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Gentlemen: 
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In accordance with our agreement, Southwestern 
Laboratories, Inc. hereby transmits our test report covering 
the testing performed at your Texas City, Texas facility. 
Field sampling was conducted May 4, 1989. 

This report is for the exclusive use of AMOCO OIL COMPANY, 
and except for submission to regulatory agencies, the use of 
our name relative to the report must receive prior written 
approval. 

It has been a pleasure working with you and your personnel 
at your Texas City, Texas facility once again. Please let us 
know if we may be of further service, or if you have any 
questions concerning this report. 

Sincerely, 

SOUTHWESTERN LABORATORIES, INC. 

Phillip W. Yokley 
Project Manager 

Russell J. DiRaimo, P.E. 
Manager 
Environmental/Analytical Services 
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INTRODUCTION 

Fie ld  sampling w a s  conducted May 4 ,  , :2.989-~:~3&eriiririe 

s u l f u r  dioxide (SO2) emissions from t h e  Su l fu r  Recovery 

Uni t  (SRU) s tack a t  t h e  Texas C i t y ,  Texas f a c i l i t y  of AMOCO OIL 

COMPANY (AMOCO) . Sampling w a s  performed by personnel of 

Southwestern Laborator ies  (SwL) . Environmental/Analytical 

Services  (EAS) Division.  Personnel involved i n  t h e  sampling 

program included: M r .  Watson Dupont and M s .  Sue Edrozo of 

AMOCO O I L  COMPANY, and Messrs. P h i l l i p  Yokley, Robbie Daughtry, 

and Doug Belcher of Southwestern Laborator ies ,  Inc .  ( S w L ) .  

Sampling was conducted on t h e  SRU i n  accordance w i t h  

requirements contained i n  t h e  Texas A i r  Control Board (TACB) 

Pe rmi t  No. R-8811. 

RESULTS 

R e s u l t s  ca l cu la t ed  i n  accordance with EPA and TACB 

procedures are shown i n  t h e  Tables sec t ion  of t h i s  repor t .  

Per t inent  t es t  da t a  are descr ibed below: 

Pe rmi t  
Parameter Averaae E m i s s i o n s  gllowable 

108 ppm (dry, 0 2  250  ppm (dry ,  
f r e e )  O2 free) 

26.29 lb /hr  161.9 l b /h r  

so2 

so2 
0 2  2.1% 

Flow 1,624,786 dscf /hr  --- 
--- 

% of 
Allowable 

43.2 

16.2 

-- 
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Sulfur production was 406 long tons/day for the May 4 ,  

1989 test period. Three trains were operating through one SCOT 

tail gas unit 

PROCEDURES 

Sampling equipment and procedures were in conformity, 

except where noted, with Reference Methods 1, 2, 3, 4 and 6 of 

the EPA (as described in 40 CFR 60, “Standards of Performance 

for New Stationary Sources8*, Appendix A - Reference Methods) 
and Chapter 6 of the TACB Compliance sampling Manual (revised 

January, 1983). A pretest conference was held at AMOCO on 

April 18, 1989 to discuss test methodologies. TACB, AMOCO and 

SwL representatives were present at this meeting. All testing 

was conducted in accordance with agreements reached at this 

meeting. 

Sam~le and Velocity Traverses - n e t h o u  
The SRU exhaust stack was 7.5 feet internal diameter 

(ID). Two (2) four-inch flanged sample ports, 90 degrees 

apart, were present. Upstream distance from flow disturbance 

(top of stack) to sample ports (Distance A) was in excess of 

2.0 stack diameters. Downstream distance from flow disturbance 

(top of entry duct) to sample ports (Distance B) was 81.25 feet 

(in excess of 8.0 stack diameters). It was determined that a 
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twelve (12) point traverse for velocity measurements 

points from each port) would be appropriate. 

