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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. 



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. 

84-124 -2- 

MULLINS ENVIRONMENTAL TESTING CO., INC. 





SUMMARY OF RESULTS 

Scrubber Stack 
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4 

26,616 

17,694 

23.90 

4.0 

15.2 

245 

0.0258 

0.0171 

3.9 

0.0293 

0.0194 

4.4 

0.04 . 

26.6 

138.1 

0.7 

3 

28,669 

18,251 

25.58 

5.2 

13.8 

180 

0.0282 

0.0179 

4.4 

0.0321 

0.0203 

5.0 

0.04 

27.9 

150.4 

0.7 

Run Number 

Stack Flow Rate - ACFM 

Stack Flow Rate - DSCFM* 

% Water Vapor - % Vol. 

% C02 - % Vol. 

% O2 - % Vol. 

% Excess Air @ Sampling Point 

Particulates 
Probe, Cyclone & Filter Catch 
grains/dscf* 

grains/cf @ Stack Conditions 

1 bs/hr 

Total Catch 
grains/dscf* 

grains/cf @ Stack Conditions 

lbs/hr 

Allowable Emission Rate 
EPA - 40 CFR 60 - erains/dscf 
Allowable Emission Rate 
TACB - Reg. I - lbs/hr 

Plant Production Rate - tons/hr 

Sulfur Dioxide Emissions - lbs/hr 

*29.92 "Hg, 68OF (760 mm Hg, 20°C) 

1 

29,349 

18,626 

25.58 

4.6 

14.0 

185 

0.0475 

, 0.0301 

7.6 

0.0529 

0.0335 

8.4 

0.04 

28.3 

152.9 

0.7 



SUMMARY OF RESULTS 

Scrubber Stack 

Run Number 

Stack Flow Rate - ACFM 

Stack Flow Rate - DSCFM* 
-- - --- - r % Water Vapor - % voi. 

Total Catch 
grains/dscf* 

% C02 - % Vol. 

% O2 - % Vol. 

% Excess Air @ Sampling Point 

Particulates 
Probe, Cyclone & Filter Catch 
grains/dscf* 

grains/cf @ Stack Conditions 

I grains/cf @ Stack Conditions 

5.2 

12.8 

143 

0.0297 

0.0212 

I lbs/hr I I 1 5.1 1 

I Plant Production Rate - tons/hr 

Allowable Emission Rate 
EPA - 40 CFR 60 - grains/dscf 
Allowable Emission Rate 

. TACB - Reg. I - lbs/hr 

-- - - -- - - - - - I Sulfur Dioxide Emissions - lbs/hr r 
*29.92 "Hg, 68°F (760 rnm Hg, 20°c) 

0.04 

27.3 
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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 (Qs) 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. 



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. asphal t  concrete drum-mix p lan t  

is a Barber Green Model DM-60 p lan t  with a ven tu r i  scrubber.  

In an aspha l t  concre te  drum-mix p lan t ,  sand, gravel ,  and coarse 

aggregate a r e  conveyed i n t o  a r o t a r y  drying k i l n .  The k i l n  i s  

heated by an o i l - f i r e d  continuous flame. Asphalt i s  added i n  t h e  

r o t a r y  k i l n  where it i s  mixed with t h e  ho t ,  dry aggregate.  Any 

dust  and f i n e  p a r t i c l e s  t h a t  a r e  not  entrained i n  t h e  aspha l t  mix 

a r e  channeled along with t h e  dryer exhaust by an induced d r a f t  fan  

through a wet v e n t u r i  scrubber. After  passing through t h e  wet 

ven tu r i  scrubber,  t h e  exhaust i s  emitted t o  t h e  atmosphere v i a  a 

s tack.  

During t h e  t e s t i n g ,  t h e  p l a n t  operated a t  an average production r a t e  

of 147.1 tons  p e r  hour containing approximately 5.8 percent  a spha l t .  

The v e n t u r i  scrubber operated a t  an average pressure  drop of  1 7 . 3  inches 

of water with a water pump pressure  of 50 p s i .  
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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 s i x  

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.f1 

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. 



Also, before and a f t e r  each t e s t ,  the  p i t o t  tube l i n e s  were checked 

f o r  leaks under both a vacuum and pressure.  The l i n e s  were a l s o  

checked f o r  clearance and the  manometer zeroed before each t e s t .  

Par t i cu la te  emissions were calculated from gravimetric ana lys i s  using 

both the  "front-half1 '  and "back-half" col lect ions  from the  EPA-type 

sampling t r a i n .  The "back-half" of the  sampling t r a i n  contained an 

impinger of 80 percent solut ion of isopropyl alcohol, which had been 

checked f o r  peroxide contamination, t o  absorb su l fu r  t r i ox ide ,  two 

impingers of s i x  percent so lu t ion  of hydrogen peroxide t o  absorb 

s u l f u r  dioxide, a dry impinger and a s i l i c a  gel  impinger t o  absorb 

moisture. 

A t  t he  conclusion of each t e s t ,  t he  sampling t r a i n  was purged with 

two cubic f e e t  of ambient a i r  a t  the  same r a t e  a s  t h a t  used during 

the  sampling. 



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 

completion 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 a t  6:30 a.m. The equipment was 

prepared f o r  t e s t i n g ,  but t e s t i ng  was delayed u n t i l  t h e  temperature 

had r i s e n  t o  above 40 degrees. The second t e s t  f o r  p a r t i c u l a t e s  

began a t  9:15 a.m. Testing continued u n t i l  9:53 a.m. when it was 

delayed while t h e  sampling probe heating element was repaired.  

Testing resumed a t  10:30 a.m. and continued u n t i l  completion of t he  

t e s t  a t  11:08 a.m. The equipment was prepared f o r  t he  next t e s t ,  

but  t e s t i n g  was delayed t o  wait f o r  t rucks .  The t h i r d  t e s t  began 

a t  12:50 p.m. and continued u n t i l  i t s  completion a t  2:07 p.m. Due 

t o  a leak during t he  second t e s t ,  a four th  t e s t  was necessary. The 

t e s t  was scheduled f o r  Thursday, November 15, due t o  t he  p l an t  not  

operating on Wednesday, November 14. The equipment was loaded i n t o  

t h e  sampling van and the  samples were recovered. A l l  work f o r  t he  

day a t  t h e  p l a n t  was completed by 3:30 p.m. 

Personnel a r r i ved  back a t  the  plant  a t  6:00 a.m. on Thursday, 

November 15. The equipment was s e t  up and prepared f o r  t e s t i ng .  

The four th  t e s t  began a t  8:07 a.m. Testing continued without 

d i f f i c u l t y  u n t i l  completion of t he  t e s t  a t  9:24 a.m. 

The equipment was loaded i n t o  the  sampling van, and t h e  samples were 

recovered. A l l  of t he  samples were t ranspor ted t o  Mullins Environmental 

Testing Co.'s laboratory  i n  Dallas, Texas, f o r  ana lys i s  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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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: 





-.I 

English 
Units 

-.) 

II 

-- 
Metric 
Units 

Nomenclature f o r  P a r t i c u l a t e  Calcula t ions  

Symbo 1 Descript ion 

m 2 
Stack Area i n .  2 

g/dscmx P a r t i c u l a t e  - probe, cyclone and f i l t e r  

g/dscm* P a r t i c u l a t e  - t o t a l  

gr/CF 
@ s t a c k  

condi t ions  
g/m3 P a r t i c u l a t e  - probe, cyclone and f i l t e r  

gr/CF 
@ s t ack  

condi t ions  
g/m3 P a r t i c u l a t e  - t o t a l  

kg/hr P a r t i c u l a t e  - probe, cyclone and f i l t e r  

kg/hr P a r t i c u l a t e  - t o t a l  

P i t o t  Tube Ca l ib ra t ion  Factor  

Sampling Nozzle Diameter i n .  

Percent Excess A i r  a t  sampling po in t  

Accelerat ion o f  g r a v i t y  

Percent i s o k i n e t i c  

I %M 
Percent moisture i n  t h e  s t a c k  gas by volume 

I Md 
Mole f r a c t i o n  of  dry  gas 

mg m g P a r t i c u l a t e  - probe, cyclone and f i l t e r  

18 lb/lb-mole Molecular Weight o f  Water 

m I t  m g mg P a r t i c u l a t e  - t o t a l  

* 29.92 "Hg, 5 2 8 ' ~  (760 mm Hg, 20'') B-2 
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English Metric 
Symbo 1 Units Units Descript ion 

MW lb/lb-mole g/g-mole Molecular Weight of s t a c k  gas 

MWair 28.95 lb /  
lb-mole 

Molecular Weight o f  a i r  

MYd lb/lb-mole g/g-mole Molecularweight  o f d r y s t a c k g a s  

' IHg mm Hg Barometric Pressure 
Absolute 

P 
m "H20 mm H20 Or i f i ce  Pressure drop 

Ps "Hg mm Hg Stack Pressure 
Absolute 

*P IfH20 mm H20 Velocity Head o f  s t ack  gas 

PStd 29.92 "Hg 760 mm Hg Standard Barometric Pressure 

Qa ACFM m3/hr Stack Gas Volume a t  Actual Stack Conditions 

Qs DSCFM* dscm/hr* Stack Gas Volume a t  29.92 "Hg, 528"R, dry  

R 21.83 "Hg- 
ft3/lb- mole"^ 

Universal Gas Constant 

" F O C  Average Gas Meter Temperature 

min min Net time o f  t e s t  

O F  " C Stack Temperature 

Ts td  528"R 2 9 3 " ~  Standard Temperature 

ft3 m 3 'm Volume o f  dry gas sampled a t  meter condi t ions  

vm dscf*  dscm* Volume o f  dry gas sampled @ s tandard  
s t d  condi t ions  

vs fpm m/sec Stack v e l o c i t y  @ s t a c k  condi t ions  

vw m 1 m l  Tota l  Water Collected i n  Impingers and 
S i l i c a  Gel 

* 29.92 "Hg, 528'~ (760 mm Hg, 20°c) B-3 
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Symbo 1 
Engl i sh  
Uni t s  

Metr ic  
Units  Desc r ip t ion  

Standard Condi t ions :  29.92 "Hg, 68OF (760 mm Hg, 20°C) 

Metr ic  
Symbo 1 Units  Desc r ip t ion  

"w scm* Volume o f  Water Vapor Co l l ec t ed  @ s t anda rd  

gas cond i t i ons  

P a i r  Density of A i r  

' ~ ~ 0  Density of  Water 

Pman Density of  Manometer O i l  

* 29.92 "Hg, 5 2 8 ' ~  (760 mm Hg, 20°C) B-4 
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Example P a r t i c u l a t e  Ca lcu la t ions  

1. Volume of  dry  gas sampled a t  s tandard  condi t ions .*  

vm = vm 
s t d  

'm = 17.65Vm 
s t d  

= dsc f  

vm = d s c f  x 0.028317 = dscm 
s t d  

2. Volume o f  water  vapor c o l l e c t e d  a t  s t anda rd  condi t ions . '  

V = 0.0472 (Vw - gms SO2 - g m ~  H2S) = S C ~  
W 

gas 

vw = s c f  x 0.028317 = scm 
gas 

3. Percent  mois ture  i n  s t a c k  gas .  

vw 
gas %M = X 100 = % 

vm 
s t d  

+ vw 
gas 

* 29.92 "Hg, 5 2 8 O ~  (760 nun Hg, 20°C) 8-5 
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4. Mole f r a c t i o n  of dry gas. 

