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SECTION I

INTRODUCTION

Under the Clean Air Act of 1970, the Environmental Protection
Agency is given the responsibility of establishing performance
standards for new installations or modifications to existing
installations in stationary source categories. As a con-
tractor, Monsanto Research Corporation (MRC), under the EPA's
"Field Sampling of Atmospheric Emissions" Program, was asked
to undertake a sampling program to provide emission data from
the Martin-Marietta Lime Plant in Calera, Alabama.

The field test work was directed by John M. Davis, Field
Testing Sectlion, Emission Measurement Brarich. The sampling
was performed by MRC with Thomas L. Peltier as Team Leader.

This report tabulates the data collected from the exhaust of
the No. 3 lime kiln at the Martin-Marietta Lime Plant during
the sampling program of September 8, 9, 10, 11, 12, and 17,
1975. A lime hydrator was also tested during the sampling
program at the plant.

The lime kiln that was sampled is a continuous operation
which produces between 181 and 209 metric tons (200 and 230
tons) per day of calcined lime. A baghouse is used to con-
trol the particulate emissions from tﬁe kiln, which burns
both natural gas and pulverized coal. Particulate, sulfur

dioxide, nitrogen oxides, and carbon monoxide emissions were
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measured at the outlet of the baghouse. Visible emissions
measurements were also recorded. Sulfur dioxide levels at
the inlet were also determined.

The hydrator, which converts quicklime to hydrated lime, pro-
duces 18.1 tonnes/hr (20 tons/hr). The particulate emissions
from the continuous operatilon are controlled by a wet scrubber.
The exhaust from the hydrator was sampled for particulate

emissions at the outlet of the scerubber.

Particulate eﬁissions from both sources were measured according
to procedures described in the Federal Register, Vol. 36,

No. 159, August, 1971, Method 5, "Determination of Particulate
Emissions from Stationary Sources."

Method 1, "Sample and Velocity Traverses for Stationary Sources';
Method 2, "Determination of Stack Gas Velocity and Volumetric
Flow Rate (Type S Pitot Tube)"; and Method 3, "Gas Analysis for
Carbon Dioxide, Excess Air and Dry Molecular Weight'" are other
procedures that were required for the Method 5 tests. Method 6,
"Determination of Sulfur Dioxide Emissions from Statlonary
gources" and Method 7, "Determination of Nitrogen Oxide Emis-
sions from Stationary Sources'" were performed according to the
procedures in the Federal Register, Vol. 36, No. 247, December
23, 1971. Method 9, "Visual Determination of the Opacity of
Fmissions from Stationary Sources" of the Federal Register,

Vol. 39, No. 219, November 12, 1974, was performed on the ex-

hausts of the baghouse. The carbon monoxide sampling and analy-
sis on the exhaust gases of the lime kiln were performed ac-
cording to Method 10, "Determination of Carbon Monoxide Emis-
sions from Stationary Sources," of the Federal Reéister, Vol.
39, No. U47, March 8, 1974.

The EPA also conducted a sampling project during the sampling
at Martin-Marietta. A continuous S0, monitoring device, a




Dynascience Air Pollution Monitor, was used on both the inlet
and outlet of the baghouse. Results from that sampling pro-
gram are included in Appendix B. '

The following sections of this report include: (1) summary
of results, (2) process descriptilon and operation, (3) loca-
tion of sampling points, (4) sampling and analytical proce-
dures. Appendices include all field data and analytical data
from this sampling project.
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SECTION II

SUMMARY OF RESULTS

gymmaries of the particulate emissions from the No. 3 lime
kiln are given in Tables 1 and 2. Six Method 5 tests were
performed on the outlet of the baghouse which was used to
control the particulate emissions from the kiln. Two runs
were performed on each of the 3 outlet stacks of the baghouse.
Tn Tables 1 and 2 the results of the six tests are listed
individually along with an average result for the 3 stacks
combined. This was obtained by summing the six tests and
dividing the sum. by three to obtain an emission rate for the
entire kiln and baghouse.

The run numbers in Tables 1 and 2 refer to the stack location
and the run number on that stack. The stacks were labeled 1
through 3 with the southern-most stack being No. 1. On
September 9, the first day of Method 5 sampling, two simulta-
neous Method 5 tests were started on Stacks 1 and 2. Approxi-
mately halfway through the tests, a MRC operator discovered

a broken U-bend on the train in Stack 2. The Run 2-1 (Stack
No. — Run No.) was aborted and the train cleaned while Run 1-1
was continued. On September 10, two simultaneous Method 5
runs were performed on Stacks 1 and 2 (Run 2-2 and Run 1-2).
Later that day, Run 3-1 performed after the sampling equipment
was transferred to Stack 3. One Method 5 run was performed on
the baghouse each of the next two days, one on Stack 2 and one
on Stack 3. Runs 3-2 and 2-3 were not performed simultaneously
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because of some question on September 11 as to whether 5 or

6 Method 5 runs would be required.

The Method 6 sulfur dioxide results are.given in Table 3.
The inlet testing was performed before the gases were mani-
ffolded to the various compartments in the baghouse. The
outlet testing was done on Stacks 1_& 2 for the 6 runs.

The table lists the 12 runs that were performed and gives the
inlet and outlet average emissions of SO,. The flow rate
used to convert the concentration to mass emissions was 875
Nm3/min (30911 dscf/min), which was determined by adding the
six Method 5 runs and dividing by 3. The averages do not
include Runs 1-TI and 1-0 since there was some doubt if the
process was at steady-state. The steady-state problem arose
because the plant was in the process of switching the fuel
from natural gas to pulverized coal.

The zero emission results at the outlet create numerous ques-
tions for which there are no readily available answers. The
runs were all performed with the same equipment and done
simultaneously with the inlet sampling. Run 5-0 gives the

- only measurable results, however, the corresponding inlet run,

5-1, gave the highest S0, values.

In conJunction with the SO, results, Table 4 gives the total
sulfur results on the coal, product, and the baghouse dust.
The samples were collected during the Method 6 runs and are
referenced to the runs. The results in the table show the

coal being burned had an average sulfur content of 0.92%.

The product had an average sulfur content of 0.042%. However,
the baghouse dust had a considerable sulfur content of between
0.99 and 1.58%. This result in conjunction with the zero S0,
emissions from the baghouse leads one to believe the highly
alkaline dust reacts with the S0, to remove it from the exhaust
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gases. This creates another question since glass wool 1is
used as a filter in the Method 6 train and a large amount of
particle is collected in the glass wool. There is no way to
determine if the S0, reacts with the dust in the glass wool
and is removed from the gas being drawn into the Method 6
train.

While MRC personnel were performing the Method 6 sampling on
the baghouse, EPA personnel were attempting to ready a con-
tinuous monitoring system for sulfur dioxide emissions. A
Dynascience monitor was used on September 13, the day after
MRC personnel completed sampling on the baghouse. The reason
the continuous and Method 6 testing were not performed simul-
taneously was that S0, calibration gas was not available until
late on the 12th. The continuous monitor was used on both

the inlet and the outlet of the baghouse.

A draft report of the testing is included in Appendix B. A
discussion of the sampling operations and the results of the
sampling are included in the draft report. An average S0,
concentration in ppm for the inlet and outlet is included in
Table 3. Comparing the results to Method 6 indicates a lower
inlet, but a higher outlet concentration.

Table 5 presents the results of the Method 7 nitrogen oxides
sampling. Grab flasks were taken on 3 different days with 12
flasks being used one day and 6 on the other two days for a
total of 24 grab samples. Table 5 gives an average NOX emis-
sion rate for each day and also an average for the 3 days of
sampling; A flow rate of 875 Nm3/min (30911 dscfm) was used
to convert the concentration in the grab flask to an emission
rate for the kiln. Of the 24 grab flasks taken, only one,

No. 5 on September 9, seems to be in error. However, there 1is
no way to determine if the grab flask leaked or the sample was

mishandled.

e MONSANTO RESEARCH CORFPORATION »




o | Table 5. SUMMARY OF NO_ EMISSIONS

Time Run Neo. Time épma grams/Nm3 1b/dsef x 1075 Kg/hr? W/hrl
9=9-75 1 1650 255 0.483 3.01 25.36  55.83
9-9-75 2 1641 225 0.426 2.66 22.37 - h9.33
9-9-75 3 1642 - 149 0.282 1.76 14,81 32,64
9-9-75 4 1643 248 0.470 2.93 24,68 54,34
9=9-75 5 1657 52 0.098 - 0,61 5.15 PEENEEE
9-9-75 6 1658 152 0.289 1.80 15.17 33.38
9=9-75 7 1659 227 0.431 2,69 22.63 49,89
8-9-75 8 1659 274 0.519 3.24 27.25 ' 60.09
9-9-75 9 1700 270 0.511 3,19 26.83 59,16
9-9-75 10 1710 176 0.333 2.08 17.48 38.58
9-9-75 11 S 1711 178 0.337 2.10 17.69 38.95
9-9~75 12 1712 274 0.521 3.25 27.35 60.28
208 0.392 2.4y 20.56 45,32
9-11~75 1 906 133 0.257 1.60 13.49 29.67
9-11-75 2 907 132 0.250 1.56° 13.13 28.93
9-11-75 3 908 182 0.345 2.15 18.11 38.88
9-11-75 N 909 236 0,447 2.79 23.47 51.75

9-11-75 5 910 120 0.228 1.42 11.97 26.34 2.q+23‘”“‘
9-11-75 6 912 189 0.359 2.24 18.85 41,54
166 0.313 1.95 16.42 36.19
9-12-75 1 947 297 0.562 3.51 29.51 65.10
9-12-75 2 948 272 0.516 3.22 27.09 59.72
9-12-75 3 949 298 0,564 3.52 29.61 65.28
9~12-75 4 950 303 0.576 3.59 30.24 66.58

9-12-75 5 951 323 0.614 3.83 32.24 71.03 mt% pred
9-12~75 6 952 221 0.420 2.62 22,05 48.59
v 288 0.542 3.38 28.45 62.72

TOTAL AVERAGE . 218 0.410 2.55 21.50 47759 5“%31

a) Parts per million by volume
b) Flow rate used was 875 Nm3/min which 1s an average of the

e¢) Flow used was 30,911 dscfm which is an average of the EPA




The carbon monoxide emissions from the kiln are given in Table
6. The Method 10 testing was done on the exhaust gases col-

lected in a Tedlar bag. The Orsat analysis was performed on

the same gases as was the CO analysis. The integrated sample
was over a time period which was usually one hour. The table
1ists the CO concentration in ppm, which was obtained from the

calibration curves that are with the Beckman Infrared instru-
ment. The same flow rate as was used to calculate SO, and NOX
emission rates was also used for CO emission rates. The CO

concentration in the Tedlar bags was also determined by using

Drager tubes which involves drawing a small amount of gas

through a column of indicating material which changes color to

indicate the concentration of CO present. The results from

this method are also listed in Table 6.

Table 7 presents a summary of the visible emissions. The
table gives the opacity readings which correspond to Method 5
runs. The two observers, T. Thalman from MRC and J. Burbank
from the EPA, noticed only occasional periods of light visible

emissions. The results in this table are for the baghouse
emissions. Due to the location of the hydrator stack and the
high moisture plume, the EPA personnel decided against at-
tempting to obtain opacity readings while the hydrator was
being sampled.

Method 5 testing on the hydrator was also performed and the
results of the test are given in Tables 8 and 9. The first
run was performed on September 12 while the other two took
place on September 17. Due to the high moisture content of
the exhaust from the scrubber, a large amount of water was
collected and the impingers had to be emptied frequently.
Maintaining isokinetic sampling during the run was difficult
since the temperature of the saturated exhaust varied. The

results in the tables show a high concentration of particulate,
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but due to the low flow rate, the hourly emissions are low.

The tables give the results of each run plus an average for

the three runs.




SECTION ITI
PROCESS DESCRIPTION
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SECTION IV

LOCATION OF SAMPLING POINTS

Figure 1 is a diagram of the 3 exhaust stacks located on the
baghouse which controls the particulate emissions from the
No. 3 lime kiln. There are six compartments in the baghouse
and each stack exhausts two of them. The stacks were arbi-
trarily numbered 1 through 3 with the southern-most stack
being Stack 1. The three identical stacks have a diameter of
1.29 meters (4'3") and are 3.71 meters (12'2") in length.

The nearest upstream disturbances, which are the ducts from
the compartments forming the stack, are 3.05 meters (2.4 stack
diameters) from the sampling ports. The nearest downstream
disturbance, the outlet, is 0.66 meter (0.5 stack diameter)
from the sampling ports. The sampling on each stack was per-
formed from a platform which circumscribed one-third of the
stack. The two 24-point traverses were performed through two
7.6 ecm (3 inch) nipples.

The sampling platforms were 3.4 meters (11 feet) above a walk-
way which extended the length of the baghouse. The walkway,
which was approximately 80 feet above the ground, could be
reached by using an external stairway. The sampling for
Methods 5, 6, 7, and 10 was performed through the ports pro-

vided in each stack.
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" The inlet to the baghouse is shown in Figure 2. The rectangu-

lar duct, 0.99 meter by 1.52 meters, was used to transport the
exhaust gases from the fan to the manifold system which di-
rected the gases to the various compartments of the baghouse.
A section of scaffold was used to reach the duct which was
1.83 meters above the floor of the building which housed the
bags. Four 7.6 cm (3 ineh) ports were located in the duct as
shown in Figure 2. A thermocouple and a pressure tap, located
in two of the ports, prevented the use of two ports. Since
the 2 remaining ports were only 3 meters (2.5 stack diameters)
from the fan, the requirements for Method 1 of the Federal
Register could not be met. The Method 6 testing at the inlet
was performed through one of these ports. An attempt was

made to perform a temperature and velocity traverse on the
inlet. The data from the traverse was not used to determine

flow rates, however, it is included in Appendix F.

Figure 3 illustrates the exhaust stack of the Ducon wet scrub-
ber which controls the particulate emissions from the hydrator.
The stack has a diameter of 0.76 meter (30 inches) and has
5.36 meters'(l7.6 feet) of straight length. The nearest down-
stream disturbance, a bend in the stack, is 4.24 meters (5.6
diameters) from the two 10.1 cm (4 inch) ports that were used
for Method 5 sampling. Two 7.6 em (3 inch) ports were located
0.3 meter (12 inches) below the ports used for the sampling
train. The nearest upstream disturbance, the outlet, was 1.12
meters (1.5 diameters) from the 10.1 cm (4 ineh) ports. Two
l6-point traverses were performed during the Method 5 testing
on the hydrator exhaust. As can be seen in Figure 3, the
sloped roof around the hydrator exhaust caused numerous prob-
lems in preparing a platform to support MRC personnel and the
sampling equipment.
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SECTION V

SAMPLING AND ANALYTICAL PROCEDURES

The sampling of the inlet and outlet of the baghouse and the
hydrator exhaust was done according to the methods of wvarious
Federal Registers (listed in Appendix H). The analyses of

the samples collected were also performed according to Federal
" Register methods along with sulfur analysis by ASTM procedures.

