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CORPORATION

16360 PARK TEN PLACE, SUITE 300
HOUSTON, TEXAS 77084
713-482-1888

C-34-8-7-066H
August 27, 1987

Mr. Paul Wood

Wood Material Supply, Inc.
2338 Sleepy Hollow Road
Conroe, Texas 77358

Subject:  Hot Mix Asphait Concrete Plant
100 South Second Street, Conroe
Montgomery County, Texas
NUS Project Number: Y963

Dear Mr. Wood:

We hereby submit results of stack sampling analyses performed at your Conroe, Texas Asphaltic
Concrete Facility, July 14, 1987.

Testing was performed by Mullins Environmental Testing Company, Inc. on behalf of NUS
Corporation (NUS), in accordance with test procedures described in the Texas Air Controf Board
(TACB) Sampling Manual. Particulate results were computed in:

e Grains per dry standard cubic foot (gr/dscf) - front-half particulate catch

® Pounds per hour (Ibs/hr) - total particulate catch

Sulfur dioxide (50;) emissions were computed in Ibs/hr and parts per million (ppm).

Throughout the test period, NUS provided an on-site observer to monitor stack sampling operations
and to take stack opacity readings. Test results are given below.

Particulates Average 0.0370 gs/dscf *
Average 5.2 Ibs/hr

Opacity Average Reading 0-5% **

Suifur Dioxides Average 6.6 ppm
Average 1.03 Ibs/hr '

.

*  Allowable front-half catch - 40CFR 60.90 - Subpart | - Standards of Performance for Hot Mix
Asphalt Plants - 0.04 g/dscf.
**  QOpacity visible emission readings by NUS on-site observer.

Copies of test results should be furnished to the Texas Air Control Board.

O A Halliburton Company
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Mr. Paul Wood
Wood Material Supply, inc.
August 27, 1987 - Page 2

Please contact me at (713) 492-1888 if you have any questions concerning test results or if you
require any further/assistance on this project.

William J. Cq
Senior Project Manager

WiGpl

NUS CORPORATION
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CORPORATION

18360 PARK TEN PLACE. SUITE 300
HOUSTON, TEXAS 77084
713-492-1888

This report contains results of testing
performed on behalf of NUS Corporation
by Mullins Environmental Testing, Inc. (METCO)
at: Wood Materials Supply Inc.

Conroe, Texas

July 1987

© A Hatiburton Company
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METCO

SOURCE EMISSIONS SURVEY
WOOD MATERIAL SUPPLY, INC.
CONROE, TEXAS
FOR
NUS CORPORATION
FILE NUMBER 87-88

INTRODUCTION

Mullins Environmental Testing Co., Inc., Dallas, Texas, conducted a
source emissions survey of the Wood Material Supply, Inc. located in
Conroe, Texas, on July 13 and 14, 1987. The purpose of this survey
was to determine the emissions of particulate matter and sulfur dioxide

from the Scrubber Exhaust Stack of the asphaltic concrete plant.

The sampling followed the procedures set forth 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."

87-88 -1-
MULLINS ENVIRONMENTAL TESTING CO., INC, ————esommman”
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SUMMARY OF RESULTS

The principal conclusions are as follows: .
9

.1/

‘1. The emissions of particulate matter from the stack were 5%5 pounds
per hour (0.0370 grains per dry standard cubic foot), based on
averaging the three 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 92.6 percent of the

permitted emissions.

2. The emissions of particulate matter from the stack were 5.2 pounds
per hour, based on averaging the three 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 28.7 pounds per hour. The actual emissions were 18.3 percent of

the permitted emissions.

87-88 -2-
MULLINSG ENVIRONMENTAL TESTING CO., INC.
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The emissions of sulfur dioxide from the stack were 1.03 pounds

per hour (6.6 parts per million), based on averaging the three tests.
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SUMMARY OF RESULTS

Scrubber Exhaust Stack

c1C0

Run Number 1 2 3
Stack Flow Rate - ACFM 30,180 31,120 28,854
Stack Flow Rate - DSCFM* 15,694 15,578 14,732
$ Water Vapor - % Vol. 38.40 41.08 39.48
% COp - % Vol. 7.4 7.2 8.2
% 0 - % Vol. 10.8 10.8 9.6
% Excess Air @ Sampling Point 99 99 79
Particulates
Probe, Cyclone § Filter Catch
grains/dscf® 0.0317 0.0441 0.0353
grains/cf @ Stack Conditions 0.0165 0.0220 0.0180
1bs/hr 4.27 5.89 4.46
Total Catch
grains/dscf* 0.0344 0.0464 0.0389
grains/cf @ Stack Conditions 0.0178 0.0231 0.0198
1bs/hr 4.63 6.19 4.92
Allowable Emission Rate
EPA - 40 CFR 60 - grains /dscf 0.04 0.04 0.04
Allowable Emission Rate
TACB - Reg. I - 1bs/hr 28.8 29.3 28.0
Sulfur Dioxide Concentration - ppm 7.8 4.9 7.2
Sulfur Dioxide Emissions - 1bs/hrx 1.2 0.8 1.1

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

87-88 -4-
MULLINS ENVIRONMENTAL TESTING CO., INC, =’
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DISCUSSION OF RESULTS

The three tests for particulate matter taken on the Scrubber Exhaust

Stack 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 thrée tests were
within 3.6 percent of the mean value. The measured flow rates (QS) for
the tests were within 3.9 percent of the mean value. The rates of sampling
for the three tests were well within the specified limits, the greatest

deviation being 6.2 percent.

The calculated emissions (grains per dry standard cubic foot) of par-
ticulate matter for the three tests showed a range of -14.4 percent to

+19.1 percent variation from the mean value.

Sulfur dioxide was determined simultaneously during each test for par-
ticulate matter. The calculated emissions (pounds per hour) of sulfur
dioxide showed a range of -22.6 percent to +16.1 percent variation from

the mean value.

87-88 -5- ‘
MULLINS ENVIRONMENTAL TESTING CO., INC.
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DESCRIPTION OF SAMPLING LOCATION

The sampling ports are located approximately 23 feet above the ground.
The sampling ports are located 8 feet 4 inches (2.44 stack diameters)
.downstream from the inlet to the stack and 3 feet 6 inches (1.02 stack

diameters) upstream from the outlet of the stack.

87-88 -6~
-ULUNOIHWRONIllTltilCﬂNO(KkINCw—-————-—"/




ot s

MEWZUL

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 ports on the
stack, in order to determine the uniformity and magnitude of the flow
prior to testing. All points were checked for cyclonic flow and the
average angle of cyclonic flow was equal to 9.5 degrees. Twelve traverse
points were sampled from each of the two ports for a total of twenty-four
traverse points on the Scrubber Exhaust Stack. 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.

\_ 87-88 -7-
MULLINS ENVIRONMENTAL TESTING CO., INC.
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Also before and after each test, the pitot tube lines were checked for
leaks under both a vacuum and a pressure. The lines were also checked

for clearance and the manometer was 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
80-percent isopropyl alcohol solution to absorb sulfur trioxide, a
six-percent hydrogen peroxide solution to absorb sulfur dioxide, and
silica gel to absorb moisture. The isopropyl alcohol solution was

checked for hydrogen peroxide contamination and none was found.
At the conclusion of each test, the sampling train was purged for
fifteen minutes with ambient air at the same rate at which the sample

was taken.

A grab orsat sample was taken during each test.

\_ 87-88 -8-
MULLINSG ENVIRONMENTAL TESTING CO., INC, ——masrs”
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DESCRIPTION OF TESTS

Personnel from Mullins Environmental Testing Co., Inc. arrived at the
plant at 5:30 p.m. on Monday, July 13, 1987. Arrangements were made for
installation of monorail brackets on the stack. After the brackets were
installed, equipment was moved onto the stack and secured for the night

by 7:30 p.m.

On Tuesday, July 14, work began at 5:45 a.m. The equipment was prepared
for testing, but testing was delayed because the plant was not operating
due to rain. The preliminary data was‘collected beginning at 7:00 a.m.

The first test for particulate matter and sulfur dioxide began at 8:05 a.m.
Testing continued until completion of the test at 9:22 a.m. The second
test began at 10:21 a.m. Testing continued until 10:30 a.m. when testing
was stopped due to a temporary plant upset. Testing was resumed at

10:40 a.m. and continued until completion of the second test at 11:47 a.m.

The third test began at 12:47 p.m. and was completed at 2:02 p.m.

The equipment was moved off of the stack and loaded into the sampling van.
The samples were recovered and transported to Mullins Environmental Testing

Co.'s laboratory in Dallas, Texas, for analysis and evaluation.

k 87-88 -9-
MULLING ENVIRONMENTAL TESTING CO., mc.————“




W s

METLO

Operations at Wood Material Supply, Inc. in Conroe, Texas, were completed

at 3:30 p.m. on Tuesday, July 14, 1987.