5. Average molecular weight of d ry  s t a c k  gas. 

6. Molecular weight of s t ack  gas. 

MW = MWd x Md + 18 (1-Md) = 
l b  = gig-mole 

lb-mole 

7 .  Percent excess a i r  a t  sampling p o i n t .  

100 (%02 - 0.5% CO) 
%EA = 0.265 (%N2) - (go2) + 0.5 (%CO) 

8. Stack Pressure.  

s t a c k  pressure  "H20 
Ps = Pb + = "Hg Absolute 13.6 

Ps = ltHg Abs. x 25.4 = mm Hg 

* 29.92 "Hg, 5 2 8 " ~  (760 mm Hg, 20°C) B-6 
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9.  Stack v e l o c i t y  a t  s t a c k  condi t ions .  

10. Dry s t a c k  gas volume a t  s tandard condi t ions .*  

- 1 Ts td  s 
Qs - - X -  

' * d X T s  + 4 6 0  PStd 144 s 

0.123 VS x AS x Md x  Ps 
- 

Qs - = DSCFM 
T, + 460 

QS = DSCFM x 1.6990 = dscm/hr 

11. Actual s t a c k  gas volume at s t a c k  condi t ions .  

V x As 
- S 

Qa - = ACFM 
144 

Qa = ACFM x 1.6990 = m3/hr 



12. Percent i s o k i n e t i c .  

'm x (T, + 460) x Pstd x 100 x 144 

%I = s t d  

TD 
2 

n 
Md x Tstd x P, x Tt x Vs x - 4 

1039 Vm x (Ts + 460) 
%I = s t d  

Md x P x Tt x Vs x Dn 
2 

S 

13. P a r t i c u l a t e  - probe,  cyclone and f i l t e r .  

m 
f x L k L  = -  

'an 'm 64.8 mg 
s t d  

mf 
'an 

= 0.0154 - = gr/dscf* 
'm s t d  

14. P a r t i c u l a t e  t o t a l .  

m 
t 

Cao = 0.0154 x = gr /dscf*  
m 

s t d  



15. P a r t i c u l a t e  - probe, cyclone and f i l t e r  a t  s t ack  condi t ions .  

16. P a r t i c u l a t e  - t o t a l ,  a t  s tack condi t ions .  

17. P a r t i c u l a t e  - probe, cyclone and f i l t e r .  

- 60 min 1 l b  
Caw - can X Qs X 1 h r  7000 g r  

18. P a r t i c u l a t e  - t o t a l .  

C ax = 0.00857 x Cao x Qs = lbs /h r  

'ax = l b s / h r  x 0.4536 = kg/hr 
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SOURCE EMISSIONS CALCULATIONS 

Scrubber Stack 

Symbo 1 Description Units 

Run No. 1 3 4 

..c Date I 11/12/84 11/13/84 11/ 15/84 

* 

- 1  'm orifice pressure drop "H20 0.805 0.887 0.833 
(mm H20) (20.4) (22.5) (21.2) 

Begin 

End 

4 .- < ? -. Pb barometric pressure IIHg Abs . 29.82 29.85 29.81 
(mm Hgl (75 7) (758) (757) 

average gas meter temp. O F  

( " ~ 1  

- 
Y 

'm volume dry gas sampled 
std @ standard conditions* dscf 37.363 39.048 38.583 

(dscm) (1.058) (1.106) (1.093) 

V volume dry gas sampled 
m 

@ meter conditions ft 38.187 39.787 39.005 
3 

(mj) (1.081) (1.127) (1.105) 

vw total H20 collected, 
impingers & silica gel ml 

moisture in stack gas 
- by volume % 

il 

- 

-- 
* 29.92 "Hg, 68°F (760 mm Hg, 20°C) B-10 

-- 
MULLINS ENVIRONMENTAL TESTING CO.. INC. 

vw volume water vapor 
gas collected @ standard 

conditions* sc f 12.843 13.419 12.116 
(s cm) (0.364) (0.380) (0.343) 



Source Emissions Calculations 
F. R. Lewis Construction Co., Inc. 
File Number 84-124 

excess air @ sampling 
point 

i Symbol Description Units 

*d 
mol fraction of dry gas ---- 0.7442 0.7442 0.7610 

4 MWd 
molecular weight of 
dry stack gas lb/lb-mole 29.30 29.38 29.25 

(g/g-mole) (29.30) (29.38) (29.25) 

-. 
3 

stack temperature 

MW molecular weight of 
stack gas lb/lb-mole 26.41 26.47 26.56 

(g/g-mole) (26.41) (26.47) (26.56) 

5 

AP velocity head of stack 
gas "H20 1.865 1.785 1.595 

(m H20) (47.4) (45.3) (40.5) 

- s stack pressure "Hg Abs. 29.66 29.70 29.69 
(mm Hg) (753) (754) (754) 

- 
w 

II. 

vs stack velocity @ stack 
conditions f ~ m  5,031 4,915 4,563 

(m/sec) (25.56) (24.97) (23.18) 

stack area in. 840 840 840 
2 

*s 
(m2 1 (0.54) (0.54) (0.54) 

a 

[ * 29.92 "Hg, 68'~ (760 nun Hg, 20'~) 
B- 11 

Qs 
dry stack gas volume @ 
standard conditions* DSCFM 18,626 18,251 17,694 

(dscm/hr) (3 1,646) (31,008) (30,062) 

:a 

\ MULLINS ENVIRONMENTAL TESTING CO.. INC. 

Qa actual stack gas volume 
@ stack conditions ACFM 29,349 28,669 26,616 

(m3/hr) (49,864) (48,709) (45,221) 



I Source Emissions Calculations F. R. Lewis Construction Co., Inc. 
File Number 84-124 

I %I percent isokinetic % 

. 

mf particulate - probe, 
cyclone and filter m g 

mt particulate - total m g 

Symbol Description - Units 

net time of test min . 7 2 7 2 7 2 
Tt 

sampling nozzle diameter in. 0.176 0.176 0.176 
Dn (m) (0.004) (0.004) (0.004) 

particulate - total grldscf * 0.0529 0.0321 0.0293 
'a0 (gldscm) (0.12 12) (0.0734) (0.0671) 

%s 

'an particulate - probe, 
cyclone and filter gr/dscf * 0.0475 0.0282 0.0258 

(g/dscm) (0.1088) (0.0647) (0.0590) 

'au particulate total @ stack conditions gr/cf 0.0335 0.0203 0.0194 
(g/m3) (0.0766) (0.0466) (0.0444) 

-'.* 

'at particulate - probe, 
cyclone and filter @ 
stack conditions gr/c$ 0.0301 0.0179 0.0171 

(g/m ) (0.0688) (0.0410) (0.0391) 

- 

4 

. - 

Ca" particulate - probe, 
cyclone and filter lbs/hr 7.6 4.4 3.9 

(kglhr) (3.4) (2 0) (1.8) 

particulate - total lbs/hr 8.4 5.0 4.4 
'ax (kglhr) (3.8) (2.3) (2.0) 

\ * 29.92 "Hg, 6 8 O ~  (760 nun Hg, 20°C) B-12 
MULLINS ENVIRONMENTAL TESTING CO., INC. 



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 

Description Units 

barometric pressure "Hg Abs. 
(mm Hg) 

orifice pressure drop I1H20 
(mm H20) 

volume dry gas sampled 
@ meter conditions ft 

3 

(mj) 

T average gas meter temp. m 

v m volume dry gas sampled 
std @ standard conditions* 

vw total H20 collected, 
impingers & silica gel 

vw volume water vapor 
gas collected @ standard 

conditions* 

%M moisture in stack gas 
by volume 

dscf 
(dscm) 

.- 
* 29.92 I1Hg, 68OF (760 mm Hg, 20°c) B-13 

MULLINS ENVIRONMENTAL TESTING CO., INC. 



Source Emissions Calculations 
F. R. Lewis Construction Co., Inc. 
File Number 84-124 

Symbol Description Units 

Md mol fraction of dry gas ---- 

%EA excess air @ sampling 
point % 

MWd molecular weight of 
dry stack gas lb/lb-mole 

(g/g-mole) 

MW molecular weight of 
stack gas lb/lb-mole 

(g/g-mole) 

AP velocity head of stack 
gas "H20 

(mm H20) 

Ts stack temperature " F 
("C) 

Ps stack pressure "Hg Abs . 
(mm Hg) 

vs 
stack velocity @ stack 
conditions f ~ m  

(m/sec) - 
*s stack area 

L in. 
(m2 1 

Qs dry stack gas volume @ 
standard conditions* DSCFM 

(dscm/hr) 

Qa actual stack gas volume 
@ stack conditions ACFM 

(m3/hr) 

* 29.92 llHg, 6 8 " ~  (760 mm Hg, 20"~) B- 14 
L MULLINS ENVIRONMENTAL TESTING CO., INC. 



1 

Source Emissions Calculations 
F. R. Lewis Construction Co., Inc. 
File Number 84-124 

I Symbol Description Units 

Tt 
net time of test min . 72 

sampling nozzle diameter in. 
(ml  

percent isokinetic 

particulate - probe, 
cyclone and filter 

particulate - total 
particulate - probe, 
cyclone and filter 

particulate - total 

particulate - probe, 
cyclone and filter @ 
stack conditions 

particulate total @ 
stack conditions 

-- 

* \ *  29.92 "Hg, 68OF (760 nun Hg, 20°C) B-15 
MULLINS ENVIRONMENTAL TESTING CO., 1 N C . A  

-32 
'aw particulate - probe, 

cyclone and filter lbs/hr 5.1 
(kg/hr) (2 .31  



"T 

SO2 Llrll SSlON DATA 

4 
Job Numbcr 84-124 Location Nacondoches, Texas 

a 

s 

- * 29.92 "Hg, 68OF (760 mrn Hg, 20°C) 

." 