The points on each traverse for particulate sampling were
determined from Method 1. TFor the baghouse, all three stacks

required 22-point traverses to meet Method 1 requirements.

The large number of sampling points was a result of the short

length of stack between the sampling ports and the outlet of
; the stack. Two l6~point traverses were used on the stack

which exhausted the hydrator emissions.

The velocity and temperature traverses wére performed with
pitot tubes and digital thermometers that had been previously
calibrated at the MRC laboratory. The moisture in the bag-
house exhaust was determined by performing a Method 4 test on
Stack 1. For the hydrator, the preliminary moisture was
determined by assuming the stack gases to be saturated with
water and using a psychrometric chart (wet bulb - dry bulb
calculation) to find the moisture content of the gas stream.
These moisture contents were then used in setting the nomograph
for Method 5 testing.




The particulate sampling on the kiln exhaust was performed
according to Method 5 requirements. Six runs (2 per stack)
were completed and a seventh was aborted when MRC personnel
discovered a broken U-bend in the impinger system. The runs
were performed using a nomograph which assumes a pitot tube
coefficient, Cp, of 0.85. The field isokinetic calculation
was performed using the 0.85 Cp. However, when the data was
processed in the laboratory, the actual Cp was used in the
calculations. This resulted in four of the runs being greater
than 110 percent isokinetic.

The particulate sampling on the hydrator exhaust was made
difficult by the high moisture content of the exhaust gases.
The first run was slightly less than isokinetic and an adjust-
ment to the nomogfaph was made for Run No. 2. However, during
the third run the moisture content of the gas increased and
resulted in the run being greater than isokinetic. During

all three runs the impingers had to be emptied every 15
minutes and occasionally the silica gel changed because of the

high moisture content of the exhaust gases.

The Method 6 sampling on the exhaust of the lime kiln was per-
formed according to the guidelines of the Federal Regisfer.

The high temperature, positive pressure, and high particulate
concentration at the inlet to the baghouse made sampling diffi-
cult. The hydrogen peroxide used in the impingers was re-
turned to the laboratory for titration to determine the S50,
concentration.

The nifrogen oxides sampling was performed over a span of

3 days. Twelve flasks were used the first day with 6 being
used the other 2 days. The absorbing sclution was returned
to the laboratory for analysis of niftrogen oxides.




-—

The carbon monoxide samples were taken from the Tedlar bag

of exhaust gas used for determining the dry molecular weight

of the stack gas. The bags of integrated stack gas were col-
lected during the Method 5 sampling and analyzed later in the
day with a Beckman Model 864 Infrared Analyzer. Calibration
gases of 302, 610, and 913 ppm were used to standardize the
instrument. A small portion of the stack gas was pulled
through a Drager tube to defermine if there was any correlation
between Method 10 and the simple Drager tube method.

The opacity readings were taken according to Method 9 of the
Federal Register. One of the readers was from MRC while the

other was from the EPA. The first two simultaneous runs were
started with one reader observing each stack., The one Method

5 run was aborted and the two readers continued observing on
the one stack. The two men would read the emissions from tThe
same stack even when simultaneous Method 5 runs were performed.
No opacity readings were taken on the last Method 5 run on the
baghouse since the readings were low on the previous runs and
there was a shortage of personnel available. No opacity
readings were taken on the hydrator exhaust because of the
high moisture content of the exhaust gases and the location

of the stack which was surrounded by taller structures.

Total sulfur analysis was performed on the lime product and
baghouse dust according to ASTM C25-72.. A copy of the methed
has been included in Appendix H. The Standard Bromine Method
was used to find the sulfur content of the materials which
were collected during each of the sulfur dioxide runs on the
lime kiln.

The sulfur analysis of the coal was done according to the
procedures of ASTM D271-70. The coal was pulverized and
ignited using the Parr bomb calorimeter method without regard




to the heat content. The sulfur content was determined by

the barium chloride gravimetrilc method.




APPENDIX A

COMPLETE PARTICULATE RESULTS
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APPENDIX B

AND CONTINUQUS MONITORING REFORT

. COMPLETE SO, RESULTS, CALCULATIONS,



"METHOD 6
S0, CALCULATION

Plant_MaHewn = W ases Thw, Date_9/25/ 7§
Location Dhﬁhﬁ -] &3ﬁ%AL{1LkQ__ Run# / - 7

=4 ¥ U 0
Barometric Pressure Absolute (in Hg) BP = 29. 82
Average Meter Temperature (°R)

Absolute (°F + 460) . Tm = 578
Volume Through Dry Gas Meter (CF) Vim = O, 57 2.
Volume of Ba(ClO4),; to Titrate Sample (ml) Vg = O
Volume of Ba(Cl0,), to Titrate Blank (ml) Vp = o
Normality of Ba(Cl0,), Solution (g-eq/l) N = conqa
Total Volume of Solution (ml) Vg = ] o
Volume of Aliquot (ml) Vg = s
Volume of Gas at Standard Conditions (SCF) = Vg

(V) (BP) ( )( )
Ve = 17.71 = 17. =
g 7.7 f—%TET*— 7.71 0 y
Concentration of S0, (lbs/SCF) dry basis = C
C=17.0 0-5 (Ve=Vp)(N) (Vs) _ - -5 ( ) ) (
7.05 x 1 (Vg) A 7.05 x 10 0 K¢
C = D 1bs/SCF

Velocity of Stack Gas (Actual) (FPS)

% Moisture in Stack Gas

Area of Stack (ft2)

Absolute Stack Temperature (°R)

nnun

o3

Absolute Stack Pressure (in Hg)

nn DR

S0, Flow Rate (lbs/hr) = S

g = £.377 x 10T (1~ (Mx10~2)) (V) (A) (Pg) (C)
(Tg)

i

6.377 x 10% ( ) ( ) ( ) (

) €
S = ( )

S = C> (1bs/hr)
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"METHOD &
S0, CALCULATION

Plant_ Malim = YWieoo: ke Date____9/25/

)
Location (O o i cﬂ'6§¢7ykfthll_ Run# 2- C
\ ‘
.Barometric Pressure Absolute (in Hg) BP = 29 E0
Average Meter Temperature (°R)

Absolute (°F + 460) : ™Tm = 5458
Volume Through Dry Gas Meter (CF) Vm = /. )
Volume of Ba(Cl0y), to Titrate Sample (ml) Vg = o
Volume of Ba(Cl04,)» to Titrate Blank (ml) Vp = (@)
Normality of Ba(ClO,), Solution (g-eq/1) N = O eqY
Total Volume of Solution (ml) Vg = 20
Volume of Aliquot (ml) Vg = S
Volume of Gas at Standard Conditions (SCF) = Vg

- (Vi) (BP) _ - ( )( ) -

Vg = 17.70 =2 - 17.71 ( )
Concentration of SO, (lbs/SCF) dry basis = C
- -5 (Ve=Vp) (N)(Vs) _ -5 ) ( ) (
c 7.05 x 10 (Vg) A = T7.05 x 10 ( ¢
C = (@) 1bs/SCF

Veloclty of Stack Gas (Actual)(FPS) V =
% Moisture in Stack Gas M=
Area of Stack (ft2) A=
Absolute Stack Temperature (°R) Tg =
Absolute Stack Pressure (in Hg) Pg =
S0, Flow Rate (lbs/hr) = S

g = 8:377 x 1074(1-(Mx1072)) (V) (A)(Ps)(C)

(Tg)
o . 6:377 x 10% ¢ ) ( ) ( ) ( )¢
= ( )
S = o (1bs/hr)




Concentration of SO, (lbs/SCF) dry basis = C

!r\ METHOD &
I S0, CALCULATION
Plant ’ﬁ/ a/\;(-(-fv"\ - -}I/I&/\J :_"{‘hx Date 7/2 5/75—'
I Location Q. sk 75 Raod poons. Rund 2 -7
i _ v
Barometric Pressure Absolute (in Hg) BP = 27 £7
l Average Meter Temperature (°R) _
Absolute (°F + 460) : Tm = 5 Y0
Volume Through Dry Gas Meter (CF) Vm = <. 879
Volume of Ba(Cl0y,); to Titrate Sample (ml) Ve = 6,978
! _ Volume of Ba(ClO,); to Titrate Blank (ml) Vyp = o
. Normality of Ba(Cl0,), Solution (g~eq/l) N= o.ccig
Total Volume of Solution (ml) Vg = /0o
l Volume of Aliquot (ml) Vg = 2
% Volume of Gas at Standard Conditions (SCF) = Vg
l - (V) (BP) _ (. 877)(28B2) }

C

il

w5 (Ve=Vp)(N)(Vs) _ -5 (.78 )(eeif)(reD )
7.05 x 10 (vg? Vs 5 7.05 x 107° e )( 55

C

2. 408 xco"g' 1bs/SCF

ppm= AW

—X%- Velocity of Stack Gas (Actual)(FPS)
% Moisture in Stack Gas
Area of Stack (ft2) 14,2 « 3
Absolute Stack Temperature (°R)
Absolute Stack Pressure (in Hg)

mianmunn

el |
nmn >3

S0, Flow Rate (lbs/hr) = S
PsCFns 30,91

D

1

1

1

1

l g = 6:377 x 10%*(1-(Mx1072))(V)(A)(Ps)(C)
1

lﬁ

i

i

(Ts)
5= 30,91l * 2405 0% ib/scr /GO A
_ 6.377 x 10% ( ) ( ) ( ) ( )€ )
S = ( )
S = yYy. 6 (lbs/hr) |
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METHOD &
S0, CALCULATION

Plant_WaaRoin = YVlose B Date_ Y/25/78"

: N ) -
Location C)ijjh;{ J{ GbﬁYﬁgﬁuﬂg_- Run# 2.— 2

Barometric Pressure Absolute (in Hg) BP = 29282
Average Meter Temperature (°R) ‘
Absolute (°F + 460) : Tm = 5665
Volume Through Dry Gas Meter (CF) V= .77
Volume of Ba(ClOy), to Titrate Sample (ml) Vg = )
Volume of Ba(ClO,),; to Titrate Blank (ml) Vy = [&)
Normality of Ba(C10,), Solution (g-eq/1) N= 0014
Total Volume of Solution (ml) Vg = 200
Volume of Aliquot (ml) Vg = 5O
Volume of Gas at Standard Conditions (SCF) = Vg
- (V) (BP) _ ( ) ) -
Vg = 17.71 Ry = 17.71 ( ) =
Concentration of S0, (1lbs/SCF) dry basis = C
¢ =7.05 x 105 t=Vo)(N)(Vs) _ o -5 ( ) ( ) (
7.05 x Ty 7.05 x 10 T
C = -, 1bs/SCF

Velocity of Stack Gas (Actual) (FPS)
% Moisture in Stack Gas

Area of Stack (ft?)

Absolute Stack Temperature (°R)
Absolute Stack Pressure (in Hg)

nn >=2<

nmn nwn

o

S0, Flow Rate (lbs/hr) = 8

g = 6.377 x 10%4(1-(Mx1072)) (V) (A)(Pg)(C)
(Tg)

)

_ 6.377 x 10% ( RGN ') ) (

S = CD (1bs/hr)




- METHOD §
S0, CALCULATION

Plant Mle Hin = YW e e Date 7/ 25/ &
Location . 0.4 = 6?;4..‘,(&,{1.\.ﬁ_;_- Run# 3 ~ 737
U
Barometric Pressure Absolute (in Hg) BP = 29.7%
Average Meter Temperature (°R) j
Absolute (°F + 460) : Tm = S63
3 Volume Through Dry Gas Meter (CF) Vm = /.07
‘ Volume of Ba(Cl0,), to Titrate Sample (ml) Vi = 3, L&
| Volume of Ba(Cl0y,), to Titrate Blank (ml) Vp = o
: Normality of Ba(Cl0,), Solution (g-eq/l) N= |, cec?q
Total Volume of Solution (ml) Vg = P
Volume of Aliquot (ml) _ Vg = 5w
Volume of Gas at Standard Conditions (SCF) = Vg
| ] (V) (BP) _ (1:07)(39.75) C Ay
Vg 17.71% 17.71 (5%3) ©. 993

¢ = 7.05 x 1075 (TR Ws) o 7 o5 x 1075 (5CE)(coi(20)

Vg) (Vy (.9493)( &)

c [.OLG x,0"°  1bs/SCF

'FPW\ 50-2_ oy ’0"7

Velocity of Stack Gas (Actual) (FPS)
% Moisture in Stack Gas

Area of Stack (ft?2)

Absolute Stack Temperature (°R)
Absolute Stack Pressure (in Hg)

nn ==
I (| B T

o

S0, Flow Rate (lbs/hr) = S
DECFm = 304\

g = 6.377 x 10%4(1-(Mx1072)) (V) (A)(Pg)(C)
(Tg)

s= B30 U Dociwm < o ,.\:M/‘L_'\ A j.oSY9 Yy /O-“‘:’ {[e»/ SCF

_6377T x 30% () )¢ ()¢ )
s = ( )

2.0 - (1bs/hr)

2
il

l Concentration of SO, (1bs/SCF) dry basis = C



METHOD &

ll | S0, CALCULATION
Plant_ Mot - Mot Date_ ‘1/28 /75
l Location ™. JANS of @M/h{u.,,_-;-__ Run# 3 - ©
i )
Barometric Pressure Absolute (in Hg) BP = 9. 75
l Average Meter Temperature (°R)
Absolute (°F + 460) : Tm = £4&5,5%
Volume Through Dry Gas Meter (CF) Vm = 973
Volume of Ba(Cl0O,), to Titrate Sample (ml) Vg = &)
I Volume of Ba(ClO0,)s to Titrate Blank (ml) Vp = &)
Normality of Ba(Cl0,), Solution (g~eq/1) N = 0G5 Y
Total Volume of Solution (ml) Vg = 2O
' Volume of Aliquot (ml) Vg = S s
Volume of Gas at Standard Conditions (SCF) = Vg
l - (V) (BP) _ ( ) ( ) -
Vg = 17.71 5= = 17.71 ( )
I Concentration of SO, (1lbs/SCF) dry basis = C
™ = 7.0 0-5 VeV ) (M) (Vs) . o -5 { ) ( ) (
r\ C=7.05x1 (Vg?W 7.05 x 10 ( Xl
l C = O 1bs/SCF
l Velocity of Stack Gas (Actual)(FPS) v =
2 % Moisture in Stack Gas M =
Area of Stack (ft?2) _ A =
l Absolute Stack Temperature (°R) Tg =
Absolute Stack Pressure (in Hg) Pg =
I 80, Flow Rate (1lbs/hr) = S
l g = 6:377 x 10%%(1-(Mx1072)) (V) (A)(Ps)(C)
Tg)
l 8_6.377):10‘* ( ) ( )( ) ( )(
- ( )
I s = O (1bs/hr)