53 

six 

Determination of stack Gas Velocitv and Volumetric Plow Rate 

- Method Z 

Stack gas velocity was measured with an **Ss1 type pitot 

tube constructed in accordance with "Proper Pitot Tube Sampling 

Nozzle Configurationt1, as specified in the Environmental 

Protection Agency, "Standards of Performance for New Stationary 

Sources - Revision to Reference Methods 1-8 (FR Thursday, 

August 18, 1977, Part II)**. The pitot tube coefficient value 

was determined by wind tunnel calibration. Temperature 

measurements were determined by means of a calibrated digital 

thermometer with a Type @rK18 thermocouple. A ten (10) point 

velocity-stack temperature traverse was obtained for each 

pollutant test run. A ten (10) point traverse became necessary 

due to limited platform space and obstructions which prevented 

the use of a longer sample probe. Therefore, the last point on 

each traverse was unattainable. This criteria was discussed 

and approved at the Pretest Conference. 

Leak checks of the pitot system were performed before and 

after the velocity tests. In addition, cyclonic flow checks 

were performed to ensure that the flow was parallel to the 

stack wall. 

- 3 -  
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Gas AnalYSiS and Molecular Weitzht Determination - Method 3 
Integrated samples were taken during each SOX sample run 

and analyzed for C02 and 0, by use of a standard 

Orsat analyzer. U2 was determined by difference. 

Analysis was performed at the field site immediately after 

sampling. This data was utilized in stack gas molecular weight 

determinations used in flow rate calculations and also for 

oxygen correction purposes (So, data) in accordance with 

requirements in 40 CFR 60, Subpart J. 

Determination of Moisture Content in stack Gases - Method 4 
Moisture content of the stack gas was determined by 

gravimetric analysis of the impinger catch from each SOX sample 

run. 

D T L  

and TXCB Standard Method - ChaDter 6 
A sampling train similar to the one described in 

APTD-0581, complete with 8 foot long, stainless Steel lined 

probe, was used to collect SOX samples (See Figure X2).  The 

first impinger contained 100 ml of 80% isopropanol, the second 

and third impingers each contained 100 ml of 6% hydrogen 

peroxide (%02), and the fourth impinger contained 

a known weight of silica gel. 
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Three SO2 compliance sample runs were obtained May 4, 

1989. Each sample run was of thirty (30) minute duration with 

approximately 11.36 dry standard cubic feet (dscf) of stack gas 

sampled. samples were obtained proportionally from the 

midpoint of the stack, at an approximate sample rate of 0.38 

dscf/minute. At the conclusion of each sample run, an ambient 

air purge of approximately 2 cubic feet was performed, in order 

to sweep any residual SO2 contained in the first impinger 

into the 6% 1$02 absorbing solution contained in 

the second and third impingers. 

Prior to and following each sample run, a leak check of the 

sampling system was performed. After each sample run, all 

glassware was sealed to prevent contamination of the samples. 

SAMPLE RECOVERY 

sulfur Dioxide 

Analysis for SO, was performed in accordance with 

TACB procedures (as contained in Chapter 29, of the TACB's 

V.aboratory Methods for Determination of Air Pollutants, 

modified July 24, 1979), employing Alcoholic Barium Perchlorate 

as the titrant. Calculations and analytical data sheets are 

included with this report in Item IV, Field and Laboratory 

Data Sheets. 
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owaeq 

Stack gas O2 determinations were made at the field 

site utilizing an Orsat analyzer. 

CUSTODY OF SAMPLES 

After completion of tests, each sample was placed in the 

custody of the technician responsible for analysis. It was his 

assigned responsibility to ensure that each sample was recorded 

and correctly analyzed. Analysis of samples was performed at 

the field site or in Southwestern Laboratories' facilities by 

Environmental/Analytical Services' personnel. It w a s  the duty 

of the Department Manager and the Project Manager to answer any 

procedural queries from the Laboratory Technician. Final 

responsibility rested with the Department Manager. 