Job Name F.  R.  Lewis Construction Co.,  Inc. U n i t  Tested Scrubber Stack 

Run Number 

Date 

Time 

N -  normali ty of BaC12 - 
MLI - m l  i n  impinger #2 

MLI - m l  i n  impinger # 3  E 4 

MLA - m l  i n  a l i q u o t  #2 

MLA- m l  i n  a l i q u o t  # 3  6 4 

MLB - m l  of  BaC12 t o  t i t r a t e  #2 

MLB- m l  of  BaC12 t o  t i t r a t e  #3 & 4 

M L B B - m l  of BaC12 t o  t i t r a t e  blank 

Tm- average gas meter  temp., OF 

volume of  dry gas sampled 
'm - F meter conditions, f t .  3 

P,, - barometric p r e s s u r e ,  "Hg Abs. 

t ack  gas volume d r y  
Qs - s tandard  c o n d i t i o n s ,  SCFM 

CI - SO2 i n  impinger #2,  mgs 

CI - SO2 i n  impinger # 3  G 4,  mgs 

CT - t o t a l  SO i n  impingers , mgs 2 

PPm SO2 

- emission r a t e  of SO lbs/day 2 ' 
C ~ ~ Z  - emission rate of SO2, lbs /h r  

Cs - emission r a t e  o f  S, lbs/day 

0.7513 x CT x (T + 460) m ppm SO2 = 
'rn 'b 

-6 
C ~ ~ 2  = pprn SO2 x QS x 239.2 x 10 

- 

1 

11/12/84 

14 32 - 
1549 

0.0099 

4 30 

257 

10 

10 

0.80 

0.10 

0.05 

79 

38.187 

29.82 

18,626 

10.2 

0.4 

10.6 

3.8 

16.8 

0.7 

8.4 

2 

11/13/84 

0915- 
1108 

0.0099 

348 

299 

10 

10 

0.55 

0.10 

0.05 

59 

38.789 

29.96 

19,867 

5.5 

0.5 

6.0 

2.0 

9 .5  

0.4 

4 .8  

3 

11/ 13/84 

1250- 
1407 

0.0099 

33 7 

285 

10 

10 

1.05 

0.10 

0.05 

7 8 

39.787 

29.85 

18,251 

10.7 

0.5 

11.2 

3.8 

16.5 

0.7 

8.3 

4 

11/15/84 

0807- 
0924 

0.0099 

371 

32 1 

10 

10 

0.95 

0.10 

0.05 

73 

39.005 

29.81 

17,694 

10.6 

0.5 

11.1 

3.8 

16.2 

0.7 

8 . 1  



4 

SULFUR TRIOXIDE EMISSION DATA 

Job  Number 84-124 Location Nacogdoches, Texas 

J o b  Name F. R. Lewis Cons t ruc t ion  Co. Unit Tested Scrubber Stack 

* 29.92 "Hg, 68OF (760 mm Hg, 20°c) 
0.6021 x CI  x (Tm + 460) 

ppm SO3 = 
'm 

CSO3 = ppm SO3 x Qs x 299.1 x 10 -6 

4 

11/15/84 

0807- 
0924 , 

0.0099 

335 

10 

0.15 

0.05 

7 3 

39.005 
- 

29.81 

17,694 

1 .3  

0.4 

1.9 

0.8 

B-17 
MULLINS ENVIRONMENTAL TESTING CO.. INC. 

3 

11/13/84 

1250- 
1407 

0.0099 

34 6 

10 

0.20 

0.05 

78 

39.787 

29.85 

18,251 

2 . 1  

0 .6  

3 . 1  

1.2 

2 

11/13/84 

0915- 
1108 

0.0099 

305 

10 

0.15 

0.05 

5 9 

38.789 

29.96 

19,867 

1.2 

0 .3  

1 .9  

0.8 

Run Number 

Date 

Time 

N - normal i ty  o f  BaC12 - 

MLI - m l  i n  impinger 

MLA - m l  i n  a l i q u o t  

MLB- m 1  o f  BaC12 t o  t i t r a t e  

MLBB-ml o f  BaC12 t o  t i t r a t e  b lank  

Tm - average gas meter  temp., OF 

- volume o f  d r y  gas sampled 
'm @ meter  c o n d i t i o n s ,  f t . 3  

Pb - barometr ic  p r e s s u r e ,  "Hg Abs. 

- s t a c k  gas volume d r y  @ 
s t a n d a r d  c o n d i t i o n s ,  *SCFM 

CI - SOg i n  impinger , mgs 

PPm SO3 

Cso3 - emission r a t e  o f  SO3, lbs/day 

CS - emission rate o f  S ,  lbs /day  

1 

11/12/84 

1432- 
1549 

0.0099 

310 

10 

0.40 

0.05 

7 9 

38.187 

29.82 

18,626 

4 . 3  

1.2 

6.8 

2.7 



Equipment 

Pitot Tube #4 

Probe Tip #III-2 

Dry Gas Meter #1 

Stack Unit Orifice # 1  

Digital Temperature 
Indicator # 1  

Barometer #12 

APPENDIX C 

Calibration Data 

Calibration Factor Calibration Date 

0.816 9/10/84 

0.176 9/18/84 

1.041 9/ .6/84 

9/ 7/84 

ENVIRONMENTAL TESTING CO., 



Date: $&, 10, I+PY 
I 

Pitot NO. 4 13 ' 1  
Timc: 0 gqo 

Pb: 347< "Hg Ps: "H20 

CALI BRATOR 
Motor fps 

d 

* 

4 

I 

- 
ma 

:- 
ib 

Summary of Results: 

Normal high side calibration factor 6.blL 
variation -O.W'+ b,7UA 

Normal low side calibration factor 6-81;? 
variation - o,b/r fO&f 

Signature of Calibrator 



NOZZLE CALIBRATION 

Nozzle Se t  No. 3 
Date: s o b m h  [ t ,  cqgy Cal ib ra to r :  

I 

1 - 2 - 3 - 4 - 5 - 
Reading 1 0. 112 0.17~ O* 2.q0 n ?a4 03/03 

Reading 2 0.l la 0 r7b (3. 2 50 0302 -.LcL2L I 
Reading 3 0 11-3 0. I T . <  Q -70.3 

- 2 l U Q -  I 
Reading 4 o, 110 n. r ?b p 0-a 49 0 309 0.3b7 I 
Reading 5 h 112 0 .178  0250 0,304 ---I 
Reading 6 0. ( 1 1  0. (7 8 OJ2LJ4 0.305 a 3 b ~  I 
Reading 7 *, ( 1  a 17s 0,250 0.30s ""' I 
Reading 8 0. 7 1 1  61710 a 750 0 ?1\1 03bd I 
Reading 9 a I \,3 o. 177 0.23 I 0 305 asbg I 
Reading 10 A. If2 0. r l q  0- 25-0 ( ~ . 3 0 4  A 

Average O s / / 2  8.17 b 0.450 0.30q 0 . 3 4 4  

6 - 7 - 8 - 9 - 10 - 
Reading 1 0. '4.72 n.q I a 072q dq?l 
Reading 2 8 3 1 Q 460 Q ~ O I  n 7 a -  o - c i ~ l  I 
Reading 3 0,"laq 04sa - 0,7 2-3 0- 4 7.3 I 
Reading 4 0 q.30 0 4 8  1 ObOa 0,7aa 6 470 I 
Reading 5 0 ‘/a'? G ~ $ I  OI b03 0,724 - - I  
Reading 6 0 430 o . c ( $ ~  ob00 0722 0. a79 I 
Reading 7 0 4 29 o , q 8 2  O b O O  0.724 0.471 I 
Reading 8 0.q14 OoCfga. 01 bOU 0,722 - 1  
Reading 9 0 , 4 3 2  --ahLL- 0. Cool 0,72 < 
Reading 10 0,431 a980 Q b o a  07.32 0, q 73 I 
Average 0.430 0'481 0 bol 0 .73  0 9 3 1  I 

C-3 
C MULLINS ENVIRONMENTAL TESTING CO., INC. 



Average 



DRY GAS METER CALIBRATION 

Wet Tes t  Meter V- 
m s t d  

C a l i b r a t i o n  Factor  (CDG) = Dry Gas Meter Vm 

s t d  

,. - I Run No. : / 

WET TEST METER 

Pb : 29' g 2  ltHg 

Control Module Vacuum 5. 7 "Hg 

DRY GAS METER 

Meter Meter Temp. 
Time Reading Temp. 'm Reading In out 'm 

- 2 - 3 0  
Y Wet Tes t  Meter Vm = 17.65 x S.SOO 29-52 + - - s.(b/ ' dscf 

s t d  76 + 460 

5 a  tf 
- - dscf  

m 

&. 

ir 

- 

Dry Gas Meter Vm = 17.65 x 5447 
s t d  + 460 

L 

- 

1 

4 

- - g. q6 I 
'DG 5,21.( 

C-5 
MULLINS ENVIRONMENTAL TESTING CO., INC. 



Meter Number: 
I 

Date: 9 16 /Pf 

DRY GAS METER CALIBRATION 

Cal ibra tor :  & C 

Wet Tes t  Meter V_ 

C a l i b r a t i o n  Factor  (CDG) = l1's t d 
Dry Gas Meter Vm 

s t d  

Run No. : ( I  Pb: Z 9 , s r  "Hg 

Control Module Vacuum 5,  ( "Hg 

WET TEST METER DRY GAS METER I 
Meter Meter Temp. 

Time Reading Temp. 'm Reading I n  Out 'm 

Dry Gas Meter 

- 
1 

I 

v 
m 

s t d  

End 133L( stS02-cf  .?c O F - ~ , ~ ~ " H ~ O  504,~~cf 87 O F  I f  O F  / . a n ~ 2 ~  

s t a r t  /22( 0.o00 cf 76 O F  -3. (0 1 1 ~ 2 0  4 99.4oaf 4 7  O F  8\( O F  /,& " H ~ O  

9~ '& 6 
c f 87 g v  O F  IIH20 

dscf  

J 

I 

C-6 
MULLINS ENVIRONMENTAL TESTING CO.. INC. -A 



Wet Tes t  Meter Vm 

C a l i b r a t i o n  F a c t o r  (CDG) = 
Dry Gas Meter Vm 

s t d  

s t d  

- 

iil 

DRY GAS METER CALIBRATION 

Meter Number: / C a l i b r a t o r :  

Date: (!Y 
& C U  

Run NO. : /a  : 2 7 . 5 3  
Pb ' IHg 
Cont ro l  Module Vacuum 4.3 IHg 

3 

-- 

- 

WET TEST METER DRY GAS METER 

Meter  Meter Temp. 
Time Reading Temp. 'm Reading In  - o u t  'm 

End (223 /0.25 2 ~f T b  0 F - 4 . 0 a " ~ 2 ~  5 /49 , /7 sc f  yo O F  g q  OF /-so "H20 

~ t a r t  1203 b o o ~  cf  7 b  0~-L( .oo11H2~ 49 9.ooo c f  37 O F  8 3  O F  /.so " H ~ O  
/( 

Z 2- cf 76 OF - 4,0 01'H20 /Or ( 7 O  c f  F O F  /.SO "H20 
86 

Wet T e s t  Meter V 
m = 17.65 x / 0 , 2 5 L  ( 29'53 s t d  7 C  '%) + 460 XL;$ =/or/76clscf 

L so 
Dry Gas Meter  Vm = 17.65 x /O,r70 

s t d  
91 7 ~ f q  

$6 + 460 ( Az53  +=I - - d s c f  

- - / o t  f76 
'DG 

- - 
9,7'f4 

C-7 
MULLINS ENVIRONMENTAL TESTING CO., INC. 



DRY GAS METER CALIBRATION 

Meter Number: I 
Date: 3 ic lay 

C a l i b r a t o r :  

Wet Tes t  Meter V- 
111 

C a l i b r a t i o n  Factor  (CDG) = s t d  
Dry Gas Meter V- 

111 s t d  

Run No. : 4 

WET TEST METER 

pb: 29.53 ItHg 

Control Module Vacuum f , 2 6 

DRY GAS METER 

Meter Meter Temp. 
Time Reading Temp. 'm Reading I n  Out 'm 

I Wet Tes t  Meter V- = 17.65 x / n  ~ r o  
111 

s t d  

/'/66 - .. r ."rrf - 
' \ + 4 6 0 7  (Cf) 

dsc f  

Dry Gas Meter V = 17.65 x /~,/76 
m 

s t d  87 + 460 9,7L/L/ - - dsc f  

- - /o, /6 6 
'DG 

9,744 

C-8 
MULLINS ENVIRONMENTAL TESTING CO., INC. 



b 
*5- 

F / 
b 

p 
-.. - 

mk 
0 

111 
-. 

-" -. 

