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SOURCE EMISSIONS SURVEY -

F. R. LEWIS CONSTRUCTION CO., INC.
ASPHALT CONCRETE DRUM-MIX PLANT
NACOGDOCHES, TEXAS
FILE NUMBER 84-124

INTRODUCTION

Mullins Environmental Testing Co., Inc., Dallas, Texas, conducted a
source emissions survey at the F. R. Lewis Construction Co., Inc.
asphalt concrete drum-mix plant located in Nacogdoches, Texas, on
November 8, 9, 12, 13, and 15, 1984. The purpose of this survey was
to determine emissions of particulate matter and sulfur dioxide from

the exhaust stack of the rotary drying kiln.

The sampling followed the procedures set forth in the ''Sampling
Procedures Manual, Texas Air Control Board, January 1983" and the
Appendix to the Code of Federal Regulations, Title 40, Chapter I,

Part 60.
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SUMMARY OF RESULTS

The principal conclusions are as follows:

1. The emissions of particulate matter from the stack were 5.3 pounds
per hour (0.0338 grains per dry standard cubic foot), based on
averaging the three valid tests using only the "front-half"
collections of the EPA-type sampling train. The allowable particulate
emission rate is 0.04 grains per dry standard cubic foot as stated
in the new source performance standards for asphalt concrete plants
outlined in the Code of Federal Regulations, Title 40, Chapter I,
Part 60, Subpart I. The actual emissions were 84.6 percent of

the permitted emissions.

2. The emissions of particulate matter from the stack were 5.9 pounds
per hour, based on averaging the three valid tests using both the
"front-half" and "back-half" collections of the EPA-type sampling
train. The allowable particulate emission rate as calculated from
Table I of Regulation I of the Texas Air Control Board Regulations
is equal to 27.6 pounds per hour. The actual emissions were 21.5

percent of the permitted emissions.
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3. The emissions of sulfur dioxide from the stack were equal to
3.8 parts per million (0.7 pounds per hour), based on averaging

the three valid tests.
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SUMMARY OF RESULTS
Scrubber Stack
Run Number 1 3 4
Stack Flow Rate - ACFM 29,349 28,669 26,616
Stack Flow Rate - DSCFM* 18,626 18,251 17,694
% Water Vapor - % Vol. 25.58 25.58 23.90
% CO, - % Vol. 4.6 5.2 4.0
% 05 - % Vol. 14.0 13.8 15.2
% Excess Air @ Sampling Point 185 180 245
Particulates
Probe, Cyclone § Filter Catch

grains/dscf* . 0.0475 0.0282 0.0258

grains/cf @ Stack Conditions N 0.0301 0.0179 0.0171

1bs/hr 7.6 4.4 3.9

Total Catch .

grains/dscf* 0.0529 0.0321 0.0293

grains/cf @ Stack Conditions 0.0335 0.0203 0.0194

1bs/hr 8.4 5.0 4.4
Allowable Emission Rate
EPA - 40 CFR 60 - grains/dscf 0.04 0.04 0.04
Allowable Emission Rate
TACB - Reg. I - 1bs/hr 28.3 27.9 26.6
Plant Production Rate - tons/hr 152.9 150.4 138.1
Sulfur Dioxide Emissions - 1bs/hr 0.7 0.7 0.7

*29.92 "Hg, 68°F (760 mm Hg, 20°C)
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SUMMARY OF RESULTS

Scrubber Stack

Run Number 2
Stack Flow Rate - ACFM 27,735
Stack Flow Rate - DSCFM* 19,867
% Water Vapor - % Vol. 16.95
% COZ - % Vol. 5.2
% 0y - % Vol. 12.8
% Excess Air @ Sampling Point 143
Particulates
Probe, Cyclone § Filter Catch
grains/dscf* 0.0297
grains/cf @ Stack Conditions 0.0212
1bs/hr 5.1
Total Catch
grains/dscf* 0.0324
grains/cf @ Stack Conditions 0.0231
lbs/hr 5.5
Allowable Emission Rate .
PA - 40 CFR 60 - grains/dscf 0.04
Allowable Emission Rate
TACB - Reg. I - lbs/hr 27.3
Plant Production Rate - tons/hr 148.7
Sulfur Dioxide Emissions - lbs/hr 0.4

*29.92 "Hg, 68°F (760 mm Hg, 20°C)
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DISCUSSION OF RESULTS

The second test had a lower moisture content than the other two tests
although the leak checks were satisfactory. Therefore, an additional
test was taken. The three valid tests for particulate matter and
sulfur dioxide appeared to be valid representations of the actual
emissions during the tests. The indicative parameters calculated

from the field data were in close agreement. The moisture percentages
for the three tests were within 4.5 percent of the mean value. The
measured flow rates (Qg) for the tests were within 2.7 percent of the
mean value. The rates of sampling for the three tests were well within

the specified limits, the greatest deviation being 5.0 percent.

The calculated emissions (grains per dry standard cubic foot) of parti- .
culate matter for the three tests showed a range of -23.7 percent to

+40.4 percent variation from the mean value.

Sulfur dioxide was determined simultaneously with the particulate
runs. The indicative parameters all indicate that the results were
valid. The collection efficiencies between the two sulfur dioxide
impingers in these tests were very good, indicating that little, if

any, sulfur dioxide was bypassed.
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The efficiences were as follows:

Run #1 Run #3 Run #4
Impinger #2 - 96.2 95.5 95.5
Impinger #3 3.8 4.5 4.5

Collection of 90 percent or more of the sampled sulfur dioxide in
the first sulfur dioxide impingers is a verification of a represen-

tative sample.

The calculated emissions (pounds per hour) of sulfur dioxide for the

three valid tests were the same for each test.
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DESCRIPTION OF PROCESS OPERATION

The F. R. Lewis Construction Co., Inc. asphalt concrete drum-mix plant

is a Barber Green Model DM-60 plant with a venturi scrubber.

In an asphalt concrete drum-mix plant, sand, gravel, and coarse
aggregate are conveyed into a rotary drying kiln. The kiln is
heated by an oil-fired continuous flame. Asphalt is added in the
rotary kiln where it is mixed with the hot, dry aggregate. Any
dust and fine particles that are not entrained in the asphalt mix
are channeled along with the dryer exhaust by an induced draft fan
through a wet venturi scrubber. After passing through the wet

venturi scrubber, the exhaust is emitted to the atmosphere via a

stack.

During the testing, the plant operated at an average production rate
of 147.1 tons per hour containing approximately 5.8 percent asphalt.
The venturi scrubber operated at an average pressure drop of 17.3 inches

of water with a water pump pressure of 50 psi.
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DESCRIPTION OF SAMPLING LOCATION

The sampling ports are located on the scrubber exhaust stack approxi-
mately 18 feet above the ground. The sampling was done from six
ports on the rectangular stack located 10 feet 2 inches (4.22
equivalent stack diameters) downstream from the inlet to the stack
and 4 feet (1.66 equivalent stack diameters) upstream from a flair

in the stack.
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SAMPLING AND ANALYTICAL PROCEDURES

The sampling followed the procedures outlined in the Appendix to
the Code of Federal Regulations, Title 40, Chapter I, Part 60 and
in the "Sampling Procedures Manual, Texas Air Control Board,

January 1983."

A preliminary velocity traverse was made at each of the six ports
on the stack in order to determine the uniformity and magnitude of

the flow prior to testing. Several traverse points were checked for

cyclonic flow and none was found to be present. Four traverse points

were sampled from each of the six ports for a total of twenty-four
traverse points. Samples of three-minute duration were taken
isokinetically at each of the twenty-four traverse points using an

EPA-type, heated, glass-lined probe.

On all tests, the sampling train was leak-checked at the nozzle at
15 inches of mercury vacuum before each test, and leak-checked at
the nozzle after each test at the highest vacuum reading recorded
during the tests. This was done to predetermine the possibility

of a diluted sample.
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Also, before and after each test, the pitot tube lines were checked
for leaks under both a vacuum and pressure. The lines were also

checked for clearance and the manometer zeroed before each test.

Particulate emissions were calculated from gravimetric analysis using
both the "front-half" and '"back-half" collections from the EPA-type
sampling train. The ''back-half" of the sampling train contained an
impinger of 80 percent solution of isopropyl alcohol, which had been
checked for peroxide contamination, to absorb sulfur trioxide, two
impingers of six percent solution of hydrogen peroxide to absorb
sulfur dioxide, a dry impinger and a silica gel impinger to absorb

moisture.

At the conclusion of each test, the sampling train was purged with

two cubic feet of ambient air at the same rate as that used during

the sampling.
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DESCRIPTION OF TESTS

Personnel from Mullins Environmental Testing Co., Inc., arrived at the
plant at 5:30 p.m. on Thursday, November 8, 1984. After meeting with
plant personnel, the sampling location was surveyed and all work was

completed by 6:00 p.m.

On Friday, November 9, work began at 6:00 a.m. The equipment was
prepared for testing and the scrubber stack was measured. Due to wet
conditions at the laydown site resulting from precipitation, the plant
could not operate. The equipment was loaded into the van and any testing
was delayed until more favorable weather conditions permitted. Operations

at the plant were completed by 9:15 a.m.

Personnel arrived back at the plant at 11:30 a.m. on Monday, November 12,
1984. The equipment was unloaded and set up at the exhaust stack of the
scrubber. The preliminary data were collected and the first particulate
test began at 2:32 p.m. Testing continued without difficulty until
éompletion of the test at 3:49 p.m. The sample was recovered and the

equipment was secured for the night by 5:00 p.m.
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On Tuesday, November 13, work began at 6:30 a.m. The equipment was
prepared for testing, but testing was delayed until the temperature
had risen to above 40 degrees. The second test for particulates
began at 9:15 a.m. Testing continued until 9:53 a.m. when it was
delayed while the sampling probe heating element was repaired.
Testing resumed at 10:30 a.m. and continued until completion of the
test at 11:08 a.m. The equipment was prepared for the next test,
but testing was delayed to wait for trucks. The third test began
at 12:50 p.m. and continued until its completion at 2:07 p.m. Due
to a leak during the second test, a fourth test was necessary. The
test was scheduled for Thursday, November 15, due to the plant not
operating on Wednesday, November 14. The equipment was loaded into
the sampling van and the samples were recovered. All work for the

day at the plant was completed by 3:30 p.m.

Personnel arrived back at the plant at 6:00 a.m. on Thursday,
November 15. The equipment was set up and prepared for testing.
The fourth test began at 8:07 a.m. Testing continued without

difficulty until completion of the test at 9:24 a.m.

The equipment was loaded into the sampling van, and the samples were
recovered. All of the samples were transported to Mullins Environmental

Testing Co.'s laboratory in Dallas, Texas, for analysis and evaluation.
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Operations at the F. R. Lewis Construction Co., asphaltic concrete
plant located in Nacogdoches, Texas, were completed at 11:30 a.m.

on Thursday, November 15, 1984,

-~
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Bill¥ J. Mullins, Jr., P.E.
President .

84-124 -14-
MULLINS ENVIRONMENTAL TESTING CO., INC.




APPENDICES

A. Location of Sampling Points
B. Source Emissions Calculations
C. Calibration Data

D. Field Testing Data

E. ‘Analytical Data

F. Plant Operational Data

G. Chain of Custody

H. Resumes of Test Personnel

84-124 -15- /
MULLINS ENVIRONMENTAL TESTING CO., INC.




APPENDIX A

Location of Sampling Points

The sampling ports were located 10 feet 2 inches (4.22 equivalent
stack diameters) downstream from the inlet to the stack and 4 feet
(1.66 equivalent stack diameters) upstream from a flair in the stack.
The locations of the sampling points were calculated as indicated

below:
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APPENDIX B

Nomenclature and Equations
for

Calculation of Source Emissions
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Nomenclature for Particulate Calculations

English
Units

in.2
gr/dscf*
gr/dscf*
gr/CF
@ stack
conditions
gr/CF
- @ stack
conditions

1bs/hr

1bs/hr

in.