QUALITY ASSURANCE 

Southwestern Laboratories maintains a strict quality 

assurance program. Included in this program are: equipment 

calibration checks such as the meter box g a m a  check, performed 

after each field use; balance calibration checks: analytical 

calibration checks: and calculation checks. Also included in 

SwL's Quality Assurance program is its participation in the EPA 

Inter-Laboratory Source Survey for Methods 3, 5, 6 and 7. 
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SwL personnel also performed a quality assurance 

verification of the So2 analysis employing EPA prepared 

standards (from SwL's library of standards). 

DISCUSSION 

All sampling was coordinated with AMOCO personnel to 

insure that the plant was operating at stable conditions. 

Equipment setup and all compliance testing was performed on 

May 4, 1989. Compliance testing consisted of three (3) thirty 

minute SOX runs, three (3) thirty minute integrated Tedlar bag 

samples taken for  O2 analysis, and three ( 3 )  

velocity-stack temperature traverses. 

The limited clearance on the platform caused the test crew 

to utilize an eight (8) foot probe for velocity measurements, 

which made the last traverse point on each diameter 

inaccessible. SwL believes that the data is unbiased due to 

the low pressure differentials (AP) encountered (0.05 to 0.10) 

and the adequate upstream and downstream distance from flow 

disturbances (greater than 2.0 and 8.0 respectively) . This 

criteria was discussed and agreed upon at the Pretest 

Conference. Otherwise, all testing was completed without 

further incident. 

SO2 emissions were reported two ways. First, to 

comply with 40 CFR 60, Subpart J (TACB Permit Special Provision 
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2) the SO2 emissions were calculated on a ppm, dry basis, 

corrected to zero % oxygen basis. The SO2 emissions were 

also quantitated on a lb/hr emission rate basis, in accordance 

with the TACB Permit Maximum Allowable Emissions Table. 

SUMMARY 

The average SO2 emissions for the three 

compliance sample runs were 108.0 ppm (dry basis, 

3 )  

0 2  

free) and 26.3 lb/hr., which represents 43.2% and 16.2% of the 

stated allowable emissions (250 ppm, dry basis, 0, free 

of 

1) 

and 161.9 lb/hr). The unit produced 406 long tons per day 

sulfur product, with three (3) trains going through one 

SCOT tail gas unit (operational data provided by AMOCO). 





U I W  a 1989 
' '. Region 7 

TABLE NO. 1 
1 ::. Texas Air controi k r d  [::";:: 

~ :..::: SOURCE IDENTIFICATION 

Plant Name: AMOCO OIL COMPANY Phone: (71 31 945-1158 

Address : P. 0. Box 401 

city: Texas City State: Texas zip: 77590 

Plant Manager: Mr. L. J. Sandheinrich 

Plant Representative: Mr. Watson Duuont 

Process or Function: Sulfur Recoverv Unit 

Source Identification: SRU 

Stack or Duct Description: Vertical. circular 

Stack Height: Platform Heivht 95' Stack Diameter: 7' 6* 

Stack Temperature: 512'F Percent Moisture: 10.7 

Sampling Facilities: Two ( 2 )  four-inch flanred Dorts 

Process (Batch or Continuous): Continuous 

Normal Operating Capacity: 

Operational Status (Sampling Period): 406 lone tons/dav ( 3  trains eoine 

throuvh 1 scot tail eas unit ) 

Sampling Parameters: Sulfur Di oxide. F1 ow. Oxveen 

Date Tested: Mav 4 .  1989 

Phillip Yokley 
SOUTHWESTERN LABORATORIES, INC. 
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FIGURE NO. 1 HECEIVED 
AMOCO OIL COVPANY 
Texas C i ty ,  Texas 