METHOD &
S0, CALCULATION

Plant_ Yo hn =~ YW pn G pate. /25 /78

Location Pal.~% t. Cﬁ.waﬁma_/h:_ Run# H ~ 1T
Barometric Pressure Absolute (in Hg) BP = 29,74
Average Meter Temperature (°R)

Absolute (°F + 460) : ™Th = 592
Volume Through Dry Gas Meter (CF) Vm = 6, 73
Volume of Ba(ClOy), to Titrate Sample (ml) Ve = 4,85
Volume of Ba(Cl04), to Titrate Blank (ml) Vp = P
Normality of Ba(C10,), Solution (g-eq/1) N = WaXis
Total Volume of Solution (ml) Vg = S
Volume of Aliquot (ml) Vg = %0
Volume of Gas at Standard Conditions (SCF) = Vg

i, (V) (BP) _ (. B73) (2973 , -
Vg 17.71 —l?mr 17.71 (Te2) O. 777

Concentration of SO, (1lbs/SCF) dry basis = C

C

]

-5 (Ve=Vp)(N)(Vs) . -5 (4.8 )(,ecif) (20
7.05 x 10 (Vg? Vy S 7.05 x 10 (377 )(éfz? )

L7Y3 AIO0”S  1bs/SCF

PY™m =€ = 107

C

Velocity of Stack Gas (Actual) (FPS) V =
% Moisture in Stack Gas M=
Area of Stack (ft2) A =
Absolute Stack Temperature (°R) Tg =
Absolute Stack Pressure (in Hg) Pg =

S0, Flow Rate (lbs/hr) = S
DECT WM = 3041
g = 6.377 x 10%M(1-(Mx10-2))(V)(A)(Ps)(C)

§7 300N DIFM Lo 5 1, 7y3 0077 Th/scm
6.377 x 10* ( ) ( ) ( ) ( ) ( )
S =
( )
2 -

S = A (le/hI")




ln METHOD &
' S0, CALCULATION
Plant_ Mo L0 = VWi T Date_ 9/25/74
l Location On_CLQ“_‘_Q o"%f 6‘-&4\--3/{,&(%(../;.,‘1- Run# "/" O
Barometric Pressure Absolute (in Hg) BP = 29,75
l Average Meter Temperature (°R) .
Absolute (°F + U460) : Tm = 568
Volume Through Dry Gas Meter (CF) Vm = . Fe¢9
' Volume of Ba(ClOy), to Titrate Sample (ml) Vi = o
Volume of Ba(Cl0,), to Titrate Blank (ml) Vp = <
; Normality of Ba(Cl04), Solutilon (g-eq/l) N = L CCiY
Total Volume of Solution (ml) Vg = L@y
l Volume of Aliquot (ml) Vg = 2
‘ Volume of Gas at Standard Conditions (SCF) = Vg
i ) (Vg) (BP) _ ( ) ) .
Vg 17.71 —W 17.71 0 3
l_ Concentration of S0, (lbs/SCF) dry basis = C
C=7.0 10-5 _(__Y_tﬂ )(N)(VS_)_ = 7.0 -5 ( ) ( ) (
D 7.05 x (T3 (V) = 7-05 x 107° Sq—diy—20,
l c = O 1bs/SCF
I
l Velocity of Stack Gas (Actual) (FPS) vV =
: % Moisture in Stack Gas M =
Area of Stack (ft2) A=
' Absolute Stack Temperature (°R) Tg =
Absolute Stack Pressure (in Hg) Pg =
l S0, Flow Rate (1lbs/hr) = S
l g = 6:377 x 104 (1-(Mx1072)) (V) (A)(Pg)(C)
_ (Tg)
l 8_5-377x10” ( )( ) ( )( )(
- ( )
l s = O (1bs/hr)




METHOD &
SO, CALCULATION

i

e

. prant_J4p iy = Pasctke pate_ 9/ 25/75
1

1

1

i

i

i

7
N ) } /. ——
Lo cat i on QV\_QJ& _c_, 6 :3—..\,,6 [ e Run # ~f:) B

Barometric Pressure Absolute (in Hg) BP = 9. é;%/
Average Meter Temperature (°R) —
Absolute (°F + U460) : Tm = 559 &

Volume Through Dry Gas Meter (CF) Vm = e 254
Volume of Ba(Cl0y4), to Titrate Sample (ml) Ve = 4, 587
Volume of Ba(Cl0,), to Titrate Blank (ml) Vy = O
Normality of Ba(ClOy), Solution (g-eq/l) N= ,rnovY
Total Volume of Solution (ml) Vg = 2 T

! Volume of Aliquot (ml) Vgq = 2.5

1 Volume of Gas at Standard Conditions (SCF) = Vg

{ _

’ - (V) (BP) _ (871)(29.64) =0
Vg = 17.71 —J?W 17.71 (557.5) LESY

Concentration of S0, (1bs/SCF) dry basis = C

¢ = 7.05 x 1075 {WeWp)d M Ws) o 7 o5 4 1075 £ £5)(00M) (200 )
g/\Va

(.g37)( 25 )

3,026 %/0°° 1bs/SCF
P}OW\ (\‘.)02_ past 186

C

Velocity of Stack Gas (Actual) (FPS)
% Molsture in Stack Gas

Area of Stack (ft?)

Absolute Stack Temperature (°R)
Absolute Stack Pressure (in Hg)

nun =g
miamnn

g

S0, Flow Rate (1lbs/hr) = 8

DT = 307

g = 6:377 x 107%(1-(Mx1072)) (V) (A) (P5)(C)
| (Ts)

57 BOTN DT Lo x 3 00 MO b sce

i

i

I

1

I

] ¢ L 63T x 0% () (¢ )

( )

I(”’

i

I

g = 56, 2. (1bs/hr)




METHOD &
'S0, CALCULATION

Plant M axRin = I o gl Date  G/2% /7S
Location ¢ \_A,—A‘-.QL\Q .. ‘&1’“-% ’e\.{w.wu.?v»- Run¥ & - (@)

U
Barometric Pressure Absolute (in Hg) BP = ;27.éf9/
Average Meter Temperature (°R)

Absolute (°F + 460) - ™Tmh = S4O
Volume Through Dry Gas Meter (CF) Vm = ©.8//
Volume of Ba(Cl04), to Titrate Sample (ml) Vg = 2
Volume of Ba(Cl0,), to Titrate Blank (ml) Vp = O
Normality of Ba(Cl0y), Solution (g-eq/l) N=__.00%9
Total Volume of Solution (ml) Vg = 2oc
Volume of Aliquot (ml) Vg = £°C
Volume of Gas at Standard Conditions (SCF) = Vg

(V) (BP) (2969 (Bl ) IR
= . = N = .,
Vg = 17T SRp e = 17.70 ey o) 0. 789

Concentration of S0, (1lbs/SCF) dry basis = C

- -5 (Ve=Vp) (N)(Vs) _ -5 (3.6 )(00F)(wec)
C=17.05x 10 (Vg)Wa-TS 7.05 x 1075 (SN (So)

/e 294 x/67°  1bs/SCF
PPm 50, = 78

Velocity of Stack Gas (Actual)(FPS)
% Moisture in Stack Gas

Area of Stack (ft2)

Absolute Stack Temperature (°R)
Absolute Stack Pressure (in Hg)

C

nu >z
(L TR I |

o

50, Flow Rate (lbs/hr) = 8
DSCEFwW = 3091 ]

s = 6:377 x_10%%(1-(Mx10=2)) (V) (A) (Pg) (C)
(Ts
6= 309U DT 0 Lo v/l X | Gy vy 0™ ° [ /5=

_ 6.377 x 10% ( 2 ) ) ( )

S = 2.3.b (lbs/hr)




METHOD &
S0p CALCULATION

: l §)
l E K . . - ) )
Prant_)laJiin - Moqdm.  Date 9z f»/
I Location /\)r\_Q}:)'\J Z.,(; "XE?.H\J/Q\{‘-CL/A.'-H. Run# CJ f
i 0]
Barometric Pressure Absolute (in Hg) BP = 09,5
I Average Meter Temperature (°R)
Absolute (°F + 460) : Th = £53
Volume Through Dry Gas Meter (CF) Vp = P EY
. Volume of Ba(Cl0,), to Titrate Sample (ml) Ve = 4,28
II Volume of Ba(ClO4), to Titrate Blank (ml) Vp = o
Normality of Ba(Cl0,), Solution (g~eq/1) N = [aoY Y X
Total Volume of Solution (ml) Vg = 200
il Volume of Aliquot (ml) Vg = PR
! Volume of Gas at Standard Conditions (SCF) = Vg
i (Vi) (BP) _ G- 54) ((E67) =y
= 1 = & (.
| 17.71 e 57 = 17.7 e //
|
?I Concentration of SO, (1lbs/SCF) dry basis = C ,
i y C=17.05 x 10~ 5 (Vt—VS;)(N)(VS) = 7.05 x 10°5 (428)(’00({?)( 200 )
r Oy )0 2g
il C= 2642 XJO> 1bs/SCF
I
I Velocity of Stack Gas (Actual) (FPS) V =
. % Moisture in Stack Gas M =
Area of Stack (ft2) A =
l Absolute Stack Temperature (°R) Tg =
Absolute Stack Pressure (in Hg) Pg =
I S50, Flow Rate (lbs/hr) =
DECFm = 3091
l g = 6:377 x 1074(1-(Mx1072)) (V) (A) (P5)(C)
(Tg)
< = 30 l? S56E Fwm x Q)Q‘-u.-'f\ -~ - - ~ 57 L.) CF
l 35 QLY — 2. PUTC G /3¢F
6.377 x 10 () ) ) )¢ )
8 =
( )
I(“ s = ST (1bs/hr)
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METHOD &

SO0 CALCULATION

Concentration of S50, (1lbs/SCF) dry basis

C

&

1lbs/SCF

Velocity of Stack Gas (Actual)(FPS)

% Moilsture in Stack Gas

Area of Stack (ft2)

Absolute Stack Temperature (°R)
Absolute Stack Pressure (in Hg)

S0, Flow Rate (lbs/hr) = 8

w
Il

7.05 x 1075 ﬂ%%\g%%&sl = 7.05 x 1075 <

Plant :77/0.«;14.'}\ - 77? P Date r/’/'? 5'7 e
Location M it U7 Ses Pyvwe.  Rund & — O

\ 8]
Barometric Pressure Absolute (in Hg) BP = A9.5¢)
Average Meter Temperature (°R)

Absolute (°F + 460) Tm = 54y
Volume Through Dry Gas Meter (CF) Vi = O 8RE3
Volume of Ba(Cl0,), to Titrate Sample (ml) Ve = o

- Volume of Ba(Cl0,), to Titrate Blank (ml) Vp = /&)
Normality of Ba(Cl10,), Solution (g-eq/l) N = 0. 06YT
Total Volume of Solution (ml) Vg = 2O
Volume of Aliquot (ml) _ Vg = &5 O
Volume of Gas at Standard Conditions (SCF) = Vg

= (Vi) (BP) _ ( ) ( ) - _
Vg 17.71 —ﬁr 17.71 0 ) C

) ) (

_ 6.377 x 10% ¢

Tg)

)(

) (

- 6.377 x 10+”(1~(¥x10'2))(V)(A)(Ps)(C)

)(

( ) ( )

- n

non =2

o

) (

o

( )

(1bs/hr)



DRAFT 11/5/75

I. Introduction
The Martin-Marietta lime plant located near Calera, Alabama was the
site of 302 measurement work performed by an Environmental Protection Agency
test crew during the week of September 8, 1975. Three rotary lime kilns
normally operated with natural gas were heated_with coal and particulate

emissions were controlled with an American Air Filter baghouse. Sampling

was conducted at a port in the inlet duct to the baghouse and at a port in
the baghouse outlet stack. A Dynascience SO2 monitor was used as a source

test system in measuring SO2 concentrations. The purpose of the testing was

two-fold: 1) to determine inlet and outlet SO2 concentrations across the

baghouse to egtab115h, if any, SO2 control was attained, and 2) to obtain

| l

802 measurements that may be compared with Method 6 measurements made by a

contractor's test crew. Other test data may be obtained from test report.

II. Summary and Discussion of Results

Testing was delayed nearly one week at the Martin-Marietta plant due
to the unavailability of sample calibration gases. The first test day was
September 13 and the equipment was mounted at the inlet to the baghouse.
The static pressure was positive and the temperature was about 180°C (355°F).
The dust concentration was fairly high; although, by turning the tip of
the probe nozzle away from the direction of gas flow and drawing only about
0.8 1pm (1.7 CFH) of sample, plugging of the filter was not a problem. The
Dynascience unit was calibrated with span gases of concentrations 185 ppm and
450 ppm and with ambient air for zero. Sampling began at about 9:45 am and

continued until about 11:45 am when the sampling equipment was removed. The

g - . R TR LI
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probe and filter holder were cleaned and the testing equipment taken to
the baghouse outlet.

At the outlet stack, the static pressure was nearly ambient and the
stack temperature was about 115°C (240°F). The sampling equipment was
mounted in a manner similar to the set-up used at the baghouse inlet.
Calibration-was completed and sampling began at about 2:45 pm. Sampling
continued until about 3:45 pm when it was learned that the plant had switched
to natural gaé firing from coal-firing at about 3:15 pm. Plans were made
with the plant.manager for the plant to operate on coal on September 14 for
the entire day. The kilns, however, were down for internal repairs on that

day and no testing was completed.

Table 1 shows a summary of the SO2 measurement results for the two test

periods.
Table 1
Results of 802 Sampling at Martin-Marietta Limé Kiln
Location SO2 Concentrations (based on 10 - minute averages)
Average High Low
(ppm) (ppm) (ppm)
inlet 98 224 58
_0ut1et 58 71 45

These results have been corrected for span and zero drift of the

Dynascience instrument. All data are shown in Appendix A.
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With the limited 502 data available from the Martin-Marietta plant,
any conclusion as to the effect of the baghouse on the 302 emissions would
have little support. One observation that can be made, however, is that a
greaf variation existed in the SO2 concentration at the baghouse inlet. A
sharp, high peak occurred during one ten-minute sampling period (379 ppm).
Excluding the ten-minute sampling period that had an 802 concentration
average of 224 ppm, the ten-minute average values ranged from 58 ppm to 107
ppm and the average was.83 ppm. Checks with plant personnel revealed no
explanation for the variation in 50, concentration. Neither stone feed rate
nor the coal feed rate were changed appreciably during the testing period
until the switch to natural gas at 3:30 pm and this brought the SO2 concen~
tration down to near zero.