32.2
ft/sec

mg

18 1b/1b-mole

mg

* 29,92 "Hg, 528°R (760 mm Hg, 20°C) B-2
g )
MULLINS ENVIRONMENTAL TESTING CO., INC.

Metric

Units

2
m

g/dscm*

g/dscm*

g/m

g/m

kg/hr

kg/hr

mg

mg

DescriEtion

Stack Area

Particulate - probe, cyclone and filter

Particulate - total
Particulate - probe, cyclone and filter
Particulate - total
Particulate - probe, cyclone and filter
Particulate - total

Pitot Tube Calibration Factor
Sampling Nozzle Diameter
Percent Excess Air at sampling point

Acceleration of gravity

Percent isokinetic

Percent moisture in the stack gas by volume
Mole fraction of dry gas

Particulate - probe, cyclone and filter

Molecular Weight of Water

Particulate - total




English
Units

1b/1b-mole

28.95 1b/
Ib-mole

1b/1b-mole

I'Hg
Absolute

”HZO

”Hg
Absolute

”Hzo
29.92 "Hg
ACFM
DSCFM*

21.83 "Hg-
ft3/1b-mole°R

°F
min
°F
528°R
ft

dscf*

fpm

ml

Metric
Units

g/g-mole

g/g-mole

mm Hg

mm HZO

mm Hg

mm H20
760 mm Hg
ms/hr

dscm/hr*

min
°C

293°K

dscm*

m/sec

ml

Descrigtion

Molecular Weight of stack gas

Molecular Weight of air

Molecular Weight of dry stack gas

Barometric Pressure

Orifice Pressure drop

Stack Pressure

Velocity Head of stack gas

Standard Barometric Pressure

Stack\Gas Volume at Actual Stack Conditions
Stack Gas Volume at 29.92 'Hg, 528°R, dry

Universal Gas Constant

Average Gas Meter Temperature

Net time of test

Stack Temperature

Standard Temperature

Volume of dry gas sampled at meter conditions

Volume of dry gas sampled @ standard
conditions

Stack velocity @ stack conditions

Total Water Collected in Impingers and
Silica Gel

* 29,92 "“Hg, 528°R (760 mm Hg, 20°C) B-3
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English Metric
Units Units
scf* scm¥

0.0748 1bs/ft3

1 g/ml

51.63 1bs/ft>

Standard Conditions: 29.92 "Hg, 68°F (760 mm Hg, 20°C)

DescriEtion

Volume of Water Vapor Collected @ standard
conditions

Density of Air
Density of Water

Density of Manometer 0il

* 29.92 '"Hg, 528°R (760 mm Hg, 20°C) B-4
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Example Particulate Calculations

1. Volume of dry gas sampled at standard conditions.*

P

m
v oy Tota Py * 138
mstd m Tm + 460 pstd
P

P, 4+
\) = 17.65V b 13.6 _
mstd m -,I-.I—n—TTéa—- = dscf
\') = dscf x 0.028317 = dscm
m

std

2. Volume of water vapor collected at standard conditiomns.*

p
(Vw - gms SO2 - gms H,S) H,0 R TStd

w P
gas std MH20 453.6
ngas = 0.0472 (Vw - gms 502 - gms HZS) = scf
Vw = scf x 0.028317 = scm
gas

3. Percent moisture in stack gas.

\

W
M o= g —%ga x 100 = %

m W
std gas

o

* 29,92 "Hg, 528°R (760 mm Hg, 20°C) B-5
g g
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- 4. Mole fraction of dry gas.
_ 100 - %M
My = TToo
5. Average molecular weight of dry stack gas.
- faco, x £2]+ [s0, x 2] +[1 _223_][_2_8_] _
“ de = [fCOZ X 100] + [ooz X Too0l * oN2 X o0l 5CO x 100 1b/1b-mole
<a = g/g-mole
o
- 6. Molecular weight of stack gas.
- MW = MW, x M, + 18 (1-M,) = b . g/g-mole
- d d d 1b-mole
ok
7. Percent excess air at sampling point.
‘ 100 (%0, - 0.5% CO)
- %EA
’ 0.265 (%N,) - (%0,) + 0.5 (%CO)
- 8. Stack Pressure.
stack pressure "H20
- PS = Pb + 136 = '"Hg Absolute
P_. = '"Hg Abs. x 25.4 = mm Hg
e S
-
owidh
* 29,92 "Hg, 528°R (760 mm Hg, 20°C) B-6
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9. Stack velocity at stack conditions.

(S

A
2g x Pman X PStd X Mwair X (Ts + 460) x PS

C_. 60

<
I

s P 12 x Pair X Ps X MW x ’I‘std
1
(Tg + 460) x &P :
Ve = 5123.8 Cp P, X W = fpm
V. = fpm x 0.00508 = m/sec

10. Dry stack gas volume at standard conditions.*

Q. = —l—-V XA xM, x TStd X PS
s 144 s S d " T + 460 = P
S std
0.123 V. x A_ x M, xP
S S d s
Qs = Ts 7460 = DSCFM
QS = DSCFM x 1.6990 = dscm/hr

11. Actual stack gas volume at stack conditions.

V. x A
S S
Q, = —gzz— = ACMM
Q, = ACPM x 1.6990 = mn’/hr

* 29.92 '"Hg, 528°R (760 mm Hg, 20°C) B-7
MULLINS ENVIRONMENTAL TESTING CO., INC.
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12.

13.

14.

Percent isokinetic.

Vm X (TS + 460) x PStd x 100 x 144
o std
I =
nDnz
Md X TStd X PS X Tt X Vs X 7

1039 V x (T_ + 460)
I = mstd s

oe

2
Md X Ps X Tt X Vs X Dn

Particulate - probe, cyclone and filter.

m

c - f x 1l gr
an vV 64.8 mg
m
std
Mg
= = *
Can 0.0154 Vm gr/dscf
std
Can = gr/dscf x 2.290 = g/dscm*

Particulate total.

m
- t _
Cao = 0.0154 x Vm = gr/dscf*
std
Cao = gr/dscf x 2.290 = g/dscm*

* 29,92 "Hg, 528°R (760 mm Hg, 20°C) B-8
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15. Particulate - probe, cyclone and filter at stack conditions.

P (T .)
s std
C = C X X x M
at an' PStd (TS + 460) d
17.65 x can X PS XM
Cac = T, + 460 = gx/CF
- .
Cat gr/CF x 2.290 g/m

16. Particulate - total, at stack conditions.

17.65 x Cao X PS X Md

c._ = )
au T, + 460 = gr/CF

gr/CF x 2.290 = g/m3

au

17. Particulate - probe, cyclone and filter.

60 min 11b

Caw - Can x Qs *Thr * 7000 gr
aw 0.00857 x Can X QS = 1lbs/hr
C = 1bs/hr x 0.4536 = kg/hr

aw

18. Particulate - total.

C 1bs/hr

ax

0.00857 x C__xQ
ao

Ibs/hr x 0.4536

ax kg/hr

* 29.92 "Hg, 528°R (760 mm Hg, 20°C) B-9
g .
MULLINS ENVIRONMENTAL TESTING CO., INC.
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by volume

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)
g
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(,f SOURCE EMISSIONS SURVEY
F. R. LEWIS CONSTRUCTION CO., INC.
ASPHALT CONCRETE DRUM-MIX PLANT
NACOGDOCHES, TEXAS
FILE NUMBER 84-124
SOURCE EMISSIONS CALCULATIONS
Scrubber Stack
Symbol Description Units
Run No. 1 3 4
Date 11/12/84 11/13/84 11/15/84
Begin 1432 1250 0807
End 1549 1407 0924
P, barometric pressure "Hg Abs 29.82 29.85 29.81
(mm Hg) (757) (758) (757)
Py orifice pressure drop "H,0 0.805 0.887 0.833
(mm H0) (20.4) (22.5) (21.2)
Vm volume dry gas sampled 3
@ meter conditions f'c:.5 38.187 39.787 39.005
(m?) (1.081) (1.127) (1.105)
T average gas meter temp. °F 79 78 73
[+
0 (26) (26) (23)
Vm volume dry gas sampled
std @ standard conditions* dscf 37.363 39.048 38.583
(dscm) (1.058) (1.106) (1.093)
Vw total HZO collected,
impingers § silica gel ml 272.1 284.3 256.7
Vw volume water vapor
gas collected @ standard
conditions* scf 12.843 13.419 12.116
(scm) (0.364) (0.380) (0.343)
%M moisture in stack gas
% 25.58 25.58 23.90
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Source Emissions Calculations
F. R. Lewis Construction Co., Inc.
= File Number 84-124
“a Symbol Description Units
Md mol fraction of dry gas ~——— 0.7442 0.7442 0.7610
CO2 % 4.6 5.2 4.0
02 % 14.0 13.8 15.2
N, % 81.4 81.0 80.8
%EA excess air @ sampling
point % 184.9 180.0 244.7
- MWd molecular weight of
= dry stack gas 1b/1b-mole 29.30 29.38 29.25
(g/g-mole) (29.30) (29.38) (29.25)
E MW molecular weight of
stack gas 1b/1b-mole 26.41 26.47 26.56
(g/g-mole) (26.41) (26.47) (26.56)
AP velocity head of stack
gas "Ho0 1.865 1.785 1.595
. (mm H,0) 47.4) (45.3) (40.5)
T, stack temperature °F 156 155 142
- (°Q) (69) (68) (61)
PS stack pressure "Hg Abs. 29.66 29.70 29.69
- : (mm Hg) (753) (754) (754)
Vs stack velocity @ stack
- conditions fpm 5,031 4,915 4,563
5 (m/sec) (25.56) (24.97) (23.18)
A stack area in.2 840 840 840
(m2) (0.54) (0.54) (0.54)
QS dry stack gas volume @
. standard conditions* DSCFM 18,626 18,251 17,694
(dscm/hr) (31,646) (31,008) (30,062)
— Qa actual stack gas volume
@ stack conditions ACFM 29,349 28,669 26,616
- (m3/hr) (49,864) (48,709) (45,221)

"\ * 20.92 "mg, 68°F (760 mm Hg, 20°C) O )
' MULLINS ENVIRONMENTAL TESTING CO., INC.
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Source Emissions Calculations ﬁ‘\
F. R. Lewis Construction Co.,
File Number 84-124
Symbol Description Units
Tt net time of test min. 72 72 72
Dn sampling nozzle diameter in. 0.176 0.176 0.176
(m) (0.004) (0.004) (0.004)
%1 percent isokinetic % 96.6 103.0 105.0
me particulate - probe,
cyclone and filter mg 115.3 71.6 64.6
m, particulate - total mg 128.4 81.3 73.4
Can particulate - probe,
cyclone and filter gr/dscf* 0.0475 0.0282 0.0258
(g/dscm) (0.1088) (0.0647) (0.0590)
C.o particulate - total gr/dscf* 0.0529 0.0321 0.0293
(g/dscm) (0.1212) (0.0734) (0.0671)
Cat particulate - probe,
cyclone and filter @
stack conditions gr/cf 0.0301 0.0179 0.0171
(g/ms) (0.0688) (0.0410) (0.0391)
Cau particulate total @
stack conditions gr/cf 0.0335 0.0203 0.0194
(g/m3) (0.0766) (0.0466) (0.0444)
Caw particulate - probe,
cyclone and filter 1bs/hr 7.6 4.4 3.9
(kg/hr) (3.4) (2.0) (1.8)
ax particulate - total 1bs/hr 8.4 5.0 4.4
(kg/hr) (3.8) (2.3) (2.0)