- '
'4
Billy 4 ¥ Mullins, Jr., PYE.
President

87-88 -10-
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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

87-88 -11-
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APPENDIX A

Location of Sampling Points
Scrubber Exhaust Stack

‘The sampling ports are located 8 feet 4 inches (2.44 stack diameters)
downstream from the inlet to the stack and 3 feet 6 inches (1.02 stack
diameters) upstream from the outlet of the stack. The locations of the

sampling points were calculated as follows:

Port and Wall Thickness = 2 3/4 inches

Inside Stack Diameter = 41 inches

Point Percent of Diameter Distance

Number From Wall From Wall
1 2.1 1"
2 6.7 2 3/4
3 11.8 4 13/16"
4 17.7 7 1/4 "
5 25.0 10 1/4 v
6 35.6 14 9/16"
7 64.4 26 7/1é"
8 75.0 30 3/4"
9 82.3 33 3/4 "
10 88.2 3 3/le"
11 93.3 38 1/4 ¢
12 97.9 40 v

87-88 A-1
MULLINS ENVIRONMENTAL TESTING CO., INC.
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APPENDIX B

Nomenclature and Equations
for

Calculation of Source Emissions

B-1

MULLINS ENVIRONMENTAL TESTING CO., INC.
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Nomenclature for Particulate Calculations

English Metric
Units Units Description
in.z m2 Stack Area
gr/dscf* g/dscm* Particulate - probe, cyclone and filter
gr/dscf* g/dscm* Particulate - total
gr/CF 3
@ stack g/m Particulate - probe, cyclone and filter
conditions
gr/CF 3
@ stack g/m Particulate - total
conditions
1bs/hr kg/hr Particulate - probe, cyclone and filter
1bs/hr kg/hr Particulate - total
Pitot Tube Calibration Factor
in. m Sampling Nozzle Diameter
Percent Excess Air at sampling point
32.2 2 Acceleration of gravity
ft/sec
Percent isokinetic
Percent moisture in the stack gas by volume
Mole fraction of dry gas
ng mg Particulate - probe, cyclone and filter
18 1b/1b-mole Molecular Weight of Water
mg mg Particulate - total

* 29.92 "Hg, 528°R (760 mm Hg, 20°C) B-2 /
MULLING ENVIRONMENTAL TESTING CO., INC.




pstd

A2 o

English
_Units

1b/1b-mole
28.95 1b/
l1b-mole
1b/1b-mole
"Hg
Absolute

"Hzo

"Hg
Absolute

1]

H20
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 HZO
760 mm Hg
ms/hr

dscm/hr*

°c
min
°C

293°K

dscm*

m/sec

ml

METLO

Description
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
MULLINS ENVIRONMENTAL TESTING CO., INC.
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English Metric
Symbol Units Units Description
Vw scf* scm* Volume of Water Vapor Collected @ standard
gas conditions
Pair 0.0748 lbs/ft3 Density of Air
pHzo 1 g/ml Density of Water
Pnan 51.63 1bs/ft> Density of Manometer 0il

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

\_ * 29.92 "Hg, 528°R (760 mm Hg, 20°C) B-4 J
MULLINS ENVIRONMENTAL TESTING CO., INC.
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Example Particulate Calculations

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

P
m
v - Tstd Pv * 136
Bstd n Tm + 400 Pstd
P
P, + =pn
Vm = 17.65 Vm b~ 13.6 = dscf
std Tm + 460
Vv = dscf x 0.028317 = dscm
m
std

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

p
(v, - gms S0, - gms HZS) HZO R Tstd

wgas Pstd MH20 453.6
ngas = 0.0472 (Vw - gms SO2 - gms HZS) = scf
Vw = scf x 0,028317 = scm
gas

3. Percent moisture in stack gas.

v
w
™M = gas x 100 = %
vV +Vw

Mstd gas

* 29,92 "Hg, 528°R (760 mm Hg, 20°C) B-5

MULLINS ENVIRONMENTAL TESTING CO., INC.
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4. Mole fraction of dry gas.

_ 100 - M
d - T 100

-5, Average molecular weight of dry stack gas.

[}

_ 44 32 28 28

6. Molecular weight of stack gas.

1b
MW = de X Md + 18 (I-Md) m g/g-mole
7. Percent excess air at sampling point.
N :
100 (9602 - 0.5% C0)
$EA =
0.265 (%Nz) - (%02) + 0.5 (%CO)
8. Stack Pressure.
stack pressure "HZO
Ps = Pb + 136 = '"Hg Absolute
P = '"Hg Abs. x 25.4 = mm Hg

* 29.92 "Hg, 528°R (760 mm Hg, 20°C) B-6

MULLING ENVIRONMENTAL TESTING CO., INC.
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10.

11,

Stack velocity at stack conditionms.

3
2g x Pnan X Pstd X Mwair x (Ts + 460) x APs
Vg = G, 60 12 x XP XMV xT
P Pair s std
]
(T, + 460) x AP_
Vg = 5123.8 C, T = fpm
V. = fpm x 0.00508 = m/sec

Dry stack gas volume at standard conditions.*

T P

1 std S
Q. = 7=V XA XM, x = X
S 144 s s d Ts + 460 PStd
o - 0.123!§ X As X Md X Ps - DSCRM
S Ts + 460
QS = DSCFM x 1.6990 = dscm/hr

Actual stack gas volume at stack conditions.

Vs b 4 As
Q = —qg— - ACHM
Q, = ACPM x 1.6990 = m’/hr

* 29.92 "Hg, 528°R (760 mm Hg, 20°C) B-7

MULLINS ENVIRONMENTAL TESTING CO., |NC-———-—)
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12. Percent isokinetic.

Vmstd X (Ts + 460) x Pstd x 100 x 144
%1 =
wD 2
n
Md X Tstd x Ps X Tt X Vs b 4 )
1039 Vm X (Ts + 460)
&1 = std

2
Md X PS X Tt b 4 Vs X Dn

13. Particulate - probe, cyclone and filter.

m
f 1 gr
Can ~ A X 4.8 ng

std

(@]
N
(=)
o
—
[7,]
H
]

;]
&
~
(=9
(73
[g)
o]
»

(¢}
[}

gr/dscf x 2,290 = g/dscm*

14, Particulate total.

m
- = *
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

MULLINS ENVIRONMENTAL TESTING CO., mc——)
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15,

16.

17.

18.

Particulate - probe, cyclone and filter at stack conditions.

P (T .,)

S std
C = (C X X xM
at an Pstd ZTS + 460) d

17.65 x Can X Ps X Md

Cat = T, + 460 = gr/CF

gr/CF x 2.290 = g/m3

(g}
"

at

Particulate - total, at stack conditions.

17.65 x Cao X Ps X Md

Cau * T, + 460 = gr/CF

(@]
H

au gr/CF x 2.290 = g/m3

Particulate - probe, cyclone and filter.

60 min 11b
Caw = Can x Qs X Thr * 7000 gr

Caw = 0.00857 x Can x Qs = 1lbs/hr

Caw = 1bs/hr x 0.4536 = kg/hr

Particulate - total.

(g]
[}

0.00857 x Cao x Qs = 1bs/hr

(@]
"

ax lbs/hr x 0.4536 = kg/hr

* 29.92 "Hg, 528°R (760 mm Hg, 20°C) B-9

MULLINS ENVIRONMENTAL TESTING CO., mc.———J
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SOURCE EMISSION SURVEY

JOB MPEER: 87-88
JOB NRE: WOOD MATERIALS SUPPLY, INC.
LOCAT I0N: CONRCE, TX
UNIT TESTED: SCRUBBER STACK
SOURCE EMISSION CALCULATIONS
SYMBOL DESCRIPTION UNITS
{ ! i | | |
IRNS | | 11 21 31
| 1 | | i |
i | | 1 | |
{DATE { I 1/16/87 | 7/14/87 } 7/14/87 |
i | | 1 | |
i i l | i |
IBEBIN | | 805 | 1021 1 1247 |
ITINE | | ] 1 |
! I ! | i |
1END | 1 %2 | 1147 | 1402 |
ITIE | | | | i
I I | [ { I
1Pb) |  DARDMETRIC PRESSURE  “Hg Abs. | 29.90 | 29.95 | 2.93 1
) i (mm Ho} | (7591 (761} | (760) |
1 | | | | |
IP(w) | ORIFICE PRESSURE DROP o | 1.043 | 1211 1 1.015 |
| | (em H20} | (26.9) 1 (30.8}1 (25.8)1
| | 1 | | [
Vim) | VOLLME DRY GRS SAMPLED ft.*3 | 39.438 1 4.6381 39.181 |
| | @ METER CONDITIONS 3 1 LD (L2 (1,109}
I } | | i i
ITim) | AVERRBE GAS METER DEG.F | %1 781 & |
| ! TEMPERATURE (DEB.C) | (201 (26)1 (28) 1
| | | | | |
IVinlstd]) 1 VOLUME DRY GRS SAMPLED DSCF | 389491 420191 382831
i | @ STANDARD CONDITIONS®  (DSCW) | (110301  (1.190M1  (1.084)1
( | | | 1 l
Viw) | TOTAL WATER COLLECTED, sl ) 4.3 i 620.8 | 529.2 |
] | IMPINGERS & SILICR GEL i i | |
l | | ] | |
IVinlgas]) |  VOLLME WATER VAPOR SF | 242751 .32 249701
| ! COLLECTED # STANDARD (SO0 | (0.687))  (0.830)F  (0.70D)
I | CONDITIONS® | I | 1
1 | MDISTURE IN STACK GRS 3 i 38.40 | 41.08 | 39.48 |
! { BY VOLUE ] | | I

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)

B-10
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SOURCE EMISSION CALCULATIONS

WOOD MATERIALS SUPPLY, INC.

