¢ (Media Type & #)
FINAL 325. 2 (mg) - TARE _370. 5~ (mg) =+ 2 mg.
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.
FINAL (mg) - TARE (mg)
~BLANK ( mg) = T mg.
IV. PARTICULATE FROM EVAPORATION OF (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL (mg) - TARE (mg)
~BLANK (( mg/ml) ( ml initial
- ml CONDENSED = ml) = mg) = __ ng.
V.  PARTICULATE FROM (ml) COF RINSE OF IMPIMNGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL (mg) - TARE (mg)
-BLANK (( mg/ml) ( ml) = mg) = _ mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = N,/ ng.
BLANKS -
ACETONE = - 8 mg/ /40 m1= 100 ) mg/ml 'ﬁRY?L ;?ﬁ—%c-%ﬁi
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg.
\ TARE mg.

VFT/AP9 A



VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

J6-35
CLIENT £ RA. F/IREPLACE
SAMPLING POINT LOCATION QU7 S/D& LXTLNSION
DATEAUSE. &,/998 RUN NO. L4/ HOW COLLECTED LN/ 7EY2@A7ED SRALB &

TIME OF SAMPLE COLLECTION /a2 7= /j’-—" TIME OF ANALYSIS _Alé, 7

CUMULATIVE jANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 y #2 i #3 #4
i
COsp c.e | 0.5 | o !
— g i —
Coz + 02 2.6 ' 20.L | 20.6
. ; !
: i |
Coz + 02 + CO zoa 9 ' Zao 8 ! ;oo 7 |
| ]
!
| ,i
| | |
+ Re ! p
COMPONENT ' ; RATIO \WT./MOLE
% BY VOL.(DRY) #1 #2 #3 I #4 AVG. | MOLE WT\ (DRY)
CO2 O b L 0. S Oy & O. 571 44/100 | |, 22
! i .' .
02 200 _20./ | 20./ | 20. /| 32/100 (6. 932
co L 0.2 0.2 | ©./ | | 0.2 {28/100 | .05
5 J J
i T T
i | |
| | |
i !
N, (100-above)| 78.2 | 78.2 | T78.3 | | 78. 2 | 28/100 [2/.8%2
AVG. MOLECULAR 2540

VET/&PLR
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A

CLIENT 272V /e JZACE

VALENTINE FISHER & TOMLINSON

SEATTLE, VIASHINGTON "BAROMETRIC PRESSURE (Pg) 3.2 2/5 *Hg
PORT LOCATION ERTEALS 10 4L TRAVERSE SAMFLING DATA SHEET LEAK RATELC/  CFM @25~ “HG
DATE &2/7 5 AMBIENT CONDITION IMPORTANT:  FILL IN ALL BLANKS PORT PRESSURE (Pg) "Hp0 = "Hg
OPERATOR/S ﬁ_é_w_b_@a‘/ STACT y* Comd Poy=Pa+Ps i oW 2 “Hg
RUN NO. Add 27 @ sy ASSUMED KOISTURE__{22 % MAX Vii____*H.0
SAMPLE & METER 80X tumpers BWG (R /7 @ oo ¢ FACTOR /. &/
/892 '
METER BOX AH. ﬁ‘ﬁ) - 27 & sps20 REF. AP 03¢ _
FILTER NO.23 -S> " TARE_D56. 7 _mg ST B LELT € Lo 50 STACK DIMENSIONS? 72 <77 AREA_/ 4. F§2
CLEAN-UP NO. £3_; BLANKS PROBE NOZZLE DIA.¥Z IN; Ay . F2
BOX & PROBE MEATER SETTING 2373 0% SCHEMATIC OF TRAVERSE PQINT LAYOUT PROBE LENGTH 2 ' NuiBFR __[  ST0E 2
INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES.READ WITHIN THE TIME INTERVAL
cLocKk ELAP. | DRY GAS METER DRY GAS. TEMP. BOX [IMPINGERY POINT | PITOT VH ORIFICE A H PUMP STACK | QPACITY
TIME TIME (°F) TEMP. | TEMP. ("H20) VACUUM | TEmP, R
(24 HRS) | (MIN) (CUBIC FEET) INLET | OUTLET | (°F) (°F) (“H20) DESIRED | ACTUAL | ("Hg GA)| (°F) %C02
G 7= c ZE2 93 S ? 2. SY 1 25¢ - 7;4“;—‘! e /—{;:L“ e {5 e e S
3 Wil e MR <L] ‘> </ 254 o > - <2 .
: p ; : ; - - 4 . O12 C. & o0 8 2.0 Pl
€ _ | 7848 L | _¢o | 240 | po I /9 _Z)—._*]L" <. 7 7 o j/ZC Nl
Y286, 3 Qo | _Co |27 do T 63 |o.<c |oz¢c RS T
iy 755 A A% N {/1, o /co a2 1L ds T A L0/ s |os | 2o | s2s
P | /5 7H8. ¢ Y < |2 | Qe | gl 5 S - =
A "~ C, e —_ .L’[[ 0'3) K » s IIL\ L0
76 79¢. O G | &2 | 25 o 3 e los | o8 D o
B - VR L 728 35 Bo | €7 | 2cs| do | =3 | T To0 (ol | 2 | 277
cxad 27 17928 2V ERIAVAES IET I TSN GV YR P I ROV WS
20 |27 79442 3 ¢7 (270 | 45 | —4 VYR RS R )
B0 1 795.29 £49 (B | Ré7 |45 . 73 ~ 5 — 5 L2,
= L L2 2 $ ; > . 0.0173 { PO A N R W A (4
31 |rzef7 |BO |\ Zo |27 |\ A5 V9T h o7 |og | 3a e
S, 2 ¢ NI s Yo /e8 |2 /72 taz0 52 D/ 5.0 NS P _2 2 /é\'?
s | 49 4¢3 %C /3 2’7'5~ o Y > &er) o5 @y 2.3 8% 1
R FC0. S § 12 7> 275 <3< 3 — . ; s
- B y ; -~ - e O D7 o. 7 ;: 2
30 _gsT | _gaz.o A )| V) 275 | A4S z; 2 c/é‘t z fiii,'L' c‘.é;’ j - //?«1'
56| Ag él"?_" & 2 7778 272 5O = z. e 3 o > o 5 7iP%
/o2y S | Ees O vc 2 L 27e | $2 V01553 o7 [ et |l 1 o0
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