B-12 J
MULLINS ENVIRONMENTAL TESTING CO., INC.
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SOURCE EMISSIONS SURVEY
F. R. LEWIS CONSTRUCTION CO., INC.
ASPHALT CONCRETE DRUM-MIX PLANT
NACOGDOCHES, TEXAS
FILE NUMBER 84-124

SOURCE EMISSIONS CALCULATIONS

Scrubber Stack

Symbol Description Units
Run No. 2
Date 11/13/84
Begin 0915
End 1108
Py barometric pressure "Hg Abs. 29.96
(mm Hg) (761)
Pm orifice pressure drop ""Hy0 0.861
(mm H,0) (21.9)
Vm volume dry gas sampled 3
@ meter conditions ft, 38.789
(m>) (1.098)
T average gas meter temp. °F 59
m o
(G (15)
A volume dry gas sampled
std @ standard conditions* dscf 39.604
(dscm) (1.121)
Vv "total H,O collected,
W - A
impingers § silica gel ml 171.3
Vw volume water vapor
gas collected @ standard
conditions* scf 8.085
(scm) (0.229)
%M moisture in stack gas
% 16.95

by volume

- \\;* 29.92 “Hg, 68°F (760 mm Hg, 20°C) B-13 /
MULLINS ENVIRONMENTAL TESTING CO,., INC.
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\\»* 29.92 '"Hg, 68°F (760 mm Hg, 20°C)

Source Emissions Calculations
F. R. Lewis Construction Co., Inc.
File Number 84-124
Symbol Description Units
Md mol fraction of dry gas -—--
9
co, %
0, %
N2 %
%EA excess air @ sampling
point %
de molecular weight of
dry stack gas 1b/1b-mole
(g/g-mole)
MW molecular weight of
stack gas 1b/1b-mole
(g/g-mole)
AP velocity head of stack
gas "H,0
(mm H,0)
T stack temperature °F
S o
Y
P stack pressure “"Hg Abs.
s .
(mm Hg)
Vs stack velocity @ stack
conditions fpm
(m/sec)
A stack area in.2
(m?)
QS dry stack gas volume @
standard conditions* DSCFM
(dscm/hr)
Qa actual stack gas volume
@ stack conditions ACFM
(m3/hr)

B-14 /
MULLINS ENVIRONMENTAL TESTING CO.. INC.

0.8305
5.2
12.8

82.0

143.3

29.34
(29.34)

27.42
(27.42)

1.748
(44.4)

152
(67)

29.80
(757)

4,755
(24.16)

840
(0.54)

19,867

(33,754)

27,735

(47,122)
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ource Emissions Calculations
F. R. Lewis Construction Co., Inc.
File Number 84-124

\_* 29-92 "Hg, 68°F (760 mm Hg, 20°C)

Symbol Description Units
T, net time of test min.
Dn sampling nozzle diameter in.
(m)
51 percent isokinetic %
me particulate - probe,
cyclone and filter mg
m, particulate - total mg
Cin particulate - probe,
cyclone and filter gr/dscf*
(g/dscm)
C particulate - total gr/dscf*
ao
(g/dscm)
Cat particulate - probe,
cyclone and filter @
stack conditions gr/cg
(g/m>)
Cau particulate total @
stack conditions gr/cf
(g/m3)
Caw particulate - probe,
cyclone and filter 1lbs/hr
(kg/hr)
Cax 'particulate - total 1bs/hr
(kg/hr)
B-15

72

0.176
(0.004)

95.9

76.4

83.3

0.0297
(0.0680)

0.0324
(0.0742)

0.0212
(0.0486)

0.0231
(0.0529)

MULLINS ENVIRONMENTAL TESTING CO., INC.————J
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Job Number 84-124 Location _Nacogdoches, Texas
Job Name F., R. Lewis Construction Co., Inc. Unit Tested Scrubber Stack
Run Number 1 2 3 4

Date 11/12/84 11/13/84 11/13/84 11/15/84
Time 14321549 09151108 12501407 08076924
N-normality of Ba(Cl, 0.0099 0.0099 0.0099 0.0099
ML; - ml in impinger #2 430 348 337 371
MLI -ml in impinger #3 & 4 257 299 285 321
MLA- ml in aliquot #2 10 10 10 10
MLA -ml in aliquot #3 § 4 10 10 10 10
MLB— ml of BaCl2 to titrate #2 0.80 0.55 1.05 0.95
MLB— ml of BaCl2 to titrate #3 § 4 0.10 0.10 0.10 0.10
MLBB—ml of BaCl‘,’Z to titrate blank 0.05 0.05 0.05 0.05

T - average gas meter temp., °F 79 59 78 73

y - volume of dry gas sampled

m @ meter conditions, ft.o 38.187 38.789 39.787 39.005
Pb— barometric pressure, ''Hg Abs. 29.82 29.96 29.85 29.81

qQ - Stack gas VO].I.JJII? dry @

s standard conditions, *SCFM 18,626 19,867 18,251 17,694
C;- S0, in impinger #2, mgs 10.2 5.5 10.7 10.6

CI - SO2 in impinger #3. § 4, mgs 0.4 0.5 0.5 0.5
CT- total SO2 in impingers, mgs 10.6 6.0 11.2 11.1
PpPm 802 3.8 2.0 3.8 3.8
€50, - emission rate of SO,, 1bs/day 16.8 9.5 16.5 16.2
CSOZ - emission rate of SOZ’ 1bs/hr 0.7 0.4 0.7 0.7

CS - emission rate of S, lbs/day 8.4 4.8 8.3 8.1

* 29.92 ''Hg, 68°F (760 mm Hg, 20°C) 0.7513 x CT X (Tm + 460)

ppm 502 = vV P :
m b

MLI X (MLB - MLBB) x N x 32

I MLA

(@]
n

T CI #2+CI #3

C _ -6
SO2 = ppm SO2 b Qs x 239.2 x 10
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SULFUR TRIOXIDE EMISSION DATA

Job Number §4-124

Job Name F. R. Lewis Construction Co.

Location Nacogdoches, Texas

Unit Tested Scrubber Stack

Run Number 1 2 3 4
Date 11/12/84 | 11/13/84 | 11/13/84 | 11/15/84

i 1432- 0915- 1250- 0807-
Time 1549 1108 1407 0924
N - normality of BaCl2 0.0099 0.0099 0.0099 0.0099
MLy - ml in impinger 310 305 346 335
ML, - ml in aliquot 10 10 10 10
MLp - ml of BaCl, to titrate 0.40 0.15 0.20 0.15
MLgp - ml of BaCl, to titrate blank 0.05 0.05 0.05 0.05
T, - average gas meter temp., °F 79 59 78 73
V. - volume of dry gas sampled

m @ meter conditions, ft. 38.187 38.789 39.787 39.005
P, - barometric pressure, 'Hg Abs. 29.82 29.96 29.85 29.81
Q - stack gas volume dry @

S standard conditions, *SCFM 18,626 19,867 18,251 17,694
C; - S0z in impinger, mgs 4.3 1.2 2.1 1.3
ppm SO3 1.2 0.3 0.6 0.4
CSO3 - emission rate of 803, 1bs/day 6.8 1.9 3.1 1.9
Cg - emission rate of S, lbs/day 2.7 0.8 1.2 0.8
* 29.92 '"Hg, 68°F (760 mm Hg, 20°C)

0.6021 x C_. x (T_ + 460)
I m
ppm SO5 VP
m b

_ MLI b (MLB-MLBB) x N x 40

CI - ML

A

Csos = ppm SOz x Qg x 299.1 x 10

CSO3

CS T 2.5
B-17 )
MULLINS ENVIRONMENTAL TESTING CO., INC.
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APPENDIX C

Calibration Data

Equipment Calibration Factor Calibration Date
Pitot Tube #4 0.816 9/10/84
Probe Tip #III-2 0.176 9/18/84
Dry Gas Meter #1 1.041 9/ 6/84
Stack Unit Orifice #1 9/ 7/84
Digital Temperature

Indicator #1 10/ 5/84
Barometer #12 10/25/84
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PITOT TUBE CALIBRATION

Date: Sepb 10,1589 Time: o gvo
r
. " . 1" o
Pitot No. 42 (3') Ppi 2925 "Hg P Hy
Ts:—17—— F cpstd: O b4
CALIBRATOR
Motor fps STANDARD , STANDARD CAL. CAL.
Setting mark START END AVERAGE HIGH 4 HIGH FACTOR LOW LOW FACTOR
39 20 o.1/0 oo 0.332 “1o./to | OGuo T O€LL |G ly | 0.%00 | 0.5227
48 30 | . 290 |0 290 0.0 |03sS 0. 1 6.1 [0S | 0.9 7| 0 &Y ]
55 40 |o037s |0l | O0.6/% ~ |o.Sto |o7%¢”| Ow3 7 loscs |0 wS 7| 0.5167
63 50 |0.549 p.ss< D71 -~ a7 |0G357) 0.51L - |o.@1s | 0435 ~o.gll —
70 60 1082 6825 | D-%3 7 |12 | 10487 ©.F2) Thes (.05 7 | 6.%2) ]
76 70 |)oS oS 025 - ).S€ 1471815 7 |1.5S | L2ySs 7 |o.&tS ~
84 80 |[). %o /%0 1783 7 205 (/43271 o0.81¢ — {205 | 4432 "o/ § —
100 90 |;.5% 1.5% 1.2¢€ — 1232 1,807 pswrr — (2,25 | 1.5/7 | 62—
Yy 4o 0 €S |0 18S 0.{2p o.-SLS (0792 b.%/c o Sto | 6.7%% o.82/
g5 d4o 6.3 [03¢S | o0.620 0-XS | 0752 | p.8ly  [|0-S6o | p.7%8 0-82(
Average 03l -~ 6. %107
Summary of Results:
Normal high side calibration factor I R-TIA
variation -0.997+0.7¢"
Normal low side calibration factor ©-81
variation -0.6/7r061~
fee S D=

Signature of Calibrator

Cc-2
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Nozzle Set No. Z &Q -
3
Calibrator: : )

Date: SQP{r,mbw g Lag4

k

k:

K

1 2 3 4 5
Reading 1 O. 47;1 O 1:“0 Q‘,Q—,S @) 0. '2::4 0.363
Reading 2 O 12 01l 0.280 0. 302 O 4
Reading 3 o 113 0115 0251 0303 Q366
Reading 4 0. 1O 0.11S5 O-A49 G 304 _036S
Reading 5 o1l Q178 QRS D 0.304 Q 36k
Reading 6 0. (1] 0.1 0.2419 0.30% Q26S
Reading 7 Atla Qs 0.250 0-30.5 0. 30Y
Reading 8 0. 111 o1y Q250 0203 O3kl
Reading 9 0. 1\3 Q17 025 Q305 _OBLS
Reading 10 o 2 O. 1Y 0-250 0304 036k
Average Q.11 2170 0.350 0304 Q368

s 7 8 ] 10
Reading 1 Q432 048l 0-booy Q724 Qa1
Reading 2 0431 Q. 4dso Abo1 0725 0-974
Reading 3 0429 0432 00| 0. 723 0973
Reading 4 Q430 QUi 00 O 723 0970
Reading 5 0424 O dgl 0O 0 0124 0971
Readirig 6 0430 04ga Q00 0722 ¢ 969
Reading 7 0429 048 Qoo Q724 .97
Reading 8 0,429 Q.48 0,600 0.722 . 970
Reading 9 0. 432 a4zl 0.1001 Q725 | 0.969
Reading 10 Q. 43] 0440 Qo O722  _0973
Average 0.430 043l 0 o 073 691/

c-3 /
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Dry Gas Meter Calibration
Dry Gas Meter Number L

Date: ‘7/6/3”‘/

AH
("'H0) os
0.5 05 1
1.0 /043
1.5 /o4
2.0 /o043
3.0 /035
4.0 / 025
Average /'0‘// Variation: + [/, p
- /{ S