CONRCE,  TX
SCAUBBER STACX
SNBOL DESCRIPTION UNITS
| | | | | [
ind INOL FRACTION OF DRY GRS | 0.6160 |  0.58%2 |  0.6052 |
I I | J | |
| | | | | |
e | % | 740 .21 8.2
| | i | | |
I | I | j |
102 | t I 10,81  10.8 | 9.6 |
{ | | | | |
( | [ ! [ !
I | % | 0.0 1 0.0 | 0.0 |
| | | | | |
| | | s i !
N i % | 881 801 821
| n | | | |
| | | | l |
IR IEXCESS AIR @ SAPLING % I %31 981 7881
| IPOINT I | | |
| | | | { |
iMd  IMOLECULAR WEIGHT OF  LB/LB-MOLE | 29.621 29.581 23.70 |
j IDRY STACK GRS (p/gMOLE) | (29.62)1  (29.58))  (29.70)1
| | i | ] |
I INOLECULAR WEIGHT OF  LB/LB-MOLE |  25.16 1 24831  25.08 |
| ISTACK 686 (g/gMOLE) | (25.16)1  (24.83)1  (25.08)
| | | i | |
IDELTA P IVELOCITY HEAD OF STACK  "Heo | 08021 0851 0.7 |
a 16RS mmRO) | (2001 (1.6 (187
n | | i | |
Ts ISTACK TENPERATURE DE5. F | 166 | 164 1 168 |
i a (0E6. ©) | )1 (73 {76) 1
| | | | | |
iPs ISTACK PRESSURE o Mbs. | 29841 29931  29.91 |
} | (mm Hg) { (738) | (760) | {760) |
) | | | | n
Ivs ISTACK VELOCITY @ STACK  FPM I 32% 1 33951 3,148 |
| ICONDITIONS W/SEC.) 1 (6.7 (7.25)1 (15,99
| | { | | |
Ifs ISTRCK AREA (S0.INGES)! 1,320 1 1,320 | 1,320 |
| I (S0.METERS)|  (0.85)1  (0.85)1  (0.85)|
| 1 | | | |
10s IDRY STACK GAS VOLLME @ DSCFM | 1569 | 15,5781 14,732 |
| ISTANDARD CONDITIONS®  (DSCW/HR) |  (26,664)1  (26,467)1  (25,030)1
i i | | i |
1Ga IACTUAL STACK 8RS VOLLME ACFM | 30,180 | 31,120 | 28,854 |
| J@ STACK CONDITIONS W 1 (51,276))  (52,873)1  (49,023)
B-11
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SOURCE EMISSION CALCULATIONS

WOOD MATERIALS SUPPLY, INC.

CONRCE, TX
SCRUBBER STACK
snec. DESCRIPTION UNITS
{ | ! | ! {
in INET TIME OF TEST MINTES | i 71 I
i | | | | |
| | | | | |
{Dn ISAMPLING NOZZLE DIAM.  IN, ] 0.249 | 0.249 | 0.249 |
| | (w) ! (0.006)1  (0.008)1  (0.006)1
| 1 ] ] I |
151 IPERCENT ISOKINETIC * | 93.81 101.9 1 9.2 |
| | | ! | |
I | 1 I | |
Inf 1PARTICULATE - PROBE, » 1 80.3 | 120.4 | 87.8 |
| ICYCLONE AND FILTER ] | i |
1 i ! 1 | |
| IPARTICILATE - TOTAL ] 1 87.0 | 126.6 | 9.8 |
| | I ! | |
i | | 1 1 1
iCan IPARTICULATE - PROBE, gr/DSCF* 10,0317 1  0.0441 1 0.0383 |
I ICYCLONE AND FILTER (g/DSCH) | (0.0727)1  (0.1011))  (0.0809) )
i | | ! I |
1Cao IPARTICWLATE - TOTAL gr/DSCF& | 0.0344 |  0.0464 |  0.0389 |
{ i {(g/DSCW) | (0.0788)1  (0.1083)1  (0.0892)|
| | I | i i
iCat IPARTIC. -PROBE, CYCLONE gr/CF I 0.01651 0.0220 |  0.0180 |
I IAND FILTER @ STACK COND. (g/wd) I 0.037)1  (0.0504)1  (0.0411)1
i I | | ) J
iCau IPARTICULATE - TOTAL @ gr/CF I 0.0178 1 0.0231 | 0.0198 |
1 ISTACK CONDITIONS (g/ad) I {0.0408)1  (0.0529))  {0.0453)1
| i | | I [
1Cam IPARTICULATE - PRUBE, LBS/HR | A7 5.89 1 4.46 |
! ICYCLONE AND FILTER (Kg/HR) { (L9 .67 (2.02)}
i | | l l J
ICax IPARTICULATE - TOTAL LBS/HR | 463 | 6.19 | %1
{ i Kg/HR) | (2100} (2.81)1 {2.23)1

% 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 wm Hg)

B-12
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SULFUR DIOXIDE EMISSION DATA

-

68 Deg.F, 29.% *Hg (20 Deg.C, 760 mm Hg)

C(I) = ML(I) &« [ WL(B) - M(BB) ] #N&3R2/MR

(N =C(I) R + C(D 83

pps SG2 = 0.7513 4 C(T) # [ Ta + 460 1 / Y # Pb

C(st2) = ppm SO2 # Os # 0.00023%

B-13

J08 NLMBER: 07-%
B NIE: WOOD MATERIALS SUPPLY, INC.
LOCATION: CONRCE, TX

UNIT TESTED: SCRUBBER STACK
: AN NMEER : 1 2 3
| DATE :num yZITY, A T, )
: START TINE : 005 1021 1247
: a0 TIE : %22 1147 1402
: N - NORWLITY OF Ba(C104)2 : 0.0100  0.0100  0.0100
; W(I)- ul IN IPINGER 2 : M3 43 %9
| M- ul IN INPINGER 3 : 522 3R A%
: WL (A)- ol IN ALIQUOT 82 : 10.00  10.00  10.00
: ML(R)- w1 IN ALIQUOT 83 ; 10,00  10.00  10.00
: ML.(B) - ml OF Ba(CIO4)2 TO TITRATE #2 : 1.18 110 127
: W(B) - sl OF BaiCl04)2 TD TITRATE #3 : 0.52 0.12 0.45
: WL(BB) - ul OF Ba(Cl104)2 TO TITRATE BLANK : 0.05 0.05 0.05
: Ta - AVERAGE BAS METER TENPERATLRE, DES.F : 7% 7 8
: Va - VOLUE OF DRY GAS SAMPLED @ METER : 0.458 42638 39.181
| CONDITIONS, FT*3 |
: Pb - BARDNETRIC PRESSURE, "Hg Rbs. : 26% 29%5 299
: Os - STACK GRS VOLLYE DRY @ STANDARD : 15,69 15,578 14,73
t CONDITIONS, #SCFM )
: C(I} - S02 IN INPINGER #2 IN mgs : .93 1465 144
: CI) - S02 IN IMPINGER #3 IN ngs : 7.65 0.88 6.30
: CT) - TOTAL S02 IN INPINGERS, IN mgs : 2.8 15.5 20.7
: pow B2 : 7.8 4.9 1.2
: C(S02) - EMISSION RATE OF S02, lbs/day : 29.2 18.3 &.3
: C(S02) - EMISSION ARTE OF SG2, lbs/hr : L2 0.8 L1
E Cs - ENISSION RATE OF SULFUR, lbs/day E 14.6 9.2 12.7



MeTL

SULFUR TRIOXIDE EMISSION DRTA

J0B MMBER: 87-88
JOB NRJE: WOOD MATERIALS SUPPLY, INC.
LOCATION: COMRCE, TX
UNIT TESTED: SCRUBBER STACK
I { i
AN NUMBER 1 2 3
DATE 1718/81  1/14/81  1/11M/81
START TIME 805 1021 1247
ab The %2 1147 1402

N - NORMALITY OF Ba(CiDA)2 0.0100 0.0100 0. 0100

() - =l IN IMPINGER 405 400 426

M(R) - =] IN ALIGUOT 10,00 10,00 10.00

W (B) - ul OF Ba(C104)2 TO TITRATE 0.30 0.30 0.25

M.(BB) - el OF Ba(C104)2 TO TITRATE BLANK 0.05 0.05 0.05

Ts - AVERRGE GRS METER TEMPERATURE, DEG.F 76 78 8

Ve - VOLUME OF DRY GAS SAMPLED @ METER 39.438 42.638 9. 181

CONDITIONS, FT°3

fb - DAROMETRIC PRESSURE, “Hg Rbs. 29.% 29.% 29.93

@s - STRCK GRS VOLUME DRY @ STANDARD 13,694 15,3578 14,7

CONDITIONS, #5CFM
C(I) - SD3 IN IMPINGERS IN mgs 41 4.0 3.4
pem S03 1.1 1.0 0.9
C(SO3) ~ EMISSION RATE OF 503, 1lbs/day 5.2 47 A2
Cs - EMISSION RATE OF SILFUR, lbs/day 2.1 1.9 1.7

|
1
|
|
|
|
|
I
|
|
|
{
|
|
|
!
1
|
|
i
]
1
|
]
l
|
i
|
l
!
|
|
l
|
!
i
|

- emn G A o - GEe A Gum MR mee e e e emm Sn e e S N GEE mmw e e G wE MM mmw e AR e WAR  Sam e e e

+ 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 me Hg)

C) =) #« CML(B) ~M(BB) 1 2N& 40/ W)
ppm S03 = 0.6021 # C(I) # [ Tm + 460 ) / Vm # Pb
C(S03) = ppm SO3 & Gs & 0.0002991

Cs = C(S03) /7 2.5

B-14 )
MULLINS ENVIRONMENTAL TESTING CO., INC.
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METL

APPENDIX C

Calibration Data

Equipment Calibration Factor Calibration Date
Pitot Tube #12 0.807 3/ 9/87
Probe Tip #II-4 0.249 5/18/87
Dry Gas Meter #6 1.008 4/ 1/87
Stack Unit Orifice #6 4/ 2/87
Digital Temperature

Indicator #6 4/ 2/87
Barometer #1 5/15/87

\_ 87-88 C-1 /
MULLING ENVIRONMENTAL TESTING CO., INC.