vt E PR FiecPe aes RUN NO, [/ &~
LOCATION S wTEA S0 NO.7 7 - 5
OPERATOR __ A2« & A LD DATE A& -~5-73
SAMPLE BOX__ 3¢ U E
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
HoO CONDENSED, ml (1 ml = 1 gm) B
BUBBLER (#1 W/APPROX. 100 mi WATER) | F3 /A < 4.29.4 2,0
IMPINGER (#2 W/APPROX. 100 ml WATER) | L&~/ o 47,4 3. =
BUBBLER (#3 DRY) , ,
J 3é-9 83¢.3 0. &
H,0 ABSORBED BY SILICA GEL, ml .
€32.2 | (24.9 513
TOTAL' H,0 COLLECTED, ml
// . 3
VOL. OF H,O VAPOR @ 70°F. AND 1 ATM. =
0.0474 x TOTAL Hp0 _
- $3562
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/A®3C
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VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT E LA [~ /25 2L L =~ 5= DATE OF ANALYSIS &_ 2_ 73—
EVALUATION LOCATION _ AL/ERP Ll s S~ 12T 8¢ pl T RUN NO. / 2_
EVALUATION DATE &S —8&— 75 CLEAN-UP SET NO. 72 /7—S—
I. EVAPORATION OF 25 (wl) OF Lo o7/
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 2 90 £3,6(mg) - TARE 270 38. & (mg)
-BLANK (Lo & Dmg/ml) (_7 € mwl) = .C mg) = _ .2  ug.
I1. FILTER CATCH A)S A //06 /2 & (Media Type)
FINAL <o 4 7 (mg) - TARE 2E 5.7 (mg) = * 5 mg.
BACK- UP /82. F g ) /793 (+n9) s 3. mg
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.
FINAL7794 7/ (mg) - TARE _7 794 45— (mg)
-BLANK ( /, 8 mg) = c. 8 mg.
IV. PARTICULATE FROM EVAPORATION OF =2/ 6 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 27257 (mg) - TARE _2 22 3 9.6 (mg)
~BLANK ((.c0284 mg/ml) ( 2/5 ml initial
- /)3 ml CONDENSED = £03.7 ml) = .6 mg) = /@5 ng.
V. PARTICULATE FROM/3 ¢ (ml) OF/4 CE7vV AL  RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINALD 70 Sc.2 (mg) - TARE _7 7207 .3.3 (mg)
-BLANK ( .00Z 7mg/ml) ( /2 © ml) = =7 mg) - a= mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 7R.2 ng.
o") *
BLANKS Ao /
- FINAL 78526 .6 ng.
ACETONE = 9 g/ /40 ml = 0.00S7 mg/ml TARE JB<2:y.8 mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg .
TARE mg .
VFT/APY A
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VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

cin:  EN ST ccs s 72-3

SAMPLING POINT LOCATION & A my £ (DoTi £7-

DATE 5/ = /25 RN N0,/ Z-C24¢ HOW COLLECTED [N 7B 7R sr 59 G

/.
TIME OF SAMPLE COLLECTION TIME OF ANALYSIS é;4§/ 75
CUMULATIVE . JANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 2 #3 #4
COz 043 Ot? 0/ 7
CO2 + 02 ZO,? Z0.0’ Zoig

c2+a+co | 20.7| 0.8 | 20. 7

COMPONENT RATIO \WT./MOLE
2 BY VOL.(DRY) 1 f#2 #3 {4 AVG. | MOLE WT\ (DRY
O3 O. 3 o. 2 O. 2. O. 2. | 44/100 |.088
09 20.7 20. ¢ 20. & 20.6 | 32/100 |4, 592
co O o o./ o l28/100 | O
N (100-Above)| 9./ 79.2 | 72.1 79. /| 28/100 [22./4)
AVG. MOLECULAR (2883

WT. DRY STACK GAS

VFI/AP4B



CLIENT

)

Lol R ACE

g -7
PORT LOCATION 2 g ncort Zcor K&Setreni &

VALENTINE FiSt ER & TOMLINSON
SEATTLE, VVASHINGTON

"BAROMETRIC PRESSURE (Pg) 222z 2 /2 S T*Hg

TRAVERSE SAMFLING DATA SHEET LEAK RATE __<2 CFM @ 25 G
DATE £3/4=z 25 AMBIENT conmnons_c_'c__n/_bf £s IMPORTANT: FILL IN ALL BLANKS PORT PRESSURE (Pg)-LI_"Ho0 - 067 ng
RUN NO. /3 ) . ASSUMED MOISTURE__[.S§ % MAX VH “H.0
Add 2/ /7. Pl
SAMPLE B METEX BOX NUMBERS ALk & 3 “ C FACTOR _ /. /
LN - -~
METER BOX AW _/- b“’”sT ’; Y207 REF.AP__- 5@ . 32
- o | 4
FILTER NO. 3_‘1_:>_%5AR£_§_:&4_{__W £ 12 # 12:2¢ STACK DIMENSIONSZ 2« *'7. AREA_* / / ) f2
e - AIS .
CLEAN-UP NO. 782 BuANKS = 4_— 7GR erT PROBE NOZILE DIA. Y2 INi AN__ =i §2
BOX & PROBE HEATER SETTING 2 "¢ &_ 3¢7. SCHEMATIC OF TRAVERSE POINT LAYOUT PROBE LENGTH___S  NupFR_/4_ stoe_d
INSTANTANEQOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUESREAD WITHIN THE TIME INTERVAL
CLOCX ELAP. DRY GAS METVER DRY G.AS TEMP. BOX  |IMPINGER] POINT PITOT VH ORIFICE AN PUMP STACK | OPACITY
TIME TIME (°F) TEMP. | TEMP. {"H20) VACUUM TEMP. CR
(24 HRS) | (MIN) (CuBIC FEET) INLET | OUTLET | (°F) (*F) (*H20) DESIRED | ACTUAL | (“Hg Ga)] (°F) 102
X P S — - . VA 4.4 VA S A S 4 VAR A S A A [ A S A 77
el o £ 07 8¢ E’S’ Ho | deo | so |57 Y, @, ¢ | Qe V2. /6(
o) 3 Bl | 88 | Go | 230 | 0 T o D5l 56 | 2.0 7.5
_/L.__j__' b S:‘.S_Z:Z_'_ié___, o co ﬁég_ __S.Q__ 3 c\b’é 0.5’2— 2.0 /é()
s 4 Cj — e?/g. 7 2 C / - o._w _‘.LS___K)_. ._ZQ__ 41 ' L—,L_Q_ .- o. f,z_ h 0_(.'2' 7 /_—— /.«)-‘)"
Ca. ] - P ) > — —— - —~. =
LT (2 | BS (2 75 /a2 | Eodpe| 23 Sy Y BOP.Y, el |Ose )\ 2.0 |z
Ll |42 | 86 27 (’.5 TR RO T - AN NP-YZ S W2 S W T M 5=
L L | F02.73 g6 | gr )| [95) SO | T T 2 .52 | _o.52] 3.« /77
7 2/ e & 2 o SO ! 7 o £ o el 27 Jec
i '//?[ 39 2 82/, / 7 /00/79 85'7R(3 Los5” pYa) . C ! , 0L4 1 ) O f"‘ T_ ,::ﬁ / 70
L 27 §22.75 lo1 £4 235 | 48 N o 1T o 0.7 0.7 \ X2 | /7¢
/ , ! 3o giql [0OL &5 21—1 5-0_ L ‘ﬁ'/b’ (/-‘84 0'f:‘1 ;)O ’3) _[76
o 33 | Bes.77 foz 8" | 2570 $e "l AR AR WA 7T
S 2 ¢ =27 9% leSy ec_ 2é| 25 © 9C B/ s | J.R| o & 3.0 | /o
) 29 ff-'-"/.o /es 1 e} 70 ;:o, 2 PYE o 95| o7y 2. < | /60 -
S 2 | €30.¢6 0é | 88 | L20 EXd 9 o3 | oo/ | 2.4 | Zo
}_/ ’ o/ ‘/ AS 8'),'21 l ./C’,é ‘.gig __Z_b;_ ’)-d)_ ’? ) 47/5’ C"?S— e, ,’S‘ ,3' o /50
co gy A€ | d¥3 72 LoBAe /BT 235 | 2\ | o | og | 0.8 | _so | Zéo
s // ff‘$‘$ ;’Q /0".]‘ f‘q ) 42:_0 ‘l_’_ 2 L0/ o.5¢ | 0.5 2,/ /{0
e SE | Ese. 7 |08 | &7 1250 ST 106 |ae |20 | sea
j ")7 3. 1 /0% _,_AQ,__.X:LL 52 4 _()‘/'4 O_f, O R 3‘0 W74
anwa Le | 89751 | Lo Yo | 23557 52 : : .
- o o T ARl GV YA vy al Lo anyanyd IV any aslb okl e am < v
AR ~ . L/ 4 / , %
’ ¢ - , / /" A o
LTQTAL// 60 /?C‘)‘ 129 bgo< [211G é/[%, . ////////L//J/L/.Bu Ha0 ;// ARy
wewat 1N A e sseml /) NS SA S s e = 08w T ey
PmePg +AH = 30.L(, "Hg ‘0 °R
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CC AL
CLIENT 2 /07 A iz oy RUN NO. /5