C 
csi 

f4 
0 

DRY GAS METER CALIBRATION 

Meter Number: Cal ibra tor  

Date : & @ &A& 
Wet Test Meter Vm 

Ca l ib ra t ion  Fac to r  (CDG) = 
Dry Gas Meter Vm 

s t d  

s t d  

Run No. : B pb : 2 7 3 3  "Hg 

Control Module Vacuum 6.0 "Hg 

WET TEST METER DRY GAS METER 

Meter Meter 
'm 

Temp. 
Time Reading Temp. - Reading - In  Out 'm 

End 
''j* ~ . o . z p  Cf 76 

O F -  L. 4 0 fIH20 
+'-7,/4( 

cf O F  1/L- O F  stO& 1 1 ~ ~ 0  

S t a r t  1/20 B ~ O O O  cf 76 O F  - 6<qo I1H20 457.00. c f  96 O F  82 O F  $00 1 1 ~ ~ 0  - 

I 

C 
I 

I 
I 

/DCdSU cf  76 O F  -6*qo ~ H ~ O  q /o( 1q/ c f  sf( O F  8 2  o F 3 . 0 0  I ~ H  0 
2 

Wet Test Meter V 
m = 17.65 x /0.35* 
s t d  

dscf 

3.03 
Dry Gas Meter V 

m = 17.65 x /o,/q( 
s t d  

+ -> 7.77 ,  
(:.9's:r + 460 - - dscf 

- 10 t /P 
'DG - e,77/  

C-9 
MULLINS ENVIRONMENTAL TESTING CO., INC. 



- 
.. 

Wet Tes t  Meter Vm 

DRY GAS METER CALIBRATION 

0 

llls t d C a l i b r a t i o n  F a c t o r  (CDG) = 
Dry Gas Meter V- 

Meter Number: / 
Date: q 15 

rn s t d  

Run No. : 7 
Pb: 7 9. 5 3  "Hg 
Cont ro l  Module Vacuum C / ,  2 "Hg 

WET TEST METER DRY GAS METER 

Meter Meter Temp. 
Time Reading Temp. 'm Reading I n  Out 'm 

S t a r t  //40 O,b& c f  7 6  OF?. L o "H20 46 7,703cf % O F  & OF 0dtH20 

- Zco /o, 0 9 3  / 
Wet T e s t  Meter  V = 17.65 x 

m d s c f  
s t d  76 + 460 

Dry Gas Meter  Vm = 17.65 x/O,2/7  2 9 , 5 3  
s t d  8 6  + 460 

- /8,4?3 
'DG - 

9,650 

C-10 
MULLINS ENVIRONMENTAL TESTING CO.. INC. 





DIGITAL TEMPERATURE INDICATOR NO. f 

CALIBRATION DATA 

rl 

.' 

w 

1 

I 

.I 

4 

.J 

* 
- 

- 

I 

.. 

Date: Q L A ~ F ~  S,/Li6f/ 

Media - Time - Mercury Thermometer (OF) DTI (OF) 

Ice Bath 16 3y 31 3 2  

Ambient Air l b  0s GD h 
Boiling Water /6 37 21 2 215' 

Oven 160 a /c/g 

Oven 170 1 4 0  C (40 l 

Oven 170 Y 3 7C 3 7L 
Oven 1 7 2 ~  24 S. 2 5  S- 

/ ,;c - $i / 
Meter Adjusted? Yes No 

LA. Om& 
Signature of Calibrator 

C-12 
MULLINS ENVIRONMENTAL TESTING CO., INC. 



BAROMETER CALIBRATION 

Barometer No. / 2 

Date: 

Time : / A 0 0  

Barometric Pressure @ Addison Fie ld  @ 719 f t .  = 

Absolute Pressure a t  Addison Field = 

+ 

Absolute Pressure @ METCO @ 643 f t .  = 

Barometer Reading = 

Variation = 

Barometer Adjusted? Yes d' No - 







Impingcr box No. Y 
/ o Y , 7  SJ 

Final  Weight 1 p-: 4 Water Weight Gain Jmpingcr 1 & 
Jmpinger 1 I n i t i a l  Wcight 6 5.7 

Increase  109 J1 Impinger 2 157, 4 4 

Fina l  Weight 8 74. L Impinger 3 - 2 \. 0 J 
Impinger 2 I n i t i a l  weight- 

Increase  15'%4 Impinger 4 Z .  ( 2 
v = - 

-+J 
- w  

Final  Weight .g SO2 = - Impinger 5 2 1 q J 
Impinger 3 I n i t i a l  Weight 

Inc rease  - - 2+3 -Z\.D vw - Impinger 6 

F ina l  Weight 4 74, 4 T o t a l  2 7a, 1 = Vw 
Impinger 4 I n i t i a l  Weight 472.8 

Inc rease  2 1 1  Pb 
= as,sr  J c o  = J 

Fina l  Weight 7 8 5 3  Vm = 38,187 / %02 =/go 
Impinger 5 I n i t i a l  Weight 76 3 , 9  V w =  272.1 J %CO = O . O  / 

Inc rease  
L\ 64 'm = 0 . 8 0 5 J  %N, =8{.1( J 

Fina l  Weight A v g A P =  / , g 6 5 J  AS = 8qo J 
Impinger 6 I n i t i a l  Weight 

Inc rease  Avg fi = /, 357 / Dn = 0. /7  6 / 

= f z  J 
~ i l t e r  # F i n a l  Weight 

I n i t i a l  Weight - 
Tm - '7 9 5 3 9  

Inc rease  YF Ts = /56 d (6 L/PR 

Moisture Content: %M = 25,- 
58' 

1 \ Md 

'm s t d  = I,..' Vm (: : 3 = 17.65 x 

vw 
q z  

sf t  3 
= 0.0472 x Vw = 0.0472 x 2 1 1  \ = /Z.B'+S 

gas 

vw 4 3 5 6  
J 

% Moisture = gas 
v x 100 = /aPa q l x  l o o  = 2 5.w % 

m s t d  + vw 
gas 

3 7,363+ 1'4 -8- 
, 

I 
J 

Y 9 '  - Vs = 5123.8 x o.g(b k T x  ,,/357 = 503% fpm ACFM: 2 9 3 w  
, 6 d X  36.48 / 

/ SCFM: 176 26 J 
1 %I = 1039 x dl6 x 37.363 

L 2 = 96.l. % %EA: /8Y,4 / 
0 . 7 ~ 1 k x  29.66 x SO?!$ X 72. X (  0./76) 



L 1 I I I I I I I I I I 
UI I "'d 'd v 



Time of  Test  Tt T& min. % C02 s.2 % CO 0 .  0 
Leak 

Stack Pressure PS -9 .  1 o 

i r  1 1  , t . t t L t  . . i  ' I I I 
I - MUMNS ENVI~IONMEN.~AL T ~ ~ ~ I N G  co., I&. 

4 

JobNo.  ~ W - I I ~  fjLa%& FIELD DATA 
6 4 

# 

Job Name F P LLU);5 
Ambient Temp. OF 

Read and record a t  t he  Assumed Moisture % 226 
Run No, a s t a r t  o f  each t e s t  point .  Probe Length 7 / 
~ o c a t i o n  k r d h p r  <CprlL - 

Purge t o :  <Z (, 0 2,' C Factor - t o  reference 
Date / 3  F J O J C V H ~  /WL( 

Purge time: I / /  - //z 6 I n i t i a l  Leak @ / 5 , O  "Hg = 0.00 z cfm 
operator& do dp 

Final  Leak @ (,,,5 "Hg = d m u f m  
Sample BoxNo. 6 Meter BoxNo. / 

A Ps 'm Ts Tm 

Area Stack As 8 y a  i n 2 \ )  

Remarks 

Effluent  
Temp. 

O F  

g 4  
t5q 
6 3 
.- 
6 
fU 7 -  
9 / 
k 3 - 
6 8 

Dry Gas Temp. 
F Oven 

Temp. 
OF 

26 8 
2 7 0  
7-74 

7 . 5 ~ a -  - 
7- to  / 
2 5 b  
25 4 

S Z - Z S ~  - 
' 7 5 9  

I n l e t  
9 

5 /  
5-2 

- 
s q  
dc 

f g  

5 9  
t%q 
6? 

7 6 ~ 6  - 
7s 
6 /  

Probe 
Temp. 

O F  

7. 7 0  
2 5 4  
249 

- 
24 9 
2 37 
7 z f f  
Z - 

26s 

Out l e t  
97 
47 
47 

6 5 3 . 2 - 4 8 :  - 
49 
G 9 
s 0 

59-4 

51 
L / E/  
G '3 
L 

1770 
26 S 

- 
2 5  p 
76 2- 

Stack 
Temp. 

O F  

/47 
/ 4 7  
147 
/L/ t - 
/t/ 9 
/ 9 
I S !  

- 
/ 5 L  

G f  
A q  

2 5 6  
236 
226 .- 

1 

pump vacuum 
In.  t[g 
G~~~~ 

3,0 
3 , C  
3, Z 
2- % - 
3.9 
4 ~ 2  
3-<1 
3 .7- - 
4, q 

/ 55  1 I 26.5 

[S 3 
(5u - 
/5g 

C /  I A6 

s7 
< 7  

4 I .  V 
L(,6 
Y.zc - 

P i t o t  
i n .  H20 

l I a o  
L_30 
/, 7 0  
/,OO 

C 

1, 60  
1170 
(. 50 

C 

1, go 

7 

Or i f i c e  AH 
i n .  H20 

5 8  

lu* aft 
, 

/03 0 

/ 0 3 6  

P i t o t  Tube Cal ibra t ion Factor C &I ,g/(p 
35 709 

Volume Collected Vm f t 3  Baro. Press.  Pb 2 9,qd "Hg 

W a t e r C ~ l l e c t e d V ~  7 m l  P r o b e T i p D i a .  DnO.[?b i n .  

Dry Gas 
Meter, CF 

4 91-7-04 
d g Z , ' h  
493a78 
485t/O 
4gb.230 
4 g 6 . 2 3 0  
4 8 7 . b ~  
499.2~ 
Y93.60 
/.gm 

c(9/1883 

M 50z .  l l  2 .OO 

Point 

A r( 
3 
7- 
/ 

E r n  
2'4 

/ 
.LNJ 
f L/ 

Desired 
0 , 5 5  
0. IPS- 
Oc5.7 
4.4% - 
0,7If 
0.533 
0 .70  
O,S5 
h 

0.90 

/, 00 

P i t o t  Tube No. Barometer No. /2 

Probe Tip No. m- 2 37,646 - 0. 

- Dry Gas Meter 
'm - Cal ib ra t ion  Factor 

/. SS 
f( $0 

Clock 
Time 

0415 
0 
0 9 2 3  
0 ~ ~ 4  
0 9 x 7  
992 2 
0438 
0 9 3 4  
O Y 3 ' 7  
o g q o  
0 7 '41 

Actual 
0, S< 
0. k T  
@,S'7 
0. LJS 
- 

0.76 
0 . 8 3  
R ,  70 
O,SS - 
0.90 

0 .@ 
@.SO 
0.g3 - 

q9314( 
4%. ( 0  

&q 
t 

Z 
0.97 
8.90 
0.83 
7 

1, dm 
/O .<00~L(6 3- 10 

09?'4 
0947 

/ 
D 

/. 0 4' 
1, o r  

V. rt 

09<3  
/I o& q-g 
Il 8 7  4. Y 



rll 
Impingcr Box No. 