The inlet and outlet 502 concentration measurements show a 41% decrease
in SO, across the baghouse. This result is based on only 20 minutes of
sampling at the outlet and some 2 hours at the inlet and_conducted at two
different times. |

More definite conclusions could be drawn from such testing if moreg
data were available. An even better test program would include simultaneous
inlet and outlet tests with the Dynascience monitors. Such a program
could easily be arranged in the field with two instruments.

Process Description and Operation

A complete process description is written elsewhere in the test report.
Briefly, the Martin-Marietta plant has three rotary kilns fired normally with
natural gas, but may be fired with'coal. Exhaust gases are drawn through

an induced draft from that, in turn, exhausts gases to the baghouse.




Iv.

Location of Sampling Ports
The inlet sample port was located in a horizontal duct immediately
downstream from the fan. The baghouse had three stacks from six bag

compartments. Sampling was performed on the middle stack.

Sampling and Analytical Procedures

The SO. measurements were performed with a Dynascience membrane monitor.

2
A special in-stack filter and condenser system was constructed so that a
gas sample could be drawn from the stack and the particulate and moisture
could be removed prior to entering the monitoring unit. The in-stack ff]—
ter holder held glass wool and a glass-fiber mat filter. The 0.8 m long
probe of stainless steel tubing was not heated, but mounted in the stack

so as to be at stack conditions. The condenser was a Teflon coil in an

jce bath and with a moisture trap.

The sample gas was drawn out of the stack by a leakless diaphragm
pump at the rate of about 0.8 Tpm. Output from the Dynascience monitor was
recorded with a strip-chart recorder. Calibration was performed prior to
each sampling period and immediately following each period. The calibration
gases were 450 ppm 502 and 185 ppm 502 in nitrogen.

The strip chart read-out was divided into 10-minute intervals and the
average was determined for each intervals. High and Tow values were also

noted. Data are shown in Appendix A.



Appendix A

Corrected 10-Minute Averages of SO2 Measurements at

Martin-Marietta Lime Plant Calera, Alabama

Corrected High Low Stack
. Test Average Peak - Point Temperature
Date Site Time PPM PPM. PPM °C.
| 9/13/75  Baghouse  9:52 am 86 95 79
: _ Inlet '
! 10:02 am 87 107 77
: 10:12 am 107 177 86 174 (345°F)
| 10:22 am 224 379 93
| 10:32 am 85 102 76
| 10:42 am 87 100 73
10:52 am 80 96 70
11:02 am 94 101 87 185 (365°F)
11:12 am 78 91 68
11:22 am 72 81 66
11:32 am 58 : 65 54
9/13/75  Baghouse 2:50 pm 45 60 40 115 (240°F)
Qutlet
3:00 A 81 68



APPENDIX C

COMPLETE NOX RESULTS
‘AND SAMPLE CALCULATION
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" "METHOD 7

NOx CALCULATIONS

Plant MMavrtiv - Waviext o
Date S Q,K\?St O\

Test No. \
Volume of flask and valWe (ml) . =VF = 2072.
Initial absolute pressure of flask (in Hg) = PI = .97 .
‘ Final absolute pressure of flask (in Hg) =PF = 27 75
Initial temperature of flask (°F) = TI = 95
| Final temperature of flask (°F) = TF = 95
i Mass of NOyx as NO, in gas sample (ng) = M= 23,9 _
E Volume of sample at standard conditions, dry basis(ml) = VS8
— PF PI
VS = 17.71 x (VF-25) (73yngg ~ TT+560°
‘ 27, 92 :
g VS =17.71 x ( 20¢7. -25)(7g Zu{o - 95/. TTE5) = 673 &8 ml
|
Concentration of NOy as NO, (dry basis) (1lbs/scf) = C‘
= -5 (M
C=6.2 x 10 X(VS)
C=6.:2x10“5x(8?’3'q ) = 3,016 x;o'5 | lbs

l(oq3'8 scf
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FIELD DATA SHEET

~ METHOD 10

LOCATION Ouflet rscba\w&geﬂs ; Stack#q

TEST Ry 2 1

DATE 7/%/7;

OPERATOR T ha lunant

TUNE METER READING 35

CALIB. METER READING

GAIN TURNS NUMBER Q.13

COMMENTS :

ROTAMETER SETTING
(Cubie—£6Amin, cubic ft/hr)

CO ANALYZER
Meter Reading

RUN NUMBER ,

3.0
3.0

= v—re - . e e e e

2%
27
5%

‘L
34

157

+ g



FIELD DATA SHEET - METHOD 10

LOCATION ek @achause 3 Stack )

TEST Ruw F L

DATE ‘7//d/75

OPERATOR “rm\mm

TUNE METER READING 73&

CALIB. METER READING

GAIN TURNS NUMBER 73.10

COMMENTS :

- JCK TIME

ROTAMETER SETTING
(Cubic ft/min, cublc ft/hr)

CO ANALYZER
Meter Reading

RUN NUMBER .

Y10 P,

431w,

3,0

3.0

|4

15“70




FIELD DATA SHEET - METHOD 10

LOCATION Q&.d\e‘\' Boj\r\oug(‘_‘jt-%/ s‘fC\D‘t.d#?

TEST Rud 7

DATE c?////75‘

OPERATOR [ halpra

TUNE METER READING 35

CALIB. METER READING

GAIN TURNS NUMBER_ 2.¥4

COMMENTS :

ROTAMETER SETTING

f Yok TIME (Cubic ft/min, cubic ft/hr)

CO ANALYZER

Meter Reading

RUN NUMBER ,

® (115135 3.0
W 4o- |55 5.0

2.5%,
257




FIELD DATA SHEET - METHOD 10

>

LOCATION Oufled BN?J\,MSS* 3) St Cuc)c'i:ﬂ- Y COMMENTS :

TEST Rund® 2

DATE ‘7//%/73

OPERATOR T ha lwrgn

TUNE METER READING 35

CALIB. METER READING

GAIN TURNS NUMBER .13

| ROTAMETER SETTING CO ANALYZER
pcx TIME (Cubic ft/min, cubic ft/hr) Meter Reading RUN NUMBER .
.l_l'.\};—}.'agf),/l/)‘ 2.0 77,
; . | —_—
35 P,

; - -qar- - e an ==




APPENDIX E

COMPLETE VISIBLE EMISSIONS RESULTS



Favil. Y
Sunsiary of Visibhle Emissions

9/3/75

' l_yp& 6f Frant: (_\VV\e_/ O..V\.(/Q/ Ce. “'\‘Q-a\(\.‘;* (::vsjl).‘.i(’l‘\,!_( ~ '-'H'-"

~ype of Discharge: S.&Q_O\J Distance from Observer to Dischargs Point: (50%+
Location of Discharge:g,. J_ wg@ Om\ﬂ 3 Height of Cbservation Point: @\nowﬁcﬁ Led q_,[

. Ru # : -
' Height of Point of D1Scharge ~ 'L Direction of Observer frem Discharge Pomtzgﬁxﬂ

Description of Background: ,k CB(KQ Ro.c e v“mul«cﬁ)
Description of Sky: Clewy J\'D OO“‘*,) Cl ow}

. Wind Direction: Ecu:jg— Wind Ve]ot:]t_y. R =S l/es/hw,
Color of Plume: L) \iie. Detached Plume: /L/z)
i| Duration of Observation: 3\\\&%’ _
SUMMARY -OF AVERAGE OPACITY ) SUMHMARY OF AVERAGE QPACITY
l Time ‘ Opacity Time Opacity

Set Number  Start End Sum  Average Set Number Start End Sum Average

=

W20 W3S 21 ' 134> 1347

1 o o o o
2 130 gty o © 22 \34% 1353 O o
3 M4z 47 o o 23 354 1359 © O
: WHE 153 o o 24 doo o5 o> o
> A A= Y 25( ) Wob WOl A o
l 6 1200 AOS © > ~
: 7 306G YA\ © o 27
8 1 Ay s o 28
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT ”H MIAM - W ;_ﬁ:t{:\__;

DATE ___9-5-75 '
SAMPLING LOCATION _ Besdirune O ulkaxt
INSIDE OF FAR WALL TO B
OUTSIDE OF NIPPLE, (DISTANCE A) .5 4
INSIDE OF NEAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE B) 3
STACK 1.D., (DISTANCE A - DISTANCE B) S
NEAREST UPSTREAM DISTURBANCE 2-Y
NEAREST DOWNSTREAM DISTURBANCE 0.5
CALCULATOR ) o SCHEMATIC OF SAMPLING LOCATION
~ TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION: COLUMNS 2 AND 3 ~ FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.D. STACK LD. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
( ''''''''''' -—'—'"'—'—-T--(b--—-’....,...,h_._,_, ) \_5',_/ - ...."—-—-—-"—‘—')/? T e "‘—'—“""_‘3_""'—‘““—-‘—--——---—- ‘Q_ —
2 L0 3 | / 5/8 \ 3 )%:5
2 L 05Y J 7 3y / 5y
Y 071 ’ 4 .*" 7
S 10 / 5 p | B ¥a
7 (G ] 8B Yy (P
& 194 g 7/;; /2 7/8
9 2% 7] % (Y ¥y
(O 272 /378 /¢
1 _ 5323 e /9 %2
(2 L 598 20 Yy 23 Yy
1% . Lo2 30 ¥y 33 ¥y
LA (77 3‘1Va 37/
14 728 37 B v 78
Lo .77 39 Yy Y2 Yy
2 8ok 41 % \ v Y 7z
18 . 839 \ o 27 \ Ys Vo
\9 B8 | 49 % 475
10 . Ra g 4y g Y& %8
2\ 924 Y 77 S O
3L QUS 48 Vy S/ %y
5 L% 49 % 5278
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PRELIMINARY VELOCITY TRAVERSE

PLANTW “«"7&'/'\ — ?77 M""Aﬂ:‘ ‘

DATE -

LocaTion. ¥ / “/%WW
STACKi.D. _&5 ¢
R e pRESSURE, . 10— 2 OB
n 2 # c\
OPERATORS ﬁ?jkh — Vut-c M SCHEMATIC OF TRAVERSE POINT LAYOUT

< oV 4. Nd\ﬂ,\

TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
MUMBER (apg), in.Hy0 (Tgh °F NUMBER @Apg), in.Hz0 (Tg), °F

[ l ' - T~ 1: 3 C""(_S

2 108 230 * o~ O8 249
3 O b 530 3 OR | Ds%-
¢ | o7 | 236 ¢ LOR | 2¢)
= | 08 | p¢3 |« < of | 26Y
v | o7s | 248 o 09 | >0
7 08 | O 7 07| 272
g | .08 |23535 & 09 | P73
q 08 2>s 7 ? OR | 275
0 | 085 | 2er /0 08< | 276
(f 09 |1 26Y (f 08 | 278
Q) O9Q R bh 1 09 1279
E 09 1278 (3 085 | X380
Y | o9 127/ | v |08 1583
< [ o9 272 < | o8y | D&Y
(6 | ,08 |o073 e | 08 | oy
7 | 09 | 2726 17 1,08 |28~
8 | o é 276 8 1,07 1285~
(@ 278 ¢ |07 | p8Y
0 09 s | 279 70 | 05~ | o8y
N 379 2.1 05 |38y
x> ~c>t? 280 w2 | 03 | 29
> | o5 |8 25 |03 @597

AVERAGE . ‘38§ AVERAGE , C,)‘7(7 ’
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!  GENERAL DATA SHEET |
| TYPE RUN - '/;//vﬁ/g,&:.g\ — Madin Mol
oate: 9~ & "~ RUN NO. /

LOCATION:%({M &%w’&w OPERATORS : ﬁQQ‘:A/( |

!

|

I

I

! INITIAL FINAL

l METER TEMPERATURE C/’@a 1063 ° (ee. 5=
"METER READTNG 598073 53 K74 [ 0T/
l TIME | | |3 0> [3:30 SO/WM.\-»\-.
l FLOW RATE ﬁ C‘C’?/\

| ¥

|
?nAROMETRIc PRESSURE A9. 75
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MOISTURE IN STACK GAS DETERMINATION

METHOD 4

Plant W/cgi@ - %?W 3 pate _9~&~ 78"
Run # _JL Location Sampled:u/ é&gyﬁfagQLaw‘”élzé\
Volume of gas at meter conditions (CF) .= VM = /469’7/
Average meter temperature (°F) = TM = [00.8 )<
Barometric pressure absolute (in Hg) = PB = 837-7£?
VMS = Volume of gas sampled at standard conditions (SCF)

0 - (and
s = 7.7V (VM) (PB) _ 17,71 (/£07/)(d972s) /0077 SCL

“(TM + 1460) : (/o5 + 460)

Volume of water final JJ.0 Wt. of silica gel final 255
Volume of water initiald0  Wt. of silica gel initial J 4.

/é gm

Volume collected V; = F.0 Wt. of water V,

Total volume of water collected (ml) =V, + V, = VL, = 53.49

Volume of watef vapor at standard conditions (CF) = VW
VW = (.O474)(VL) = .0474( 3.6 ) = p. /l0&

Mole fraction of water vapor = M

VW _ (6.1708)

TS + VW - (Joo7 ) * rady - M = 0. /1777

M =

Percent moisture = (lOO)(M) = 100 ( ) = %M /‘,‘,412~



NOMOGRAPH DATA

Pl Masaliz

PLANT

oate___ 1878
SAMPLING LOCATION / Baﬁjwﬂ
CALIBRATED PRESSURE DIFFERENTIAL ACROSS
| ORIFICE, in. Hy0 ‘ b 6 Alg / 474
AVERAGE METER TEMPERATURE (AMBIENT +20°F),°F Tm aye. 100°F
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 74, ¢
BAROMETRIC PRESSURE AT METER, in. Hg Pn 25, ¢
STATIC PRESSURE IN STACK, in. Hg —0.0P
| (P0.073 x STACK GAUGE PRESSURE in in. Hy0) - Py 29 77
PS
RATIO OF STATIC PRESSURE TO METER PRESSURE | 1.0
TEMPERATURE, °F T
AVERAGE STACK Swe, | Q6T L
AVERAGE VELOCITY HEAD, in. H,0 SPav. | 0,078
MAXIMUM VELOCITY HEAD, in. H,0 8omax, | 0. 09
C FACTOR 0,5
CALCULATED NOZZLE DIAMETER, in. aretsd | Yy,
ACTUAL NOZZLE DIAMETER, in, ﬁﬂ 0374
REFERENCE ap, in. Hy0 | o=sl 6. Iso
EPA (Dur) 234
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CLEAN-UP DATA

Plant %faj;: -77%@175-

pate_ 7/4(7¢"

Comments:

Sampling Location E?éjij%2_£2w%ﬂ-

Sample Type

P ol

Run Number 5’7L{’"‘1"OT3 - o 'é)/ 7-/ 3/ \/

Sample Box Number

_ o e
Clean-up Man Zzzgr_z( Idzgﬂzgé _UJ: ﬁlﬂq .