Calibrator: !2 )m ( ‘ ( 2&,& AX ééﬂ
Checked by: &V\C &Q /
\( &4’\

c-4 )
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Meter Number: /

DRY GAS METER CALIBRATION

Calibrator: &n ( ‘ ( 2é’g zg“{é;

Date: ‘T/b /((‘/
Wet Test Meter V
. . Mstd
Calibration Factor (CDG) Dry Gas Meter V
m
std
Run No.: / z Py: 2 2. ¢2 "Hg
Control Module Vacuum S, 7 "Hg
WET TEST METER DRY GAS METER
Meter P Meter Temp. p
Time Reading Temp. m Reading In Out m
. °n o~ ° ° T
End ;943 4500 ¢ 6 °F 2.35'H,0 570,70 7cf $¢ °F &Y °F ),50 H,0
Start /235 D.000 cf 74 °F ~2.30""H,0 595.30cacf 87 °F 8Y °F 080 "H_0
<
3 $So0 cf °F =39y 0 S 947 ¢ £ °F 0.So "H,0
~2.30 < / _
Wet Test Meter V = 17.65 x ¢ goo 272 +13.6 X /03/ = 48 dscf
Mstd 2o  + 460 (e
0.50
Dry Gas Meter V = 17.65 x S.dy7 2252 +13.6 St
Mstd g + 460 = dscf
c - S.d4g |
DG S22 /. 08/ d

c-5 )
MULLINS ENVIRONMENTAL TESTING CO., INC.
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DRY GAS METER CALIBRATION

Meter Number: ( Calibrator: Dﬂ)\ C M

Date: ‘?/é/g{

Wet Test Meter V

m
. . std
Calibration Factor (CDG) Dty Gas Meter V
m
std
Run No.: ° (/ Pb. 29‘51 '"Hg
Control Module Vacuum S,/ "Hg
WET TEST METER DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Out m

End /Q;‘—( 5,502. cf 7. °F -3.r0 "HZO Soq.gSLCf 37 °p B?Z °op o "HZO
Start /229 poee cf 7¢ °F-3.(o "H)0 42%4oaxf 37 °F BN °F foo "H,0

5.50% ¢f 76 °F ~3.0M0 5‘45"& 37 op 8¥ op lo02 "H_0

-3, /0
Wet Test Meter V = 17.65 x S.So2 2952 + 138 x /03 =§"/7Ldscf
"std 76 + 460 €y
/.00
Dry Gas Meter V = 17.65 x S.4S¢@ 29252 +13.6 <29
"std 36 + 460 ‘7= dscf
S, {72
Cpe = ! = v
S.29 /o8

C-6 )
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Meter Number: /

DRY GAS METER CALIBRATION

Date:

/. (3

Calibration Factor (CDG)

Wet Test Meter Vm
std

Dry Gas Meter Vm
std

Run No.: /0 Py: RT.53 ""Hg
Control Module Vacuum .3 ""Hg
WET TEST METER DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Out m
End /2.13 /0252 cf 7 b °F—‘(~O -] "HZO 4¢7'/70 cf qo °p %‘{ °F /~ SO ”HZO
Start 208  &ooo cf Iy F-4.00"H,0 4979000 c£f 37 °F 33 °F [:5O "H,0
/( ° o 086 o
/o,zsz cf 7L °F 4 00"H,0 (0179 cf F F/So "HO
= ‘/(00
Wet Test Meter V = 17.65 x f0.252 279.53 . 13.6 x/,03/¢ =/0/7¢4sct
Bstd 76C  + 460 (Cp
f.So
*~7.¢3 1%
Dry Gas Meter V = 17.65 x /070 7 S + 13.6 7244
m
std 36+ 460 = dscf
[0:(7€
C = = vd
DG 9. 744 [, odd

C-7 )
MULLINS ENVIRONMENTAL TESTING CO., INC.




i)

[

Meter Number:

I

DRY GAS METER CALIBRATION

Calibrator:@u G M)_/ﬂuj—\

Date: 9 (k l$‘(

Calibration Factor (CDG)

Wet Test Meter V
std

Dry Gas Meter Vm
std

Run No.: 1 Py: 29.53 '"Hg
Control Module Vacuum §,26  'Hg
WET TEST METER DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Qut m

End 73 /0,&57 cf
Start /ff§p ©.000 cf

76 TETASHO 33 0ofef g F gy F 2.00"Hy0
26 °F=HLTHO 478.800ct 85 °F §3  °F .00 "H,0

Wet Test Meter V

Dry Gas Meter V

10:259 ot

mstd

mstd

~ D 37
26 °p -4.63 "H,0 (2 ”l'cf °F °F A©00 "H,0
s /0.06¢
17.65 X sp 369 2983  +13.6 ) s03, SOG4 s
Se  + 460 (Cg)
9.c3 8%
. 13.6
17.65 x s, /74 (—2 - 9,744
g7 + 460 = dscf
c . /0.06 ¢ B}
be 2,744 /043 v

C-8 )
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DRY GAS METER CALIBRATION

Meter Number: [ Calibrator&)‘l ﬂ MAAM@

Date: 9/@/@—/

Wet Test Meter V

m
. . B std
Calibration Factor (CDG) = Bry Gas Meter V
m
std
Run No.: b1 Pyt 2953 "Hg
Control Module Vacuum 6,0 "Hg
WET TEST METER » DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Out m
End £ °F~ 6. U Ony ° z e s "H_0
n /130 10,250 cf =, 6 0 467 1 cf '_‘!\ F ¥% °F 350 H,
Start /20 pooo cf T °F" é.4p "H,0 H$790s cf §6 °F 82 °r 200 "H,0
’ 2
10ISOcf 76 °F "'-40"1120 drol c£ IS o 8 °F 3.02 0
-6 ‘
& 4o /0.1

Wet Test Meter V = 17.65 x /0.259 27.53 * 13.6 )\ xz03r 2 dscf

Mstd D¢+ 460 cp

3.09

Dry Gas Meter V = 17.65 x /.14l 2953 + 15.6 ?.72(

Mstd 45 + 460 = dscf

O 12
C ¢ ~ = e

C-9 )
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DRY GAS METER CALIBRATION

/
Meter Number: ( Calibrator: %Zy[ 0 M

Date: 9 !SIB‘)Z

Wet Test Meter Vm
) = std
DG° =~ Dry Gas Meter A
std

Calibration Factor (C

Run No.: 7 Py: 29.52 "Hg
Control Module Vacuum <. 2. 'Hg

WET TEST METER DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Qut m

End /150 yp 269cf 76 °F-7 (00 477435f 92 °F §3 F 4 odHO
Start /{40 0602 cf T °r~7.co"H20 462.703cf 98 °F A2 °F ‘/.oa'ﬂzo

(0:259 ¢ J6 °F “7.60"1-120 027 ¢ OFQC, °F 400"H20
-7¢co 93 ~
2k bl /0.0 3
Wet Test Meter V = 17.65 x /0,&?0 29.53 + 13.6 X /,‘)7/ = dscf
Tstd J¢  + 460 (Ce)
¢.00
Dry Gas Meter V = 17.65 x /0,2(7 27.53 + 13.6 9.950
Mstd Ge + 460 Pz dscf
_ /0.093 _
‘o6 * | Jo2x d
2.850 ‘

C-10 /
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DIGITAL TEMPERATURE INDICATOR NO. 7

CALIBRATION DATA

Date:  oehby, S, /58¥

Media Time Mercury Thermometer (°F)
Ice Bath L3 3y

Ambient Air (408 o124

Boiling Water /37 a2

Oven 7605 (Y&

Oven 1701 4o0¢

Oven l70% 37¢

Oven J720 29 ¢

Meter Adjusted? Yes No —

DTI (°F)

35

219

144
&o(
276
25 %

for L. Omeds

Signature of Calibrator

C-12
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BAROMETER CALIBRATION
Barometer No. /2.
Date: /o —as -84
Time: /600
Barometric Pressure @ Addison Field @ 719 ft. = 30,i4
- 0.719
Absolute Pressure at Addison Field = 29. 421
+ 0.076
Absolute Pressure @ METCO @ 643 ft. = ' 29.497
Barometer Reading = 29, 300
Variation = - .137

Barometer Adjusted? Yes / No

C-13

Signature gf Calibrator

MULLINS ENVIRONMENTAL TESTING CO., INC.—————J
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84-124

APPENDIX D

Field Testing Data

D-1 /
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Impinger Box No

4

_ 109.7
Final Weight 4"3 4 Water Weight Gain Impinger 1 :
Impinger 1  Initial Weight $35.7
Increase 1&g J Impinger 2 /59 4 7
Final Weight 8 74. 1 Impinger 3 —2\.o ¢
Impinger 2 Initial Weight /;. 2 ‘\/
Increase |§q 4 Impinger 4 .
Final Weight o 1 . SOw _ Impinger § 21.94
Impinger 3 Initial Weight 2.7 2
Increase - 225 ~2\.D VW = Impinger 6
Final Weight ~ 474.4 Total 273&.1 =V,
Impinger 4 Initial Weight &72.% - /
Increase 2 . Pb = 29.82 v %COZ = {g ~
Final Weight 718 5 8 vm = _38,/37 .‘// 602 =40
Impinger 5 Initial Weight 43,9 Vw = A72.] %0 =o0.0 ¢
Increase 71 9 P - 0. 805 . W, = 214 v
Final Weight Avg &P = [ 8¢5 / As = 4o V
Impinger 6 iniiiieh{eight Avg ’AP - _Aﬁ_‘/ Dn = o076 J
nc
| G, = &8l vy T, =_72 /
Filter # Final Weight _ . "
Initial Weight Ps = 2.(5 ﬁzo 29,66 v Mg
T =_ 79 539 °R
Increase " _ v
T, =_/S6 VF ALA "R
v
sg” dz
Moisture Content: %M = 25.22 Md = b, 7‘(3—5"‘de = ,29 29 aﬁw R6. "(&
P
: P, + m o805 )
v = 17.65 V b 135) = 17.65 x 38,087 29.82+13.6\ = 7233 4&3
std Tm + 460 29 + 460 St
' 0.5¢9 Vscim
Vv 1 ‘(3/ 3
Woas = 0-0472 XV, = 0.0472 x 2 . VI /2;.836 sft Y
V Yy
W 36
% Moisture = faf, x 100 = (2 W"”gﬂx 100 = XS,
std Wgas 37.363 [ /
/
« ! 49
V., =5123.8 x _p Rl —ZZ%TZ@ /357 = $p3% fpm ACEM: 3‘7355'/
y SCFM: /96 26
o - 1039 x tl6  x 37363 - oyl s |
oL = \ 7 =6l %EA: (8Y.9

gL R
0.7435 x 2946¢ x So3k x =72 x(o./7%)
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[
Job No.

i (3

84—"124

t &

SR |

Job Name F &  Lewods

Run No.

1 S B |
FIELD DATA

EE
frdicnboAe

Q

Read and record at the

Location SCf“thE §£n clc

start of each test point.

Ambient Temp. °F

} . 3 4 s : 1
MULLINS ENVIRONMENTAL TESTING Co., INE. -4

¢

Assumed Moisture %

Probe Length

Z6

-?/

Volume Collected V_ 39 (S ft3

Water Collected VW [2[,3 ml
1 i

Stack Pressure P, ~2.-20

min.