I 'Juri PT IPa 
Region 7 

Texas Alr Control Board 

Two 4" Flanqe- Ports 
3 

Traverse 
Po in t  

Stack Cross-section 



FIGURE 9 2 

SOUTHWESTERN LABORATORIES 
ENVIROSMENTXL E N G I N E E R I N G  S E R V I C E S  D I V I S I O N  

SOURCE SAMPLING T R A I N  

Probe and 
nozzle 

temperature I sensor stack filter 6 
hot box thermome ter 

thermometer 

ice impinger 
bath 

pitot thermometers 
manometer / \ - m m  

a1 

E . P . A .  Method 5 and 6 Source  Sampling T r a i n  

.OU,**'.I."N L..0".10R1Ll 
E S  01/81-15/301 

- 1 4  - 
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Bar. Pres. In .  Hp. S t a c k  Pres. In. H20 
Stack I D  9- Jnches Ambient Temp. *F Schemtic. of Stack 

Cross Section Port E x t e n s i o n s  ( Inches )  (1)  j/Tz (21  I / %  



AMOCO OIL COMPAlT -- SOLlUB B!COVIOT UEIT 

Southseatern Laboritoriea 
Knrironrental Analrtical Services Division' 

K.P.A. Method 5 Analrtical Data 

Booston, Texas 

: S a w  I Net I Arg IAvg !eterIAvK StackIArg aq rt:: Meter P I Stack P I , .  
I I As 

I 

Bun Iliie I Vol. I delta B I h i p .  I Ieip.$elta PK;.g5 I Ps : 
I 29.19 ? 1.0296$ 0.18l.r 44.1T9 

in. 820)  . Et) Jin. Et) ' DGllCI I Cp 

~ ! ! ~ : ~ ~ ~ ~ @  29.95 29.19 ' -  1 . 0 2 9 6 ~ 0 . 1 8 1 ~  44.179 
 si^ o . 2 9 o z q ~ 2 9 . 9 5  < 29.19 1.0296 < o . n i y 4 4 . m  1 

/ O b  

Tot. E20 I 
Bun Collect : Orsat Data 

/ 
lo. (11) AICOZ ; 202 I 212 

2 25 .9  I s ;z.z ma 1 

3 26.5 r 5 I 2 < 93 

34.6 I 4.9 ) 2.2 f92.9 , 

K.P.A. Method 5 Flow Calculation8 

- 16 - 
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SOUTHWESTERN LABOR4TORI ES 
SOURCE SAYPLING 
ANALYTICAL DATA 

Plant: & b ~ n  0 1 1  CO 

ce X '  
I 

5- 4-89 Box k- Run No. Date: 

PARTICULATES: Filter No. & P A S 5  

Acetone Wash Particulate 

Wt. Filter - Final 
Ut. Filter - Tare 
Wt. on Filter 

Weight Partial Particulate (IMPP) g. 

1st - Impinger 
2nd - 6 3rd - Inpinger 

Impinger Catch-Total (INPI) g. 

Weight Total Particulate (GPC) B. 

MOI STURE : 
&7a* 7 G Z ' o 2 0 c  -, 
Flask 1 Flask 2 Flask 5 Silica Gel No. e( z p  

.. Impinger Wash H20 
Final Weight ITS.$ r8Y.P 133-L Final Weight Z 3 L  0 

Initial Weight Initial Weight W z 3 ' * ?  

Net Increase Net Increase (TG) 5.3 ' g. 
/ Total Water Collected (ThW) 3y.b ml 

4 Moisture st ~ 

ORSAT: 

Time 

(0.04707 x TW)  x 100 
Ob707 x 

- 

Vm(Std) / I t  3 C b  dscf 

MOLECULAR KEIGHT: (MW) g/g la01 

- 18 - EES 01/81-16/402 B 



/ 
. .  .EES 01/81-13/401 - 19 - 



SOUTHhESTERN L A B O R A T O R I E S  
SOURCE S A Y P L I N G  
ANALYTICAL DATA 

P l a n t :  LE nfl co- 

n.* F. 
Box f (B i  Run No. 2 Date: f - C  -99 

PARTICULATES: F i l t e r  No. 