IMPINGERS -

Final Vol. 224 m1 ;g m
Initial Vol., 290 m1  »0N ml

#5

Net Vol. A9 ml 4 m
Total Net Volume in Impingers

SILICA GEL

Final Weight 214.9 g
Initial Weight J0O.0 g

Net Weight 4.9 g

#1 #2 #3 #o
T ml ml ml
S ml ml ml
3 ml ml ml
o/ ml

g g

g g

g g

L
149 &

Total Net Weight in Silica Gel

Total Moisture S vq g

-~
Filter Number(s) [/-D?

MRC 7/73
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CLEAN-UP_ DATA

PlantM —w Comments:

Date__9//0/ 35" S-9r~po03- 00Ul - U
Sampling Location @;,4 “ o ~e UL Pl Ao-
Sample Type ‘hAtt) ¢ | ~o°y ABfH, o
Run Number_& -6 4Y ﬂ//_v A ..
- Sample Box Number 7 —p s .6//7,/52_0-*54‘20 %/
Clean-up Man Ca.a—A - C::?,L

IMPINGERS

| #1 #2 #3 #4 #5
Final Vol. 2v¢ ml (30 ml ~//9n ml ml
Initial Vol./y ml g0 ml O ml ml ml 3/
Net Vol. /7? ml %2 ml /0 m ml ml ' e
‘ 200 |
Total Net Volume in Impingers 4@ a@ ml 210
,H/_ ra

SILICA GEL

Final Weight 2 24.2 g g

Initial Weight 200 <O g g g
_Net Weight 2Yc2l—g g g

2 34.
Total Net Weight in Silica Gel __JHa#d )Y.J ¢
3o~ =

Total Moisture ﬁg

Filter Number(s) //r 0/

MRC 7/73
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CLEAN-UP DATA

Plant a _-LS Comments:
Date 9(1la /55
Sampling Location % _aé_.é;/"' Jgf%,u_,
Sample Type__ 2t fls /s~ | ;‘74&” .
Run Number AP e 5;7_5"—&03 - o3§.> Faél:
Sample Box Number , ' 037 1d/ ch’
A / (]
clean-up Man_ /oA O0f 0‘5:«» 2ad Vo lh
S 7~ O37 2nd Jfo B
' o %o
IMPINGERS -
#1 #2 #3 #4 #5
Final Vol. 4@ ml ;3o ml 4,0 ml ml ml
Initial Vol. //© ml /)®© ml J0 ml ml ml
7 /
Net Vol. /§£& m’ 32 m 9.0 m m1 ml
Total Net Volume in Impingers |4 / ml
SILICA GEL
Final Weight 22 /% g g g
Initial Weight 2.¢e>, O ¢ g g
Net Weight 2/ g g g
Total Net Weight in Silica Gel Al g

Total Molsture 9 /8 ;L g

Filter Number(s) //—-"ﬂé

MRC 7/73
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CLEAN-UP DATA

Plant /%,5!7/'.1 /%&;77,4 Comments :
Date F/ro/7¢
L3 3 d
Sampling Location ﬁé //éz).Se-’
Sample Type £A24 Herrfol v
Run Number / Il T
Sample Box Number /= #

Clean-up Man 4J. e Dow 9LD

L0~ 0 #b Fre

18 844,
19 44 #ee
. GO Lipk

IMPINGERS -

#1 42 #3 44 #5
Final Vol. gy ml  ygp ml F ml ml ml
Initial Vol. ,#»n ml a0 ml /> ml ml ml
Net Vol. 24 m1 70 m1 5 ml ml ml
Total Net Volume in Impingers 297 ml
SILICA GEL
Final Weight 275,/ 8 g
Initial Weight _ &00.-0 g g
Net Weight /5. ) ¢ g
Total Net Weight in Silica Gel /S / g

Total Moisture _ 23 \ L g

Filter Number(s) H - 0?7

MRC 7/73
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CLEAN-UF DATA

P lantj\l\a’m‘\ - ‘N\M(’«Sr&a—--

Date ,’7:///,/7 s

Comments:

Sampling Location G;..am ~ §-\-a¢(z,¢b 3

Sample Type ¢ PA # <

Run Number: A

Sample Box Number :¢

clean-up Man_ oy \\ Oueln .

IMPINGERS

#1 #2 #3 #4 #5
Final Vol. 27,/ ml /30 ml §.0 ml ml ml
Initial Vol., rer ml ,¢9p ml ¢o.o ml ml ml
Net Vol. /79 m1 Fo ml §o0 m1 ml ml
Total Net Volume in Impingers A/ D ml
SILICA GEL
Final Weight 2AAPCO g g
Initial Weight 200.0 g g
Net Weight A0 4 g
Total Net Weight in Silica Gel PN

Total Moisture 9239[ g

Filter Number(s) /=87

MRC 7/73
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CLEAN-UP DATA

Plant mj: Wcu,ﬁ;; Comments: Pases 083 -65T - F 44-

pate_ 4//2 /7§ | iy -
Sampling Location W‘*‘ 2 @%—QA-/ 5‘,75‘:005-0.5 7 F/z, Lers
Sample Type W/M 3 ' g 73/_003..058 ﬁz, [JJDO

Run Number - , — 7 A
¢-75-005-055 8 /= F
Sample Box Number ﬂg,#p,fflo
~ 2. s
Clean~up Man W\ - Comp MM $-75003-0L0
. {
IMPINGERS -
#1 o #2 #3 #U4 #5
Final Vol. 2./¢ m1 /20 mi £ (.Om ml ml
Tnitial Vol. /0@ m1i /00 m ml ml ml
Net Vol. /O ml 22 ml ml ml ml
Total Net Volume in Impingers ] 3 ml
SILICA GEL
Final Weight 2Z.20.6 ¢ g g
Initial Weight &92-9 g g g
Net Weight 20/ ¢ g g
206
Total Net Welght in Silica Gel g

Total Moisture \6\ t(é" g

Filter Number(s) [_/-»d‘/"

MRC 7/73
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TRAVERSE POINT LOCATIONS FOR RECTANGULAR DUCTS

vt Wande = Murdbor

oate G~ 1t(- 1S
SAMPLING LOCATION ,Q«v&:f’ (& /va/&rw.s.{
INSIDE STACK DIMENSIONS 39" x _ o”

INSIDE OF NEAR WALL TO 3
QUTSIDE OF NIPPLE, (Distance B)

EQUIVALENT STACK 1.0, 47. 27

NEAREST UPSTAEAM DISTURBANCE 'ZZiMsz m&:ﬂ/ :
NEAREST DOWNSTREAM DISTURBANCE __ o Leeal 2 Wcﬁm
NUMBER OF TRAVERSE POINTS LOnRAY_ S5 x _/©Q
catcutaton (72 § '

o °s -
L o ~ - .

- 1
ILLUSTRATE L ' INCREMENT
PORT f’;g““"sﬁk 78 DIMENSIONS
STACK DIMENSIONS | a4 _ -
— ~ 6

# = ez

39

Lo
TRAVERSE INSIDE OF NEAR TRAVERSE POINT LOCATION DISTANCE
POINT WALL TO TRAVERSE FROM OUTSIDE OF NIPPLE PORT FROM

NUMBER (uiszfr:::m DISTANCE B 1 (suM 0F DISTANCES A+B) LOCATION 1 ¢nge oF sTaCk

f 3 V% 3" %" A

2_| @ | ;iR

¥

3 |5 / M g

4 2 | 24

5 127 f 30

o 33 ‘ 36

71 3% I 42

8 | ug Yy

g 5 | &Y

|0 s (O




l | | / 74'548
PRELIMINARY VELOCITY TRAVERSE /¢4
RT /] O
% PLANT iad \%L ' 5
: - DATE G~1l- 758 O 2
l LOCATION, erleAd t R buuna AL e
STACKLD. _ L0 % 3 1
| BARONETRIC PRESSURE, in. He 29 6y 2%
| ' STACK GAUGE PRESSURE, in. #)0_1 0+ 9.5~ S
OPERATORS (2 6 W Dgreel/ SCHEMATIC OF TRAVERSE POINT LAYOUT
' P o ~ 13
; TRAVERSE VELOCITY STACK TRAVER'SE ' VELOCITY STACK
5 l POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
a NUMBER | (pg), in.Hy0 (Tg), °F NUMBER | (apg), inHy0 1), °F
w / 036 | 3¢ 7 70 & 57 Y
| 2 .37 | 375 Fre | , 45 | vyr
! | 3 (32| 384 3
| 4 HO | 397 7o 2| B30 | 3
l 5 [ L7l L/ A/ / i~
% b 5] |42y Pz 2 | 33 | N2
n 7 57 | 433
8 S 9 | 439
q / C/’ &) 4 5__[_‘,\
‘ l 10 L5 ? L/ 5 7
. 0. 30| 235
' ™ 0, 2L | 346
I [ 0. 35 | 364
Y p- 44 3BL
i S 10,631 397
b 0.586 | 4yo9g
| 7 0S5 793’2
g 0159 4 3G
| q 6,5k | 4y}
/10 .53 4 5"/
l, 1¢_"° 1052 [z
I P o lo.57 | ¥4S3
AVERAGE AVERAGE
EPA (Dur) 233
' 4/12




METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant 7W]¢uxil&\ - )44 wJngﬁil\
C\
Date __ 1/ 22 /75
Test No. T v\ d‘% = r\?,t\_,»v».L
Area of stack (ft?2) = A= _J6. 25
Pitot tube coefficient, type S = CP=_,872
' Temperature (average) of stack (°F) = TS = Y25
Average of square root of velocity head (in H,0)1/2 = Yyip= ,(6&EO
c -
Absolute pressure of stack gas in Hg ' = PS, = 3 /r //
note PS = Barometric pressure (in Hg)-(static pressure (in H,0)/13.6)
o
Percent moisture = M= /Z 7%
) Molecular weight of stack gas - (lbs/lb mole) = MS = 95’:575
VS = stack gas velocity (f.p.s.)
o _ TS+460 —_—
VS = 85.’48 x CP x PSXNS X (/Ap)ave
- "y L
VS = 85.48 x ,gox yEiabl x( ,,08(/) = /7' 85 't
16.66% 6.7 sec
Qg = volumetric flow rate (SCFM)
_ - -2 530 PS
Qs = 60x(1-(Mx1072))VS x A x (755760) * (29.92)

69 ; 4.7 y
Qs = 6ox(g 1 88 x4l x it x([g_gl?f_gﬁ) x ;9 5793 =79/ scim

“




| GENERAL DATA SHEET  _ )7/ 4.7, Wwwjm
TYPE RUN - ,%W G

2
} pens: 9= 9 o vo. /=

g e A Belcns_ ormnurors: [ L
- /7 )/ 9 (/8
Voo Jll97Y [678Ye 0872
l oy JOJ6 /5 prin

‘ f S
l FLOW RATE i/ (’\ﬂ/ \
PAROMETRIC PRESSURE ﬁ 89\

Il 0.872 «x 2982 A .‘-5--212- 0,77 SCF

24402 508

COMMENTS:

..';:i\-a/ﬁc-bw_f; Y P\ Cj%w(, ;- w\ a0 s Arndin) ;Lc,c_«,/ 7[#
7 (.
l ‘/L‘“( Coend fcfhv;e mein] / MJH& e ra 14/1 n (

A
AL l/é/(/“-— A

Tl\-l O‘L,L»uf L_/ ’L&;jO’LdM ,M,._( ALk e AL k./w—c/ (Z
7/'&/3 wig ‘*"/7 "6%/_%

[Mw ~ S50




GENERAL DATA SHEET

l ovpE RUN - AT~ Dovbo MamicHer ¥/ D bro-
I DATE: Y9/ ¢ RUN NO. /
i ' |
l' LOCATION: /\)L—'Igwf slzole %/ OPERATORS: }]¢fé w(%\'
| l INITIAL FINAL
& -
METER TEMPERATURE 97/~ 79~ 75 F 9
] | 595 )55 ‘-'
" 'METER READING ' ﬂfﬁf 9%@ 299 i 110
5 - | 2B |
- TIME | /045 A [OF A~ 1047 b
| | ‘ :
l_ FLOW RATE gL 2.3 ofly 2.3
nAROMETRIC PRESSURE 49,80 " /1/5, 24,60 K[_]é

}l (et asli<p,ColC N

COMMENTS :

110 2180 S30 . p50 SCIF
2992 558

- =



GENERAL DATA SHEET

-~

2vpE RON - 2O, 77/&{/(,, .)Z/ Aok Ay
DATE : 6/7 A RUN No. A 7L

” - 2
l LOCATION : /'nzg 2. ﬁ)a; OPERATORS :

INITIAL FINAL

METER TEMPERATURE /3 .30 /30

"METER READING ' lééﬂj b 70 /(9. 5/[77 O.877
TIME | | /,303(‘9) ' / gg/c/ / &
R

FLOW RATE

'pAROMETRIC PRESSURE Q7.8

COMMENTS :
)/a/CLW’V\ LA AL /{‘ Y,

5\) / 4 *\—W./( - fg / ¢

879 282, E30. . .97 SCF
28.472 590



GENERAL DATA SHEET

rvee ruN - EPA B Madan Narrette

o

I |
l DATE : %/’”— | - RUN NO. L~ 0O
LOCATION: %LKSP Stecx @)  OPERATORS: Mc;{’mﬂvee
I | INITIAL FINAL
I METER TEMPERATURE /OS5 °F JSOF [28:S /3};- .