Final  Weight ~ \ 5 1 b  Water Wcight Gain impingcr 1 6 5 . X  
% Impinger 1 I n i t i a l  Wcight (c5c.4 

Increase  b 5 - 1  2 lmpinger 2 7 4  / LI , 0 J 1 

-.) Fina l  Weight 7 5 7, 8 Impinger 3 s, 
Impinger 2 I n i t i a l  Weight &,(.:?>,A 

Increase  7f lo. v = 1mpinger4 0.3 J * 'w .-. Fina l  Weight g SO2 = - Impinger 5 I L . 7 - J  
Impinger 3 I n i t i a l  Weight b 

A -  /9 * 6 
- Increase  vw - Impinger 6 

sffl 

Fina l  Weight 4 80 4 
Impinger 4 I n i t i a l  weigh- 

Inc rease  S ,  3 

F i n a l  Weight 7 59.6 
Impinge* 5 I n i t i a l  weigh- %CO = b 6 0  J 

Increase  12,z J 
Final  Weight 

-w Impinger 6 I n i t i a l  Weight 
Increase  

%' Fil ter  # F i n a l  Weight 
I n i t i a l  Weight 

Tm = <9 sf: rt 9 
Inc rease  

=I TS = /SL Lsf b 0, l2' O R  

?9 
/ 

05 J z / 
,> Moisture Content: % M =  / ,  M d =  0.93+ W d =  79,4/~/&=- 

3 g ,789 39.604 J 
vm = l ~ . 6 ~ V m ~ + & ! ) = 1 7 . 6 5 ~ -  

q s t d  Tm + 460 

l ' r / *3 055 J 
sf t  3 

vw = 0.0472 x Vw = 0.0472 x -3 = gt 
gas 

11 0 5s- /6,9< J 
"w 

% Moisture - gas x 100 = / ! u F ' j  % 
- v 

m s t d  
+ vw 

gas 

5 
vS = 5123.8 x 0.8(6 l f r  / 3 / 4  = 7 i p n  

a9 $6 37. .(a 
ACFM: 27735 / 
SCFM: / 9 867 J 



/ylW 
ON3 

I 
Y 
C 
pd 
ON3 
/ 
T 
C 

3 
@fi,3 
I 

dual *dola1 - dual dwa~  O ~ H  'ur d 3  
. zaza~  aurl 3urod 

I 
d 0 oZH 'U? l o l rd  

I 
sog Xaa 

I *dual 583 Lxa ( 2uan1333 I uano 1 a q o ~ d  1 X J ~ ~ S  I dumd 
mnaeA 1 Hv a 3 r j r q  

/ 

I 
5 '  - 

1 

h 5 1  
- 
two 
3 0 '  
2 o . j  
-507 

__. 

r &'u 
QV '/ 

-so;/ 
5 u y  - 
SS-a 

--- - 

/ 

f s t  

I 

8 O / /  A 

5 'h 
/- 

r $ * u  
-So'/ 
A u y  
3 ~ 7  - 
56' 0 
OQ #/ 

50'1 
> u Z ~  - 

cs -0 

--. - 
b9 s o// 

2 0 f /  
bE0/ 
?so/ 
JFOI, 

- 5 Q J  
b h Q / .  
9&0/ 
+/*o/ 

, ph u/ 

lon33v paqsaa 

09 I /  

0) • 7. 
m-2 
u / -  
A. 

-- 

/ 32 
h b Z  
/ L  z - 
8 9 2  
CYL L 

/L L 
UL c 

4 

I L L  

d o 

uc 
tSS '51s 
88 '52.5 

arr0r / s  
672 ' 2 J 3  

9 L  

79' 
457 
--.- 

1 9  
OY 
09 
53 - 
a5 

WT3nO 

SV 
S L  
hL 
7 L  - 
Sd 

UL, 

g 9  - 
L 7 

C 

I 

E 7 
E 9 
OL, - 
L 9  
'39 
2. 07 
8 "/ - 
27 

Z hO/ 
b L 9.1 7 8 ' 5  5.5 ~ E S ~ O I  

U& '1 
o a - p  
o f - i  
C J L ' L  - 

- 

*'$ 
a*( 
s'h - 
B 'h 
~5 '5 
0.5 
O '5 
4 

* 'b 
la luI  o 

.- 

- 
- 

sy~emau 

5S'QJ.S 
a@ &a> I 

~~ ~323' A 05 
WP'JQS 
y Sb '505 

o A 0 asno9 

PS/ 
155) 

- 
F $ /  
L S /  
t5/ 
s 51 
-. 

551 





Irnpingcr BOX No. b 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

F i l t e r  # - 

Final  Weight 7 $7 
I n i t i a l  Weight [a - . 
Increase  7 

Fina l  Weight l:$ 
I n i t i a l  Weight 
Increase  9 4 3  

Fina l  Weight 7 24, \ 
I n i t i a l  Weight jD qb, 
Increase  27.7 

Fina l  Weight 
I n i t i a l  Weight 
Increase  
-* 

1' 4 
F i n a l  Weight 78.51 7 
I n i t i a l  Weight 7 70 '5  
Increase  1 5.2 

Fina l  Weight 
I n i t i a l  Weight 
Inc rease  

- F i n a  1 Weight 
I n i t i a l  Weight 

Inc rease  

Watcr Wcight Gain Impingcr 1 5 ,  7 ' 
Impinger 2 94.3 J 

Irnpinger 3 2 7. 7 
Impinger 4 / b y  J 

- 
vw - Impinger 5 IS. z /  

g SO2 = - 
- 

vw - Impinger 6 

T o t a l  Z S V . ~ ~  V 
W 

J 

Avg AP = / 7 gr/ As 

nvgfi= / , 3 ~ ~ 4 , / 4  = 0,176 J .  

c = 0,&6 J Tt = 7L 
P 

Ps 
= - ~ . Q ~ / " H ~ O  H Z P : ~ ~  J t t H g  

= 7 5  F 53s ;/OR 
Tm 

= !ss L% &r 7 O R  

Ts 

*'- 

P Moisture Content: %M = 25.5-g 4 = 0 .7Yqmd = x.3~4~ = 

= 1:.65 vmt + 9 = 17.65 x 39, 7.7 = 3?OLfx 
vm 

s t d  Tm + 460 s' 
0 , S . f ~  cfm 

,-. vw 
% Moisture = gas x 100 = 

m 
s t d  

+ vw 
gas 

34.0~(i(+ 13.414 



L I It 
Run No. 3 

a K , L I L  

PARTICULATE FIELD DATA 

Location 5~ r A s-LLdh& 
Date 13 NOO& /48f 

I 

A ps pm s Tm 

Point 

I 
EijD 

3 
2 

EPJ 
F 4 

3 
7 

I 

Clock 
Time 

12 3% 
134 1 
134 t 
lPc(5 
l 3 4 g  
1+5/ 
1254 

54  
/ $ s  S 
lg'o l 

--- 

Dry Gas 
Meter, CF 

5'44,33 
5 45, 6T/7 
545.917 
$c/7,6-~ 
49,3S 

5s /, 05 
5 G t  --a 
S G Z J ~ D  
55 4* 37 
ssc*or  
5 4 2  7 8  
5 '49 .90 

P i t o t  
i n .  H20 

bo 
# 

‘2, 30 
7.10 
?.DO 
/. 70 - 
2-70 
2 7 *  
2-20 
/, 90 - 

Or i f i c e  AH Pump 
Vacuum 
In, Hg 
Gauge 
4, - 
5 , ~  
5 t o 
4'0 
4, 7 - 
4,- 
5,; 
s, n 
X o  

i n .  

Desired 
0.35- - 
/( 05 
/ /  00 
/, 00 
D. 86 .- 
/, 05 
/, o c  
/, o c  
0.99s - - 

-------------- 

H20 
Actual 
o ~ W  - 

/.Q)-' 

/ #  0 0  
t. a9 
0.86 - 
hoS- 
/OF 

D.L3F - 

Stack 

T p .  

1.56 - 
/5 6 
l s b  
1 5 7  
1.57 - 
/S B 

I S *  
/s s 
157 - 

- 

-- 

Probe 
Temp. 

O F  

267 - 
25 3 
20( 
Z C ~ S  
762- - 
2 7 1  
z?.! 
7 7 7  

749 - 

Oven 
Temp. 

O F  

27 / - 
274 
7 70  
Z t n  
Z7l - 
7 '10 
27 4 
7 7 /  
ZZL - 

1 

-- 

1 

Remarks 

Effluent  
Temp. 

O F  

7 Y  - 
79 
7 3  
7T 
7 5  - 
85  
go 
7 9  
70 

/YO 7 - 

Dry Gas Temp. 
O F  

I n l e t  

86 - 
$5 
% 
%7 

- 
86 
f?? 
%tf 
SS - 

Out l e t  
7 C  

/ 

76 
77 
7 7  
7 7  - 
78 
7 8  
7 8  
?? 
- 



Job 

Job Name Ef.  Ipal~ 

Run No. q 
Location rU.6he)PC S#nr& 
Date 1s A l ~ ~ e h b p r  I? 8 4 
~ p e r a t o r A t & a M d e f  , P& b 

Sample Box No. 4 Meter Box 

B t h  ~r t k  t i t l  

ktf(~t&. FIELD DATA 

Read and record a t  t h e  
s t a r t  of  each t e s t  point .  

Purge t o :  

Purge time: 

No. ( 

Ambient Temp. O F  7 2  
Assumed Moisture % 2s 
Probe Length 3 1 

C Factor - t o  reference 

I n i t i a l  Leak @ /so "Hg = cfm 

Final  Leak @ 20 ItHg = 8 . 0 0 ~ c f m  

Remarks 

- 

Dry Gas Temp. 
O F  

P i t o t  Tube Cal ibra t ion Factor C 0,$/6 P 

Volume Collected Vm 39,065- f t 3  Baro. Press.  Pb Z9.81 "Hg 

m l  Probe Tip Dia. Dn 0, (7(r i n .  Water Collected Vw 256,7 

Time of  Test  TI 7 1  min. % C 0 2  % C O  a0 

Stack Pressure Ps - 0 ItH20 % O2 /5.3 % N2 

2 Area Stack Ac A'-/ 0 i n  

Oven 
Temp. 

O F  

1 7/ 
273 
2 7 2  
771 - 
270 
2 7 7  
2 4 3  
Zbl? - 
7 G (  
259 

I n l e t  
6% 
b9 

&/,-J&.L-- 
7 R  - 

17/ 
7 2  
73 
74 - 
75 
76 
7 7  
7 7  
"- 

77 
7 7  
79 

P i t o t  Tube No. f /  Barometer NO: * /L 

Probe Tip No. /fi - 
- Dry Gas Meter 

'm - / , oq /  x 37469 Calibra t ion Factor 

it3- (Tt 
Leak 

min X Rate - 
- M~ - M~ = 

Effluent  
Temp. 

OF 

/ D o  
82 

7t - 
7 
7 2  
72. 
72 - 
7 6  
74 

- 
Stack 
Temp. 

O F  

/43 
/q3 
/YL/ 
/.rg - 
/q/ 
/44 
/4/q 
/ L  - 

Point 

4 

2 
4 

END 

Outle t  
4 7  
d 7  
, 

b 8 
'4 

68 
68 
6 8  

7 
'I- 

69  
64 
70 
70 - 
70 
7/ 
3/ 

73 
7 3  - 
76 
73 
73 

Probe 
Temp. 