PITOT TUBE CALIBRATION

Date: 22-87 Time: 1029

. " . — '
Pitot No. 2 P b'—th-l‘z—."g Pgi— _"HO
Ts:-—1-3——— F Cpstd: 0. .99

CALIBRATOR

Motor  fps STANDARD [ STANDARD CAL. CAL.
Setting mark START END N AVERAGE , HIGH Y HIGH  FACTOR . LOW _ JTOW _FACTOR
39 20 la.jo |10l o.3i6 s 10,387 o 902" lc1s o387 |0 808
ag 30 |o.20 lo20! ovy7  lo.30 losunl 0.808 10,30 |a,sus |o.808 T
55 90 lo.3s lp3ulo.sm7 losa lo71i [ g poe {0i52]0.72) 0-306“:
63 50 _lope o0 0 115 69010949 6. 808 ©0.8910.943 (0. 5134
70 60 lo.8s o8| o922 |1.30 Duve [0.801 1,30 {1,190 |0.301 ¢
76 70 lioe 1 ool l-00 l.so 111226 | o Bo® “lise |1.225 |0.8q01
84 80 {140 j1vo | 1,183 2.0 {1449 | 0. BoB 2,10 |].94%¢ a.aga_“’
100 0 li.eo l1eo| t.2¢es |2:90]|),5499]o.908 A2.92]1,549 |g.808Y

| &3 so_loéo lagol o 11s 090 lo944|c.808 70,90 |0.994 |, 808

b3 SO lo.wo l060| 0.7758 0.9010,949 | 0.208 71092 |c.949 | .8087
Average o, Ro07 c. 508

Summary of Results:

Normal high side calibration factor O.80
variation ¥g.129% -0/ fe

Normal low side calibration factor
variation « Q!(E te 0. 87 7o

5

Signature of Calibrator

Cc-2



Date jo Moy /987 Calibrator:

1 2 3 4 2 s
Reading 1 0./88 a./30 0253 0250 0319 ©0.338
Reading 2 QL4 a .tg 9 0o.253 0.248 0.3/9 = ©.337
Reading 3 0./27 a.l3/ 0.252 0.24% e.2/8 = 06.339
Reading 4 o./87 Q130 0253 0.249 o7 0.338
Reading 5 oL 2h 0130 025l  a.249 ~.3/8 0.338
Reading 6 o Wa.d.. O 130 0.252 o250 o.3/8 o.337
Reading 7 O/57 0.3/ Q.252 o250 o3lg 0.332
Reading 8 OL87 Q130 o.28! 0.249 C.3/F o.338
Reading 9 a/&z  Q..3o0 a2s! _ o250 ©-.3/8 o.338
Reading 10 0./86 = ©.23/ .25 3 a.248 o038 0.337
Average o.1s87 0.) 30 0252 0.29Y9 0.318 0.338

z 8 s 0 u
Reading 1 n.357 Vo iy EX A oS04 o504 o.L€T
Reading 2 0.358 o . Y25 g.50% = o0.s03 2 Q./20
Reading 3 o .354 04925 o.50Y 0509 .QJS_Q_
Reading 4 03572 Q. 424 o.$049 QsoY Q./90
Reading 5 0.357 0-42¢ 0.S0Y. Q.50% aAlYn
Reading 6 0357 o924 o S04 o.50Y olal
Reading 7 0. 3857 0O.42Y Q.50 .30 QL0
Reading 8 0354 O-924 OSN3 ad~s0Y4 e/ 89
Reading 9 a.354 o. 4yY | OS50 Q. S04 Q.490
Reading 10 0357 0-Y24 Q. X0 oS04 @191
Average 0.357 o0.4Yyas oS0 o504 ©0.190

c-3

NOZZLE CALIBRATION

METCO
.

Nozzle Set No.

MULLINS ENVIRONMENTAL TESTING CO., mc.——-—J
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Dry Gas Meter Calibration

Dry Gas Meter Number &

Date: _/ APL/. /387
aH c
(""H20) _bG
0.5 [- 006G /
1.0 ooz /
1.5 X-X-2d /
200 "&‘0 <
3.0 0247
4.0 . oo
Average oLV Variation: + _o. 302
- O . 50
Calibrator: % / Lﬁ
Checked by: _m&

E[_)_G_o 2 liters/min. = 4242/ ‘-\I‘L(Q'l

c-4 )
MULLING ENVIAONMENTAL TESTING CO., INC.
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(

Meter Number: é

METCO

DRY GAS METER CALIBRATION

Start /435 o©.oec cf

Date: / APriL  1%8%7
Wet Test Meter V
. . Bstd
Calibration Factor (CDG) Dry Gas Meter vm
std
Run No.: /& o.s5o Py: 29 z2Z ""Hg
Control Module Vacuum < ¢ "Hg
WET TEST METER (No. 2z ) DRY GAS METER
Meter P Meter Temp. P
Time Reading  Temp. m Reading In Out .
End i44 7% s 0o, cf 74 °F -/.z.s’"HzO 2cz.577¢f 7' °F &6 7°F o-S5e "H,0

12.09 soor cf

Wet Test Meter V‘n =
std

Dry Gas Meter Vlll =
std

74 °F 424 "H0 2572.700¢f &7 °F <5 °F o.g0"H0
7¢ °F -25"H0 4.g77 cf 7° °F &G °F aso "H0
-/- 25 .
17.65 x 5 oot 29.2¢  *+13.6 )\, ., 997 =4807 dscf
7 ¢ + 460 (Cy)
17.65 x 4.977 29.2¢6 _* 13.6 )
& + 460 =4, 776 dscf
C = 4. 902 . oe
oé 4.77¢ /-©

C-5

MULLINS ENVIRONMENTAL TESTING CO., INC.———J
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METLU

DRY GAS METER CALIBRATION
Meter Number: & Calibrator: A’ é g:,, X
Date: s APRIL 1387
Wet Test Meter V
- . Bstd
Calibration Factor (CDG) ms Meter V
m
std
Run No.: /@ /.00 Py: 29 2¢ ""Hg
Control Module Vacuum <£ o ""Hg
WET TEST METER (No. 2 ) DRY GAS METER
Meter p Meter Temp. P
Time Reading Temp. m Reading In Out m
End /5885  speocf 7% °F _/7o"H0 26f0cocf 73 °F g3 °F fee "Hy0
Start /450 c.eoctf 74 °F -/ 70 "H,0  2¢3 ros cf 7/ °F g2 °F teo "HZO
F s s eooct 74 °F -17¢ "H,0 4297 cf 72 °F ¢&& °F ree "HZO
o T Ve
Wet Test Meter Vu = 17.65 x & oo 29:-2¢ + 13, x ©.997 =¢ Poc dscf
std 74 + 460 (Ce)
/. o0
Dry Gas Meter Vm = 17.65 x 4 £99 25.z¢ +13.6 -
std 70 + 460 24786 dscf
c = Moo = 4
C-6 )
MULLINS ENVIRONMENTAL TESTING CO., INC.
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Meter Number: &

ETLU

DRY GAS METER CALIBRATION

Calibrator: #_Mﬁ{

Date: L APR , P87
Wet Test Meter V
A . Psed
Calibration Factor (CDG) Dry Gas Meter V
m
std
Run No.: / &/ /.5 Py: 2925 "Hg
Control Module Vacuum S / ‘"Hg
WET TEST METER (No. 2 ) DRY GAS METER
Meter P Meter Temp. P
Time Reading Temp. m Reading In Out m
End /51577 se.000¢f 74 °F 25 "HZO 2728/55¢cf 77 °F 72 °F /.s‘o"Hzo
Start /50/ o.epo ¢f 7% °F -2.45 "H0 sgp3spcf 72 °F g9 °F s50"H0
/4.7 jo0.000cf 74 °F -2 "H,0 F797 cf 75 °F 70 °F (.s©"H0
“2./5
Wet Test Meter Vm = 17.65 X /o oco 2%2z5 +135.6 xo 997 =7,.S'j7ascf
std 7F + 460 (Cf)
/-se
Dry Gas Meter V = 17.65 x &4 797 29.25 +13.6 ,
std 73 + 460 =F 525 dscf
C . 9 587 - v
DG 2525 /-©07
C-7

MULLINS ENVIRONMENTAL TESTING CO., |NC.———-—/
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Meter Number: &

DRY GAS METER CALIBRATION

METLL

Calibrator: %2 é ; ‘4'

Date: [ AP RIL , (982
Wet Test Meter V
. . Pstd
Calibration Factor (CDG) Dry Gas Meter vm
std
Run No.: /(@ 2.c0 Py 29 z& "Hg
Control Module Vacuum S~.,/ "Hg
WET TEST METER (No. 2 ) DRY GAS METER
Meter P Meter Temp. P
Time Reading Temp. m Reading In Out m
End /55534 roee0cf 74 °F -2 ce "Hzo 228992:cf £ °F 74 °F z.o00 ""20
Start /sy3  o.eco cf 74 °F -2.¢e “HZO 2990cocf &) °F 723 °F 2.00 "HZO
2 34 se.00cCt 74 °F -z.é2"H,0 ¢ g27cf 82 °F 74 °F "H,0
Wet Test Meter V = 17.65 X so0.000 23.24 xe. 997 =3.573dscf
m
std 74 (Cf)
2.0
Dry Gas Meter V = 17.65 x 4 €27 —z%24 > 13.6 -
m - P4
std | 78 + 460 =¢ 474 dscf
C = 7’ S 7‘3 =
"

MULLINS ENVIRONMENTAL TESTING CO., mc———-)
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METCO
4

Meter Number: & Calibrator: %2 é é: ﬁ’
Date: [ APRIL 19872

Wet Test Meter Vm

. . std
Calibration Factor (CDG) Dy Gas Meter V
m
std
Run No.: /2’ z.00 Pb: > G 24 ""Hg
Control Module Vacuum .$~ o YHg
WET TEST METER (No. 2 ) DRY GAS METER
Meter P Meter Temp. P
Time Reading Temp. m Reading In Out m

End  /sarso re.corcf 74 °F -345"H0 298céz2cf F3 °F 73 °F 300 "H0

Start /53/ op.co0 ¢f _7¢ °F -345"H,0 287904cf 77 °F 72z °F 3 co0"H0

/o.t0  to.pot Sf 74 °F D450 £ 75cgcf 3/ °F 73 °F 3- 00 "H,0

3
Wet Test Meter V z 17.65 x so.ocev 2%.2 ¢ +13.6 xe. ¥97 s?.ssjélscf
Pstd 7F  + 460 (Cp
200
Dry Gas Meter V = 17.65 x 9 p5p (—27-24 +13.6 .
fstd 77 + 460 =4 447 dscf
C = 7. 553 -

c-9 /
- MULLINS ENVIRONMENTAL TESTING CO., INC.
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DRY GAS METER CALIBRATION

Meter Number: & Calibrator: M
Date: | AFLRI 987

Net Test Meter vm

(

std

Calibration Factor (CDG) Dty Gas Meter vm

std

Run No.: //a/ <. oo Py 2% 24 "Hg
Control Module Vacuum__ s .o  “Hg

WET TEST METER (No._2 ) DRY GAS METER
Meter P Meter Temp. P
Time Reading  Temp. m Reading In Out m

End  gec.3z2 r0003¢f 74 °F -4.30 "H0 S/9.cescf g4 °F 74 °F 4 oo "H,0

Start /558 o.e0o ¢f 74 °F -4.30 "HO0 307 .300cf _Fo °F 7¢ °F 4oe "H,0

g.82 sjoeosct 74 °F -43:"HO0 G755 cf §2°F 74 °F gqoe "H,0

.