W t .  F i l t e r  - F i n a l  

W t .  F i l t e r  - Tare 

W t .  on F i l t e r  

Acetone Wash P a r t i c u l a t e  

Weight P a r t i a l  P a r t i c u l a t e  

1st - Iqinger 

2nd 6 3rd - hpinger 

Impinger Catch-Tota l  

Weight T o t a l  P a r t i c u l a t e  

- 

&2JS.f r 6% Ht31 
MOI STURE : Flask  1 Flask  2 Flask  3 ' 

.. Impinger Wash H 2 0  F i n a l  *eight  J Y + # l  2 88.0 
I n i t i a l  Weight Iq0.0 2 L 3 , P  

Net I n c r e a s e  -o , /  zoa I / 
T o t a l  Water C o l l e c t e d  (TWW) 2 5 . 3 6 1  

(0 .04707  x 7wk') x 100 
X T r J A T  

8 Moisture - s td  ~ o.06m7 

ORSAT: 

Time 

- 
I 

.Converted t o  m l  by  d i v i d i n g  by t h e  d e n s i t y  
of water (1 g/ml) 

(IMPP) 

( INPI)  

(GPC) 

S i l i c a  Gel No. 2'f 

f i n a l  Weight rry ,+- 
I n i t i a l  Weight 2/83  0 

Net I n c r e a s e  (TG) L .  ;r- / 
Vm(Std) ) J * 3 L ?  d s c f  

EES 01/81-l6/4OZB 
. - 20 - .- 
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SQUTHKESTERN LABOR4TORI ES 
SOURCE SAYPLING 
ANALYTICAL DATA 

Plant: o , ~  b- 

w/ttts e.* I 7 2 ,  
Box L? (C)Run No. 3 Date: g -Y -89 

PARTICULATES: Filter No. 

Acetone Wash Particulate s Ut. Filter - Tare 
Ut. on Filter 

Weight Partial Particulate 

. Ut. Filter - Final 

(IMPP) g -  

2nd 8 3rd Impinga - - 
Impinger Catch-Total (IEIPI) g .  

Weight Total Particulate 
go z &.q 7 6 2 H z @ z  

MOI STURE : Flask 1 Flask 2 Flask 3‘ 
Impinger Wash H20 
Final Weight IY7-9 2 SP+l 

Initial Weight IV7.Y 2b-981 

Net Increase 

Total Water Collected 

(0 .04707  x TUh’) x 100 
04707 x Twig 8 Moisture - Std ~ 

ORSAT: 

Time 
- 

co2 
Q2 
CQ 

(GPC) 8. 

Silica Gel No. zy 

Final Weight L 3 S . q  

Initial Weight 2 u . z  
/ 

Net Increase(TG) (o,c g . ‘  

Vm (St d ) 11~3bb dscf 

X *330 x 2a - 7345.2 - 
m41J56 Zir*dQ 

*Converted to ml by dividing by the density N2 -(PI of water (1 g/ml) 

EES Ol/81-l6/402B 
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SPUTHWESTERN LABORATORIES 

222 Cavalcade St PO. Sox 8765. Houston. Texas 77249 7131692-9151 

v a  PROJECT: &@ OS/ CS T y h  C A  TP, SKU PROJECT NO.: 
# -  

CALCD. BY: DATE 

113 I O 5  
I .  

88 .t/ I .  I I. 

3/' 90 

- 23 - 



AMOCO OIL CORPAlT, IIIAS CIIT, TEIAS -- SOLlOP PECOVIPT OK! 

SoPthsestern laboratories 
lnrironmeatal Analrtical Service8 Division 

Botston, Texas 

,I 
I, 

! !  