O F  

250 
z S o  
ZLt? 
246 - 
249 
737 
23 3  
290 - 

Dry Gas 
Meter, CF 

/oS5.47~ 

f? * S  
6 1 

57.74 
h5g,9 T 
hL0, 09 o 

Clock 
Time 

0907 
Og/O 
0%13 
o (6 
0819 

- 

P i t o t  
i n .  H20 

6,71 
0 . S 7  
0.9D 
b .So - 

2 
/ 

o 
L/ 
3 

(bbo,&O 

Wq 
l q 4  - 
(4.S 
/YS 
/s/S 

5 
/,70 
/, t//3 - 
/, 74 

/t 9fi 

1 1.50 
Abn 
/. 5'0 
/t / D  
C 

/,GO 
t .  fro 

2 
I 

&M 
P Y  

q - 249 
O m  
QS4;L 
n S4C 
0 R4L 
0 9 4 9  
0 - 7 ~  

a 2  

- 
L6y  
256 
4 

Pwop 
Vacuum 
In. ~g 
Gauge 

2.0 
2 . z  
I. z - 

... 
Or i f i c e  AH 

i n .  H20 

&fc36 
A 7 ! . f i n  
7a.453 
72,453 

b73,9S 
/n7Yt4/ 

0826 
DSL? 
4932 
Of33 
oS36 

26e 
26 2 - 
za 
2qi 
2.39 

I S  
3.Z - 
3.6 
3,3,8 
3 -8 

3 . t  
3, S 
3. z 
2. B - 
3- 3 
3.5 

Desired 
/r. 3~ 
6. 47 
p.50 
a4 S - 

0A3 7 
0.7T - 
0.87 
0, 9-r 

0.78 1 
6 - 8 3  
0 , 7 8  
0.60 - 
0,83 
n.90 

e d 3 . K  
b ~ c f . 7 3  
666,Ig 2 
ht66,/8~ 
6 h 7 , S o  

Actual 
8. 3t 
o , L / ~  
& . S o  
@. q S  - 

0. 87 
7 - 
d.87 
O,%' 
0, 9 T  

0.78 
n. 83 
0. 75 
0. h - 
&.g? 
0.90 



. . lmpi n gcr  BOX NO. 4 / 

Final  Wcight 754,X Watcr Wcipht Gain Impinger 1 //Z 2 
Impinger 1 I n i t i a l  Weight 631,O 

Increase  // 7, L Impinger 2 94.7 /' 

Fina l  Weight 7 '? (0.0 
Impinger 2 I n i t i a l  weigh- 

Inc rease  4% 

Fina l  Weight L85, 
Impinger 3 I n i t i a l  Weight &I, ;t 

Inc rease  2 3 %  9 
Fina l  Weight 41 4, $ 

Impinger 4 I n i t i a l  Weight 473, 
Inc rease  .Ot 0 

F i n a l  Weight 7 8 1.4 
Impinger 5 I n i t i a l  Weight 166 '3  

Increase  ( S- ( 

Fina l  Weight 
Impinger 6 I n i t i a l  Weight 

Inc rease  

F i l t e r  # F i n a l  Weight 
I n i t i a l  Weight 

Inc rease  

Impinger 3 Z3,y / 
Imp i n  ge r  4 a8 / 

- 
vw - Impinger 5 

g SO2 = - 
- 

vw - Impinger 6 
/ 

T o t a l  254.7 d~ 
W 

m 
.Moisture Content: J J J %M = 33.90 M~ = 0.7610 md = 29.248 = Z G , S L  

"a = 1;.65 vmt 
+ 3 = 17.65 x ~~,~~~ 'rn s t d  Tm + 460 

0,536 scfm 

vw 
J 3 

gas 
= 0.0472 x Vw = 0.0472 x Z.56, 7 = / Z c / / b  s f t  

. .. 
vw 

% Moisture = gas , x l O O =  'z"/i? x 100 = 23.94 v m 
a s t d  

+ vw 
gas 

/2,//4+ 3 g s g 3  
+ 

J ACFM: 79&/& 

SCFM: / 7 6 9.q d 

%EA: 2 V r / , 7 /  



I r k  i % f  t L E L 
Run No. 4 

I J I  t I  i a I  & 

PARTICULATE FIELD DATA 

~ o c a t i o n  $rubLpr -. CM 

Point 

I 
0 

Y 
3 
2 
! 

&PP 
F 4 

3 
7 
I 

Ewe 
kk* 

A p s  pm s Tm 

Clock 
Time 

0 g S 5  
OSSS 
o m  
0 9 0 z  
09or' 
0 9 0 $ ,  

Dry Gas 
Meter, CF 

63 Z 70 
6784 g 5 4  
bt~~uC?r /  
6g016s* ' 
6d2-qo 
XS<, /O 

P i t o t  
i n .  H20 

L,&D 
e- 

Z . / O  
7 , Z o  

/. 
09// 1 b85,937 4 

Or i f i c e  AH Pump 
Vacuum 
In. Hg 
Gauge 

3. S 
7 

c f r o  

a. r 
Ut %- 

i n .  

Desired 
0 , 8 5  - 
/ I  OP 

I< / . o r  
b, 8 3  - 
i;; 
It It7 
/ ,  00 - 

- 
W, r3 
M, r 

H20 
Actual 
0, $3 
7 

AOQ 
d t r  
Lo< 
0.g? - 
// 00 

/ ,  /cc 
1, /a 
A 00 - 

7-20 
2. lo 
t. 80 - 

6(9 /g  
R 9 2 l  
m 9 2 q  

6891CIT 
69/,% 
h92-?4T 

-- 

Effluent  
Temp. 

F 

71  
- 

7 5  
7 7  
70 
70 

Oven 
Temp. 
O F  

237 
C 

2 ~ 7  
24 i 
233 
2% 

Stack 
Temp. 

* F 

gc/u - 
141 
I V '  
L34 
139 - 

75' 
'76 

- 
z y >  
2 q 3  

Probe 
Temp. 
" F 

234 
C 

2 3 2  
2 35 
235- 
2& - 

/3 3 
134 

30 
70 - 

2-CCS- 
2&7 

-. 

- 

- 
7 7 7  
27/ 

Remarks 

0 5 4  

2 6 ~ -  
Z L ~  
- 

- 
S/ 

Dry Gas Temp. 
" F 

/35- 

- - 
7 3  

I n l e t  

- 
7 9  
8/ 
f32 
$2 

C/. r - 

I 

7% 

Outle t  
72 
Y 

72- 
72 
C r 7 ~  
7 3  

8 3  
83  - /SF - 

.- - 

I 

7 q  
74 

- 

I 





Mulljns Environmental Testing Co., Inc. 

Particulate Analysis Summary 

Job Number Date Analysis Completed //-,77-/J 
Job Name , & 4 4  '> . Unit Tested 

Locat ion 

Run No. 

Particulate on Filter (mg) 

Particulate in Front Wash (mg)* 

Particulate in Impinger #1 (mg)** 

- 

B 
* Less Acetone Residue 

- ** Less Ammonium Sulfate 



Mulli~ls Environmental Tcsting Co., Inc. 

Pnrticulatc Analysis EPA Mcthod 5 

Stack Fi 1 tcrs 

~ o b  Number fr'- /ad 
Job ~ame& 

Locat ion 

I 

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

Total Particulate (mg) -1 

1 

Desiccator Time In 

Desiccator Time Out 

Run No. / Filter No. // 
I .  

Filter E Particulate 

?( 

/aoo / t / /b,J/  17. ,t/$& 

/ jag ,, /&/64 7 " /r/'/! 

Filter & Particulate 
+ Tare Weight (g) 

Tare Weight (g) 

Filter & Particulate (g) - 

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

Total Particulate (mg) 

d .  d7s0 3 
~Z/J - 9 

$ 6 

Filter & Particulate Average (g) 65-2 
initial Filter Weight (g) 2 /jn$ / 

Total Particulate (mg) 1-1 

Run No. ,? Filter No. cs.? 

V 

q y?5-7 
Z/b ./ 

/=? A, g9 /, 

Filter & Particulate 
+ Tare Weight (g) 

Tare Weight (g) 

Filter & Particulate (g) 

r/ 

0 . L r . n  2 O,L5u+ 

d , d b 6 2  
0 / (7/68 / 



Mullins Environmental Tcsting Co., Inc. 

Particulate Analysis EPA Mcthod 5 

Stack Filters 

Job Number 

Job Name 

Location ,>~~~~- . ,*>~d. . . /  / ,' LZLJ"  

Unit Tested 
/- , 

Desiccator Time In 

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

Total Particulate (mg) 

0 0  / gq ,,/,9/q' 

2 

Run No. Filter No. 4-90 
I 

Desiccator Time Out /q3* l,/libd ,' I ;2: ,,/3y2d' 
, , 0 

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

Total Particulate (mg) 7 1  

Filter & (articulate 
+ Tare Weight (g) 

Tare Weight (g) 

Filter & Particulate (g) 

- 
Run No. Filter No. 

- 
Run No. Filter No. 

Filter & Particulate 
+ Tare Weight (g) 

Tare Weight (g) 

Filter & Particulate (g) 

/. 8//,/ 
/ /+ Br,.? /J 

4,5'73'3 
/. 8/4& 
0, 

Filter & Particulate 
+ Tare Weight (g) 
Tare Weight (g) 

Filter G Particulate (g) 

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

Total Particulate (mg) 

/ 

- 



Ciull i n s  E~lvirontncntal Tcs t ing  Co., Inc. 

P a r t i c u l a t e  Analysis  EPA Mcthod 5 

Front Wash 

Job Number 

Job Name 

P a r t i c u l a t e  Average (mg) 96.8 
Less Acetone Blank (mg) 3. L 
Tota l  P a r t i c u l a t e  (mg) -1 J 

- 
rr4 ,,I,& 

- .  

P a r t i c u l a t e  Average (mg) ,T< L 
Less Acetone Blank (mg) 

To ta l  P a r t i c u l a t e  (mg) 1 7 1  

Desiccator  Time In 

-3 

1 

Run No. \-? Volume (ml) f ~ g  

Acetone Blank / Volume ( m l )  &'e 1 

so ,,/ro/gd 
/iP- ,,]2lkd Desiccator  Time Out 

lo14  ,,/t7kJ 
rf l r r ~ b i d  /oo4 ,,h7/& '?qc , ' +  523 ' .  * 

In4d I 

Run No. 2 Volume (ml) 

F ina l  Weight (g) 

I n i t i a l  Weight (g) 

, ; , ; L o  , r / i ? / ~ G l  I 

I 

9.4 

/2X32%/ 
/ z X ~  7 f l  

- 
- 

J 

/,P 

P a r t i c u l a t e  Weight (g) 

/Jcf,2z? 
/I< .w 

&76?4 

/ /  9, / f /  J 
, / 

/z<.3275 
/25 2 72 s 

/ ! 3 2 7 /  
/25' 2 723' 

Average (mg) 
* mg/l 

- * Note: If g r e a t e r  t h a n  7.9 mg/l, 
- 

F i n a l  Weight (g) 

I n i t i a l  Weight (g) 
Dif ference  (g) 

P a r t i c u l a t e  Average (mg) 6 7. / 
Less Acetone Blank (mg) 

7 
3. t% 

Tota l  P a r t i c u l a t e  (mg) -1 /' 

Fina l  Weight (g) 

I n i t i a l  Weight (g) 

P a r t i c u l a t e  Weight (g) 

/2h, A ,%?by 
/AX 2 7M 

9. 7 
J g$L;fT 

/ /  9,/~d , I  
8, n/,7 6 

l l d - ~ ~ ~ .  n.a~3b d.n54? I / ? . ~ ~ 4 2  

/ ' /z 225 1 
/77%?.,/8 

/ I  :! / / ~ a g  
, 

n55o 

/ 7 2 1 2 6 ~  /17.2257 
U?.ZX/~'  /7~7,j(alg 

fl0.99 

177 PZL? 
1 7 7 . 2 ~ 1 8  

!7%Zfi~?~ 
/ ~ z 2 / g  J 

/3,no,c I P,4647 



Fh11  lins E n v i ~ * o n m c n t a l  Testing Co., Inc. 