Wet Test Meter Vm = 17.65 X so.0a3 29.2¢4 +15.6 xa 997 =9 53d dsct
std 74+ 460 (Cy)
', &0

Dry Gas Meter V = 17.65 x 3. 765 29 24 +13.6 ;
Tstd 78 + 460 =9 &( 1 dscE

9.5 34 y

C = = 4

o6 946! /.008

-10 )
k ¢ MULLINS ENVIRONMENTAL TESTING CO., INC.
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Meter Number:

<

Date:

2 4pRy _(3£7

METLO

DRY GAS METER CALIBRATION

Calibrator: %2 é g Iﬁ’

Wet Test Meter vm

. . std
Calibration Factor (CDG) Dy Gas Meter V
m
std
Run No.: ZQ 2 { é Pb: 2945 5 '""Hg
Control Module Vacuum o ' ""Hg
WET TEST METER (No. , ) DRY GAS METER
Meter p Meter Temp. P
Time Reading Temp. m Reading In Out m
End cp¢s8 94 2.000cf 27 °F -oso "H20 33/. 8% /cf 1 °F 69 °F o.ec "HZO
Start og32/ 6000 ¢f 7, °F -o.50 “HZO zziﬂaon &7 °F &7 °F a.aO"Hzo
27.8¢ 2.c00cf 7/ °F -ese"™H,0 /96! cf 79 °F 58 °F o.oc "H,0
Wet Test Meter Vm = 17.65 X 2. occo 23.s5 *+13.6 X ooz =/ 966dscf
std 71 + 460 (Cf)
%-92

Dry Gas Meter Vm = 17.65 x ;94 2255 +13.6 -

std g + 460 = /. 933 dscf
/-9éc

c = <
v 1 "'>

@

Cc-11 /
MULLING ENVIRONMENTAL TESTING CO., INC.
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[

DIGITAL TEMPERATURE INDICATOR NO. &
CALIBRATION DATA
Date: y-2-87
Media Time Mercury Thermometer (°F) DTI (°F)
Ice Bath 1025 32 S
Ambient Air 16 2 44 AN
Boiling Water la 32 212 212,
Oven joY) iY8 }So
Oven 1] 276 275
Oven 1115 353 350
Oven (126 Yo+ i X-T-
Meter Adjusted? Yes No /
\_ c-13 )
MULLING ENVIRONMENTAL TESTING CO., INC.
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BAROMETER CALIBRATION
Barometer No. [

Date: shis R4
- Time: © R2D
Barometric Pressure @ Addison Field @ 719 ft. = £
- 0.719
Absolute Pressure at Addison Field = 2%.39!
+ 0.083
Absolute Pressure @ METCO @ 636 ft, = 29 .47
Barometer Reading = AT, 42
Variation = -8 .0%

Barometer Adjusted? Yes /No

Signature of(Calibrator

C-14 /
MULLINS ENVIRONMENTAL TESTING CO., INC.
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Field Testing Data
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MULLING ENVIRONMENTAL TESTING CO., INC.
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Impinger Box No. 2

~
Final Weight (.5 Water Weight Gain Impinger 1 8.0
Impinger 1  Initial Weight % -
Increase (98.0 Ispinger 2 (M2.3
» . /
Final Weight _ 878 @ Impinger 3 __ 78 8
Impinger 2 Initial Weight £ 25 3
Increase (923 7 Impinger 4 B4
V. =
Final Weight . SO' . Impinger 5 46.8 ~
Impinger 3 Initial Weight 80" -
Increase 78.8 -~ v, = Impinger 6
—_—
Final Weight ﬂi&‘ Total 5(13 =V
Impinger 4 Initial Weight 489 7 % v
Increase 8.y P, = 29.90 %0, = 2.4~
| Final Weight $72.% Va = 3G.44% V; 0, =8
Impinger S5 Initial Weight Vw = .;'/‘/. 3 %CO = 0.0 v
Increase 408" Py ® LMY 7 W, = 8g
Final Weight Avg &P = 0.802 A, =__[320 -
Impinger 6 initnl Weight Avgﬁs D.S"l?r‘/ D . o246 -
ncrease — n
Cp = 9& 80 7 Tt = Zz 'd
Filter ¢ Final Weight . - P "
—  Initial Weight Ps -—2'-3-‘3; 0 _29 B ."‘
T = °F S3e R
n —29—7
Increase === T, = ¢ °r 26 v R
S S v v
Moisture Content: W= 3840 M= Q.é/éo MW, = 29.¢( W = 25.7/6
Py + ' ,, fou3 -y
v, =17.65V T3.6) = 17.65 x 39, 46 [29.50 + 13.6| = _38.949 sft
std T. + 460 72¢ * 460
OS5/ scfm
v /
Wias " 00472 XV, = 0.0472 x S74.3 = _24.275 sftd
v'ps 2¢.21% “
$ Moisture = x 100 = = x 100 = . %
o,y "um 38.949 *24.225 2840

42
V = 5123.8 x _0D.907 1l x 5,873 - 32@‘_/@- ACFM: 33@%

) N/
29‘?*,2—5 ’ 3/ SCFM: (56 8@ -
1039 26 .9 ¥
%] = X b p 3 3! L ] = ._&.t__* AEA: ”‘3 /

298¢ *pdblee X327 * 72 x(0,149)>
¢)u?

D-3 o.51¢
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Impinger Box No. “

Final Weight o4. 2 Water Weight Gain Impinger 1 _ (978 -~
Impinger 1  Initial Weight -
Increase 197.8 r~ Impinger 2 (2.5
Final Weight 7 Impinger 3 _/76. 3 _
Impinger 2 Initial Weight 612..2-
Increase 62§ -~ v Impinger 4 __ 4¥.o
- -~
Final Weight 8{ é-2- so" . - Impinger S Ho0.2o
Ispinger 3 Initial Weight 479.9 8§52 % 0 .
Increase {76 3 V' = Impinger 6
Final Weight 5%6 ' Total éL_D..g =V,
Impinger 4 Initial Weight -
Increase .H’O/ P, = 27.9% ol sCo, = x=
= q42. zgl/ = 10.% Y
Final Weight ¥3.6 Va 2:6 - v, /0.8 -
Impinger 5 Initial Weight S v,=___(20F% s%CO = _0.0
Increase Yo. > P, - L1221 *Nz - 820 «
Final Weight AgoP = 086p S A, = (320
Impinger 6 Initial Weight Avg f—P =0.689¢ / D - O-l‘(ﬁ
I n
ncrease Cp ) o 901 T t22"
Filter # Final Weight "
Initial Weight Po= _-odo M0 2993 “// Hg
T- 28 _“°F S39 R
Increase e I .
T = _Luy 7 °F 624 R
Moisture Content: W = ﬂ o8 M, = _O. Sﬁjz MW, = 2958t M = 24.83
P, + _'m r201 Y2.009 ~
vV = 17.65 V 13.6] = 17.65 x 2999+ 13.6) = 2.0/ sft
Ustd "\T_ 460, “2.638 28 * 460 R /f
'iﬁt scfm
v - 3
ias = 0:0472 XV, = 0.0472 x £208 = 29 302 sft
v'
% Moisture = 825 x 100 « — 2T X2, 100 Hof »
a w ¢ro9 2? 30>
std gas
v o
V,=5123.8 x __ o @7 \——2l—* agfe - 3395 fon  AcPM: _B[/20 “
2093 " 24.2) / scru:  # o
sy 1039x g2/ x 4Hru® . N \EA: ‘ 28"
2693 X 0.5892X 30 X 72 !(0-1-«) 248"~
33Qs” - "

D-6
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MULLINS ENVIRONMENTAL TESTING CO., INC.