Time of Test Tt

IIHZO

Baro. Press. Pb L 7.9¢ ‘Mg

Probe Tip Dia. Dno_(jé in. Vm

% CO, S.2 %$C0O 0.0
% 0, .8 5N, 42.0

Area Stack AS Eﬂ 0 in2

Probe Tip No. /7Z- 2

Dry Gas Meter
Calibration Factor

Date /3 Movewdses (984 Purge tt.): i S2(. 025 C Factor — to reference
Operator s Purge time: 'Y/ - //2é Initial Leak @ /5, 0"Hg = Jd.pgzcfm
Sample Box No. & Meter Box No. / Final Leak @__&5_"Hg = govzcfn
B a P, P T, T,
Orifice aH Pump Dry Gas Temp.
Clock Dry Gas Pitot in. H,0 \I/acuﬁm '?‘Z;Ck 'l;‘z;be g\é;:ln Eig;uent °p
Point | Time |Meter, CF |in. HO| , . Gn. g Smp- | oM TP Shp -
_ esired | Actual auge F F F F Inlet | Outlet | Remarks
Ad 10915 [4d91.204 | /.Ado 0,55 0, 5SS 2.0 /947 | 270 | 268 g4 7 )
3 109)8 (482 S0 (30 | 06s | ©6s| 3.5 | /47| 284 ]| 270 o< S/ &7
2. 10923 1493.7% /20 0.7 psz| 3.2 | /47| 249 274 ¢ 3 S2 o7
[ _logaY |4€8.(0 [ oo| O.4g 048! 2.8 (42| 250 274 LS s3 48
EnvD |1 0921 | 486. 230 -— — — — — — — — . —
Y (UFRI| 4%6.230 | (o | ©.728 | 0728 | 3.9 /49 | 249 26/ X sq P
3 093|481 ey | /720 083 | 0.83| d2 | (49| 239 256 b2 St 25
2 10934 | 439.2¢ (SO 0.70 p. 20 3.4 (S ¢ 228! 254 e/ SK S0
[ 10937 {490 .¢0 [720 | o655 | O5s| 3.2 | s«g| 252| 236| 62 $9 So
AMD [pg4o | 191.883 = - — —_ = ~ - —
74 1094 | <42/.883 | /8 | 090 | 090 4.4 | /52| 265 259 &8 $9 | s¢ nsat
3 log44 | 493.4( .95 0972 0.97] LY | /54 | 256 | 220 XA L/ | S/
z 0947 498.¢0 / 8o .90 | 0.90| d.6 (53 | 236 | 26% &3 ¢S | S2 2
/ 04950 49¢.6 ) 0.53 0.83 H.a-| (50 226 | 264 &S oo | S3 QS
FMD | 0953 | 49%.35 3 : - _ i —_ —_ - e
DY %’“”&Qiﬂqz 2. 10 ro05 | 205t 4.8 | ¢S¢ 259 zs [ S res
3 1705338 S00.44 2.10 los | 1051 4% | (55 262 G/ LY s 2 /o3¢0
2 38 Soz . I R .00 (.00 |_t.ool AL | (55 265 &/ S5
Pitot Tube Calibration Factor C_ O . %l Pitot Tube No. ‘/ Barometer No. /2
2g 7%9

37,648 - 0 387

lodl X 3 7~Z:/—,5£

ry Gas —\
Meter Reading ft3—<T min X Leak cf%.
t Rate _J

MF = M’I‘ =



Impinger Box No

5

Final Weight

_TN\ 5.

Water Weight Gain

Impinger 1

(S A s

Impinger Initial Weight @ t (-C.4
Increase (05 Impinger 2 14,0 v~
{
Final Weight ZD 18 Impinger 3 _ Xe- ? o v
Impinger 2 Initial Weight {( .8
Increase 74 .0 Impinger 4 0.3
V =
. . W .
] Fl]:la:-l. Welg]}t O Z.g g S0, = - Impinger 5 [, 2 o d
Impinger 3 Initial Weight L8L.9 2
Increase 2-¢ /3.6 Vw = Impinger 6 ///,
Final Weight 4 8o 4 Total /7. =V,
Impinger Initial Weight gig
Increase Pb = aQ.qéT/ %COZ = &,z {/
_ 857; — . _
Final Weight 75‘:1,8 Vp = 3% 0, = /2.8
Impinger Initial Weight ‘7} i.(_o Vw = (2. 3 %C0 = 2.0 i/
Increase 12,2 P _ 0.86] / %Nz = g2.0 ‘/
Final Weight Avg sp= (9487 A, = _g0 A
Impinger 6 igz;;ieWelght Avg\I—P - /3 / D - _ou7 Z
filter # i1 heien C, = 0.8y T, =_22
ilter inal Weight - 4 "
Initial Weight Ps = 1,0 ‘;23 g0 (/Hg
T, = <9 o Si9 -
Increase T - /SL [/ﬁ é/?, L~ °R
75 / v -
o5 2
Moisture Content: M= [(.%4 O ‘Z'Stt MW, = 29, ﬂ‘-/‘/ﬁw = 27,413
. P, + P 3g,78 08¢ ( 39,604 / 3
\ = 17.65 V T3.6| = 17.65 x 34622 [ 9.9 + 13.6\ = 4o~ sft
m ———
std T + 460 $e * 460
n ' 550 SScfm
v 1713 ogs v .
wgas = 0.0472 x V= 0.0472 x +Z23 = C.(23- sft
Vo 2l Abﬂ?é"'//
o Mai _ gas _ ] _ o
% Moisture = v x 100 = PR x 100 = éé:ifi %
std Wgas 36.604
’ ¢ s 7 V4
(2 x [34
V_ = 5123.8 . —_— : = 497 3 ACFM: 738
s ‘ X __D__s_(_@__ 29.8% 27.42¢ s pm 2773
35.004 95,?/ SCFM: s 9¢67 v
51 = 1039 x doore- X brz _ . -
o o5 2 %EA: )
0.8%4 X278 x u75€ x 72 x(Ou%) 4433
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Impinger Box No. ég
Final Weight

Water Weight Gain

/
Impinger 1 /%S, 7

! 838.1
Initial Weight O

Impinger 1

Increase /45,7 Impinger 2 _94.3 .~
Final Weight C‘ .{ Impinger 3 Z27. Z —
Impinger 2 Initial Weight Zfé:f‘l Z
Increase 94.3 Impinger 4 /. ¥ S
vV =
Final Weight 124 \ SOw _ Impinger 5 /5. 2_~
Impinger 3  Initial Weight [,4(. g oYy = -
Increase 27.7 VW = Impinger 6
Final Weight Y 74. ¢ Total ZS‘(.}&A v,
Impinger 4 Initial Weight A / /
Increase /. ¢ Py = 29,95V %Co, = g 2
= d % = \/
Final Weight 7%5.7 Vi 39.787 0, /3.8
Impinger 5 Initial Weight 77 10.% v, = zgy.3 ~ %0 = O.o y
Increase o
ZStz Pm = {,NZ = 3[(0 /
Final Weight Avg &P = /788 A, = FEO /
Impinger 6 Initial Weight r_ _ _
Increase Avg N AP = —Aiﬁ—/ D, =_elze «t;
C,=_o6 VT, =_7%
Filter # Final Weight _ , "
Initial Weight Ps = = 2.05/ H,0 262770 Mg
T, =28 S £3¢ o
Increase ° : °
" T, = _ (55 Jf GtS~ R

Moisture Content: M= R5.5¢ 41 = O 74HILMI, = Q?BEH/KM = 2¢ t_/Z/

- Pb + Pm 0. %87 ﬁ
V. = 17.65 V_ 13.6) = 17.65 x 35, 767 [_RFA5T +13.6| = 3 Z 04 ¥it
std T+ 460 Sy + 460
m 0.542 &tn
ngas = 0.0472 x V, = 0.0472 x 2843 = /3"—//?/sft3
VW
% Moisture = g faf} x 100 = "*_5“{’7 x 100 = 26 &¢ /
Metd  %gas 37048 (3.419
= __._Qli__ x J = 9/ : 7
vV, =5123.8 x __ 0.%b Jz‘?.zoxzaw (329 4 5//{13m ACFM: Z%}(oéj«/
sceM: /8251 v
41 = 1039 x 6ls X 249.04% - 503‘0,‘-{ - 7 %

O 7uUd L X 29270 X 49(5 X —52 x(&(?b)z

/80.0
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Run No. 3 PARTICULATE FIELD DATA
Location &¢ cdh e, éw
Date /3 Novewde. [28¢
A pS Pm TS T
Orifice &H
Clock Dry Gas Pitot in. HZO gtack '}I"robe gven Efoluent Dry Gas Temp.
Point | Time Meter, CF | in. H,0 P o op - omp .
: 2" | Desired | Actual F F F F Inlet | Outlet Remarks
| _[/d38 | S44. 33| [@o | o033 |o.9 (5 | 267 | 271 79 Pe | 7C
Ewd | JAX) | 545,9/7 — — — — | —1 — — — =
E4 1242 | 545 97| A 20 (os | los /(56 | 253 | 27w 72 g5 | 76
3 |1Z4S5 | SH263 | 2. /0 200 | (.00 /5¢ | 2¢( | 270 zZ3 % | 772
2 | 1248 | 349.>5 | 2.00 (OO | (a2 (352 | 23| 220 25" g2 | 272
( |28y | 53/ 0S8 /. 70 P8 | 0.8 (872 | 265~ 271 2S g8 | 72
EVD | (Zsy | §S2.590] — — — — — — — — -
E 4 54 | 552990 | 2.20| /.05 | 705] /5% | 272] | 270 &% Fo | 7%
3 [ /258 | $54.32 | 274 Los | /AoS) (S% | 221 | 27274 go g2 | 7%
2 | 1Fo | 59C.05 | 2-20 los | o5 /58 | 2722 | 21 29 88 | >4
| /%od | $62.78 L920 | D95 0925 (52 | 2¢q | 222 | 279 g8 | 77
ENp | (907 | $59.500 — — — | — — — — — — (407

T




i k b S S T B0 E | E i & b PN JUNINUEY TR TR TR S
MULLINS ENVIRONMENTAL TESTING CO., INC.
Job No. G- /24 f?nf(«‘:.ilgﬁ, FIELD DATA /
Job Name £P. Lowns Ambient Temp. °F 72
Run No. 1_[ Read and record at the Assumed Moisture % 2.5
start of each test point. /
Location § Aé Sdoel Probe Length 3

Purge to: C Factor — to reference

Date ]S Aovewbher 1984

Operator 9’ andec , Pafloceon Purge time: Initial Leak € /S p "Hg = 20000 cfm
Sample Box No. _’i Meter Box No. ‘ Flngl Leak @__7,__&_"Hg = f:_ﬂ_ai,cfm
4 Ps pm Ts T
OrJ:.fice 2H Pump Stack | Probe Oven Effluent Dry Gaos Temp.
. C}OCk Dry Gas _Pitot . Hé)“ \ﬁcuhu; Temp. | Temp. Temp . Temp. F
Point | Time |Meter, CF |in. H)0 | pooiied | Actual Gauge °F °F °F °F Inlet | Outlet | Remarks
A4 10807 (55 .47¢ 6.22. | p.35 | o3¢ /8 | /43 | 250 |z /00 68 | 67
3 l0%10 .S$ 0.8 | 0. 47| 047 20 | (43 | 250 | 273 32 9 | ¢7
2 10813 bS2.74 .99 0 So | 6.50| 2.2 | /HY | 242 | 272 773 692 | &7
L D96 (5895 0650 | pdds | O.45| 2.2 (131 24 | 299 72 20 | 68
Vb (0819 (ole0, 090 — — —_— — — — — — — -
R4 10820 4o 070 | /SO | O02% | p.78 | 2.2 | /4¥ | 249 | 270 7Zé 7( &8
3 0823 jaé_(_é{' jéa .93 a. 83 2.5 /e Zz237 272, 72 72 23
2 10826 | 6¢3./5 /. So | o0.7% o078 3.2 /| 233 2&3 72 .3 3
10829 | 46423 llD O.co | D.oo| 2.9 /42| 240 2% 72 zd | ©&F
MO | 0832 | bbe.l82 — — — — — — - — _ —
¢ 4 (0832 bbht/82 | Leo | ©0.83 | £83] 3.3 /4y | 23 2e/ 7é 7S | 62
3 Q&L_ﬁ:ﬁzﬂf (8o 0.20 0.720! 3.5 4s | 249 | 259 79 7e | 69
2 | 083 Y22 0.7 o.%7 3% IHo | 262 | 2em 3 Z7 | 70
/ O842 | &71. 0o 777 075 | 075 3.2 &L Ce0 | 2632 23 77 |70
r_EM? 084S | 422, 453 — —_— o — — — — —_— — .
D 4 0846 | 012 453 (. 20 O0.8B7| O82| 36 | (4SS | Tes | Z Zé 77| 70
3 10849 1673,98 /90 0.95| ©.95] 3% /4s | 256 | 242 23 72 |\ 2/
L | D8S2 675',6/ [ 9D O 95 09251 3.% P 2¢/ 239 73 77 7/
Pitot Tube Calibration Factor Cp 08/(, Pitot Tube No. 2 Barometer No /&
Volume Collected V_ 29,065~ ft3 Baro. Press. P, 29.%/ 'Hg Probe Tip No. /fT-2