Pnrticulntc Analysis EPA Plcthod 5 

Fron t  Wash 

Particulate Average (mg) 
Less Acetone Blank (mg) / 

Run No. Volume (ml) && t 

Total Particulate (mg) 1-1 ' 

Final Weight (g) 

Initial Weight (g) 

, Particulate Weight (g) 

Volume (ml) 

Final Weight (g) 
Initial Weight (g) 
Particulate Weight ( g )  

* 

//8# 83 7b 
/ 

* 
2 
'3 

Particulate Average (mg) 
Less Acetone Blank (mg) 

Run No. Volume (ml) 

Final Weight (g) 
Initial Weight (g) 

Particulate Weight (g) 

Total Particulate (mn) 

~ 3 2 ~ "  
/ / R ' ~ F - ? ~  

/3,0#%9 - 

d Particulate Average (mg) 

Less Acetone Blank (mg) 
aa Total Particulate (mg) 

Particulate Average (mg) . 

Less Acetone Blank fmnl 

O . f l 4 ' B ~  

. P I  

Total Particulate (mg) 1-1 

118: B,?fll 
/ / f , 7 ~ 4  

4 , fl.iP7 

Analyst 

0, 6 4 d' u 

/ I r, :;77:z 
/ / 7 . 7 2 9 4 '  

// r ~384 , 

/,,G, ~f%,* 



Mullins Environmental Testing Co., lnc. 

Particulatc Analysis EPA Method 5 

Back Half Analysis 
J 

~ o b  Number gd- la4 Location 
5 ' 1 7 9  

J Job Name rY. y ,  Unit Test 
' --/ 

Particulate Average (mg) c?d 2 
Less Ammonium Sulfate (mg) 

Total Particulate (mg) I ' / 1 / 

r~esiccator Time In 8'' /I/~O!BJ 

Run No. / Volume (ml) ,710 

Desiccator Time Out 
I ,',I 201d 
2'' r f / z , / d  

Particulate Average (mg) 7 
Less Ammonium Sulfate (mg) d, 0 

Total Particulate (mg) 1-1 

/qJo /l/*!f~ 

i7 11 / 2f I@ 

Final Weight (g) 

Initial Weight (g) 

Particulate Weight (g) 
-- 

Run No. a Volume (ml) J0.C 

/2 7 2RkL 

0.oao.f 

& Z ZBb/ 
/2? ahb2 
o,a /4 7 

Particulate Average (mg) 
Less Ammonium Sulfate (mg) 

Total Particulate (mg) I 

J 

1 

Final Weight (g) 
Initial Weight (g) 
Particulate Weight (g) 

Run No. (-7 
Final Weight (g) 

Initial Weight (g) 

Particulate Weight (g) 

Analyst 

0,0091 d , ~ d f / ,  

/ ~ ~ . ? d f /  
3 

volume (ml) <</6 

,/~5~?849 
' 6  

/2x5!! 92. 
! 

/&OS%Y 
/%fd/5g 
4, oln9 



Mullins Environmental Testing C o . ,  Inc. 

Particulate Analysis EPA Mcthod 5 

Back Half Analysis 

Job Number 

Job Name 

d 

Location /Lh2 
Unit ~ested' .,A /x tbd 

Run No. Volume (ml) 

Final Weight (g) 
Initial Weight (g) 
Particulate Weight (g) 

/ , I /M /~Y '  lJP ir/qk# 143' I I ~ / / . Y ~  qre l/hpb/ Desiccator Time In 

Run No. Volume (ml) Jj'c 

Particulate Average (mg) 
Less Ammonium Sulfate (mg) 

Total Particulate (mg) 1- 

Desiccator Time Out /q f \1 /29 )6Q {a / f 3  1 qol ,,/!zh/& /do' /&/~d 
T" \,l.z~\84 

/at! 7M4 
/ ~ 4 .  7/52? 

Particulate Average (mg) 
Less Ammonium Sulfate (mg) 

Final Weight (g) 

Initial Weight (g) . 

Run No. 

Final Weight (g) 

Initial Weight (g) 

Particulate Weight (g) 

-." Total Particulate (mg) 7 1  

/A~?~ATD 
/24', 7/--rn 

/a47&43 
/a 7/52 

Volume (ml) 

Particulate Weight (g) 

Particulate Average (mg) ~ ? d ~ f l  / 
Less Ammonium Sulfate (mg) 

5;LUv' 

Total Particulate (mg) 1-1 

O.OdL;If & d ~ . ? /  

0 ~ 7 2 , J 3  
/ A  7\34 

&4ZJ/1e/ 
/24. 7k.2 

0 . ! ? / 0 /  1 0 , f l l  /,3 (?,6'0 



klul I ins Envirorlrncntal Tcsting Co.,  Inc. 

Particulate Analysis EPA Mcthod 5 

Back Iialf  Analysis 

I 
I 

Job Number I-. - A: ./,+' 

1 . 1 1  

Job Name y ; . .  ) - 
P eb',,,l * 

Location, /' 

r - ~- I .  ' - , J 

Unit Tested. ,: -, -4 - /) 
I t r 1 

Desiccator Time In 
" 4 '  

1 f '  I /zc lbDi u67k4 
Desiccator Time Out I I ,:? 7/i.6 ' 4 pq ,Xe/du1 

- 
- YD 

. .. 

Particulate Average (mg) /O. 
Less Ammonium Sulfate (mg) 2, l 

Total Particulate (mg) -1 

Run No. Volume (ml) 

Final Weight (g) 
Initial Weight (g) 
Particulate Weight (g) 

Particulate Average (mg) 
Less Ammonium Sulfate (mg) 

Total Particulate (mg) 1- 

Particulate Average (mg) 
Less Ammonium Sulfate (mg) 

Run No. 

F'inal Weight (g) 

Initial Weight (g) 

Particulate Weight (g) 

Total Particulate (mg) 1 

Volume (ml) 



- 
Job Nwnbcr yd /a{ ~ o c a t  ion gWn& ,, &, 

u 
Job Name &N & e. e - 

a 

A 

-- 

4 

ul 

P* 

a 

CI - SO2 i n  impinger #2, mgs 

- * 
rP1 

( CI - SO2 i n  impinger ~3 j ymgs I 0.4 I 4 . 5  

Run Number 

Date 

Time 

N -  normality of BaC12 - 
MLI - m l  i n  impinger #2 

MLI - m l  i n  impinger # 3  f f /  

MLA - m l  i n  a l i quo t  #2 

MLA- m l  i n  a l iquo t  ~ 3 ~ 9  

MLB - m l  of  BaC12 t o  t i t r a t e  #2 

MLB - m l  of  BaC12 t o  t i t r a t e  # 3 1 4  

MLBB- m l  of BaC12 t o  t i t r a t e  blank 

Tm - average gas meter temp. , O F  

volume of  dry  gas sampled 
'm' @ meter conditions, f t . 3  

Pb - barometric p ressure ,  "Hg Abs. 

t ack  gas volume dry 
Qs - Standard condi t ions ,  !SCFM 

I L ~ 0 2 - e m i s s i o n  r a t e  of  SO2,1bs/day( /I,$ 1 9,s 

/ 

1 ///./id 
/+3 2 - 

/re9 

4 oarlcj 
4.0 

afl 
/o 

/D 

0, /o 
0. 05 

9 
?st /8 7 

- 

- 

27 8 ' ~  
/&?&a 

I CS - emission r a t e  o f  S, lbs/day I , I 4, 8 

2 

/ /h3/g4 
0915 - 
//ob 

d- oo 79 
348' 
a 97 
//3 
/o 

0,535 
/, /d  

& / <  

5 9  
38.7fl 
29/96  
/'?B7 

C T - t o t a l  SO i n i m p i n g e r s ,  mgs 2 

PPm SO2 
" 

-.. 

d 

* 29.92 "Hg, 6 8 O ~  (760 mm Hg, 20°C) 
0.7513 x CT x (Tm + 460) 

PPm SO2 = 
'm 'b 

= ppm SO2 x Qs x 239.2 x 10 - 6 

3' 

// h3/& 

J~ oow 
337 
~ ) g 5  
Id 

/-a 
5 
o./fi -- 
. 

725 

3z737 

la.  6 
346 

C ~ ~ 2  - emission r a t e  o f  SO2, lbs /h r  

J 
/I//</$+ 
b807 - 
f l Y z 4  

a, OM? 

.17/ 
3a/ 
/O 

/ p  

4 9 5  
8, 10 

d , d c  

7 3 

39.001 

6.0 
2,o 

0-7 1 0 ~ 4  



SULFUR TRIOXIDE EMISSION DATA I 
Job Number 84- /ad 
Job Name ,=.A?-& d .  L A Y / > ?  

1 

Run Number 

Date 

Time 

N -  normali ty o f  BaC12 - 

MLI - m l  i n  impinger 

MLA - m l  i n  a l i q u o t  

MLB- m l  of BaC12 t o  t i t r a t e  

M L B B - m l  of BaC12 t o  t i t r a t e  blank 

Tm - average gas meter temp. , OF 

volume of d r y  gas sampled 
Vm - @ meter c o n d i t i o n s ,  f t . 3  

1 
/ l l /z /g4 3 

Pb - barometr ic  p r e s s u r e ,  "Hg Abs. 

f .ouq? 

310 
to 
0,40 
6, 
79 

3.837 

s t a c k  gas volume d ry  @ 
Qs - s t andard  c o n d i t i o n s ,  *SCFM 

* 29.92 "Hg, 68°F (760 mm Hg, 2 0 " ~ )  
0,6021 x CI x (Tm + 460) 

ppm SOg = 
'm 'b 

,?, /7 

////3/g+ 
lW - 
/#o 7 

Z?,$Z 

L . 2  

I / / ,  , r/s+ 
0807- 
0924 

/,(.flBq 

c 

/O 

fi.lL< 

/?r L u  fi  '.. 