LOCATION %A/! Sty Py AT P e Sl E A N0.7 8 = 5

= ;
OPERATOR _ &, iz 270 x/-/"////.fe/v DATE _~/ & 723
.
SAMPLE BOX 2 <o ¢
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET

HoO CONDENSED, ml (1 ml = 1 gm)

BUBBLER (#1 W/APPROX. 100 ml WATER) 1357 433 49 /.7

, ] 7.
IMPINGER (#2 W/APPROX. 100 ml WATER) 447 .8 445 < 2.+
L #3 DRY)

BUBBLER ( 25 >0 327 .3
H,0 ABSORBED BY SILICA GEL, ml
2 ’ >

&7y Geo. o S. /
TOTAL H,0 COLLECTED, ml 9 s5—
VOL. OF H,0 VAPOR @ 70°F. AND 1 ATM. =
0.0474 x %OTAL‘ Hj0 0. 450
MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS
ﬁ-d

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. WI. OF GAS X MOLE FRACTION +
18 X (1-MOLE FRACTION)

VFT/4P3C



VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT £ .30 . o= potime, A0 DATE OF ANALYSIS 2- 2- oy
EVALUATION LOCATION <& /= f ~ -5 =/ F =Ry p = =~ RUN NO. / 2
EVALUATION DATE _ € — g — 7 5~ CLEAN-UP SET NO. TE— =
1. EVAPORATION OF /7 (ml) OF _AcCETZ /15"
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL o/ <67 (mg) - TARE £ 2/3 &.9 (mg)
-BLANK (.05~ 7 mg/ml) (/77 ml) = -/ mg) = 7./ ng.
II. FILTER CATCH /MSA /oo B L/ # (Media Type & #
FINNL3? 2. 2 (mg) - TARE 32, 9 (mg) = /5. 32 ng.
Back o 78532 (1ma) 3 3./ ry .
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON - c L 3
WATER IN IMPINGER AND BUBBLERS.
FINAL76S73,« (mg) - TARE 26S 7 /.9 (mg)
~BLANK ( o & mg) =_<. o mg .
IV. PARTICULATE FROM EVAPORATION OF <&/ 5 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 77245.2 (mg) - TARE 7 7R 2 95 (mg)
~BLANK ((.o02g2 mg/ml) ( 2 /5 ml initial
- 9.5 ml CONDENSED = 2ps &5 ml) = . b mg) = /5 ng.
V. PARTICULATE FROM /2 (O (ml) OF _Ac&704/E  RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 23922 (mg) - TARE 27 38 .4 (mg)
-BLANK (+©©% 7mg/ml) (_ /20 ml) = .7 mg) = 5.z ng.
V1. TOTAL PARTICULATE = I + II + III + IV + V = <, mg.
4
BLANKS o A
‘ FINAL ng.
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

FrAA leser el S

SAMPLING POINT LOCATION _ ( ;4".,;/?7//:‘7;-‘ Do 7¢ e

e — >
DATE _ 2/ & /75 RUN NO._/ F=(Z4t HOW COLLECTED /7Ziiww s o <5473

TIME OF SAMPLE COLLECTION

TIME OF ANALYSIS v/ o

CUMULATIVE  |ANALYSIS | ANALYSIS ! ANALYSIS | ANALYSIS

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

coy o. 3 a3 0.3

Co2 + 09 20.9 | Zo.9 | 2o. 4

co2+@+co | 0.9 | 20.9 120.9

COMPONENT RATIO \WT./MOLE

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

CO2 C. 3 oo 3 o. 3 O. 3| 44/100 |./32Z

07 20.L | 20.6 20. 4 20,4 | 32/100 |6.592

co o -~ o o 128/100 =

Ny (100-Above)| 29 . / 79./ 9./ /9.7] 28/100 |22, /48,
AVG. MOLECULAR 23.87

VFI/AP4B
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WT. DRY STACK GAS




€T

CLIENT £ AP A

K7 &0 P pIn 6=

S TrrT

P

VALENTINE FISHER & TOMLINSON

SEATTLE, WASHINGTON "BAROMETRIC PRESSURE (Pg) ! "Hg
PORT LOCATION _ b ipesrc-c ot Retos domvge o752 FAZENTRAVERSE SAMFLING DATA SHEET LEAK RATE _Z/ __ _CFM @ i~ “HG
DATE 8777 /7 AMBIENT CONDITIONS. 2. “a1sl 70 IMPORTANT: FILL IN ALL BLANKS. PORT PRESSURE (Pg)_ < "H,0 = ¢ g
: i ‘l ¥ - . "
OPERATOR/S /‘/ i \L ot M g /"’V?("/\/ S 7#7" Vi 7!‘7 L Cuvw s / PSN bt PB + PS :' Ng
RUN NO. /- Add R e W 3C ASSUMED MOISTURE_/_ % MAX VH___H,0
SAMPLE & METER BOX NUMBERS_3 8 R¢a ¢ a _ C FACTOR _/L./
METER BOX aH.__/ o~ #2 L, < //-'\‘Z REF. AP (Y
(', - = . ., .
FILTER NO, «.é_'b___o TARE__’(_Q_._/__MQ 5A2*j;‘f‘ qﬁ & “,;,22‘ < STACK DIMENSIONST '+ "7’/ AREA F2
CLEAN-UP NO.ZZ=>; BLANKS —=_. & Fomissy som o s PROBE NOZILE DIA._ 22 IN; Ay F
BOX & PROBE HEATER SETTING _2 3¢ & SCHEMATIC OF TREVERSE POINT LAYOUT PROBE LENGTH NUMDER __/__ SIDE 2
INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES:READ WITHIN THE TIME INTERVAL ‘ }
CLoCK ELAP. | ORY GAS METER DRY GAS TEMP. BOX [IMPINGER| POINT PITOT VH ORIFICE A H PUMP STACK | opacITY
TIME TIME {°F) TEMP, | TEMP, ("0} VACUUM |  TEMP. OR
(24 HRS) | (MIN) (CUBIC FEET) INET | OUTLET | (°F) (°F) ("H0) DESIRED | ACTUAL | ("Hg GA)| (°F) %C02
2 ) Sed ey o5 50 7o | ey | ep € L Z L L Z 77N\ L 2N LN L L7 A 2 27
// l = % ‘féLﬁ/ 52 7/ g/( e P INE - jj L a3 " L) L - ,/ ) }.‘.{9’\’)
. e — ces s 22 26 o Ly
e | Bl TS 2L | CL )20 L L. 3 (w(v,f—'. ' S 25 | Lo l/('/c‘
-— [..| £22. 7 23 1. EL S s - e ol |34 1.2 (5
I F935 & 2 pple e |25yl o oL A T
2 W R = s R 52 e CS 240 | L2 | '<‘//;' (’f: ] (’L‘ B 175
/& t’qc.qs € ¢ 7o 270 | 5¢. = YE VIS T SR
2 / é“‘/ Z f" I/[ .QL(\ <G B :_)L- o /I')’ ._ C, ) ' <) - { ) :_I / L
TRy ?«; t ([ (A'Zz Y72 :)f..’a- T R C / o 2-, ST ‘.---] (S “) ) Q D, -
27 L / 57 72 25,0 Sy 2 ‘ii\, < = < ) " ) -“’4 p
NS \" J / & 7/ 7 2& 0 Cer 1 </ 4 g AE} D0 LS L-
a J a3 ©o3 < IS‘ 7(,7 e <% Z oy e T 7 ;.r 2(_ p
‘ o L ("(’ \:- s 1. ll 2 (1" ) 7 7 T ")\- < 'f‘ —— ‘r‘ -\‘ 7 T N T2 Yoy
2 Hye o ‘23 (':1.'“ 2 /¢ ¢ C ) “-{"” (- 2 ‘('11 ALr < /f ¢ -
A2 | Selom u Eo |2de | wE Y| o3 7 7o |2 JE
L SHER SER/ACE e &y 273 s 7 ¥ l o/ <o S g >y, /&
WA VAN d fee 3 D e R IR ST ey $\< e 2. ¢ "7"
e LS 3> Yo T : . z - - . / >
L5/ ;'L ,.7 e << S C -“_ - s ¢ v (v') = .. R
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VALENTINE, FISHER & TOMLINSON

STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT & 24 e

LOCATION & vir oz o o Yoo

OPERATOR /é L P T \f L T2

SAMPLE BOX /& an i  Fmrs

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)

Ho0 ABSORBED BY SILICA GEL, ml
TOTAL HZO COLLECTED, ml

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

MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS

MOLECULAR WTI. OF STACK GAS

RUN NO.

CLEAN-UP NO. /% —3

z!

79-5

DATE S -/ 74
CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET
<4570.9 444,/ 4.2
4491 0 44 7 Vs / lll 9
295 | 98,0 | 1.5

6793 | ¢42.8 | =5

/4.7
2.69578

% 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. 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

VFT/AP9 A -

136

CLIENT A ~4 Ff /-2y Aoz DATE OF ANALYSIS P —/Z2-—=<
EVALUATION LOCATION £ [/ Ef fl=fT /= @ == 4~ = RUN NO. /<~
EVALUATION DATE S—-/2—75 CLEAN-UP SET NO. /< — S
I.  EVAPORATION OF /8 (ml) OF ACE 7<c//&
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL272/03.7 (mg) - TARE _P 229 <. 2 (mg)
-BLANK (. cos 7 mg/ml) ( // & ml) =7 mg) = 57 mg.
I1. FILTER CATCH r <A 1105 R # (Media Type & #)
FINAL 329. 5~ (mg) - TARE 3o5.9 (mg) = 23. % mg .
Back -2 /9.3 m9> = / 83.9 ~9 - /2.
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON ma
WATER IN IMPINGER AND BUBBLERS.
FINAL 7792233 (mg) - TARE 7792 0L 0 (mg)
-BLANK ( /s 3 mg) =_/3, 5 mg.
IV. PARTICULATE FROM EVAPORATION OF =25 3 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 28803.<% (mg) - TARE 27&872&32C (mg)
-BLANK ((Lov2gs mg/ml) (2 5 3 ml initial
- /.7 =l CONDENSED = 2353 ml) = .7 mg) = _'9-7 ng.
V. PARTICULATE FROM /, 7 (ml) OF Q¢ 79/  RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL7 77840 (mg) ~ TARE /7 75,,7 (mg)
-BLANK (L0905 7 mg/ml) (__// 7 ml) = <7 mg) = 2/. 4 mg .
VI. TOTAL PARTICULATE = I + II + III + IV + V = 99,5  ng.
. I
BLANKS . &, A's /
FIGAL mg.
ACETONE = mg/ ml = mg/ml TARE mg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg .
TARE mg .



CLIENT

VALENTIN:Z, FISEER & TOMLIMSON
ORSAT DATA AND CALCULATION SHEET

S-S - . —
oy /"ﬂ L pm AT T T A LE

——

/

oo T

plnD

SAMPLING POINT LOCATION 2o, =vep/ U0 =

£

DATE _8//2.7/7 =~ RN NO.__/<f

HOW COLLECTED %, =+« .-

TIME OF SAMPLE COLLECTION TIME OF ANALYSIS 278 7 ~ 2 fu/irsy
CUMULATIVE . |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 #2 #3 4
co, D ¢ 6,3 | O.F

b
Co2 + 02 Zo.3 |20,3 20,9

_) !r ’

cog+Qy+cCo |28 3 £, 3 ;ZI.O

|

{

i
COMPONENT RATIO \WT./MOLE
% BY VOL.(DRY) #1 #2 #3 #4 AVG. | MOLE WT\ (DRY)
) O. .2 O. 4 O, 4 | 46/100 | . /7,
02 20.4 | 2o.s— 20.5 20,57 32/100 |6:5¢
co % o 2./ O__[28/100 | &
No (100-above)| 79. 2 | 79.2 79.9 /9.1 |28/100 |22./4%