E.P.A. Method 6 
Sulfur Dioxide (SO21 

Calculations 
tun Cone. ; ppm I ppm I PPB I 
lo. [Ib/dscf) I [dry) I (set) : [02 frerjl 
______________I________ (---------(---------I-. 

lA 1.1991-05 I 72.06 I 63.03 80.54 I 
IS 4,0591-01 I 2.44 I 2.13 I 2.73 I 
2 1.1801-05 I 106.95 I 96.59 ! 119.54 I 
3 1.826l-05 I 109.T1 I 911.86 I 121.33 I 



I l l  
1 1 1  

91 $6'8 e e  
3 

8 

8 8  
3 + !i + +  

I l l  
J 1 1 1  

g 8 8  3 -ii1 
8 8  
+ +  i 

E 

! . e e e  w8" 

1 1 1 1  

e e"gg 

I O  
1 1 1  

il I l l  
8 

8 8  
+ i 

5 + +  E 

. e  a " $ #  

I I I. 
1 1 1  

1 1 1  
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Region 7 
Tex.9~ Air Control Board 

Standard Conditions: 68O and 29.92 inches of mercury 

Stack Conditions: 
-,: ,. . . ., . 

. ..~-.-s&:~ i . . __ . .- . , , , .. ._.. 
.- -. , Stack temperature, pressure and moisture 

NOMEYCLATURE 

ACFW 

AMT 

AN 

As 

C 

CFM 

co2 
co 
CP 
cs 

De 

DGNCF 

DI 
dscf 

EA 

'F 
CPC 

Volumetric stack gas flow in cubic feet per minute at 
stack conditions 

Average temperature at meter in degrees Rankin 

Area of nozzle in square feet 

Area of stack in square feet 

Total pollutant concentration in grains per dry standard 
cubic feet 

Cubic feet per minute 

Carbon Dioxide 

Carbon Monoxide 

Pitot tube correction factor or (PTCF) 

Partial pollutant concentration in grains or grams per 
dry standard cubic foot (total less impinger catch) 

Equivalent stack diameter of rectangular stack 

Dry pas meter correction factor 

Deionized rater 

dry standard cubic feet 

Excess Air (expressed as percent) 

Temperature in degrees Fahrenheit 

Grams of particulate caught (total) 

i 



Page - 2 -  

NOMESCLATURE (Cont 'd) 

0 

gr 

Hg 

H2° 
I 

IMP1 

IMPP 

hlh'SG 

N2 

0 2  
Pb 

Pm 

PPm 

pr 
Ps 

PUR 

PMRs 

Qsd 

O R  

Std.P 

Grams 

Grains 

Mercury 

Water 

Isokinetics as percent 

Grams of particulate caught in impinger 

Grams of particulate caught before impinger (total less 
impinger catch) 

Molecular weight of stack gas in grams/gram-mole 
(g/g-mole) or pounds/pound-mole (lb/lb-mole) 

Nit rag en 

Oxygen 

Barometric pressure in inches of mercury 

Meter pressure in inches of mercury 

Parts per million (Volume/Volume or mass/mass) 

Barometric pressure of reference barometer 

Absolute pressure in stack in inches of mercury 

True pollutant mass rate in pounds per hour 

Pollutant mass rate for the "front half" in pounds 
per hour (total less impinger catch) 

Dry volumetric stack gas flow rate corrected t o  
standard conditions in dscf/hr 
Temperature in deprees.Rankin (equivalent t O  O F  + 460") 

Pressure at standard conditions (29.92 inches of 
mercury) 

. 
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NOMENCLATURE (Cont Id) 

Std.T 

TG 

'r 

Tt 

TS 

T W  

Vm (Std 

vs 

AH 

bP 

e 

Temperature at standard conditions ( 5 2 8  OR) 

Total weight of water collected in silica g e l .  in grams 

Temperature of reference thermometer 

Stack gas temperature in degrees Rankin 

Temperature of test thermometer 

Total water wash volume collected in impingers and 
silica gel, in milliliters (ml) NOTE: Density of 
H20 equals 1 g/ml 