7HE, 357 0. 770
) \é—' 4—/'7/ 'wa e

| s
/3350 20 Yo

"METER READING

TIME

FLOW RATE

WROMETRIC PRESSURE 29,5 3 //c,—
: vy

lenk RAe < 0.0 0)ctin

COMMENTS :

01770 26.8 2% 30

T ~ T o.71E sCi-
742 _l:glu(,,,s




GENERAL DATA SHEET

TYPE RUN - -p/\ %/ 7/

DATE: F-/0-7 5 RUN NO. 3 ,L
| LOCATION:M_&%M_,, OPERATORS : pﬂ,\éfﬂj
INITIAL FINAL
METER TEMPERATURE /O /027/ / 03
I'METER READING ) T8, 263 /7[, e /. 90 7
l TIME | | 730 75 3 A3
I FLOW RATE 5 w’T/A\
rAROMETRIC PRESSURE /97._7-5/

COMMENTS : \/ ot »f g ! '/—:LO:I




GENERAL DATA SHEET

TYPE RUN - £P4 %4 /?zd,ﬂé; Pevietlon

DATE: N0/ 5s rRoN No. 3 ~ ©

I LOCATION: *3 Bg,;lw.\_gp Skes® )  OPERATORS: /‘IC‘&MAWP*
I INITIAL FINAL
l, METER TEMPERATURE §¢ o) $7°F 8« S
'METER READING ' FYE 769 $49.542 ©. 773
' . ' ' P;,wcjt E‘uwblﬂz
TIME - O727 bys O143 hes @757 s
l FLOW RATE 3, <t
' @ -3AROMETRIC PRESSURE 29.75
leotc ('aa-& < (Z.Od/ [v,(;"l & /5 /',é]ér
COMMENTS :
0.3, L1785, 30 - 5.4 SCF

[’ -




GENERAL DATA SHEET

TYPE RUN - _‘}‘0,;_

i

l parg: 1-/0-75

l 'LOCATION: @»jﬁm PDboef

; | INITIAL

| METER TEMPERATURE [ 3
1

| METER READING | 7/. 842
| I TIME | | / Q’ /O

l' FLOW RATE 3. F’f\_
| “AROMETRIC PRESSURE 29, 75

COMMENTS :

¥

RUN NO. L/ - :-7-__
OPERATORS : f u@éﬁé\_”
/3 > /3 2.
[ 72,745 ©.873
/Y35 2O s

F/LL/LQ /6‘emw~ ow\/’%rgf /\.u«:/ a,éw;/ S e, i ._,4— e,
f«uwvﬂb LUTBAN Lu-“\-e'/‘zl, U’G'u«»q ¢ U—V\-%/ ﬁ‘-\,ﬁ&j 2 5?/ 4 .



GENERAL DATA SHEET
L. -
~ - ' Lo . .
YRR RUN - £ Y Tlechin Mo sette

DATE: 4//?/75’ .‘ rRUN No. 4 — O

LOCATION: 7 ferhing: $Ech”Q,  OPERATORS: _/Jefbnsbrec
4 . . .

INTTIAL FINAL
METER TEMPERATURE /06~ /04 [0S F @?
f "METER READING ' F$H4 794 £S5 5¢3 oF '7(;:‘,/7
agioelis | 2 )% by s (423 s G 143
l FLOW RATE 3.8 0h
'..?.,;ROMETRIC PRESSURE X775
S/

-l.-L&M Aite  <0.00] cth

COMMENTS :

, — - .
0")(9‘?[)( 29.775 X S 30_ - o‘q("/
39.97C s LS .

c

C
-7

la\_:t




R
=
)
£
)
=
1
Y\
O

DATE: 9” /- 75 RUN NO. 5"1—
LOCATION: %AMW OPERATORS : ﬁ,&é;};{_

INTTTIAL FINAL

7 -
METER TEMPERATURE 7 7 ‘/é) 97.5

'METER‘READING | | /730 (9é7 274 / 58 0.8%9/ ‘

TINE 5035 6’ g 5/ 2 i,
FLOW RATE 5@3&@

" JAROMETRIC PRESSURE 29.¢4

COMMENTS :

X ??-(,’L/ . _5"3(') -0 8_,7
2




Yot oA T e oa oA
G."‘,‘\.IL,‘;-;A_A Lo’

[aal v 3ol
B

DATE : '¢4Q7<35f
LOCATION: @L%SM 7

FOF
856254

METER TZEMPERATURE

'S VETER READING

' TIME

| l |
-FLOW RATE

0500 ks
3.5 fA

2164

CJAROMETRIC PRESSURE

. leek rede < 0.00/ ctn

- COMMENTS:

Q. L
s
29.472

I
i
l__ ..St( 9.0 520
1
i
i

RUN - GRS LTertin [l

S -
025ann. 3t ST) fandree

RON NO.

50 °F avq

3
0.8(]

Bl puvge

b O5 20 s




TYPE RUN - 509. "‘ﬁ)%“ )%

l . GENERAL DATA SHEET
\1 :
1

oare: G-/ =75 run wo. (b <L

i it oo rieon (L
R 93 9 73
' 'METER READING | | /71/ 885 \ /5 77 ﬁ/ ) gg? |
| - | g/rO 832 2% i
' FLOW RATE s ¢ £ /

i (* 44
JAROMETRIC PRESSURE

COMMENTS : MW T 7 30— \(/qu,ﬁ//gﬁwﬂ/fg/a
g LN Vecote

0.68%, 20.£1 « 322 . 0.8Y|
29.97¢ 553




TN T AT ™ F M ST
G,L:\Lf‘ir‘.h Lédww s otk

f"‘\.

TYPE RUN - EPA L axtiv ey weffe,
patE: _97a/25” RUN NO. _& = O

l LOCATTON: #3 ﬁz/.;é;giﬁ Stack ¥a_ orzaators: /Tl Ao dpee

INITIAL FINAL

METER TEMPERATURE 54 D F Y4 °F & L( |

"METER READING 55835 $57.0%§5 065 o

Tl pM]C_‘ '

| 0807 -
TIE -S4 hys S A 27N L

FLOW RATE | 3.8 cth

[
'».«_;AROML‘I‘RIC PRESSURE 29 5 \

.-LM theet O b @ /,1”/6

COMMENTS :

0:853, 2259 . 2°9 . 5. gro SoF
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[b]To-] || it | v |57 8 |5
1 . , { X9 <
Ap| L0~ | [ets! o] L&
& [ . _ " b V]
_ - v il L) . - _.m 4 1
7| 4k \ L &Y ﬁ%@ ) Y\c S 1 Lsy
“F — 7 |2 h [ A
Sl 7 AT eecz| o 22 R &
" [ 1 .,.)”..‘f\/r hit \.. ey
— il D v R s e
B " ___ Q'L £ :
A4 | @ o / ZI w &7 < \
AT R 5/ R B O EJ L R L7 R N
O e R TR VT Y% VAR UL
7| or- oo gl B L |2st| A |7 %
ﬁ.h,ni 125/9q1 ﬁﬁ,u 0Z¥ 84 ur | 84 ut uﬁ.b.,H feq . 34 .S” 8H uyl °‘oN *oN 1 auntg| Leqg
‘suon| 'ouod . Fy-TO0A | Tw” @) Jo | wmnoeA | “ssaid sisA{euy g o | wmnoen ‘ssaxd} dserd ofdweg
XO} XON : a -dutagl serd 1eg dn duwal ! serd .ummV\N.
ON ON sy JeHF..\.\_. SV TeuTa ueaT) ST _\..D:b*v
\,M_‘_.\mmnu Tz @267 T2 P05 L MW | |
- | 1sk1euy A [ & 775 > 97 T4 utod ajdues
LFETIE a1 SFIIIL] VEI Aesdod
{74/ =¥a L2 sl XON - L QOHIAW VAT ~ TINAITO0UL DNITIWVS TDUNOS
- \\nW \lQ& MNm ﬂw\.._r

L ik




~ T N i -
Rz |
N

N4
<

]
\\\ //“-1
|~

AN/ g NG|
B R\ \%wﬁ‘%/ \&\i ]
. o e A

N
./
"\
L/
\><;/
AN
X
BN
AR YAN

Ly
2 . ’ 1 ! Q \
5,0~ EAr I nyAm o A VAN
7 N Y . : i .
o~ e I STS S L U AT L T A Wb 2
20 ~ _ \\owm 0’ - fvv\ﬁ ﬁomo \N\? o4 k80 TJ._on &\w\f.\\\ -~
T 7 . - - ; < ] - { -
so-| - || Ot | oA A A el L] ¢ Ve
pio - Folg| TT— R 1 TH 0T vise F1ur | £ | < 54 -
7 T , . : A S 7
 jeom 30| @70 |psvr | B0 e o CS|esLe |PeT a5 | 7 |G,
. (] IALDTIN - — z
wdd| 355797 T 0Z¥ . 89 ur | 34 ut|auwnul| Aeq 8H ur] 8H utl ‘OoN | 'oN{euil feq
-suop| ouod fy-T10A | qu” D Jo | wnndeA [ssaxdg mﬁmazm:d‘ g0 wnnoe A "ssaxd| Mseldl ajduteg
o) XON | na | rdweal  vysera| cieg n ‘duray,| dserd| caed "7
XON Ssya3| 2oLl mm.q.. T ueaTd ol \th,,A
m\ﬂm\b\%ﬁ.\w\\\ Q ishieuy APrL0Q 25V 0 hw% U0 meEmw
L GoF Ly T D \«Q\\ 1oofcag | Lry D mxl\knmv\%\s QRM\Q\ ~ Auedwod
S4/0/6 218 . } XON = L QOHLAW VAT ~ TYNATD0UL DNITIWVS IDUNOS

C

il B e e e W 03 l‘urdr P - - ., ; Iweinl - .




ol Ut [ ] 7818 2| | |44 5 | wPh

T - m Shid ‘ .w%;\.mm J ~\_ A oAV

I A e K I Y R
) )

5] \.\- ' + .
T E-|$T [P BN LB |0 8¢ | hs el 111 1 |,
wdd] 3557a1 T 0y | S Uy | 9H UT|ounL | Aeq SH ur| 8H uri 'ON | 'ON| eunj] Aeq
*au07)] ‘oucd . fy-IOA : ,H.E! )] .mo wnndeA | *ssaxdi sisAreuy g0 wInnoep "ssai1d| Yseld a[duwieg
xON| XON | na | dweg]  yserd| cieg :mw duray,| dserd| caeq
dsyrd| vL2y mmdﬂ. feut . 1 : Tyl
: y .

| 1sdjeuy V)\W\V\j ) x.?.:efxu\«b\dmw\ jutod sjdweg

7/~ 2/49 ofexd . \JNWBQAC\R SNJ\Q\\\ Auedwon

M L -€/ rm. 2180 . . XON = L D‘Oﬂﬂ O «ma - HMDQAUO&& DNITAWVS 3DUNO0S




PLANT W des - ww,ﬁbtm

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

DATE

Q-s5-31¢9

SAMPLING LOCATION
INSIDE OF FAR WALL TO
OUTSIDE OF NIPPLE, (DISTANGE A)

1w 0M

INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE B)

4/12

STACK 1D., (DISTANCE A - DISTANCE B) —_ > ©
NEAREST UPSTREAM DISTURBANCE Nt Komts
NEAREST DOWNSTREAM, DISTURBANCE ___ 9 d-—torveaXapy -
CALCULATOR a3 SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT ‘FRACTION: * COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUNBER OF STACKLD. | STACKLD. (TONEAREST 1/8 INCH) | DISTANCEB |  (SUNM OF COLUMNS 4 & 5)
— o d— 20 £y I I
2 34y / ! % 2
3 . o"7{ 2 7y
Y 169 3 vy
g (4G Y %g
(& . 188 5/8
/ X% 7 Fi
& . 296 87g
f L3R /¥
/0 (o 1 ¥ /B Ve
(/ i 70 Y 2/ %
/L 76 Y | 22 Py
' 3 . H1 2 ! 7 .3/5
'y asy I 25 g
(s . 89 / 26 3y
| . 919 | 27 Y
(7 45k | | 28
B 9B | ——29 5/2 D P
EPA (Dur) 232




PRELIMINARY VELOCITY TRAVERSE

w Hatis
PLANT /Y Reliy

- Wd/ubm
- % DATE /13,75
l LOCATION. \\\\Arcﬁ@\r
| STACK 1.D. 20"
| BARONETRIC PRESSURE, in. hg__27- 5 ¢/
I STACK GAUGE PRESSURE, in, #,0__201" ) 0
' oPERATORS 22 e D> "“*VQ’{ o Uleskpon- SCHEMATIC OF TRAVERSE POINT LAYOUT
. TRAVERSE VELOCITY STAC ' ‘
o[ e e | | e
j NUMBER (apg), in.Hy0 (T, °F NUMBER (8p,), inHz0 M), °F
' Al ,02 20¢, VY 06 | K03
) , .O(o 20 7 I ,09 RO
| 3 7 206 3 X | 202
| - "75; 206 L 3 20
5 OV | o2aS 9 14 20
! & Al QL : = o0
N — .06 | 2/%0 7 [ 20
LA 1 10 1 £2 g 2R
1 7 Al L 177 9 IH | o]
/© ] 204 /D )14 | o)
»" //2 _.I:Z’ 03 /l TEREYXY
. [ . 2O /2 (2 | 20
/3 R 205 13 1 20|
| /4 o 2 /Y NIREE
15 , &7 0% /4 10 | 20|
| /b 05 | o5 [l 07 | a0
AVERAGE ’ AVERAGE
' EPA (Dur) 233
' 4/12
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V2 CLEAN-UP DATA

Plant M‘:«J N\\ﬂ/\@*{lﬁ. Comments :

pate__ 4|2 ¢
Samplinglﬁoca’wion [-JM/'L\A‘LM
Sample Type 5@99 ﬁﬁjgf ‘
Run Number No, |

Sample Box Number

Clean-up Man Cor Ceeob YN Do-—u_ﬁe)

IMPINGERS -
oon #2 o #3 #U #5
Final Vol. 2}‘7}/ ml %_;'"Z_,ml ;--5? ml ml ml
Initial Vol. (o ml [O4 ml ©C m1 ml ml
Net Vol. Z«B?Y ml - y72. ml 7/'5%7 ml ml " ml
—

Total Net Volume in Impingers d?{?& ml

SILICA GEL

.

Final Weight </ 75 g g

Initial Weight Z40.© ¢ g
Net Weij s

e eight / c/ , 5 g g
Total Net Welght in Silica Gel /}’,( g

Total Moisture =_5_DOZ. 5’g

Filter Number(s) .39-/72.