Job No. ¥71- 88 PM:T. , 50w __ FIELD DATA
Job Name | o< supRYy Ambient Temp. °F P&
Run No. 3 Read and record at the Assumed Moisture % 3 &
) start of each test point. probe Length /
Location Scm“u 5&:& obe Leng 2
Date /4 T /987 Purge to: b, {00 C Factor /3. $~ to reference

Operator 4, 4 oOcr Purge time: [4o02~/YI? Initial Leak /6.8 '"Hg = o Q0o cfm

Sample Box No. {2  Meter Box No. {e

Final Leak @ /¢, & "Hg = o0.002 cfm

a P, P T, T,
Orifice aH Pump Dry Gas Temp.
Clock ( Dry Gas | Pitot in. H0 ‘II:CU;;: ,?,z:;l.‘ 'll)‘:::l: 2::; E.f.::;“’"t °F
Point | Time | Meter, CF |in. H)0| 1 ;.09 | Actual | Gauge °F °F °F °F Inlet | Outlet | Remarks
g2 1247 L3O 8o | /. Bo 6.8 |66 | 265 2SS 87 80 | 77
[t /250 | B1(. 30 /.20 (70 | (70 (.8 | /e | 272 | 2¢0 72 81 | 77
(o | /7253 349 Lo 2.00 | 2.00 72| (64| 2a0]| 2¢g i 82| 279
9 (256 | B?S.-20 /2p| (.80 | (B8] 2.0 | [C¥]| 245| 269 c2 #3 | 792
& |1/259 | €17.92 0941 J%o]| /30| 4. S| 103 | 235] 213 Lo | 84 L 73
7 | (3o | 872.82 0.9 (30| 30 s.6 /(o2 235| 272 %_ g‘/ 9
é 3o5 | gRLRo n 38 0S21l o0.521 25| ley | 232 273 3 | 8s | g
S zzea__ez_izﬁ_ o2¢| 033]033 20| /s70] 23] 223 e | £4 | 8o
« 13! 2848, 20 0. 28 0.2 0,27 2.0 /722 %«l 2724 éé_sg 80
3 134 ! 0. ;6 8.34 2.2 /2 23)| 274 8o
2 1 /2317 'g,{n 0.2 38| 032 2.2 /(70| 24n] 2713 2! {Ko
. |/320 | @872.2¢ 0. 2al 3| 03| 2.2 | /77| 242 z70 L; 3| go [ogar
| EWp | (323 B8g.(S3 - - — _ -~ — ~ — — —
8/2 [1326 | 888153 0.90 /g_e__?_z_q___ds_L rzo | 2421 211 72 8 8o
g _1/329 | 8898 | 0.8 | /L[S (S| 428 (62| 243, 270 &f gf____zo
0 | 332, | 806 | © U L2o0] (. s0 /2] 2+4(| 24% P2~ €s | @8o
9 [ 3235 | 843.43 | o .81 £-20 /ze___.s_g_w_qu__z_‘&g o s9 gl 6O
[ g (/338 | g9s. 22 0.68 0.941 a9« 4.3 73 240 &0 8] 82
Pitot Tube Calibration Factor C o 0.807 Pitot Tube No. /2~ Barometer No. /

Volume Collected Va 31(18‘ ft3  Baro. Press. Pb 2993 '"Hg
Water Collected V. <20 2 ml Probe Tip Dia. D ,249in.

Time of Test T, 12 min. % CO, B2 % CO 0.0

) 9.0 s N, Br.2

Area Stack Ag Zi QQ 1n2

Stack Pressure Ps ~0:5% "Hzo 50

Probe Tip No. z—z

vV = Dry Gas Meter /,008 x 388170

m Calibration Factor
Dry Gas
: 3 . Leak
Meter Reading ft -(’l‘t min X Rate cf%
MF = MT =



Impinger Box No. “,__

Final Weight §£47. ¢ Water Weight Gain Impinger 1 199.3
Impinger 1  Initial lexgh_m e
Increase /a9. 3 Impinger 2 ). 2
Final Weight 80o0.S Impinger 3 134. j
Impinger 2 Initial Weight Zzz '3 )
Increase /1 1( 2 Impinger 4 576
YV =
Final Weight 25. % so' . Impinger § 2{,.7_
Impinger 3 Initial Weight 85, *
Increase (34.9 / v, - Impinger 6 _
Final Weight <£53.8 Total 29 2
Impinger 4 Initial Weight EZ PR v
Increase $7.6 ~ P, = _ 29 93 \C0, = 8.2 —
= = v
Final Weight _858.9 Va 39,08 W, =24 "~
Impinger S Initial Helght B32.5 vw = Sﬁﬁ-n/ .%C0 = 0.0
Increase 2¢.2 P=__lois¥ W, =821~
Final Weight Avg &P = 0. 738 v A, =_/320 -
Impinger 6 Initial Weight r— - - —
Increase Avg v &P Q-QL'-/ Dn ©.249
cp Q.&z’ v T, = 72
Filter ¢ Final Weight 4 .
™  Initial Weight Ps * 2 2: 32 My0 29 v 'Hg
T, = 33 °F S22 ¢~ ‘R
Increase T, = /48 S *F {287 R
e WV ~ e
Moisture Content: W= 3948 M = O.oC52 MW, = 29696 MW = 25.03
Pb + P. yx-li e 3
v, = 17.65 V_ 13.6) = 17.65 x 39, (B( 2993 +13.6) = 38,283 sft
std T. + 460 g * 460 [
D532 scfa
/
Ve  =0.0472 x V, =0.0472 x_g29.1 = _24.978 sft’
gas 0 X w . X z— . [ S
A}
w
i = as = 4‘?18 = v
¥ Moisture = 5 % v, x 1003 g.zazz YT x 100 = 39,48 %
Bstd gas
V., = 5123.8 x ©O.807 2= X 4482 « 325 fpa ACFM: 2Péndb
‘ - L
29 28 2~ scim: /¥,
s1 = 1039 x [ x 38283 . NG s ‘i, o8 —
299 X D. 052X 3/3:5 x 7. x(o® Bl : 789

D-9



Run No. 3 PARTICULATE FIELD DATA
Location Scrubber Stacle
Date ££ Tg (;:‘ Zfﬁz
A Pg Py Ts n
, Orifice aH Pump
Clock | Dry Gas | Pitot in. H,0 Vacuun 22;;“ .'l’.:z:e 2;’:3 Efoel:l;’“t Dry G’fFTe'p'
Point | Time Meter, CF | in. Hzo Desired | Actual Gaggeg :Fr °p oF °F Inlet | Outlet Remarks
T 139/ | 8% 83 | 656 ole | o7 4.0 (7% | 239] 254 %2- 8/
é | /13494 | BRI 2% 0.50 | 0.6 e | 3. ¢ /2/ 240| 249 ¥4 1
s | /347 | £99.63 QCll 092 | pR2| 4 3 42| 23s| 245 7o !
¥ {130 | 9ol.19 n. 74 LosS| / Y9 (B | 23e| 2¢o 72 7 8/
3 11383 | 902.89p | .82 Llo) (/O] SO | /e8| 234 234 Z3 .
2 | 1356 | 4,65 | O a% (1ol (/0| S 2 | /o7l 23c¢c| 24/ 73 /
{ 1359 oledo | Ob 093 &93 4.5 lall 239 24 73 88 8(
L 2Un | 1802 | %7970 - — ~ — — [ — - — - —
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APPENDIX . E

Analytical Data

E-1 /
MULLINS ENVIRONMENTAL TESTING CO., INC.



Mullins Environmental Testing Co., Inc.

Particulate Analysis Summary

Job Number XZ XX _ ) Date Analysis Completed F- 2 /-
Job Nare W%(Wmit Tested 2y

Location [ Zm:g 2L §=¢.

7 s s
Run No. / ,Z/ \ ?
Particulate on Filter (mg) J/ 2/ 4/,L5/ JZ}I
| Particulate in Front Wash (mg)* 49.6 7| =39 9 g 53/
MF (mg) £0.3 10 4| 8.9
Particulate in Impinger #1 (mg)** /o ?, 5. 3.: 2 0’
M (o) $20 12¢.4| 92.8

/szﬁ;

EZ7225%((’ 1452?157¢ﬁ1J

o Analyst

* Less Acetone Residue

** Less Ammonium Sulfate

E-2



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

Stack Filters

Job Number 87-8% Location Covicoe |, Texas
Job Name Wood ﬂ,&q,‘gh 5;!PP!=} Unit Tested ubbec
Desiccator Time In 7he 2030 /bsq 7//5
Desiccator Time Out i 265%1 PgM e
Run No. | Filter No. T-72
Filter § Particulate
+ Tare Weight (g) R SSLL 2554
Tare Weight (g) /) FFZF6 | ) 579¢ */
Filter § Particulate (g) | . L7250 LF54 |~
Filter § Particulate Average (g) d
Initial Filter Weight (g) . -
Total Particulate (mg) [ 3/ . 7]
Run No. _2 Filter No. 773
Filter § Particulate
+ Tare Weight (g) 2.5 |\ 5L
Tare Weight (g) /. 5795 /i??/ [
Filter § Particulate (g) | FL/4 N 70/ 7 |-
Filter § Particulate Average (g) %’
Initial Filter Weight (g) _4, 640 2—~
Total Particulate (mg) [__Z /. 5]~
Run No. 3 Filter No. T-74
Filter § Particulate
+ Tare Weight (g) 0?‘({&/ 2. 55/ 3
Tare Weight (g) /5252 4 AP
Filter § Particulate (g) | /) [, 7(7) 0[[?{49 -

Filter & Particulate Average (g) _/. 0?9
Initial Filter Weight (g) 4 -

E-3

Total Particulate (mg) E:ZB -

20 it

Analyst



Mullins Environmental Testing Co., Inc.
Particulate Analysis EPA Method S

Job Number & 7 - &%

Front Wash

Location Conpoe It

Job Name (10 9D Piale inf 5 asely T, Unit Tested ! S tac
Desiccator Time In 16 qliskd 2 4L
Desiccator Time Out So5 7 e 34/5 A1
Run No. ! Volume (ml) 432
Final Weight (g) /54 178 454 1T
Initial Weight (g) 154 . 1272 /5/, /272~ v
Particulate Weight (g) 02.0516) 0.05/91~
Particulate Average (mg) , -
Less Acetone Blank (mg) -~
Total Particulate (mg) [ #%. & 1~
Run No. P Volume (ml) 329
Final Weight (g) ' , T
nitial Weight (g) dole”
‘Mlrticulate Weight (g) A / /21~ "
A Particulate Average (mg) N7
Less Acetone Blank (mg) -
Total Particulate (mg) [ £%. 7 ]
e
Run No. =2 Volume (ml) 425
Final Weight (8) 3 |/ /2/S /5. /Z30|
Initial Weight ( o 11SS V6. /155 | <
Particulate Weight _CZ ) ié 5\,