Dry Gas Meter

Water Collected V. 25¢£.7 ml  Probe Tip Dia. D 0,(7¢ in. || vV Caribration Factor L.0¢L X 27 49
Time of Test 'I‘t 72 min. % CO, 4.0 $C0 @0 Ery Gas X Lok _l
o Met Readi ft T in X fm}:
Stack Pressure P — {0  "HO % 0, /5.2 N, 80.8 eter Reading t N2 pate ¢ _’
Area Stack A_ _340 in? Mg = =




Impinger Box No. 4

Final Weight _J54.4

Water Weight Gain  Impinger 1 _//7 2 / /

2
©.7610 X 29469 * 4563 x 72 x(0.76)

Impinger 1 Initial Weight (37.0
Increase H7. 2 Impinger 2 ?7.7
Final Weight T96.0 Impinger 3 23,9 /
Impinger 2  Initial Weight (‘Q‘}Q,a 2 /
Increase 99.7 Impinger 4 - 8
vV =
Final Weight _ [, 85 | SOw - Impinger 5 /S5 /
Impinger 3 Initial Weight ( (.2 g °Y2 —_—
Increase 23.9 Vw = Impinger 6
. Final Weight 3741 Total 25¢.7 *-/Vw
Impinger 4 Initial Weight 473,
Increase 0D Pb = 29 3( / %COZ = 40 e
= % = 7S ~ 7
Final Weight [81.4 Vo = 3% 005 '/ 02 /5.2 —
Impinger S Initial Weight ]GG. 3 V,=__25¢.7 . %0 = o0
Increase [ S. ( Pm - 0,833 / %Nz - §0.8
Final Weight Avg 8P =/ 59S ? A, =_840 /
Impinger 6 Initial Weight Av \]A—P. _ - J
gVaP = (247 D 2./7¢
Increase n
C,=_081k/ T =72 <
Filter # Final Weight = - "y
Initial Weight ps /.o :j?o .Z?.&9 /o g
T, = _73 533w
Increase Ts - /1/7/ ﬁ 402__ °R
Moisture Content: M= R3.90 My =0 2620 MW, = 29, 248YW = 26,5¢
: Pb + Pm 0.83 /3
V. =17.65V 13.6) = 17.65 x 39,005 [_29.8( +13.6) = 38.583 sit
std T+ 460 —3 * 460 P /f
S 36 scfm
ngas = 0.0472 x V, = 0.0472 x 25¢. 7 =_ [Zl¢ st
v - 4
W
% Moisture fa\s, > x 100 = /}‘”" 100 = 2390 %
‘ W /2.6 38.583
std gas
'
Vo =138 x g 8le \LEERY h2d9 - Yse3 fm o ACM: 2Gele /
SCFM: /7 & 9Y V
by . 1039x 4oz x 38.583 _ / T
T %EA: 244, 7




Lok k | SRR T t | bow @ i i 4
Run No. 4 PARTICULATE FIELD DATA
Location 5@:;5 ééﬁc ﬁ :&
Date /S W&:’ﬁﬂéﬁﬁ ZZ&
A PS Pm TS Tm
Orifice AH Pum
Clock Dry Gas Pitot in. H20 \I/acugm ,?.z:;k ,1;.2;};? g‘é:\g Ef.felnl::.nt Dry GaiFTemp.
Point| Time | Meter, CF | in. H)0 a7 3 thjlgeg °op °f °p °F Inlet | Outlet | Remarks
( _logss 2730 | Lbo | 0,83 | ©.83] 2.5 | Iy | 23%| 237 zZZ 2 | 72
tpo 055 | 478,88y | — — - — 1 - — — — 1 ~
Ed (0859 | &18.85Y! 2./0 /o | rfivn| Yo | 74/ 1 2321 22 z5 29 | 72
3 [0902] 680.6% | 220 | /J/5 | AesT| d.s | 7¥0 ] 235 24 72 %/ 72
2 o905 pg2.40 | 2.00 405 | Los | 45 | (39 | 235 233 20 2| €72
L_| 0908 | 484 /(o [ So 083 | 0.3 W.o| /39 | 2«91 2% 2o 2| —3 | ofsaf”
_bro | 094y | 685,237 - — — — — — —— — — —
Fdq o2 | (85937 | /%O (00 | fioo) He | (3D 2721 42| 7Y St | 23
3 Tows | 68265 | 2.20| /lys—| /J/s] ds| 734 | 271 243 7o gzl =z
2 103/ | 68945 2. (0 llO 240 57| /357 2651 24g| 2o T3 29
( 2/ | 930 /. 80 oo | loo 92| (/35| 2ey| =«?7| .72 B3| 74
%ﬁfzz_mzwr =T S B = S £ —
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APPENDIX E

Analytical Data

E-1 )
MULLINS ENVIRONMENTAL TESTING COQ., INC.




Mullins Environmental Testing Co., Inc.

Particulate Analysis Summary

Job Number l?yﬁuzgyy/ Date Analysis Completed ZV—AZ7LAK//
Job Name 372%’42 Clorree's Unit Tested OF so. fhrr) .
. , ’ / g

Location 2 s
Run No. / o2 7 6/
Particulate on Filter (mg) 22.7 /3. / /9 S /5. 8
Particulate in Front Wash (mg)* 23,2, 035 S/K 7{55
MF (mg) //53 7&9/ 7/@ é%é
Particulate in Impinger #1 (mg)** /3./ Lo ? ? 7 2 ¥
" o) 254 | 933 | 9.3 | 734

Analyst

* Less Acetone Residue

** Jess Ammonium Sulfate



i

Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Mcthod 5
Stack Filters

Location P ‘»4/<«,,) CZZZLé/

Job Number

54 124

Job Name~~ 4f?g:§éga/¢¢27,)

Unit Tested égihl,ékaz/ ,Jéﬁ

Desiccator Time In

b2 ,,]/; g4

e
137" ;//M oo

Desiccator Time Out

(3% gt

21 _yufop/tt

Run No. Z

Filter No. g&((

Filter § Particulate 7

+ Tare Weight (g) cﬁ,f@Zﬁlf QZ?V?{j/ﬁf
Tare Weight (g) L5/5F L3¢/ |V
Filter § Particulate (g) ﬁéf?// M{?é

Filter § Particulate Average (g)
Initial Filter Weight (g)

Total Particulate (mg) [:::ZZZZZC]

Run No. o Filter No. (.52

Filter § Particulate

+ Tare Weight (g) A7 AN A 4

Tare Weight (g) /o S/68 1. 5/60 e
Filter & Particulate (g) |/ 444 5 D L4445

Filter § Particulate Average (g)
Initial Filter Weight (g) ///

Total Particulate (mg) [::::Z:Z:Z:]

Run No. f Filter No. C; 55 3

Filter § Particulate

+ Tare Weight (g) QdLbd | AVl A

Tare Weight (g) 1. 5/60 L5 /GD o
Filter § Particulate (g) ) L5002 ﬂ'éfﬂgl

[#1

Filter § Particulate Average (g) _/ éﬁiasi
Initial Filter Weight (g) /J ¢30<

Total Particulate (mg) [ /4.5 ]

200401 Stnts)
J

Kﬁalyst



Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Mcthod 5

e

Stack Filters

7

Job Number [4'/7?‘-/ ' Location 7/45_/4,—./}94,;/ #L/./

7 7
Job Name ﬂ_ﬁgaxu Unit Tested W/CJ

Desiccator Time In Aboo ﬁ/h#%/ jqu 'UO?éy

. . ’ -z
Desiccator Time Out A;38,¢Q%g4 Fiat @éq@d

£

Run No. ¢ Filter No. 4. ZC)

Filter § Particulate

+ Tare Weight (g) c?,§42233 GQ,§/7C;4/ ‘

Tare Weight (g) 15/ | 1500/ |

Filter & Particulate (g) j‘éij/73/ é?g({?{j ]
Filter § Particulate Average (g) 3

W

gé%
Initial Filter Weight (g) .
Total Particulate (mg)

= | Run No. Filter No.

Filter § Particulate
+ Tare Weight (g)

Tare Weight (g)
= | Filter § Particulate (g)

Filter & Particulate Average (g)
Initial Filter Weight (g)

5 Total Particulate (mg) [::::::::::]

Run No. Filter No.

Filter & Particulate
+ Tare Weight (g)

Tare Weight (g)
Filter § Particulate (g)

Filter § Particulate Average (g)
Initial Filter Weight (g)

Total Particulate (mg) [::::::::::]

2. for Tz

Analyst

P



et

ke

4

Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Mcthod 5

/24

Front Wash

Job Number
Job Name /\Z/Pfjé/g_,,/ Unit Teste 4z
7 “—t== =
Desiccator Time In g0 =0t 05~ u/zlkl bzl gpt u/zf/(»J 7% uféé’/f‘f
Desiccator Time Out 165% /[]1//341004 ”/2(,/?4 /0"4 ;:/37/74 2“!‘5 /;,’/:(’.'!fﬂf/ 523 42(1/""
— — 77

Run No.  / Volume (ml) f/ézz
Final Weight (g) (30, 8205 138, 80,70 | 132.8270
Initial Weight (g) /32.7305] 1337305 | /33.7305 | <
Particulate Weight (g) 009601 0.097/ | 0.09¢ %
Particulate Average (mg) 76 .
Less Acetone Blank (mg) F. 6
Total Particulate (mg) _
Run No. 2 Volume (ml) 5/
Final Weight (g) 19./843] 1191815 | 1191808 1191814
Initial Weight (g) 1192040 | 719 140 | 119,140 | 12, 1140 |~
Particulate Weight (g) ﬂlﬂé;/,\f O D75 dﬂé[n? &/?é//l/
Particulate Average (mg) (£ 7./
Less Acetone Blank (mg) ‘3.8
Total Particulate (mg) [ 7.3 |
Run No. | 3 Volume (ml) ﬁé}
Final Weight (g) /257.326/| 125327 125. 3867 (25,3075 | 125 2277
Initial Weight (g) /2572725 | 125, ATR5 | [R5 ATA5| 252735 /,25 2725
Particulate Weight (&) | 0. 0544100547 | (.0542] dnsso 0. d i

Particulate Average (mg)

Less Acetone Blank (mg) ___gi_j/__
Total Particulate (mg) IZZI]

Acetone Blank ,/ Volume (ml) 247
Final Weight (g) (772251 177 2260 177 2257 1772249 /77 2%45
Initial Weight (g) /77 2281 177 2 R8N 177 3018 | 1772218 | 177 22 /8
Difference (g) 0.00331 0.00471 000991 p.00s51 | L.ecd7
Average (mg) 7//: ‘?
*mg/l _ /9. &

* Note:

If greater than 7.9 mg/1,

'777(144/ ;/xt 27 A

Analyst

Location //jv,-, /,—;»,—,vjl C /?//’-,aj

/

/

v/



&

ki
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Job Number

57 L34

Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Mcthod S

Front Wash

Job Name CJJﬁéﬂgié;gezé/’

Location

Unit Tested

Desiccator Time In

810 /204

105 w28 T hkd

105 //E/}d

7 L Ldls

Desiccator Time Out |65 !I/Z//Z‘/ /p"/ ’I/Zé/g‘/ 1'° L//u/gc/ 7" u‘/j:igzb' 3% ///2?1?/
Run No. vd Volume (ml) zz;!\,
Final Weight (g) /188370 1188359 | (/8. 838 | NE 77228 | (17 2284
Initial Weight (g) (187874 | 27234 | g qed | e 1594 | yg, 767 |
Particulate Weight (g) D.DN48.2. Oﬁﬂt/i/ DN427 | 0.0474 | 0490
Particulate Average (mg) 7
Less Acetone Blank (mg) 3. v//
Total Particulate (mg) [ 6{?5/ ]
Run No. Volume (ml)
Final Weight (g)
Initial Weight (g)
Particulate Weight (g)
Particulate Average (mg)
Less Acetone Blank (mg)
Total Particulate (mg) [ ]
Run No. Volume (ml)

Final Weight (g)

Initial Weight (g)

Particulate Weight (g)

Particulate Average
Less Acetone Blank

Total Particulate

(mg)
(mg)

(mg) [ ]

Run No.