MRC 7/73
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CLEAN-UP DATA

Plant me - 74@,,!2'2_, Comments:

: . 070
Date 9//7/7) Flle. §-7§ 003" g
Sampling Locatlon - //;, Hea §-757003-0
Sample Type S 3/_4 l'jio $-75"003" O9L
Run Number . 2z '/Z fce S-73 5003 -093 oy
Sample Box Number , - 1 §.757003-°
Clean-up Man - B/"" HZO/K/»O G4
IMPINGERS -
#1 #2 #3 #4 #5
27O
Final Vol. $p39 ml #3z2m 279m ml ml 3372
Initial Vol. /92 ml /07 m1 9 m1 ml mp 2939
Net Vol. 2Z93% ml 37zml 270 ml ml ml = sl
Total Net Volume in Impingers _3 S5 ¢/ ml
SILICA GEL
Final Weight 2 4¢.© g g g
‘Initial Weight 2¢2. 0 g g g
Net Weight Y40 g & g
Total Net Weight in Silica Gel Y O g
Total Molsture 35’8‘;’
, . /8
Filter Number(s) 39-2¢ gy
48/
5
228
487
¢/
—— e e

~ MRC 7/73 20319
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CLEAN-UP DATA

Plant_2ZuZer nm.cllo Comments: AILT-S§-757003-09¢

pate_ 7//7/75" P Khelon S-757003~0 ¢
Sampling LOC&W B yo $-75-003-097
Sample Type 57

Run Number = ' Bl Rai. $-75-003-078

Sample Box Number

Clean-up ManM,ﬁﬁ/df@‘i

IMPINGERS -
| #L #2 #3 #l4 #5
Final Vol. 2¢7/ ml Y9 w1 178 m ml ml
Initial Vol. /0® ml /00 m1 € m ml ml
Net Vol. 3%7) m1 46 n1 /78 m ml ml
Total Net Volume in Impingers 39¢ < ml
SILICA GEL
Final Weight =363 8 S 30,?' g 5HY, o g
Initial Welght 3o g Beov.9g S2.0 ¢
Net Weight 343 g 30,9 &g Y. 2. ¢
Total Net Weight in Silica Gel _ /// Y e
Total Moisture L/Db’(o-‘?‘ g | <
o 70
Filter Number(s) 55*]/{;0 ‘1’7/(
Z8-25 (5) 472,
39-230) 47
76
‘/5’5
AY %—

MRC 7/73



APPENDIX G

ANALYTICAL DATA SHEETS



ANALYTICAL DATA
l COMMENTS:
l SAMPLING LOCATION
SAHPLE TYPE
. RUN NUMBER .
SAMPLE BOX NUMBER <
‘ l CLEAN-UP MEN 7/)//(* @maé,(,
W ANALYST 7 s
; I FRONT HALF ' LABORATORY RESULTS
| ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER Z5-d03-03 > ' TR
| ' FLASK, FRONT HALF OF FILTER HOLDER _
| _ FILTER NUMBER . ZSFO g CONTAINER S5 02303/ M3 m
n FRONT HALF SUBTOTAL 7.9 ng
B sackuar
' IMPINGER CONTENTS AND WATER WASH OF CONTAINER S-2S©0D 3-0 33 L2l mg
l IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM o/
: HALF OF FILTER HOLDER EXTRACTION AP
l ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER S 75-6230 3¢ A e ng
AND BACK HALF OF FILTER HOLDER eV
: BACK HALF SUBTOTAL / mg
l TOTAL WEIGHT Th 3 m
I MOISTURE
IMPINGERS
l FINALVOLUME __ ml
INITIAL VOLUME _ ml
NET VOLUME _ il
l SILICA GEL
FINAL WEIGHT g g g
INITIAL WEIGHT g 2 g
l NET WEIGHT g g £ TOTAL MOISTURE g
EPA (Dui) 231
l 4/12




ANALYTICAL DATA

777/},; Za / Wm&fL COMMENTS:

PLANT

DATE 7//0/7 5
SAMPLING LOCATION T%J_’,ﬁ/ Fa
SAMPLE TYPE Yol o
RUN NUMBER D=
SAMPLE BOX NUMBER </
CLEAN-UP MEN ot &;é
ANALYST Ny
FRONT HALF ' LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER=. 25 -023-0¢2 ,// / mg
FLASK, FRONT HALF OF FILTER HOLDER
— .
FILTER NUMBER _Z. 3727 . CONTAINER 2~235-¢23-¢y/ 2.5 mg
éc ‘2& ’2‘.5-' éj‘
FRONT HALF SUBTOTAL I A mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER =23 -¢2F-0Y 3 s, (o __mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM o/
HALF OF FILTER HOLDER EXTRACTION 0, mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER Sz 25-003-c%y .S m
AND BACK HALF OF FILTER HOLDER 57
: BACK HALF SUBTOTAL / .5 mg
TOTAL WEIGHT S G, 7 m
MOISTURE
INPINGERS
FINAL VOLUME _______ ml
INITIAL VOLUME __ ml
NETVOLUME _—____ ml
SILICA GEL :
_ FINAL WEIGHT g g 2
INITIAL WEIGHT g g g
NET WEIGHT g g g TOTAL MOISTURE g

EPA (Dur) 231
4/12




- ANALYTICAL DATA

I PLANT o Y COMMENTS:
DATE G //0//7 N
I SAMPLING LOCATION YD /
SAMPLE TYPE ___ £/
I RUN NUMBER s
SAMPLE BOX NUMBER 4
I CLEAN-UP MEN -y éf}(/
‘ ANALYST N /:\4 Ll
I FRONT HALF ' LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINERS ZS-MD3-037 /73 m
I FLASK, FRONT HALF OF FILTER HOLDER
FILTER NuMBER 2. 384K CONTAINER = 2023 03¢ A ng
‘ 0. 3¢ 7 tos—
' 2.0/ Y/ Cc)
l- ) FRONT HALF SUBTOTAL C-y/, 'y mg
1 * BACK HALF
' ' IMPINGER CONTENTS AND WATER WASH OF CONTAINER S~ &5 A23-033 20 _mg
l IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM |
. HALF OF FILTER HOLDER EXTRACTION - 5= mg
I ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER = 2527639 a4 mg
AND BACK HALF OF FILTER HOLDER
| BACK HALF SUBTOTAL 2S5 m
1 .( -
i TOTAL WEIGHT ST 2 g
l MOISTURE
INPINGERS
I FINALVOLUME ____ _ ml
INITIAL VOLUME _ ml
| NETVOLUME _  _ml
l SILICA GEL
p FINAL WEIGHT g g g
bt INITIAL WEIGHT g g g
§ I NET WEIGHT g g g TOTAL MOISTURE g
| EPA (Dur) 231
l 4/12




ANALYTICAL DATA

SAMPLING LOCATION
SANPLE TYPE

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER __O» J@/.3

RUN NUMBER

" SAMPLE BOX NUMBER .
CLEAN-UP MEN 2; G Kbl

 ANALYST NESTN3
FRONT HALF

0. 356D Fruk

| &()//'5&

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER -

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUME — _____ml
INITIAL VOLUME _
NET VOLUME — _  ml

SILICA GEL
FINAL WEIGHT g

LABORATORY RESULTS

CONTAINER _2> A5 -4030Y7 ,/é‘ /[ me
CONTAINER w25 423 0¥k /3 me
FRONT HALF SUBTOTAL 7Y e
CONTAINER 875 -425-0v8 D7 me
ETHER-CHLOROFORM P
EXTRACTION 7 2 mg
CONTAINER .25 =40 3-0#5 /L3 e
BACK HALF SUBTOTAL L/ 2w
TOTAL WEIGHT L8 o m

INITIAL WEIGHT

]

o

NET WEIGHT g

EPA (Dur) 231
4/12

ra

g TOTAL MOISTURE




e

ANALYTICAL DATA

PLANT COMMENTS:
DATE gL s
/S
SAMPLING LOCATION g A
SAMPLE TYPE EF S
RUN NUMBER NE et
SAMPLE BOX NUMBER =l
CLEAN-UP MEN g~ (oot
ANALYST e
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER 5 25003 “O52> 2O mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER _(2. 3637 CONTAINER S~ 250305 /7.8 g
D 39 b | Ao
00178 OLL
FRONT HALF SUBTOTAL 70§ ng

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

CONTAINER S~ 75 /237053 L2 T g
ETHER-CHLOROFORM

EXTRACTION /8.0 ng
CONTAINER > 23 ~003-05 —57 8 _m
BACK HALF SUBTOTAL S/ o
TOTAL WEIGHT 72,9 me

[ 0]

MOISTURE

IMPINGERS
FINAL VOLUNE —___ __ml
INITIAL VOLUME __ ml
NETVOLUNE _ i

SILICA GEL |
FINAL WEIGHT g g
INITIAL WEIGHT g g
NET WEIGHT g g

EPA (Dur) 231

4/i2

g TOTAL MOISTURE




l ANALYTICAL DATA
I PLANT‘M__%&@  COMMENTS:
‘ DATE 9;//2!/ 75~
l - SAMPLING LOCATION WJ# 2.
‘ SAMPLE TYPE -5
| I RUN NUMBER 2-3
SAMPLE BOX NUMBER S
i l CLEAN-UP MEN%ML&&
ANALYST 4 bido
| l FRONT HALF | ' LABORATORY RESULTS
! ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER .S=725=(03-d57, "
! FLASK, FRONT HALF OF FILTER HOLDER
I FILTER NUMBER _Z) 3& 3.5 CONTAINER-ZS 0305 & é./ _m
| 0. 35 74 fase
\ l 2006 /[ &
|
1 & FRONT HALF SUBTOTAL LS. 2 g
! BACK HALF
i ‘ IMPINGER CONTENTS AND WATER WASH OF CONTAINER -0~ 250230578 G. [ mg
l IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM .
, HALF OF FILTER HOLDER EXTRACTION A
| ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER 25 022 ~05% £ m
l AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL /8w
| TOTAL WEIGHT 33,3  m
| MOISTURE
IMPINGERS
- FINALVOLUYE ______ml
' INITIAL VOLUME — mi
NETVOLUWE __ _ml
l SILICA GEL
n FINAL WEIGHT g g | 2
| INITIAL WEIGHT g g g
l NET WEIGHT g ¢ " TOTAL MOISTURE 2
EPA (Dur) 231
I 4712



! - ANALYTICAL DATA
;‘ l PLANT__’.’ZﬂM@J;Z&& COMMENTS:
| DATE Pl [ 5
rd /
I SAMPLING LOCATION ,A/ia,/, Wy
SAMPLE TYPE &rH -
| I RUN NUMBER /
| SAMPLE BOX NUMBER =2
| l CLEAN-UP MEN MMJ/
| ANALYST LA
| ' FRONT HALF | LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER .S"25242 3-086 2o/ me
| I FLASK, FRONT HALF OF FILTER HOLDER
l _ _ _
| FILTER NuMBeR (] 4865~ CONTAINER S~75-623 083 PS5 6.5 g
I J.9300 faw
5 J. 256
; G
| l ; FRONT HALF SUBTOTAL 2784 me
| BACK HALF
! : IMPINGER CONTENTS AND WATER WASH OF CONTAINER _S" 2500 37088 06 g
l IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM |
. " HALF OF FILTER HOLDER EXTRACTION PO mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER .S~ 25-F23-08 7 L3, g
AND BACK HALF OF FILTER HOLDER Y.
BACK HALF SUBTOTAL 7/
l TOTAL WEIGHT IR T m
| MOISTURE
IMPINGERS
l FINALVOLUME . ml
INITIAL VOLUME il
| NETVOLUNE ——  ml
l SILICA GEL
- FINAL WEIGHT g g 2
A INITIAL WEIGHT g g g
I NET WEIGHT g g - & TOTAL MOISTURE g
EPA (Dur) 231
I 412



ANALYTICAL DATA

PLANT U edon. Vonie S o coments:

EPA (Dur) 231
4/12

I 2
! DATE Z%J/’/—,vé’
| l SAMPLING LOCATION erdeals,
SAMPLE TYPE LY -5
I RUN NUMBER R
SAMPLE BOX NUMBER B
I CLEAN-UP MEN 779 b ,{Qg’ ell.
ANALYST E2¥7i
l FRONT HALF ' LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER O ~ 25 ~d05 ¢4/ S ST mg
l FLASK, FRONT HALF OF FILTER HOLDER '
FILTER NUMBER (2. 83 3/ CONTAINER S=25 Q) %~09 0 A mg
I 0. 379 | o
O.YYyYn 3/
F FRONT HALF SUBTOTAL SOToS" me
l BACK HALF
' IMPINGER CONTENTS AND WATER WASH OF CONTAINER 225 =03 ~0F - O. 3 m
: l IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
- HALF OF FILTER HOLDER EXTRACTION § 3 m
| _ § .
| I ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER _0_ 7502309 3 -3 m
; AND BACK HALF OF FILTER HOLDER
| BACK HALF SUBTOTAL /68 m
' ' TOTAL WEIGHT SA63 m
|
1
| I MOISTURE
IMPINGERS
I FINAL VOLUME _—__ _ ml
INITIAL YOLUME __ mi
; NETVOLUME _—  ___ ml
|
} l SILICA GEL
n FINAL WEIGHT B B g
' INITIAL WEIGHT g g g
I NET WEIGHT g g g TOTAL MOISTURE g



ANALYTICAL DATA

PLANT (27 COMMENTS:
DATE SN/78

SAMPLING LOCATION )444#/ s
SAMPLE TYPE Ve =s~
RUN NUMBER 3
SAMPLE BOX NUMBER 3

CLEAN-UP MEN “774/: Dol ol » Coad
ANALYST N

FRONT HALF : LABORATORY RESULTS

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER _S> 25 -3~ 096 95/6/ mg
FLASK, FRONT HALF OF FILTER H(JLDER':3

FILTER NUMBER _&25:/0_ _LiwBl6 ¢ é:.?éu CONTAINER _S-25¢2 > 7. 586, O ng
'fwmd 0,9229 [ 3¢s3 ©.3803
0.3338a 0,30¢3q O .>«/79(ér
d4 -

FRONT HALF SUBTOTAL __ 780

IMPINGER CONTENTS AND WATER WASH OF CONTAINER - 25003027 72O m
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION D20  mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER 2245 = (93 ~0% 8 /L8 g
AND BACK HALF OF FILTER HOLDER /
BACK HALF SUBTOTAL S LS g
TOTAL WEIGHT DA g
MOISTURE
INPINGERS
FINAL VOLUME _____ml
INITIAL VOLUME — ml
NETVOLUME _——___mi
SILICA GEL
FINAL WEIGHT g g g
INITIAL WEIGHT g g g
NET WEIGHT g ¢ & TOTAL MOISTURE - g

EPA (Dur) 231
4/12

i
I
i
i
i
|
i
m
| BACK HALF
i
i
i
i
i
lﬁ
i
]



ANALYSIS REPORT

PROJECT NUMBER /3-4m-7424/-£%0-/9

0 ; IIK é/ e

FROM

i ///A

DATE

ccC

/ﬁ/%’{ /o5

%A@/
/

- 7S-002 00 ).

i

- P5-0063005

e

S§-75-002 20}

24

S-75=002 ~0//

i

$-785-002 017

ot

_5-7;-009'0/7

7
/. 0622

L0736

1335
/. 0098

/02!
L0/ S

/. 4509
YAV 12

YR
L0576

/0897
s005/

< ] ,@/)L/La._ﬁ//wez,/.&éw

7%/7/,/%

/4//6(}77&4 ( éz‘gyuf Cr . )//gx;hdga./é )_//f%”((.az/ A f P /{2; 44

jﬂa’.fd

O 0657
0.0883

O.0675
2. 050Y

0.07/3
D.06 79

2 ();93/
00867

J.0577
0.0875

0, 0797
D 0eS ¢

A (5] 85,

e

&
g 7¢ A/
/73
0. 7SS
;. @9/7 272>
o 07573
2y -
/73 24
0. 783 0. 778
o773 ‘
) 89§
5"977@ 4. 577

/4739/

X
y A —

-//U %m’/’ & (9]




ANALYSIS REPORT PROJECT NUMBER /2 1,50, s1-ci)-s
o D o 2 RO /AL
DATE S ce :
! ///@5; mEae Wb P 167379 PGB‘L !