VFT/AP4B
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AVG. MOLECULAR

WT. DRY STACK GAS



SE€T

VALENTINE FISHER & TOMLINSON

CLIENT £ /2" /= f ok 5 SEATTLE, V/ASHINGTON "SARCMETRIC PRESSURE (Pg) L *Hg
PORT LOCATION £/nv-y (/ea < d AT, TRAVERSE SAMFLING DATA SHEET LEAK RATE .27/ CFM @ 25 “HG
DATE £/2 7> AMBIENT CONDITIONS Ccimn™ 757 4, , IMPORTANT: FILL IN ALL BLANKS PORT PRESSURE (P5)_©__ *Hp0 = “Hg
OPERATOR/S _A¢ e -1« & 7 Qs Ay QTMcCT /5 PSN = Pg + Pg =2 ‘7’- Rl o "Hg
RUN NO. 2= Y, NP s ASSUMED MOISTURE_. ' g MAX vi —"H0
SAMPLE & METER BOX NUMBERSD/u< & 7 ya € KrlesT C FACTOR /. ([
17 add < ;
METER BOX al___ L L?;/ e REF. AP_.C3/ N I
FILTER NO. 35 "S5 @ TARE . (_mg SINSH QR g STACK DIMENSIONSO —n/H AREA”7 7 O p2
CLEAN-UP NO. : BLANKS ) PROBE NOZZLE DIA..Y2_IN; Ay Qv / 3¢ g2
BOX & PROBE HEATER SETTING 2507y 3¢ % SCHEMATIC OF TRAVERSE POINT LAYOQUT PROBE LENGTH_27 _NUMBFR/AY _ SIDE__/ _
INSTANTAKEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES:READ WITHIN THE TIME INTERVAL
CLOCK ELAP. | DRY GAS METER DRY Gg\s TEMP. BOX  {IMPINGER| POINT PITOT VH ORIFICE AH PUMP STACK | OPACITY
TIME TIME {°F TEMP. | TEMP. (“H20) VACUUM TEMP . R
(24 HRS) | (MIN) (CUBIC FEET) INLET | OUTLET | (°F) (°F) (“H20) DESIRED | ACTUAL | (“Hg GA)| (°F) %C02
- ; N zrEd . e N ey /:__LL L L L L LT 7 T */—[;"’*-‘ L L L 712 ; J'/_f
Zzo/ o (\ACTIT | Go 1 By o7y |y T2 T TR 25 | s
N 2| B2t —i2 | &G ) 2201 45 &g .O/2 €€, GG |2 L 2770
oz | e | Leass | 99 | €4 | 235 45 T Y. st | x4 | S el 290 |
AT G| EC Ty |95 | 8Y | Rl | s )T - TR e —
| =SS TG - = 2/ LS g |2 | o
D4 (2 &7 75 e AT ey 7as] 0w s » -4 ~ -
= - N TN - : .D_/ e .‘_ ‘ (_ i - < A 25
S, ) /" €72 .4 < g &% 2,0 o | = e S - . —
. V- 5 ; g o - ) yor% -7 4 2. <& De-¢o
s 7 S 83 & /oo | 8¢ 27 | o : I —l 5 =
N T - 3 .04 .72 29 1 2. /5
L 2/ A ! oy, 4 8¢ ] 270 2\ T4 et gl . 2.% /7> >
s Loy 24 ¥ LC TS L0 4 5 bﬁ fEf'..‘-“,’ 226 | _5¢ C ¢ Y 7 2 P T
N 27| Figssd 3 85 | s |50 s N ) IR =
e seo ./ /o< &y 288 | So 2% LA L L T 2
! —~ > = — Z< S s s L.O1€ N4 &7 2.8 | 9%
o 3 £V .S 7o ! _2827 |49 4 07 G2 P 7 er N e
R S S I ol < ) (il Pe/9e | 285 | 5T > 3 ~45 P -
Ty - b} —< >k == 5/ ANA I” el |_ 2 ¢ /%
: l o0 | _Eev. g | Zof v Siv1 =Ry - ) 0/S | &/ 3. | svs N
) ERIR T2 Lo | g e | 2y S22 3 WY @ 5/ Z. 2 /éf'ﬂ
AR Ly EEE N i /ey 9 ‘) 295 95 ;L ‘ of [*p £y P g 7 75
7 > L L . 221 . - X . | ! ot ] 7 Y
LG ’J - L f £5 ’(',_.‘ R/ [ 4 L1> A A1 S5 £ &/ 2,4 /s
v ')/ .,’!(l/ b //(J e . \-Zk/, 31_ p . .y Jl ‘9, R ’i['t‘
4’_ - > j ‘(",' N N - _ -
A | 12 14 —ﬁv—<. BEEY bl T S - B S
) 571 &> Y /t2 _ 95 X6 E 94 o /S 5, ] 1o TES
(o | aue.e¢ £ {14 997 : sl = =
) T - =t s~V ~r——r s | o , §
v 24 , “ a N e - -
| TOTAL /" | iz AN IRl R ////{/J:/_ //// /////* R R A BT
TV 4 . ° R ’ | [ 4 ‘ 4
AVERAGE ////,//////1, Fense °R // //, /// /// <15 M0 = ¢, "HY / R R
Pm=Pg +AH = 29 7/ “Hg {56 °R
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT A oy &

RUN No. /5

LOCATION L E TS /é’,' e CE NO. 8 0 - 5
OPERATOR % Cop2 7 D J;;»Zg, AT DATE £ 2/ 75

SAMPLE BOX {GZ < €

CONTAINER WEIGHTS (gm)

FINAL INITIAL | NET
H,0 CONDENSED, ml (1 ml = 1 gm)
BUBBLER (#1 W/APPROX. 100 ml WATER) <27, ) 432, 7 | 4.2
IMPINGER (#2 W/APPROX. 100 ml WATER) | ==/, S | </S0.0¢ | /.84
BUBBLER (#3 DRY) . .
TRE, 9 330,3 ./
H.O ABSORBED BY SILICA GEL, ml -
2 é;'éﬁ/ﬂfy (32, 2 8 >

TOTAL H20 COLLECTED, ml

VoL, OF H%O VAPOR @ 70°F. AND 1 ATM. =
0.0474 x TOTAL H,0 .
x 2 797

MOISTURE IN STACK GAS, 7%

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-%Z 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 &£ Pn FAyprPE2e pe i DATE OF ANALYSIS & _, 20— — c—
EVALUATION LOCATION /4 /& 2w fom  prjwis 2o oo o7 RUN NO. / 5—
EVALUATION DATE __ & -/ 2~ 75 CLEAN-UP SET NO. < o — §—

I.  EVAPORATION OF // & (ml) OF _A s~ prys

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE

FILTER.
FINAL722g8 2.2 (mng) - TARE 5 -2 9 &. 2 (mg)
-BLANK (( .©25 7 mg/ml) ( // & ml) =, 7 ng ) = S, ST mg.
II. FILTER CATCH /s .= //0% = - ¢ (Media Type & #)
FINAL 324.6 (mg) - TARE z2<s5. / (mg) = _ 29.5  mg.
Bacgkur  198.2 mg) 5256 g = /5 "
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON —_=
WATER IN IMPINGER AND BUBBLERS.
FINAL 7902 2.9 (mg) - TARE 720 /2,5 (mg)
-BLANK ( /o & mg) = /8.3% mg.
IV. PARTICULATE FROM EVAPORATION OF 2 S2© (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 75827 (mg) -~ TARE 74672 < .7 (mg)
-BLANK ((.0c0285 mg/ml) ( 2 S ml initial
- _4£.3F ml CONDENSED = 235" Soul) = ¢, 7 mg) =_/9. 2 ng.

V. PARTICULATE FROM /s~ (ml) OF ACE7L//5 RINSE OF IMPIMNGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:

FINAL 282,22 (mg) - TARE 27 27 <2,/ (mg)
~BLANK ((» c9§7 mg/ml) (__//5 ml) = ©, & ng) = /4.5 ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 2.7 ng.
2 / '
BLANKS £ o A /.
FINAL mg.
ACETONE = ng/ ml = mg/ml TARE mg.
ETHER~CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = mg/ ml = mg/ml. FINAL mg.
TARE ng.
VFT/AP9 A



VALENTIN:, FISFER & T MLINSON
ORSAT DATA AND CALCULAT "ON SHEET

-

CLIENT -:frj/} /‘4 R, —_ _ D= ;;f-';'%g .

SAMPLING POINT LOCATION & % oot s pr = v oy oo, e

DATE _8/72/7 5 ruw wo._ /& HOW COLLECTED /=iy ™Eg Sy =

TIME OF SAMPLE COLLECTION TIME OF ANALYSIS 3773757 -2 U yip

CUMULATIVE  |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS

% BY VOL.(DRY) | #1 B2 #3 #4

) 6.2 // 2.2 | 2 |54

€02 + 07 ;29,/3 <29 PR ST IS

Co2 + Qz + CO 2%3 SR VA T e

. 4// /v

COMPONENT RATIO \WT./MOLE

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

Co2 O oL < C. & O | 44/100 /7%

02 20.6 20. ¢ 20.5" |20.6 | 32/100 [6,592

co o o — < 128/100

Ny (100-Above) 79./ 79 79,/ |79/ ] 28/100 |22 /4¢]
AVG. MOLECULAR 125,72

VFI/AP4B

WT. DRY STACK GAS
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cLIENT _£ .12 A