Volume (ml)

Final Weight (g)

Initial Weight (g)

Particulate Weight (g)

Particulate Average
Less Acetone Blank

Total Particulate

(mg)
(mg)

(mg) |

Analys

t
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Job Number

Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Mcthod 5

.- Back Half Analysis
J

gl 124

Location

Job Name Dj .F;.f), C%//(/;;_p/

Unit Tested

-

7

Desiccator Time In

£ 1fzolsd

14 L M_LZDIFG/

£2 1/l /ﬂ

Desiccator Time Out

1440 20/

775 1fzilgd

Run No. /

Volume (ml) _7/0

Final Weight (g) ng;(gigk&é 421345522/
Initial Weight (g) IR oG | /27 3662 |
Particulate Weight (g) 0 ﬂ;(&é/ 0.0/49
Particulate Average (mg) 0. 2
Less Ammonium Sulfate (mg) 7 [/
Total Particulate (mg) [ /3.7 ] /
Run No. ég Volume (ml) 375
Final Weight (g) 125. 3054 [25-3N¥T
Initial Weight (g) /257 A%3| /A5 23%3|
Particulate Weight (g) .009/ dﬂﬁgé
v Particulate Average (mg) 22’57
Less Ammonium Sulfate (mg) .0 ////
Total Particulate (mg) [ 4.9 |
Run No. | 3 Volume (ml) z‘g'é
Final Weight (g) /230298 A5 05T
Initial Weight (g) (25 0058 | La5i088 |
Particulate Weight (g) ﬂ,ﬂ/jfz ﬂLﬂ/,Zj
Particulate Average (mg) A2 2,
Less Ammonium Sulfate (mg) 3.5 ////
Total Particulate (mg) | 9.7 |

2. Spritn

E-7

Analyst



K.

£

b oo

Job Number

Mullins Environmental Testing Co., Inc.
Particulate Analysis EPA Mcthod 5

Back Half Analysis

o psd

-—7

Location

Job Name (j/:/r? (%://—/JI/ Unit Tested ,,Jg‘,,/,//_/ﬁ/ 7
T ya Vel
vesicestor Time 107 Lolas |17 uuled 8% uleded] 077 idhi]od 7= LTl ¢
Desiccator Time Qut 14* ”/zo[go‘( gﬂ ,,/z,/gr/' 1437 ululsd | Qo /%ZQ,/ZU' 10°’ ///27/?64
7 7 T T 4 v
Run No. ,/Z Volume (ml) (X35
Final Weight (g) LA 725D\ RETLUZ| 2y 10,53 | adq26 Y | 124 AT
Initial Weight (g) 24 T 42, | SR TASR | f34, TI5 34 T /54 | 184, 115
Particulate Weight () | 0 p098 | D.009/ | D010/ | O.niia | 0.0097
Particulate Average (mg) CEZ#VéV&QQ’
Less Ammonium Sulfate (mg)
Total Particulate (mg) [ ]
Run No. Volume (ml)
Final Weight (g)
Initial Weight (g)
Particulate Weight (g)
Particulate Average (mg)
Less Ammonium Sulfate (mg)
Total Particulate (mg) [ B
Run No. Volume (ml)
Final Weight (g)
Initial Weight (g)
Particulate Weight (g)
Particulate Average (mg)
Less Ammonium Sulfate (mg)
Total Particulate (mg) | |

E-8

:ijébzfu/),/f£;4;2551,//

alyst

[4

oy~

fife
/
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Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Mcthod S

Back Half Analysis

Job Number 7 /x-”/ Location, - .~ -." . /. -
Job Name (\_f/ A e, Unit Tested . -/ — - 2
Desiccator Time In ,/fg ‘LJafkcijb”: uﬂﬁ%ﬁ/
Desiccator Time Out ,09{ 112 7l Zﬁq IUQZBW
(‘onlmua)"im: | .
Run No. ~/ Volume (ml) = =7
Final Weight (g) /Z4W /24, 726
Initial Weight (g) 184. s | RY. 1152
Particulate Weight (g) D.010F |- N.A110D
Particulate Average (mg) /0.9
Less Ammonium Sulfate (mg) ./
Total Particulate (mg) [ &.4 |
Run No. Volume (ml)
Final Weight (g)
Initial Weight (g)
Particulate Weight (g)
Particulate Average (mg)
Less Ammonium Sulfate (mg)
Total Particulate (mg) [ |
Run No. Volume (ml)
Final Weight (g)
Initial Weight (g)
Particulate Weight (g)
Particulate Average (mg)
Less Ammonium Sulfate (mg)
Total Particulate (mg) | ]

;?;%izsf;}422402ézi/)

Analyst



Job Number 9. / 24

SO, EMISSION DATA

2

Job Name Q// ,-%ar.},

/

Locationj&&%&_&éﬁ*

it Teste (/M
/Unlt )/ ,j /%/

e 22,

Run Number / = 3 </
pate 11/12/54 | 1 f13/5 4| 11 fis/est | 1/is/sd
Ti /4-22- 55 — oso— | 0807—

ime lsts |7 0os | ey | D974
N-normality of BaCl, 000439 | L0092 | 400992 | O 0077
ML; - ml in impinger #2 430 R7/5:4 337 27/
ML, - ml in impinger #3 fy 0757 299 K85~ 33/
ML, - ml in aliquot #2 Vo, o, /0 /0
ML, - ml in aliquot #3£¢f /0 0 Y, O
MLB - ml of BaCl2 to titrate #2 ﬂ go ﬂ, 50/ /ﬂ{ Z ?j
MLp - ml of BaCl, to titrate #3§¢ . 0. 10 0 /D 0./0
MLBB-ml of BaCl2 to titrate blank 005 205 Py s W d
T, - average gas meter temp., °F 79 59 - % 7 2
v - volume of dry gas sampled -

m @ meter conditions, ft.3 55./87 | 38 789 LG 787 | $2.005
P, - barometric pressure, "Hg Abs. 29. 82| 29.9¢ | Z9.85 27,5/
Q - Stack gas volume dry @

s ~ standard conditions, *SCFM /58, 626 /9567 /5, 25/ | /7, 694
C; - SO, in impinger #2, mgs /0. 2 5.5 /0.7 /0. &
C; - SO, in impinger #33}/mg5 0. 4 0.5 0.5 0.5
Cp- total SO, in impingers, mgs 0.6 0, 1.2, /]
ppm SO, 2,8 Z,0 2.3 2.5
CSOZ - emission rate of SOZ’ 1bs/day /45 7, S /é/g /é, Z
CSOZ - emission rate of SOZ’ 1bs/hr 0_ 7 : sz[' 0,7 0,7
C, - emission rate of S, lbs/day 5.4 4. 8 5.3 2. |
* 29.92 "Hg, 68°F (760 mm Hg, 20°C) 0.7513 x C.. x (T + 460)

ppm 502 - VT 5 m .
MLI pd [MLB - MLBB) x N x 32 m b
C. =
I ML, Cso. = ppm SO Q 239.2 x 10-6
2 "'PP 2 X S X :
C
SO
Cp = Cp #2 + C; #3 C =—2



Y

SULFUR TRIOXIDE EMISSION DATA

Job Number &4 /a<

Job Name =47 Ofg\‘?’;#f'.z)"

Location

/

- MLI X (MLB MLBB) x N x 40
1 ML

ppm SO 3

Csoz

Run Number / pAY D ‘é/
Date /1 Jr2[84 | 11/15/8% | 11/sf8- | 11)15/34
Time / 7‘%4"9 D;fZ;s /%ﬁi éiogz;‘
N- normality of BaCl, 0099 | [ (o9 ol N i
ML; - ml in impinger S/0 95 F/ F35
ML, - ml in aliquot )0 1D /0 /0
MLg - ml of BaCl, to titrate WEZZ 2 o, L7185
MLgg - ml of BaCl, to titrate blank L0050 A, 55’ A iy AA
T, - average gas meter temp., °F 77 sg ;78 73
Yn - &'neter conditions, £5 | 35187 | 38,789 | 29757 | 39,005
P, - barometric pressure, "Hg Abs. 28 .82 29.9¢ 29.85 Z?,S/
Q - iﬁiﬁﬁﬁ?iﬁﬁé‘-ﬁ?ioﬁg EscFM /3,c26 |]9867 |/8 25/ 17, 654
C; - S0; in impinger, mgs </ 3 Yy </ /j
ppm SO [.Z 0.2 Dé 0,¢
Cs0; - emission rate of SO;, lbs/day | 4 & /.9 3/ /9
Cg - emission rate of S, lbs/day 2.7 0.5 /- Z- 0.%
* 29,92 '"Hg, 68°F (760 mm Hg, 20°C)

0.6021 x CI X (Tm + 460)

CSO3

C. =

vm pb

-6

= ppm 803 x Qg x 299.1 x 10

S 2.5
E-11 }
MULLINS ENVIRONMENTAL TESTING CO., INC.
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APPENDIX F

Plant Operational Data

F-1
MULLINS ENVIRONMENTAL TESTING CO., INC.-——/
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Tezas Highway Depertment