% | )/ /2‘ ,l7_g 7/?4 Coas-72 - )/4:/ il L32 rrerne %{Z/o«%ﬁw ﬁ%ﬂé%w

~ _ : </ S
£y R/ oj w %
W/erﬂ//’"é"ﬁ q ,ﬁmy!, < ’j ﬁa }/ / e e __.....______d_...__. .
e 7 (v 7 <
%
S-75-003-003 /,éb/’? o < P
) 0. 00y
n '/’5300 7 o3
ST78 o0z 00l /, 0023 0.8 c.orf 6. o1%
l “ Joovd? /o o0.0/(
|| S5 003 009 - Looe/ /6 2. 0OF o.00%
l " /. 00/ 0 /S D007
Y < -
S-7285 -003- 01> . ooe7 73 @AQ;%;). p.029
z S 000¥ e &0 D06
S 75003418 /0020 7.0 0.09¢.
- Joooy /O o.pr¥ £d5s
' S- 75—"00" "o/ /-CorS” 3. 2 b0
S- 75”—/::,)03 ~o/ 4007 >7 0 s og
A 000/ 2g. 7 Y LC7
S-75 -003-00Y .
. /coe? 73.¢ /s 9
/PG 2 /P
TS 729

@Q,éx(_/@f{qw z é_c)_'}{_,é]ijﬁy /g/j = /&//)).56‘) 4&/-?/:1«.4.____13._& - %\(

g

R



e -

S -

ANALYSIS REPORT PROJECT NUMBER /3 -000- 48,0/ -6/ = /%
DATE /;AS;A o cc ,
poo>
Va
ogﬂﬁﬁ# &1 S gl o L2250, A5 Lo SbS
LWy 7/ J 4 </
L SE)ST003 00 /0920 /232 /S5 /5L
& Jo0 3/ /752 /55
S 7S—'£63"O/} Jone 0.8 /,:’/5; R
o0y N7 %
S=75-003 ~0/¢ /. Co7¥ J06. O Lt 5 ey
o /., (DS 6 JSO5. 5 e
S- 75 -003-007 j0009 735 .77 JL;)7Z)
/. 0031 47,0 0. 945




APPENDIX H

SAMPLING AND ANALYTICAL PROCEDURES
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:

SAMPLING AND ANALYTICAL METHODS

-

Methods 1 through 4 and 6 and 7 from the Federal Register,
Vol. 36, No. 247, December 23, 1971, were followed during
the sampling at the Martin-Marietta in Calera, Alabama.

Method 5 from the Federal Register, Vol. 36, No. 159,
August 17, 1971, was followed during the particulate
sampling at Martin-Marietta. The clean-up procedure used
followed the guidelines of the above Federal Register,
and "Specifications for Incinerator Testing at Federal
Facilities," U. S. Department of Health, Education, and
Welfare publication, October 1967. .

Method 9 from the Federal Register, Vol. 39, No. 219,
November 12, 1974, was used to determine the visible
emissions.

Method 10 from the Federal Register, Vol. 39, No. 47,
March 8, 1974, was followed during the carbon monoxide
sampling and analysis.

The total sulfur analysis of the coal collected during
the Method 6 runs was performed according to ASTM D271-70.

The total sulfur analysis of the product and the baghouse
dust was performed according to ASTM Designation: (25-72,
"The Standard Methods of Chemical Analysis of Limestone,
Quicklime, and Hydrated Lime."

(See copy on following pages.)



QH]}) Designation: € 25 - 72

- Standard Methods of

American Nationat Standard K67 3
American Natonal Standards Inshtule

CHEMICAL ANALYSIS OF LIMESTONE,
QUICKLIME, AND HYDRATED LIME!

This Standard is issued under the fixed desenation C 250 the number immediately” following the designation indicates lhc‘
vear of original adoption or, in the case ot revision, the year of lust revision. A number in parentheses indicates the year ol

bust reupproval,

23. Total Sulfur

23.1 Standard Bromine Method—Weigh |
g of the prepared sample. Add approximatcly
0.5 g of Na,CQO,. Mix thoroughly in a porce-
lain crucible (Note 27) and hcat gently until
sintered. Then ignite for 15 min at a tempera-

ture of approximately 1000 C, taking care Lo -

allow access of air to the contents of the cru-
cible. Cool and place the crucible in a 250-m)
beaker and cover with hot water. Add 10 m!
of bromine water, then 30 ml HC1 (1+1) and
boil until solution is complete and all bromine
has been expelled. Remiove the crucible,
washing it with water. Add a few drops of
methyt red and render the solution alkaline
with NH ,OH (1+1). Boil the solution for 1
or 2 min, filter, and wash with hot water, To
the filtrate add 5 ml of HCL (1+1), adjust the
volume to about 200 ml, bring the solution to
boiling, and while boiling add 10 ml of hot
BaCl; (10 percent). Allow to stand overnight.
Filter, wash with hot water, ignite, and weigh
as BaSO,.

NOTE 27-It is usually desirable to make a fu-
sion in a platinum crucible. However, it has bgen
found that with limestones very high in impurities,
when the fusion is made in a mufile, the damage to
platinum wure is considerable, It has been proved
that the use of porcelain crucibles introduces no
appreciable error.

23.2 Alternative Leco Method:

23.2.1 Description——The total sulfur in var-
ious types of materials can be determined
accurately by the Leco automatic titrator and
high frequency induction furnace. The sulfur
in the sample burns to SO, in the furnace and
15 carried 1o the titeator by the oxygen stream,
The gas enters a titration vessel containing
HCI, KI, starch, and just enough KIO; to re-
lease some free iodine to turn the starch blue.
The SO, bleaches the bluc color and K10,

solution is added automatically to maintain
the blue color. When all the SO, has been re-
leased, the blue color no longer fades and the
amount of KIQ,; solution used is read on a
buret directly as percent sulfur,

NoOTE 28—The Leco instrument should be stand-
ardized by using a calcium oxide of known sulfur
content as determined by the bromine method in

21.1.

23.2.2 Apparatus:

23.2.2.1 Induction Furnace, *'S"" modifica-
tion, Leco Model No. 521.

23.2.2.2 Automatic Titrator, Leco Model
No, 532.

23.2.2.3 Oxygen Tank and Regulators.
23.2.2.4 Purifying Train, Leco Model No,
516, '

23.2.2.5 Combustion Crucibles, Leco
Model No. 528-120, ’

23.2.2.6 Crucible Covers, Leco Model No,
528441, -
- 23.2.2.7 Glass Accelerator Scoop, Leco
Model No. 503-32,

23.2.2.8 Starch Dispenser,

23.2.2.9 Timer, Leeo Model No. 593-100.

23.2.2.10 Loading Funnel, Leco Model No.
503-31,

23.2.3 Reagents:

23.2.3.1 Copper Ring Accelerator, Leco
Catalog No. 5350-184,

23.2.3.2 Hydrochloric Acid (HCI)y 35 per-
cent, Baker Catalog No, 9535.

23.2.3.3 Low-Sulfur Powdered Tron, leco
Catalog No. 501-78,

23.2.3.4 Phenylmercuric Acetate, MC&B
Catalog No. P 5027,

23.2.3.5 Potassium lodate (K10,) crystal,
Baker Catalog No. 3156.

23.2.3.6 Porassium lodide (KI)} crystal,
Baker Cutulog No. 3162,

23.2.3.7 Starch, water-soluble, Baker Cat-
alog Noa. 4006,

® MONSANTO RESEARCH CORPORATION o



23.2.3.8 Tin Metal Acceleralor, Leco Cat-
alog No. 501-76.

23.2.4 Solutions:

23.2.4,1 Hydrochloric Acid—Dilute 15 ml
of hydrochloric acid to 1 liter with water,

23.2.4.2 Starch~Weigh 9.0 g of starch into
a small beaker. Add 5 1o 10 ml of water and
stir into a smooth paste. Add starch slowly
while stirring into 500 ml of boiling water.
Cool and add 15 g of KI. Transfer the solu-
tion to a l-liter volumetric flask, shake well,
and dilute to volume. Discard any starch solu-
tion that imparts a red tinge to the blue color
when titrating, To help preserve the starch
solution, add 0.01 g of phenylmercuric ace-
tate.

23.2.4.3 Potassium lodate, Standard Solu-
tion—Accurately weigh 0.22269 g of KIO,.
Correct this mass for purity. Transfer care-
fully into a 1-liter volumetric flask and dilute
to volume with water, The solution is stable
for at least 3 months. For a 0.500-g sample
mass, the buret reads directly in percent
sulfur.

23.2.5 Procedure: :

23.2.5.1 Allow 15 min for the clectronics in
the furnace and titrator to warm up.

23.2.5.2 Weigh 0.500 + 1.0 mg of prepdred
sample and brush carcfully into the crucible
using the loading lunnel.

23.2.5.3 Add accelerators to the crucible
using level scoops in the following order: (/) 1
scoop of tin metal, (2) 1 scoop of iron pow-
der, and (3) | copper ring.

23.2.5.4 Cover the crucible with a crucible
cover. Do not reuse crucibles or covers.

23.2.5.5 Run a blank determination for

¢ach series of determination, that is, all accel-
erutors and no sample.

23.2.5.6 Place the sample on the pedestal
and lift into position in the combustion tube.

23.2.5.7 With the oxygen flow sct at 1.0
liter/min, add the HCI to the middle of the
bell-shaped portion of the titration vessel.
Always [lill to the sume point,

23.2.5.8 Add one measure of starch solu-
tion to the titration vessel.

23.2.5.9 Turn the double throw switch to
the END POINT position (down). Allow the
instrument to set the end point, After the in-
dicator light (for solenoid valve) has stopped
blinking, place the switch in the NEUTRAL
position and fill the KIO; buret, Turn the
switch to the TITRATE position, :

23.2.5.10 Set the GRID CURRENT TAP
Switch to “‘Low,"” '‘Medium,”” or ‘‘High"’
position. Determine the position on a test run,
with the sample and accelerators that will give
a complete burn-off above 350 mA as indi-
cated on the PLATE CURRENT AM-
METER.

23.2,5.11 Set the automatic timer to the
time required to combust the sample com-
pletely as follows:

Sumple Time, min
Quicklime - 3
Hydrated lime 10
Linestone 12

23.2.5.12 After the furnace has shut off,
read directly in percent sulfur.

23.2.5.13 Report the analysis as percent
total sulfur. '

e MONSANTQO RESEARCH CORPORATION e
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SAMPLING LOG

. Total Run
Run No.¥ Location Date On off Time, min.
S 1-I Baghouse Inlet 9-9 1001 1016 15
3 1-0 Baghouse, Stack 1 " 1005 1032 27
P 1-1 " " 1 " " 1136 1230
1239 1251
1308 1414 132
C 1 Baghouse Outlet " 1130 1215 )
5 2-1 n Inlet " 1328 1344 16
3 2-0 Baghouse, Stack 1 " 1330 1350 20
N 1-12 " " 1 " 1640 1712 32
S5 3-I Baghouse Inlet 9-10 730 753 23
S 3-0 Baghouse, Stack 1 " 727 743 16
P 2-2 " " 2 " 823 929
1017 1123 132
P 1-2 " " 1 " 823 929
1017 1123 132
C 2 Baghouse Outlet " 830 930 60
P 3-1 Baghouse, Stack 3 - " 1305 1412
E 1438 1544 132
S L-T Baghouse Inlet "o 1410 1430 20
S L-0 Baghouse, Stack 2 " 1408 1423 15
S b5-I Baghouse Inlet 9-11 803 824 21
S 5-=0 Baghouse, Stack 2 " 800 816 16




l SAMPLING LOG - (con't.)
l . Total Run
Location Date On Off Time, min.
l N 1-6 Baghouse Outlet 9-11 906 912 6
P 3-2 Baghouse, Stack 3 " 800 906
l 930 1036 132
I c 3 " Outlet n 806 856 50
S 6-I " Inlet 9-12 810 832 22
l S 6-0 .Baghouse, Stack 2 " 809 825 16
' P 2-3 " LI " 821 927
954 1100 132
' c 4 Baghouse Outlet " 830 920 50
l N 1_6 " " n 9“7 952 5
P 1 Hydrator " 1100 1132
1138 1210
' 1227 1259
' 1304 1336 128
I P 2 " 9-17 k11 1004
: 1010 1030
' 1036 1100
l 1108 1128
1134 1202
1206 1222 128
l P 3 " ' " 1402 1430
1458 1514
l 1552 1612
1619 1631
1643 1659
l 1705 1741 128
P - Method 5
l S - Method 6
N - Method 7
C - Method 10
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Project Participants

Environmental Protection Agency
Office of Air Quality Planning and Standards
Emission Standards and Engineering Division

John M. Davis Pete Westlin
Jason Burbank

MONSANTO RESEARCH CORPORATION

William R. Feairheller, Jr. Project Leader

Thomas L. Peltier
Mark T. Thalman

Francine Kulik

Task Leader
Research Chemist
Research Chemist

Jesse McKendree | Technician
Windle McDonald Technician
Lloyd Cox Technician
Lewls Cash Technician
Jim Kircher Technician
Flo. Phillips Technician
Joan T. Hecathorn Secretary
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