Particulate Average
Less Acetone Blank

Total Particulate (mg) [ S.2./7 1~
Acetone Blank Volume (ml) 36$
Final Weight (g) /R 2. 925 ?
Initial Weight (g) 122, 62239 /27 922 9|~
Difference (g) . 005 p. 0030
Average (mg) 52= 25
* mg/l 7.5
* Note: If greater than 7.9 mg/l, use 7.9 mg/l. é
Analyst

E-4



Mullins Environmental Testing Co., Inc.
Particulate Analysis EPA Method S

<2y Back Half Analysis

Job Number 7. 77 Location ) \&
Job Name Unit Tested

Desiccator Time In F°  )l8Y 1.3 Al | /2% 7/):

Desiccator Time Out Al YL /é.ﬁ? //7, ]iz/

Run No. __ / Volume (m1) 375 (Yos)
Final Weight (g) /5 FER/ b‘;@gy]/jﬁ’éﬁé
Initial Weight (g) BT\ 5T 8165 |58 5165 &
Particulate Weight (g) D.0/52 O2/3610.2:,3/1-
- Particulate Average (mg) S -
Less Ammonium Sulfate (mg) 5 g -
Total Particulate (mg) [ . F 1~
Run No. 2 Volume (ml) 2¥) (gor>
Final Weight (g) /77 2224 (77 R0 R /77 R0
Initial Weight (g) (77 203 /77 2034 /77. 2034 |
Particulate Weight (g) p D/551 0 2290 D D126 -
Particulate Average (mg) LQX ”
Less Ammonium Sulfate (mg) . b -
Total Particulate (mg) | L.~ |-
Run No. _3 Volune (m1) _29(s (:3¢)
Final Weight (g) (o 3004 /54 279 | 5l 2T
Initial Weight (g) /j/ﬂzy_ﬁ. /%/,?575[63— /f#.).i‘/} —
Particulate Weight (g) | J 2/4%\ 7. 0748 | 0. 0144

Particulate Average

Less Ammonium Sulfate

Total Particulate

. fonedt.

E-5

(mg) f fé % 4
(mg) , 7

mg) 4.0 |-

Analyst



502 EMISSION DATA

Job Number X - ﬂ _ Location
Job Name ¢ Unit Tested
;L Run Number / 2 7
N - normality of BaCl, 200000 D.0ip\ 20100
] ML; -ml in impinger #2 5//3 iﬁé ié 7
ML; -ml in impinger #3 S22 3?9__ ¢Q
l ML, -®=l in aliquot #2 7z /2 /o
| MLA-nl in aliquot #3 O 2 e,
{
_ LLS | [ 22 /A5
MLp -ml of BaCl, to titrate #2 (20 . /- 35
[ H /. /L £330
7
- 4 ”
| Average MLB ml of BaCl2 y2 /X /.10 / @'7-7'
' 0.50 | pw |0 F5
MLg - ml of BaCl, to titrate #3 25020 | 2 76’
| 0.55 | A48 | A5
- B c P -
F Average ML, -ml of BaCl, p52| o /> /4‘/5/
MLBB-ml of BaCl, to titrate blank 225 | p.o5 &1.595"
T_-average gas meter temp., °F
' vV - volume of dry gas sampled
D @ meter conditions, ft.
Pb - barometric pressure, 'Hg Abs.
qQ - stack gas volume dry @
s standard conditions, *SCFM
Pd
C; - S0, in impinger #2, mgs /‘/' 9 14[ é/ ///¢
C; - S0, in impinger #3, mgs 79 - X /. 3’
C‘l" total SO, in impingers, mgs 23, 5/ /55 K0, F
ppm SO,
cSO2 - emission rate of SOZ’ lbs/day
CSOZ - emission rate of s0,, 1bs/hr
(:s - emission rate of S, lbs/day
* 29.92 "Hg, 68°F (760 mm Hg, 20°C) 0.7513 x Cy x (T + 460)
ML, x (ML, - ML 32 ppm 50, = VP,
1 X MLy - Mlgg) x N x m b
C, = .
I ML, c 6
SO, = ppm 502 x Qg x 239.2 x 10
- c
Cr CI #2 « CI 3 E-6 ¢ . S0,
< 5



METCEU

SULFUR TRIOXIDE EMISSION DATA

Z2-£E

Job Number

Location_&-y/445 S 0/(/

Job Name j%fd %ézééé Unit Tested é pest /&/U

Run Number / pa) =
Date
Time
N - normality of BaCl, £.2000 | 20000 £ 0100
ML, - ml in impinger M ;@p %24
MLA - ml in aliquot /O 0 7z
ML, - ml of BaCl, to titrate 2 3o 2.2 Lo
R =) L. 20 Lo A5
d
Average MLg - ml of BaCl; to titrate ﬂ 3/)’ 2 30/ oI5
MLgp - ml of BaCl, to titrate blank L7 0.0 D05
T, - average gas meter temp., °F
vV - volume of dry gas sampled
m___ @ meter conditions, ft.
Pb - barometric pressure, ""Hg Abs.
Q - stack gas volume dry @
s standard conditions, *SCFM
C . - . i - 7 -~
I - 503 in impinger, mgs ‘/ Q O 3 5/
ppm 503
CSO3 - emission rate of SOy, lbs/day
Cs - emission rate of S, lbs/day
* 29.92 "Hg, 68°F (760 mm Hg, 20°C)
0.6021 x CI b 4 (Tm + 460)
ppm SO3 = vV P
m b
e i (MLp - MLgg) x N x 40 Cso, = ppm 50, x Q x 299.1 x 1078
I MLA
Cso,
¢s = 73

E-7 /
MULLINS ENVIRONMENTAL TESTING CO., INC.
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ASPHALTIC CONCRETE CENTR

IFUGE EXTRACTION WORK SHEET

County &A’M&L__ Highway
Date , '/4 - l 7

Time

4
Proioctm&*_ Control __. _ . . ___ .

Station Sampled By

Spec. item

- __m—gm. (A)
- _ﬂi—gm. {a)
= _&L_gm. {b)

Total Sample

Fingl Filter. . . .. .. .. .

Original Filter . . .

Type %MM__ Design No.

= _._Zé&_-"..m!. 21

Total Solvent. . . .. . . . ..

Total Ash. . . ... ... . . . 11;02 = L. {_fé _______ gm. (D)
Fines + Aggr. + Ash. . . .. =B +C+D0D = ]_‘___.25 .é-__.gm. [13]

3474 s

Fines in Filter. . . . .. ... . .. -g-bs= ,2 gm."(B} Totalloss. . ............ .= A -E
Pan + Extr. Aggr. . ............... - _da_/i__.gm. (¢} Totalloss. ............ = = x 100 = _f_é___% (G)
¢ -
Pan. ... ., = _AZ______gm. {d} Moisture Content. . . . ... .. . = ___ % (H)
Extr. Aggr. . .. ............ =c-d= 7fi gm. {C) Hydrocarbon Volatiles Content. . . . .. = - —_ % n
Dish + Ashper 100mi. . ... ...... ... = /Zf q om. (el Retention Factor. . . ... . ... . .. ... .. = . - % (R}
Dish. . ... . ... ... ......... = /Jg é gm. (f} Residual Bitumen. . . . . =G ~-H-i+R= ____ﬁ_é — % (N
Ashper 100mI. . . .. . =e-f= 3 gm. (1)
Percent of
Total Mixture
Fines + Aggr. + Ash. . . . = (-E' x 100} - R -_%_L
© Moisture. .. ... .= H= - —_—
Hydrocarbon Volatiles. . . .. ... .. . = | = ,____’____
Residual Bitumen> ............. o= )= ___&__
Total ................ = . 100.0%
SIEVE ANALYSIS
Sieve Size Grams Percent
|
i
|
a7 /ysroec
7/8" - 3/8° ; { 7
: (4
5/8° - 3/8”
1/2° - 3/8° / /
3/18° - 4 ? 3 / 3 0 ! . .
147 - 10 %5 70
4 - 10 Z/ é Ji--; __i
+10 ﬁ 0
to- 40 95 2.5
40 - 80 / 34’ -/ f =z
80 - 200 3 y 5 0
Pass 200 | 2, 2 L1 £ 8L 7 T4 26 5.2
Total 7jf) é 100.0%
“Inspector

F-3
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MULLINS ENVIRONMENTAL TESTING CO., INC.

Chain of Custody

Job Number 87-9%2 Date(s) Sampled 7/1//6‘7

Job Name /np0 [bieerses $bffiry Number of Tests_JJ/

Location 5 f?dd!éﬂ(i [ AS Date Results
Required

Unit Tested Scméé:: Sﬁc&

SOURCE SAMPLES

Number of Partic-

Containers ulate 302 SO3 HZS Cl2 H2504 Metals Other
Filter Container ( { / v
Front Wash {| v
Back Wash
Impinger No. 1 | ,/ v v
Impinger No. 2 Il v
Impinger No. 3 1 /1 v
Impinger No. 4
Acetone Blank l v
NOx
Special Instructions Outside Analysis
Lim: Date Taken:

Ax{alysis for:

Sample No. ! Recovered byEZM(?_ {244_44' Date: 2/11/31 Time-z 30 Location: z,ﬂ/

Sample No. & Recovered by Date 7/ 4/87 Time: (33o Location: YA/

Sample No. 3 Recovered by&!:( ( lzéﬁl / Date: 2(/’1/& Time: (%5 Location: St~

for Transport Date: 7/ /97 Time: /S30

Samples Received by :

Date: /‘{ 7 Time: 2p 30

Date: /2//fZ Time =M

Samples Received at Lab b

Samples Analyzed by:

.
, /&MG-Z
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MULLINS ENVIRONMENTAL TESTING CO.,, INC.
P.O. Box 598 .
Addison, Tx 75001

(214) 931-7127

- A

BILLY J. MULLINS, JR., President

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, 1963-1964,

Professional Attended Short Course on Air Pollution Engineering
Trainin 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

H-2 /
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METL

MULLINS

Technical Directed and performed stack sampling on over

Experience 1200 sources of which over 150 were sampled
simultaneously using more than one sampling
train at several points in the flue gas stream.
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.