STACT -2

-~ 27ARCE

VALENTINE FISHER & TOMLINSON

SEATTLE, WASHINGTON

7O

“BAROMETRIC PRESSURE (Pg) 2/ “Hg
PORT LOCATION LfAcvE yeol/’c st LS. TRAVERSE SAMFLING DATA SHEET LEAK RATE_Q2  crme__.2% “HG
DATE & £ 3 7 AMBIENT CONDITIONS. Cegag 70~ IMPORTANT: F LL IN ALL BLANKS PORT PRESSURE (Pg)__2' _ “H0 ~ “Hg
OPERATOR/S VL G L ARD ¥ STAATon Siacr ) ppgs Py =PB+Ps L ) "Hg
, & OC e
RUN NO. __ /& A o (_E’,# ASSUMED MOISTURE____ /% MAX Vi “H,0
SAMPLE & METER 80X NuMaERsevsy .5 ﬂALd y ;"/ﬁo‘; e ¢ FACTOR L./
METER BOX aH___ /- €42 ‘ REF.AP 08 o2
FILTER NO. 35775 @ TARE mg RO C26- 5 e STACK DIMENSIONS /"' AREA _* 1. _F2
CLEAN-UP NO. BL2>; BLANKS 5 a1 el ize PROBE NOZZLE DIA.Z 2 IN; AN_' 4, f2
LBl «3y, ’
BOX & PROBE HEATER SETTING =29 §_ 3<% SCHEMATIC OF TREVERSE POINT LAYOUT pROBE LENSTH_3  nuoer/t  stoe 2
INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES'READ WITHIN THE TIME INTERVAL
CLOCK ELAP. | DRY GAS METER ORY GAS TEMP. BOX [IMPINGER] POINT | PITOT VH ORIFICE AN pLMP STACK | SPACITY
TIME TIME (°F) TEMP. | TEMP. ("Hp0) yACUUM | TEMP. O0R
(24 HRS) | {MIN) (cusIc FEET) | INLET | OUTLET | (°F) " | (°F) (*H20) DESIRED | ACTUAL | (*Hg 6A)}| (°F) 1007
— & = s 3 o e VAR . WA A 4 VS AR DOSPESV QP S A, P N A,
07 | 2ag 32 | 69 G2 | 192\ €L A | Tocg  [Tqn | g2\ 12 |\ 774
S 189 0.3 Ce el 2es | 3 : o T B %6
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12 14 ! .2/ 7o/ 1 |2 €3/ 4 Al age | SY . Aol RPN 38 N /S| /s | T
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f - - - e T, ¢ Y4k S A A WA 17¥
<7 s g3 20 | s ) oA 2| o 61| Gy 2. ) /7B -
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VALENTINE, F1SHER & TOMLI1...
STACK MOISTURE CONTENT DATA AND CALCULATIONS
iy -
CLIENT =. ~ A. RUN NO. /5
LOCATION Hes =ve N ecs E£g¢ NO. O 1 B 5

— - o~

OPERATOR A£'¢ Ao /S’/_’/C\Aﬁ'o'\/ DATE —=- I -
/7

SAMPLE BOX_ ¢ ¢ =

CONTAINER WEIGHTS (ym)

FINAL INITIAL | NET
H,O CONDENSED, ml (1 ml = 1 gm) _ e
Vs e .
BUBBLER (#1 W/APPROX. 100 wl WATER) F30.8 G 3.9 . &
IMPINGER (#2 W/APPROX. 100 ml WATER) s P oz
BUBBLER (#3 DRY) - : -
ggéze ?3') 7 0’9
H,0 ABSORBED BY SILICA GEL, ml — -
> 7L.9 < S, 8
TOTAL H,0 COLLECTED, ml
/ 3. 7
VOL. OF u%o VAPOR @ 70°F. AND 1 ATM, =
0.0474 x TOTAL Hp0
2 A
-2 7 /7

MOISTURE IN STACK GAS, %

e —————— - — .

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 GAS
100

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

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

CLIENT £ LA [S/2TD 8 = DATE OF ANALYSIS =~ /&< 7>
EVALUATION LOCATION 4~ & . === o= . . .= RUN NO. /%
EVALUATION DATE &~/ 32— 2 ¢ CLEAN-UP SET NO. = /- =
I. EVAPORATION OF /S 2 (ml) OF AL<s —z//E"
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL) 27p 2.3 (mg) - TARE 77 695 (mg)
-BLANK (. 005 7 mg/ml) (// 2 ml) = « & mg) = 5.2 ng.
I1. FILTER CATCH /M SA //J5H R A § (Media Type & #)
~z / _ L 2 =+
FINAL <& & (mg) - TARE 2s ) g (mg) = °- mg.
Bk 12 20/-7 M2 - /7 0. 5 ma = _‘,_:_"‘/-""ma
I1I. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON : -
WATER IN IMPINGER AND BUBBLERS.
FINAL 792729 (mg) - TARE 29£ - <. & (mg)
~-BLANK ¢ /. B mg) = _ R, T mg
IV. PARTICULATE FROM EVAPORATION OF 29c¢ (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 79,032 (mg) - TARED9C .7 (mg)
~BLANK ((.002924 mg/ml) ( 29/ ml initial
- /3.7 ml CONDENSED = 274, 3 ml) = - & mg) = /2. / ng.
V.  PARTICULATE FROM /2> (ml) OF _Ac i 79+ RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 77/6/,2 (mg) - TARE 7 7,49 5 (mg)
~BLANK ((_.c95 7 mg/ml) (__ /2% ml) = . 7 mg) = /O.{( nag.
VI. TOTAL PARTICULATE = I + II + III + IV + V = L. <~ ng.
—_r> /
BLANKS— % ot AL /L
o FINAL Qg .
ACETONE = mg/ ml = mg/ml TARE Tg.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE ng)
WATER = ng/ ml = mg/ml. FINAL mg .
TARE ng.
VFT/AP9 A
K FRor™ Fi—=p Lik<ED 4

Rk oy Trmig CAUsT Ti-E LEAxEGE



CLIENT

VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

2P A PE PrACE

SAMPLING POINT LOCATION <:%ﬁ72%%ff/ ({;/?2?&?&AJ

paTE &4 g e

RUN NO.

HOW COLLECTED <eaa RAG

TIME OF SAMPLE COLLECTION /¢.&/—~7’F% TIME OF ANALYSIS & /g//?u’

CUMULATIVE |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSIS
% BY VOL.(DRY) #1 | #2 | #3 ; ft4
| S
o, 6 | 4.6 es5 | |
i T 2C.9, E
Oz + 0y 208 L 2lo0  dad ;
i ) !
! 1 . 1
CO2+0,+C0 | 0.8 | 37,0 ! 20.5 i
f ;
! .
i !
— T ! : "
COMPONENT ; ! : ; RATIO \WT./MOLE
% BY VOL.(DRY) #1 #2 L #3 P4 . AVG. | MOLE WT\ (DRY)
j 1 ] M | |
' l
o) e & S [ S67 ) 44/100 1,299
| ‘ i :
02 202 20-9| 29.9 20.32] 32/100 £.5706
co o ' o © | 28/100 o
|
! ! :_
|
|
| ;
Ny (100-above)! QG.2 | 2T 17T '99.7 | 28/100 |22}
AVG. MOLECULAR 28.90