Form He. 546 Rov. . !
TEXAS HIGHWAY DEPARTMENT
ASPHALTIC CONCRETE EXTRACTION TEST
WORK SHEET
County S)] e/ ));, Highway wssy Project CSR 475270 2o a ol 2 7L 2 S1 ¢ .
Date. Ll g2 ¥ Time_ /. 5 & Pm Station SMMWZ) £ l’.-—
Spec. ltem 34 e Type. L Sourt Design No I/I=-5 K
Total Semple ... = 52003 gm. (A) Ash per 100 ... - f = qr
Final FiMor.. . oo = 2./ gm. (a) Totel Solvemt..... ..o = ml
Original Filter..... = Rtk —gm. (b) Totel Ash.. "f: = -
Fines in Filter.....ceooooeere -y—b= /2 am. (8) Fines-Aggr.deAsh.. ... . =B Cd-D= 7847 .
Pan 4 Extr. AQGre..ooooooe = 1507.& om. {c) Total LotS.oooo —A—f= #oik g
Pon .o = 1087 2 T (d) Total LosS.........oooooooooooeeer --Exwo= S5 v
Brbr. AQQr....ooooororcroneinriersee ———d=_820. k35977 (€) Moisture Comtent.............oocooocerrrr = 0.0 %
Dish 4 Ash per 100 ml.......................... = — gm. (e) Hydrocarbon Volatiles Content = 0.0 vA
Dish ot = qgm. (f) Residusi Bitumen ... =o—H—i= S5 %
Per Cent
Fines 4+ Aggr. + Atho.. =-fx:oo- 4.5
Moisture =M= ©.0
/ fc/l’e/‘# 27568 Hydrecarbon Volatiles ... ... =|= e. o
Residual Bitumen ... ... ... ... =J= CYr
100.0%,
Total ol =
lﬂ O I'S +u @
Setina 6. ¢ SIEVE ANALYSIS
J Sieve Size Grams Per Cont
Sefting S £
J
l%"—%"
—H"
| L : o
lemp Yy —3" 22,72 2.§
MIX Seco h—4 293,77 37, <
./4""—|°
4—10 /@3y 2 2.,
+10 63.¢
to— 4« HEE .o
4080 j 2 2 2.,y
Pass 200 lia +67.0 =208 = 240 &, G
Total Loss ~— ,.—-—-
Total 78Y.7 100.0%,
PER CENT MOISTURE IN AGGREGATES IN HOT BINS S5 Asph.
(a) ] {e) (d) (o) %
Bin Tare Grom Grous W,  Dry Wi | Moist.
No. W’.' V‘IdV/'f. !iryw'; MoM’ (A:&f’ d £100% ,
. gms. gms. g9 o d P . » H
(gms gms. Lc s * Z' Lt . Fi. !
) VA FIOY- DU B Y S Y a9 C { A - Inspocter




+ dbei

Texer Highway Department

Form Ne. $4b Rgv, L
TEXAS HIGHWAY DEPARTMENT
ASPHALTIC CONCRETE EXTRACTION TEST
WORK SHEET
County__ 5 /i /5‘,1 Highwey (S 5 7 Project CSK 1765 -2-06 e Comrel 275 -2 =55 Fhc
Date.__ /(= /13- Time 726 A Station Sompled by 2o £ 5 1
Spec. ltem A Type. 2 Suenrft Design No. 3/-5¢
Totel Sample .. ververienes T 8487 gm. (A) Ash per 100 ml.............ooooovee. -f= g
Final Filter.. . = 7t gm. (a} Total Solvent.......... e = e m
Original FHOF.........oooocooeoceoe e = 59 gm. (b) Total Ash. "foz e om.
Fines 1n FMOF....ooooooooooereer. ——b= /12 om. {8) FinesAggr.fAsh.... . =34C4D= 2 7FS5 o
Pen 4 Exir, Aggr..... = 12206 gm. {¢) Total Lost... R 50,2 -
Pan oo = /0872 < CUR L E S —— --Ex:oo: XV %
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APPENDIX F

Fuel 0il Analysis Data

As
Received
Moisture - % wt. <0.01
Ash - % wt. <0.01
Sulfur - % wt. 0.35
Btu/1b 18,931
Carbon - % wt. 87.03
Hydrogen - % wt. 12.36
Nitrogen - % wt. <0.01
Oxygen - % wt. 0.26
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Chain of Custody
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Chain of Custody

Job Number g’{— /24 Date(s) Sampled 7/ /2, /3,4?’}/

Job Name FR. lecma Number of Tests ///

Location ﬂ&’!ﬁ'_fifﬁsﬂé“: 7«4 Date Results g
-'“ Required [( /2 /‘Zl{

Unit Tested S ¢ (e Qeﬁ:es < ﬁ! h

- SOURCE SAMPLES
Number of Partic-

e Containers _ulate SO; S0z HpS Cly HySO4 Metals Other
Filter Container f//‘ o

~ Front Wash /1l ( v/
Back Wash
Impinger No. 1 //f ,/ /

.ﬁ Impinger No. 2 //( e

 Impinger No. 3 //1 v

- Impinger No. 4

# Acetone Blank 1 —

.54:/41:/ ( prek,

Special Instructions

- Sample No __L_ Recovered by(bz)lﬁ W Date: L‘//@{gf/Tlme /4 Z» Location: l///l/

\— =~

' Sample No.& Recovered b@ﬂ%@ate ///3/5 Time: /o Locatlond;ﬁ/

Sample No’d4  Recovered by@ { 2(2 Q/z é: Date: /17 /3/&( Time: (Go & Location:‘/ﬁzﬂ/
Samples Received by: W %&V’D for Transport Date: !#/'°/3% 15784 Time: > 3o

Samples Received at Lab by. 2. L/,,,_,, ) Date: //L/(ﬂ 202
y
Samples Analyzed by: %7 @b@ Date://{éié Time: JZ{%
, 7

Fadity 1
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MULLINS ENVIRONMENTAL TESTING CO., INC.

Chain of Custody

Job Number g“(%?_\( Date(s) Sampled ////ié,}[

Job Name E & lES!2!~S ( Qiﬂ&t CQ Number of Tests

(
LocationNaCDSAOCAES;—remy Date Results !(/éc /QS/

Required
Unit Tested Sg Cu é)(ﬁgﬂ ﬁ:él gQ@

SOURCE SAMPLES

Number of Partic-

Containers _ulate S0 S0z HzS Clz HySO4 Metals Other
Filter Container ' /
Front Wash ) ! \/
Back Wash
Impinger No. 1 / 1/ v
Impinger No. 2 / ~
Impinger No. 3 / /

Impinger No. 4

Acetone Blank

NO

X

Special Instructions

Sample No. H Recovered b£i>M‘ !_ !]Qé“&ﬂ Date: /#//4/4f Time: /YD Locationzw

Sample N0§Recovered by: Date: Time: Location:

Date: Time: Location:

Sample No. Recovered by:

Samples Received bﬁ % for Transport Date: //S/8¢ Time: (13T
L

Samples Received at Lab by: 5 ,él/,,"f,u ‘ Date: ////b, (/Time: /100>

) 4 . ——

Samples Analyzed by: %M/M Date: s/ /27/84Time:_p235~
e
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Resumes of Test Personnel
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P.O. Box 598
Addison, Tx 75001
(214) 931-7127

( )

BILLY J. MULLINS, JR., President

MULLINS ENVIRONMENTAL TESTING CO,, INC. ' A
>
\

Education Post Graduate Study in Environmental Engineering at
Southern Methodist University, Dallas, Texas, 1970.

M.S. 1969, New York University, New York, New York,
in Civil Engineering (Air Resources).

B.S. 1968, Texas Tech University, Lubbock, Texas,
in Civil Engineering (Water Resources).

Studies in Engineering at U.S. Naval Academy,
Annapolis, Maryland, 1563-1964.

Professional Attended Short Course on Air Pollution Engineering
Training at the University of Texas at Austin, February 1970.
Courses

Attended four-week management course presented by
the American Management Association, 1976.

Certification Registered Professional Engineer

Certified Visible Emissions Evaluator

Certified Fallout Shelter Analyst

Licensed Private Pilot (Multi-Engine-Land, Instrument)
Diplomat in the American Academy of Environmental Engineers

Professional Air Pollution Control Association - Past Chairman,
Memberships Southwest Section; Chairman - Consultants Committee

Source Evaluation Society - Past President
Texas Society of Professional Engineers
National Society of Professional Engineers
American Management Association
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Technical

Exgerience

Research

Projects

Directed and performed stack sampling on over
1200 sources of which over 150 were sampled
simultaneously using more than one sampling
train at several points in the flue gas strean.
1972-present.

Directed and performed over 150 short-term ambient
air studies using mobile sampling vans and various
ambient air sampling equipment. 1972-present.

Designed, directed and operated over 20 permanent
ambient air networks of various size and duration
for a variety of parameters. 1972-present.

Designed surface and underground drainage systems
for residential subdivisions, public works projects,
and shopping centers. 1969-1972,

Designed several residential subdivisions including
lot layout, street design, drainage design, and
utility design. 1969-1972,

Supervised and conducted a study made by the Hawaiian
Sugar Planters' Association to characterize the emissions
for several bagasse-fired boilers. April-May 1976.

Supervised and conducted a study made by the Rio Grande
Valley Sugar Growers, Inc. to determine the area affected
by the burning of sugarcane fields prior to harvesting.
November 1974-April 1975.

Supervised and conducted a study by a lightweight aggre-
gate manufacturer to develop a material balance around
the process through sampling and analysis of several
parameters. November 1973,

Conducted a study in New York City to attempt to develop
a correlation in the ambient air between carbon dioxide
and sulfur dioxide to provide a tool for predicting air
pollution episodes. January-May 1969.
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Publications Co-authored "Sulfur Compound Emissions of the Petroleum
Production Industry,'" December 1974.

Co-authored 'Field Procedure for Stabilizing Hydrogen
Sulfide Samples to be Analyzed Using Modified Methylene
Blue Technique,'" presented at the Conference on Ambient
Air Quality Measurements, Austin, Texas, March 1975.

Co-authored "Atmospheric Emissions Survey of the Sour
Gas Industry,' October 1975.

Co-authored "Technique for Insuring the Validity of
Samples for High Concentrations of Sulfur Dioxide
Using the EPA Method 5 Sampling Train,'" presented at
" the Third National Conference on Energy and the
Environment, College Corner, Ohio, September 1975.

Teaching Served as a lecturer in the Environmental Protection
Experience Agency's training course number 450, "Source Sampling
- for Particulate Pollutants" for two years from
January 1974 to October 1975,

z Conducted a two-day training course entitled '"Technical
Assistance in Source Sampling' at Iowa State University,
- Ames, Iowa, for the Environmental Protection Agency,
October 1974,

Conducted EPA's training course number 450, '"Source
Sampling for Particulate Pollutants' for the EPA at
Research Triangle Park, North Carolina, September 1975.

' Conducted a two-day short course entitled '"Performing
and Observing Source Sampling' at Dallas, Texas,

July 1976, May 1977, October 1977; at Lake Charles,
Louisiana, May 1977; and at Casper, Wyoming, May 1977.

Served as a lecturer in the Environmental Protection
Agency's two-day seminar entitled '"Asphalt Industry
Environmental Solutions," presented in Dallas, Texas,
on March 21 and 22, 1979.

Conducted a two-day short course entitled "Performing
and Observing Source Sampling" in Lincoln, Nebraska,

in March 1980 for the State of Nebraska, Air Quality

Control Division.
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MULLINS ENVIRONMENTAL TESTING CO,, INC. N

P.O. Box 598
Addison, Tx 75001
(214) 931-7127

(’7

Education

Professional
Training
Courses

Certification

DON C. ALEXANDER, Field Testing Supervisor

Technicial
Eerrience

B.S. 1978, Angelo State University, San Angelo,
Texas, in Biology with a minor in Chemistry.

Two-day short course, '"Performing and Observing
Source Sampling,'' Dallas, Texas, March 1982.

Certified Visible Emissions Evaluator

Participated in the sampling of over 350 sources,
including several which were sampled simultaneously
using more than one sampling train and has supervised
the sampling of over 150 sources. 1979-present.

Thoroughly trained in calibration techniques for all
field testing equipment and all EPA testing procedures.
Trained in the operation of MSA LIRA Model 202S Infrared
Analyzer.
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MULLINS ENVIRONMENTAL TESTING CO., INC. N D
P.QO. Box 598
Addison, Tx 75001
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{214) 931-7127
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ROBERT M. PATTERSON, Environmental Field Technician

Education B.S. 1983, Central Michigan University, Mt. Pleasant,
Michigan, in Geology and Earth Science.

Technical Participated in the sampling of over 25 sources,
Experience including several which were sampled simultaneously

using more than one sampling train. Thoroughly
trained in all EPA testing procedures. 1983-present.
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