Research Supervised and conducted a study made by the Hawaiian
Projects 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.

H-3 /
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MeTL

MULLINS

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 S5 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

xperience Agency's training course number 450, ''Source Sampling
for Particulate Pollutants'" for two years from
January 1974 to October 1975,

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.
H-4 )
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P.O. Box 508
Addison, Tx 75001
(214) 931-7127

MULLINS ENVIRONMENTAL TESTING CO,, INC. m\/l :

(

Education

Professional

T —
Tralnlng

Courses

Certification

DON C. ALEXANDER, Manager, Field Services

Professional

Membershig

Technical
Exgerience

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

Source Evaluation Society

Participated in the sampling of over 1000 sources,
including several of which were sampled simultaneously,
using more than one sampling train and has supervised
the sampling of over 850 sources. 1979-present.

Thoroughly trained in the calibration techniques for all
field testing equipment and has supervised the calibration
of all field testing equipment.

Thoroughly trained and familiar with the operation of
MSA LIRA Model 202S Infrared CO Analyzer, Thermo Electron
Model 48 Gas Correlation CO Analyzer, Thermo Electron
Model 10AR Chemiluminescent NO, Analyzer, Teledyne Oxygen
Monitor, and Shimadzu GC-Mini 2 Gas Chromatograph.

Has performed on-site gravimetric particulate analysis,
S0, analysis, and H,S fuel gas analysis.

H-5 /
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P.O. Box 508

MULLINS ENVIRONMENTAL TESTING CO,, INC.
Addison, Tx 75001

(214) 931-71127

f

GREGGORY M. ORR, Environmental Field Technician

Education B.S. 1985, Louisiana Tech University, Ruston,
Louisiana, in Geology.

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. 1986-present.

H-6 /
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WILLIAM J. COLE, P.E.

SENIOR PROJECT MANAGER

EDUCATION

Graduate Work - Mechanics of Fluids and Industrial Administration - Warrington Technical
College, England - 1964

Higher National Certificate - Mechanical Engineering -- Warrington Technical College, England -
1960

ADDITIONAL EDUCATION

Hazardous Waste Management Safety Practices -- 1985
GRCDA -- Hazardous Waste Management -- 1981

Institute for Boiler Improvement -- Boiler Efficiency -- 1978
Fundamentals of Industrial Hygiene -- 1977

AICHE -- Primer on Environmental Impact Statements -- 1975
AICHE -- Introduction to Pollution Control -- 1975

Additional Short Courses in: ‘
Hazardous Waste Management 1981 - 1985
Water and Wastewater Management

Air Pollution Control

Professional Management

EXPERIENCE

NUS CORPORATION, 1987-Present
WILLIAM J. COLE & ASSOCIATES, 1984-1987
Southwestern Laboratories, Inc., 1975-1984
Langford Engineering, Inc., 1972-1975
Turner, Collie and Braden, In¢., 1964-1972

As a Senior Project manager and Environmental Management Consultant, is responsible for technical
administrative aspects of environmental projects involving: environmental compliance, site
remediation, wastewater treatment, groundwater monitoring, hazardous waste management, air
pollution evaluaton and emissions control. Areas of expertise include:

® Technical lead in the development and management of, waste materials testing,
groundwater monitoring, and air emissions compliance testing.

e Development and management of ambient air testing programs to assess the effects of dry
vs wet sand blasting operations and personnel exposure to wind borne respirable dust
particles from such operations.

® Preparation of permit applications for Part A and Part B hazardous wastes, air emissions, and
wastewater discharge.

NUS CORPORATION



WILLIAM J. COLE, P.E.
Page Two

e Development and management of health and safety programs, remedial site investigations,
feasibility and treatability studies, closure plans, trial burns and air testing programs for
major industrial clients.

® Development of innovative and cost-effective solutions for difficult to handle wastes and
environmental control problems.

& Management of environmental compliance audits and corrective action programs.

® Effective interaction with requlatory agency personnel at all levels.

Manages and directs testing programs for: personnel exposure from air borne pollutants, ambient
air and source emissions, pollution control system performance and hazardous waste materials, for
major industrial clients. Client programs include RCRA remediation projects, which require major
interaction between NUS, the Client, local, state, and Federal agencies to assure compliance with
applicable regulations.

Was responsible for the lead in preparation of Part B Permits, Closure Plans, and Environmental
Exposure Assessments for surface impoundments operated by the U.S. Navy, San Diego, California.
Performed remedial investigations and prepared closure plans for contaminated waste sites in Texas,
Louisiana, and California, under the auspices of state regulatory agencies.

Developed testing programs for Superfund Projects to provide: Waste materials evaluations,
groundwater monitoring, air emissions testing. Also developed waste cleanup and site closure
programs for: Petroleum, wood preserving, iron and steel production, and metals finishing facilities.

Supervised the investigation of a surface impoundment liner failure in a brine holding pond, for a
major natural gas storage and terminalling facility.

Developed personnel exposure monitoring programs for waste management sites and industrial
manufacturing processes.

Designed and supervised procedures for field sampiing, ambient air testing, laboratory analyses and
clean up of: PCB spills, leaking underground storage facilities, surface impoundments, refining
wastes, and agricultural chemical wastes.

Directed groundwater monitoring activities at an agricultural chemicals manufacturing facility waste
landfill site. Prepared monthly, quarterly, and annual reports for submittal to regulatory agencies.

Performed environmental audits for NASA Dryden facility, Edwards, California.

Coordinated and made presentation before regulatory agencies in Texas, Louisiana, Ohio, and
California on Hazardous Waste Management projects.

Was principail of the Environmental Engineering Management firm of William J. Cole & Associates
(Cole Assoc.) which was formed to provide specialized consulting services in: permitting, evaluation
and management of: Indoor air pollution and work place safety, industrial air and water pollutants,
wastewater, solid and hazardous wastes. Cole Assoc. provided environmental consulting services to
clients through the Contintental United States.

NUS CORPORATION



WILLIAM J. COLE, P.E.
Page Three

Was Manager of Environmental Engineering Services and responsible for marketing and directing,
environmental engineering and testing services to clients throughout the southern United States.
Services included engineering and analytical evaluation of: Industrial and indoor air pollutants,
potable water and wastewater systems for industrial and municipal clients, health and safety
programs, solid and hazardous wastes. This position entailed effective interaction between client
and regulatory agencies in the permitting of industrial and municipal pollution control facilities.

Was Project Manager responsible for permitting, engineering design, and project management for
new and upgraded municipal and industrial, water collection, treatment and distribution systems,
and wastewater collection and treatment facilities in the State of Texas.

MEMBERSHIPS
PROFESSIONAL ENGINEER REGISTRATION - Texas

PROFESSIONAL AFFILIATION:
Air Pollution Control Association
Water Pollution Control Federation
institute of Mechanical Engineers
National Society of Professional Engineers
Texas Society of Professional Engineers
American Society of Mechanical Engineers

H07217
B
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MARK A. LESTER

EQUIPMENT TECHNICIAN

EDUCATION

H.S. Carrick High School, 1977 (electronics specialization)
Connelley Skills Learning Center, 1978 (electronics)
2nd Class FCC License (with radar endorsement)
Monitor Lab’s Technical Training Course, 1978
(sulfur dioxide, nitrogen oxides, ozone,
data aquisition systems)
Thermo Electron Technical Training Course, 1981
(sulfur dioxide, nitrogen oxide)

EXPERIENCE

NUS CORPORATION, Houston, Texas, February 1987-Present
Energy Impact Associates, Inc., ELA., Inc.,
Pittsburgh, Pennsylvania, Technician, 1978 to 1982

NUS Corporation - Air Quality Equipment Technician, responsible for performing and documenting
accurate and defensible calibration of instruments and equipment used in Environmental Protection
Agency (EPA) and state compliance and prevention of significant deterioration (PSD) sampling. Set-
up, maintain and calibrate continuous emissions monitor systems for nitrogen oxides, sulfur
dioxides, oxygen, carbon monoxide and hydrocarbons at stationary sources for compliance sampling.

E.lLA,, Inc. - Air Quality Technician, responsible for installation, operation and maintenance of air
quality/meteorological monitoring networks for the utility and steel industry and procesing and
validating data. Speicifc projectsinciuded:

® Installation and maintenance of an air quality/meteorological system for Niagara-Mohawk
Power Company to investigate the affects of air pollutants on agricultural products (1978 -
1981). Equipment included: SO; analyzers and O3 analyzers, wind speed and direction, delta
temperature, dew point temperature, soil moisture gauges, electronic precipitation gauges,
associated calibration devices, strip chart recorders and computer data loggers with
magnetic tapes.

o Conducted performance audits on air quality networks with sulfur dioxide analyzers and
high volume particulate samplers (hi-vol) using Thermo Electron Corporation, Monitor Labs,
Analytical Instrument Development (AID) and Bendix calibrators for SO, and a standard
reference flow device for hi-vols.

® Conducted field tests with isokinetic sampler to assess fugitive emissions from road surfaces
and material storage piles in integrated steel mills. '

® Trained and supervised a staff of twelve E.|.A. personnel in strip chart recorder data

reduction,a nd reviewed and analyzed data to insure precision, reliability and validity of strip
chart and computer logged data.

NUS CORPORATIC



MARK A. LESTER

Page Two

CERTIFICATIONS

NUS Corporation Superfund Division Certification for Performance of Remedial Response Activities
at Uncontrolled Hazardous Substance Facilities

Visible Emissions Evaluator, Texas Air Control Board

Sample Packaging, Preservation and Documentation Program for Uncontrolled Hazardous
Substances Facilities - NUS Corporation

. HO5147
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- NUS VISIBLE EMISSION

CORPORATION |- OBSERVATION FORM
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Relative Humidity:
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