VET/4PLz
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CLIENT £ /2 4l

L LERACE

Oy~ 9

VALENTINE FISHER & TOMLINSON
SEATTLE, WASHINGTON

"BAROMETRIC PRESSURE (Pg)L2- 7.2 "Hg
PORT LOCATION _//OrviE Yy C AV of [ (UTSAS #aTeN >IN TRAVERSE SAMPLING DATA SHEET LEAK RATE _. O  crM @ 29497 _"HG
DATEE ¢ 37> AMBIENT CONDITIONS.C ¢ 7 41C 787" IMPORTANT: FILL IN ALL BLANKS PORT PRESSURE (Pg)cl _ "Hp0 < "Hg
OPERATOR/S LK CoALD ¢ ST anTEry . Py =P8 ¢ Ps ot 0. /20 "Hg
RUN NO. _ 1 7 S7en7 16 ASSUNED KOISTURE___/ % MAX VH___"H,0
SAMPLE & METER BOX NUMBERSCWC- & _ C FACTOR
METER BOX aH__/- EM2- S P REF.AP_— _
FILTER NO. .22 > ~"0"TARE LEC [ __mg STACK DIMENSIONS = %*)%% AREA /=/2g F2
CLEAN-UP NO. 3 BLANKS & PROBE NOZILE DIA.JB._IN; AN_2 v, 22
BOX & PROBE HEATER SETTING 250 §__S0% SCHEMATIC OF TRFVERSE POINT LAYOUT PROBE LENGTH >’ NumeR__/ _ SI0eZ___
INSTANTANEOUS READINGS: RECORDED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES:READ WITHIN THE TIME INTERVAL
CLOCK ELAP. | DRY GAS METER ORY GAS TEMP. BOX  [IMPINGER| POINT | PITOT WM ORIFICE AH PUMP STACK | oPAcITY
TIME TIME (°F) TEMP, | TEMP, {"H20) VACUUM TEMP, OR
(24 HRS) | (MIN) (CUBIC FEET) INET | OUTLET | (°F) (°F) {("H,0) DESIRED | ACTUAL | (*Hg GA)| (°F) €02
343 | o |Qus52€6 | 7o zs | 2% T Rz R R B R 7
“ ) -7 -7 R Y e, ] : R A ‘) ('\ AN
J>/'I— = /6__ ’6— lél /Ll " ;U/é ~ "‘-,(_1 22r'
s |Cwzes e | 7> | Ass | o | YA VY ol el T
I 70 R YUY A 79 | 78 | 230 | (L }— o & BVY - R =ul
(2 22 50/ | EHO /¢ | 23cf o} LOf (L g o | T2 [T
2% | 422 24 8o /6 235 | S& == — 2] 2 —
= L == - . ols L O s” O L7
S 22 78 F!_/___ ’7Z 24 Cov P Lo/5 s O /?:O_
B AR R TENT N 9_/ 78 2o _(f - eI ) 0;.1 = ol 766
R ' G223 42 < 75 REO (-Q . cl€ J Ne, "S" &) /&il o
5 D779 E WA W s i =veu vz s N (s B vr B> | - 77 —
B 25 1923 88 =4 | 8 20 | 58 LOYS Ly o 77 _
B B>773 A TSN LT T W are cy | TR |7
, ¢ 1 29.3313|_ BS | §u | 2es | SH & 2. L -
— ‘ - —ef e e e [ e —
T T ) S — > - /— Y- Y T\ - — e
Ve / ” 7 S va
pTOTAL 74 50 NV VAN VAR 1 WA / / ///4 Z//// - G H0 /L// o N
L aveonce / . ne v 94 7 - {7 p
it [N S A s SN SN A S A s e L
Pm=Pg ¢AH = v ) 72 ¢ “Hg ;_’,} Sl °R




VALENTINE, FISHER o TUpi INSON
STACK MOLSTURE CONTENT DATA AND CALCULATIONS

CLIENT £E. 2P A,

LOCATION AbrEvchvrcr C£EL

OPERATOR A 522> / S=an=r

SAMPLE BOX

LN [ E

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

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

BUBBLER (#3 DRY)

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

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

MOISTURE IN STACK GAS, X
MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

RUN NO. /7
9=
NO. Y
DATE = 73-75
CONTAINER WEIGHTS (gm)
FINAL INITIAL | NET
F/2.7 | %3/ |—o.z
Hy>.2 Y2 ¢ |—o./
39/ | 2 | o=
/58| 738 | 24
2¢. /
/e 237
S

% MDISTURE IN STACK CAS = 100 x VOL. H,0 VAPOR

VOL. DRY GAS + VOL. WET GAS

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

100

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

VFT/AP3C
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o 289 2y

w5
S

VALENTINE FISHER & TOMLINSON

CLIENT & P4 Ay K= DL SEATTLE, WASHINGTON "BAROMETRIC PRESSURE (Pg) CYL K> g
PORT Lo?mou HOp e Cra S H  ARTS. TRAVERSE SAMFLING DATA SHEET LEAK RATE 0 < _CFM @ s "HG
DATE §./£3/2 SAMBIENT couomousy'_&c_’;f j - IMPORTANT: F!LL IN ALL BLANKSvd: . PORT PRESSURE (Pg)—_'___"Hy0 = "Hg
OPERATOR/S /DL So2RALS F'  STAN 5~ VO A, b opgy=Ppebs__ 1 1 "Hg
« 1
RUN NO. /@ ﬁfA @ A /./ / | ASSUMED MOISTURE_L % MAX Vil___",0
SAMPLE & METER BOX NUMBERS 'L & . Svs- ?'e e e i C FACTOR “EERAR- /. / -
METER BOX AH [ B2 . . - ‘ REF.AP-COOZL
FILTER NO. Z& & @ TARE_2>, & mg h'“:;,;i.?z.’;}' RS STACK DIMENSIONS AREA_Z_ . ' F2
CLEAN-UP NO. ____; BLANKS _s ' 1O O O O o PROBE NOZZLE DIA.——IN; Ayo_ F2
BOX & PROBE HEATER SETTING S>> g 2. | SCHEMATIC OF TREVERSE POINT LAYOUT PROBE LENGTH 3 Nurser / stoe /. _
INSTANTAREOUS READINGS: RECORDED 8 BEGINNING OF TIME INTERVAL AVERAGE VALUESREAD WITHIN THE TIME INTERVAL ]
cLocK ELAP. | DRY GAS METER DRY GRS, TEMP, BOX [IMPINGER] POINT | PITOT VH ORIFICE fo PUMP STACK | OPACITY
TIME TIME (°F) TEMP, | TEMP, ("H20 VACUUM TEMP. OR
(24 HRS) | (MIN) (CUBIC FEET) INLET | OUTLET | (°F) (°F) (“H20) DESIRED | ACTUAL | {"Hg GA)| (°F) 1002
Z.‘_-S‘% © 72(,/.50 ?S(J fs’z__ 2 HAES 65 ~ L L L L_Z__L.L_L/____l_ﬂ Z_L.L_:_/ Z_./LL:LY/—[_.; 2 _
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VALENTINE, FISHER & TOMLINSON
STACK MOISTURE CONTENT DATA AND CALCULATIONS

CLIENT (77 RUN No. _ /B
LOCATION _fapemer Crlein2o 14 =y NO. 83 -3
OPERATOR __ ALECARD BTAATEN DATE flrg. 12 1995
SAMPLE BOX Rix -

CONTAINER WEIGHTS (gnm)

FINAL INLITIAL | NET

H,0 CONDENSED, ml (L ml = 1 gum)
BUBBLER (#1 W/APPROX. 100 ml WATER) 57,2 G4<, 0 2

IMPINGER (#2 W/APPROX. 100 ml WATER) | <£&/, 7 Yty 5.3

250,0 396.9

BUBBLER (#3, DRY)

H,0 ABSORBED BY SILICA GEL, ml

2~
bL¥#32.Z G R, 0 9. 2
TOTAL H,0 COLLECTED, ml Jon L
VOL. OF H%O VAPOR @ 70°F. AND 1 ATM, =
0.0474 O0TAL H-»O0
x 2 .78 (8%