57 

38,787 

I 

l % , c  ~6 
cI - So3 i n  impinger,  mgs I 4 3  

~ 9 . 9 6  

o0 3 

1 .9  
0- 5 

PPm SO3 

Cso3 - emission r a t e  o f  SO3, lbs/day 

CS - emission r a t e  o f  S ,  lbs/day 

k 

,c, ,:,7G 7 

~ J L  
10 

439 

- i?:f 

7 2 3  

39-737 

/4/867 

1. 
6 ,  g 

*- 7 

sog = ppm SOg x Qs x 299.1 x 10 

Cso3 
Cs = 2.5 

/'. l-fiv 
335 
/o 

/,:, /5 

3 ,  f i  --: 

7 3  

37.005 
7 

27 .8s  

==?# / 
8.4 
3, / 
/ #  

E - 1 1  
MULLINS ENVIRONMENTAL TESTING CO.. INC. J 

Z ~ , S /  

4 

1 0  3 
Z 

/ (9 
0l5 

17/69f 











TEXAS HIGHWAY DEPARTMENT 
w n c  C O N ~ ~ R E  DCTRA~ON TEST 

WORK SHEET 

County- 5 1-l c / 1) L, Hiphrav 5 ? - .  - ~mi.ct c5/0 i7.5. ; - - t  - . ,- . 2 - J r ~  

Date ' / -/A. / .-u .'s T P ~  
- ControL d 

Time / I 

C .  
- Station___, ~. , , ,w~i) .  F -  t+:r, 

spec. Item 9 Y r t v ~ * - - - e , L f Y  7 Desipn No. 3 / - 51 R 
- Total Sample .................................................. - ,? 2 " I 3 9mm (A, 

.................................................. Final piker.. = 7 , /  9m. (a) 
................................................ - Original Filter - Z. G rm. (b) 
.................................... fines in Fihu -A= 9m. 18) 

Pan + bm. Agqr ......................................... = /507,?' *a (c) - Pan .............. ................................................... ' / 0 8 7 # 2  
,-= $20~t-33~7:76'?'7 F (dl ....................................... Er*. Aqgr rm. (c) 

Dish + Ash p r  100 ml ............................... = - - om. (4 
Dish .............. t .............................................. = om. I f l  

Ash per 100 ml -d= - ................................... om 

Per c a n t  

Residual Bitumen ............................................ =J= 51 r 
lOO.O% 

Total ................................................................... = 
r> p o ; s f u  be - 

SIEVE ANALYSIS 

Sieva S i  I Gramr - I Per c.nt 
I I I 



TEXAS HIGHWAY DEPARTMENT 
ASPHALTIC CONCIEIE DCTRAcnON T€sT 

WORK SHEET 

- ~ o u n b -  5 / t  / A  (1 ~ i + a y  U S  59- - ?mirt cSR 175-2-55 c f ~ - ~ ~ ~ ~  / 7 ~ - ; ,  -55 F / E  
Data ' / / - / ~ - :? ' i /  fime 9. '19 @- StatIon hmw )I ZJ. E. -'!-, i 
Spoc. Item 390 TV~O.L~ 't f i  s DosignNo. 3/-5*& 

-3 - Total Sample .................................................. - 9m.(A) 

- ................................................ Filter.. ..- 71 / om. (a) 

................................................ - Original RH.~ - 5.9 gm.(b~ 

.................................... In h'lter L =  ~ m . 1 8 )  

Pan + hh. Agpr ......................................... = / ?2146 
9m. (c) 

.................................................................. - Pan - /06'7.2- 
- 75-8.F ldl ........................................ t*. Aggr A =  033 )c. 3 -35.9 - 

em- I C )  
C-- ............................... D * h + W ~ t m d  = 9m.(e) 

Dish L = - ............................................. ................. om. If1 

................................... Ash per 100 ml -d= #a! 

.................................................... - fetal so1*ent - ml. 

Total Ash 
I xr .......................................... 
100 - Im. 

Finer+Agor.+Ash .......-............ -B+C+D= 7 78.5 am 

............................................ Total LOSI r =  50 L 
F 

9 m  

Total Loss .......................................... - 3;x 1%- 3-1 9 7 
.............................................. - Moisture C o n h d  - 0 .o % 

...................... - Hydrocarbon Vo&tfla Cuttmd - 0 1 0  % 
~esidual Bitumen .......................... =6+1= SICi 

Residual Bi imen .............................................. =J= 5 9  
100.0% 

Total ....................... : ................................................,. = 

r 
SIEVE ANALYSIS 

Siwe S i u  6r.m~ Per Cent 



TEXAS H W A Y  DEPIITMEM 
ASPHALTIC CONCUE EXTRACTION TEST 

WORK SHE€T 

-C " / ji ,/ . - 
1 Highway Lf - !' pro;ec+ C z / G  :/75-~- • - /,. , .- ,- 

Date / - I :  a 1 .' 
&,lml / 7-!- - - - 

Time Y a d +  p,?,t \  --Stationp 

Spec. I tom - ( / a  r . Typo D J'u r f 
Sarnp1.d nY ? J -' - ' 

W o n  No. >/ - T* = 
- Total Sampl. .................................................. - k * 5 gm. (A) 

Final Filter ..................................................... = 7 , T  9m. ( 4  

................................................ o f i ~ i ~ l  fik = .- r;' 9 gm. (b) 

Kn.8 In Fiher ................................... I.-+= / +  (. 
-9m. (B) - Pan + brh. Aggr ......................................... - /9 3 ~ .  b Im. I c l  

................................................................ - ?an ..- / c  i7./,3 9.. (4 
Edr. Aggr ......................................... -A= ?:IL ? . .=.'. 5: F/5. (/Om. 
Dish + Ash per 100 rnl ............................... = - 

9m. (0) 
Dish t = - .............................................. ................. om. if) 

Total Solvent ................................................. .= - rnl 

Total k h  I X i  .......................................... 
I00 - 9m. 

Knes+Aggr.+&h .................... -r+c+o= 5/50 V m u  

Total Lon ............................................ 5). 3- 
F (-, r: 9'" 

Tot'.' Lou .................................... ...-, X I 0 0  = J .  ,. r- 

7. 
............................................. - Moi8kre Content - Q, " x 

...................... - Hydrocarbon Vdatiba Cuttent - C, -- 
& 

x 
Reridual Bitumen =-I= - , .......................... . , % 

f 

& 

4 
." 

% 
- 

- 

I n  
(4 lbl (el (dl 

Tam 6 m m  6mm Wt. 
I.) r. 

No. 
Dry Wt. Moat. 

Wt. WkWt. Dry Wt. Mekt Agw- d 
( 9 4  (9-1 (9-1 (.-I ;.loo% A k-j H 

I . /08713/Y;/3,F /Y73* r  O . /  3 ,  0 . 0  f-wctor - - - .  . 

. . 
M o i r h n  ............................................................+,= 0 ,  c 

9 ..................................... gj 
0 16 3 H y d n u k n  V d a t i l r  =I= c ,  o 

Residual l i i m o n  ............................................... ---- J= 5 , 9 
................................................ Total ...................... :.: = l00.w. 

?! /clo:s tu be 
d 

6.2 

r . - 
.?" 

SIEVE ANALYSIS 

si.ve S i  G r o m  I Per cant  



Moisture - % wt. 

Ash - % wt. 

Sulfur - % wt. 

Btu/lb 

Carbon - % wt. 

Hydrogen - % wt. 

Nitrogen - % wt. 

Oxygen - % wt . 

APPENDIX F 

Fuel Oil Analysis Data 

As 
Received 





MULLINS ENVIRONMENTAL TESTING CO.,  INC. 

Chain of Custody 

Job Number $4- /2./ 
m 

Job Name (=-A, 

Location &cf-)7q 
4 7 1 

I 
Unit Tested ' j p c  &SU 

Number o f  
Containers 

F i l t e r  Container / / A  
1 

Front Wash / /  
Back Wash 

P 

Impinger NO. 1 // 
Impinger No. 2 

Impinger NO. 3 / I (  
-G 
si 

Impinger No. 4 

Date (s) Sampled I < h 7 ,  ,3//*,/ 

Number of Tests  /?I 
Date Results  
Required 

SOURCE SAMPLES 

P a r t i c -  
u l a t e  3 SOg HpS04 Metals Other 

Specia l  I n s t r u c t i o n s  

Sample No. / Reco Date: ///dgvTime: /6% i o c a t i o n : J I / d  

' Sample NO.& - Recov Time:,/[j%o ~ o c a t i o n d M  

Sample NO? Recov 

Samples Received by: Transport  Date: ~/'~/94. Time : 4 3 a  

Samples Received a t  Lab by: Date: /k/$&me: /ODD 

Samples Analyzed by: Date: // I/zr/B&ime : / fg 



MULLINS ENVIRONMENTAL TESTING CO., INC. 

Chain o f  Custody 

Job Number $L(- (2 f 
Y 

Job Name L P W ~  ('MI)s?,&T). 

Unit Tested 5: c,&h ~.(ace4- 

Date(s) Sampled // 

Number o f  Tes ts  C 
Date Results  
Required 

SOURCE SAMPLES 

Number o f  P a r t i c -  
Conta iners  u l a t e  3 a C12 H7S04 Metals - Other 

F i l t e r  Container 
A 

Front  Wash 

1 
Back Wash 

Impinger No. 1 

Impinger No. 2 

.., Impinger No. 3 
Ij 

Impinger No. 4 

'& Acetone Blank 
pii 

Spec ia l  Ins t ruc t ions  

Sample No. 4 Recovered Q. Date : /tL5& Time : / n jD  ~ o c a t i o n  :&o - 
1 

Sample NO- - ~ e c o v e r e d  by: Date: Time : Location : 

..a 
Sample No. - Date : Time : Location : 

Samples Receive f o r  Transport Date : 11/15/3f- Time : I 1 3b 
- C 

P 

Samples Received a t  Lab by: o a t  e : /,,&b{~irne : /g* 
1F Samples Analyzed by: Date: ///z?/gdimeime: D a d  

I 
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MULLINS ENVIRONMENTAL TESTING CO., INC. 
-.- P.O. Box 598 

Addison, Tx 75001 
(214) 931-7127 

BILLY J. MULLINS, JR., President 

Education Post Graduate Study in Environmental Engineering at 
Southern Methodist University, ~ a l  las, 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 
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 

Air Pollution Control Association - Past Chairman, 
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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1 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 
Projects 

Supervised and conducted a study made by the Hawaiian 
Sugar Plantersf 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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MULLINS 

Publications Co-authored ItSulfur Compound Emissions of the Petroleum 
Production Industry,ll 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,ll 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 Pollutantstb for two years from 
January 1974 to October 1975. 

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

Conducted EPAts training course number 450, IISource 
Sampling for Particulate PollutantsIf for the EPA at 
Research Triangle Park, North Carolina, September 1975. 

Conducted a two-day short course entitled llPerforming 
and Observing Source Samplingf1 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 lfAsphalt Industry 
Environmental Solutions," presented in Dallas, Texas, 
on March 21 and 22, 1979. 

Conducted a two-day short course entitled llPerforming 
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. 
P.0 .  Box 598 
Addison. Tx 75001 

(214) 931-71 27 

DON C.  ALEXANDER, Field Testing Supervisor 

Education B.S. 1978, Angelo S t a t e  University, San h g e l o ,  
Texas, i n  Biology with a minor i n  Chemistry. 

Professional  Two-day short  course, ttPerforming and Observing 
Training Source Sampling," Dallas, Texas, March 1982. 
Courses 

Ce r t i f i c a t i on  Cer t i f i ed  Visible Emissions Evaluator 

Technicial Par t ic ipated i n  the  sampling of over 350 sources, 
Experience including several  which were sampled simultaneously 

using more than one sampling t r a i n  and has supervised 
t he  sampling of over 150 sources. 1979-present. 

Thoroughly t ra ined i n  ca l i b r a t i on  techniques f o r  a l l  
f i e l d  t e s t i n g  equipment and a l l  EPA t e s t i n g  procedures. 
Trained i n  t h e  operation of  MSA LIRA Model 202s Infrared 
Analyzer. 
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ROBERT M. PATTERSON, Environmental Field Technician 

Education 

Technical 
Emerience 

B.S. 1983, Central Michigan University, M t .  Pleasant,  
Michigan, i n  Geology and Earth Science. 

Par t ic ipated i n  t he  sampling o f  over 25 sources, 
including several  which were sampled simultaneously 
using more than one sampling t r a i n .  Thoroughly 
t ra ined  i n  a l l  EPA t e s t i n g  procedures. 1983-present. 
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