MOISTURE IN STACK GAS, %

MOLE FRACTION OF DRY GAS

MOLECULAR WI. OF STACK GAS

X MDISTURE IN STACK GAS = 100 x VOL, H.,0 VAPOR
VOL. DRY GAS 4+ VOL. WET GAS

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

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

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

CLIENT £ 26 4= /Py Zir .5 DATE OF ANALYSIS S~/ @ - s—
EVALUATION LOCATION A, =< =, /=, 2.7 = & .= RUN NO. /&
EVALUATION DATE &-/3- D CLEAN-UP SET NO. & 3 -- =—
I. EVAPORATION OF 77 (ml) OF AHcCE 7L )5
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 797 & /{/ (mg) - TARE 729 7 5 _ 2 (mg)
-BLANK (o0 S 7 mg/ml) (__2 7 ml) = « $ mg) = 5, < mg.
II. FILTER CATCH /=S~ /02 2~ (Media Type & #)
FINAL 32 7.0 (mg) - TARE _35 /. & (mg) = S+ mg.
BACk u» r22.7 e - /D s o m3 - > / ~g.
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.
FINAL 7 9.3 2% 45 (mg) - TARE 79272, 2 (mg)
-BLANK ( /- E mg) = /3.4 mg .
IV. PARTICULATE FROM EVAPORATION OF 32 2 5— (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
FINAL 2 272¢5 (mg) - TARE 747 //.7 (mg)
~BLANK ((.cc2z7. mg/ml) ( S22 = ml initial
- be ml CONDENSED = € E&€.F ml) = .9 mg) = / mg.
V. PARTICULATE FROM / 4O (al) OF ACE 7or/E.  RINSE OF IMPIMNGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 7922 22 (mg) - TARE 7 2253 .53 (mg) .
-BLANK ((.co =57 wg/ml) (__ <o ml) = = & ng) = 2c./ ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 27,7 ng.
BLANKS . & n 7/
FINAL ng .
ACETONE = mg/ ml = mg/ml TARE ng.
ETHER-CHLOROFORM = mg .(FINAL mg - TARE mg)
WATER = ng/ ml = mg/ml. FINAL mg.
TARE ng.

VFT/AP9 A

-0



VALENTINE, FISHER & TOMLINSON
ORSAT DATA AND CALCULATION SHEET

CLIENT £ 2P A, Free > ACE

SAMPLING POINT LOCATION _ A revpws Lo s

DATE _8_ /3// >~ RUN NO.

/&

TIME OF SAMPLE COLLECTION

HOW COLLECTED Cxlvl RM46

TIME OF ANALYSIS & /2% /2§
/

CUMULATIVE |ANALYSIS | ANALYSIS | ANALYSIS | ANALYSTS
% BY VOL.(DRY) #1 | #2 | #3 | #4
: |
CO2 + 07 20.6 | 2o0.6 | 206
! ) 1
i ) ;
CO2 + 09 + CO 20.6 | 2 o.7 ! 210-7 i
. i
|
?
!
COMPONENT ; ! RATIO \WT./MOLE
% BY VOL.(DRY) #1 ] #2 | #3 . AVG. | MOLE WT\ (DRY)
r |
Co2 0.4 | o. <« 0. 3 O.< | 44/100 |O./7¢
l l Z .
02 20,2 ; 20.2 | 20.3 2.2 |32/100 |¢ %4
co N, o,/ &/ J | ©. 7/ 128/100 |©,028
| :
: :
i ]
l !
! i !
| |
i :
N, (100-Above)| 79.4 | 29, 3 79.3 | 1 79. 3! 28/100 22224
AVG. MOLECULAR 2287

VET/AP42

WT. DRY STACK GAS




Ralan o

CLIENT __E PA __tIREDUL

PORT LOCATION _Henevgyyave st LES.

DATE £ 1”7 7> AMBIENT CONDITIONS. &% Cectny
APERATOR/S _AL(x 32D 4 Sw Anveedy

RUN NO. __ 19

SAMPLE & METER BOX NUMBERSECLK a_ 3

METER BOX aH__ /o442

FILTER NO. Z2-S @ TARE _2(8. mg . . ¥

VALENTINE FISHER & TOMLINSON

SEATTLE,

WASHINGTON

TRAVERSE SAMFLING DATA SHEET

Frirnisy

IMPORTANT: F:LL IN ALL BLANKS
STACT 2RE . O
ADD ty: 82
2.0
12 9
28-5 1764y w2 4t

"BAROMETRIC PRESSURE (Pg) . .
LEAK RATE _Z- ¢ _crM@___2

PORT PRESSURE (Pg)

C FACTOR [+ & ¢

— 20 -
ASSUMED MOISTURE___3 % MAX Vij_____
, 39

REF.AP_3 o&

L
STACK DIMENSIONS 2:2-/'1'\ AREA_/ .

CLEAN-UP NO. » BLANKS 5 PROBE NOZZLE DIA.Y7__IN; Ay
BOX & PROBE HEATER SETTING 5 SCHEMATIC OF TRFVERSE POINT LAYOUT PROBE LENGTH___ 2 _NUMBER __/
INSTANTANEQUS READINGS: RECOROED @ BEGINNING OF TIME INTERVAL AVERAGE VALUES:READ WITHIN THE TIME INTERVAL
CLOCK ELAP. | DRY GAS METER DRY GAS, TEMP. BOX  |IMPINGE. PITOT VH ORIFICE A PUMP STACK
TIME TIME {°F) TEMP, | TEMP. {"H20) VACUUM | TEMP,
(24 HRS) | (MIN) (CUBIC FEET) INLET | OUTLET | (°F) (*F) (*H,0) DESIRED | ACTUAL | ("Hg GA)| (°F)
A - ‘ l 4 - 2’ 717 7 . ra T Lo B 5
A ) qLETR2 ¢ < G2 | 2% | 7S 'gl T B R T
A A > Unv-es | €L & ¢ Qoo o2 e Nz O L7\ 277
RIS S G R I AR B PR e e 17 it X 2 <23 \],'u 750
SEZVIR IR [ O S R 2 X =7 lde T e . G Lz T T
R A ST S YA BRESS T 2 Y <0 R R
N /5 AN MY ¢ ‘/ Q3 | 42 | Y » L/'7 {0 // X DEC
PR ¢ /t‘ A (/ (’ é‘ . ;/ E‘ I - i ( . 7"0 _ ‘(‘7(: _ .-.-, £ - S . B O\ ) b) -

. p A — 3 2 L3 (o3 3 260
AN B ¥ L TR B U/ef» sl e } 5 e BE S S WP
SO B 4 B /E _€7/ER)__27¢ Lo VT YR T </ G ] g 537
A D Y, 52 ) (K e ge D) TS ,':_ 7 FER oy C

! S S i '7)'(.{ < e Ve 27¢ G4 .. (*.f" J.o L Jo 2 .' ‘2 g "))
I N 7270y Y T N T LS ETER ey srsuesl Ry S R PTCN RRRYETH RO
PR i g7 D¢ Gy fO 2 7 FR L4 ! - . >-
RTINS ISP S 7 TRV [t/ )7R LY P T b LCHC 7¢ N2 A s

g 3 __“(T'_]_'/. /2l yes ‘7S 2/5 1 __1¢C > i /¢ < o « | 2<

L 2 | G2 | e ve 2¢eol _qo » R . w T T
. o 44 (J P(\'(~‘: TS '/'r Qﬁli' ~C B .j) .(“L ’(. ,?\ ‘;.[ .:'/:>
g b e | 7 u AT YT IR i ey 34 S & - ‘

! ATy l 7 N i"! ‘,\/L \‘0_ > e LN 2 13 ARy

o s | Se de3d RN M ST RN T G qe |91 17.¢| > 2

o T e 4