Total gas sampled converted to standard conditions, 
dry basis, in cubic feet 

Stack gas velocity in feet per second 

Velocity head orifice reading in inches of water 

Stack gas velocity head in inches of water 

Sample time in minutes 



J 

I 

I 

I 

I 
I 

I 

1 

I 

I 

1 

I 
I 

I 
I 
I 
I 

0 AATORl ES so- 
___. .. - ._ - -- U -A 

ENVIRONMENTAL SERVICES, HOUSTON, TEXAS 
CONTROL UNIT CALIBRATION 

BOX NO. u-n * 3 
DRY GAS METER NO. 

DATE I - I L - B g  
Barometric Pressure, Pb3a.r.l in. Hg 

. . .  

I Y 

Is each AH@ w i t h i n t o . i 5  o f  
- - yes. t h e n m  i s  va l id .  

Is each Y within%l.02 o f  T n 

-.- .$IO, then r e p a i r  and r e c a l i b r a t e .  SWTUWBSTERN UEOAA.TORtES 

- yes. then Y i s  va l id .  A T  , - No, then r e p a i r  and r e c a l i b r a t e  0 i ’ i rrc nr I Q -  t n t o n n  - 29 - 



SOUTHWESTERN LA6ORATORlES Skl 



August 9, 1988 

Southwestern Labora to r ies  
P.O. Box 8768 
Houston, TX 77249 
Attn:  R. Daughtery 

Dear S i r :  

Th i3  i s  t o  c e r t i f y  that  you r  150 P r e c i s i o n  Wet Test  Heter, 
S e r i a l  No. AB-3, has been c a l i b r a t e d  w i t h  an kne r i can  10 F t .  
B e l l  Prover. S e r i a l  No. 3157. It i s  t r a c e a 6 l e  t o  t h e  Bureau 
o f  Standards. 

Reference No. 106870, PI-TAPE. 

Test  r e s u l t s  a re  as fol lows: 

IN-TEST 
Rate o f  Flow % E r r o r  

75 CFH 1.5%- 

OUT-TEST 
Rate o f  Flow % E r r o r  

75 CPH O.O%f 

S i n c e r e l y  , 
CARL POE CO.. I N F ,  

C a r l  W. Poe 

GAS MEASUREMENT EQUIPMENT SALES AND SERVICE 



So- LABORATORIES 
"EM'ERA'RJRE SENSOR CALIBRATION DATA 

Reference 
Ref erence Thermometer Thermocouple Temperature 

Point Temperature Temperature Difference. 
Source oc I 0 F I o  R OF 1 OR t 

DATE: 4-a3 - %L ?HERMXXIUPLE N.: 7 - 3  

36.02- In. 0 AMBIENT 'IPIPERAIIIRE: 77 F BAROMFIRICPRESSURE: 

CALIBRATOR: M,L REFERENCE: Mercury-in-glass ,+s TM 3rd 

Tu M t e r  l o  I 32 I *a I 3 5  4 9 r  0.6 
I I I I I 

L A . . .. . . _ _  . . 

EES 10/82-05/817 

- 32 - 





7.1”. 

SOUTHWESTERN LABORATORIES 

, W a r d ,  rnvcronmrnul and grolechnccal rnginrrnng. nondrstrucnve. mrrdluqtcd and adymd srrvccrs 

22.2 Cavalcade sc PO B o x  8768 HOUSEO~ Texas 77249 0 713 692.9751 

PROJECT: P i t o t  Tube Calibration PROJECT NO.: 

CALCD. BY: DATE: CHKO BY: DATE: 

“I‘flDE CALIIRATION 



SOUTHWESTERN LABORATORIES ,...I 

M d e n d s .  enrimuuuol and geouchwd enguneenng, ~ l d . m r m ' ~ ,  ' 0 n d ~ b c d u n r . l  
222 CevaIce.de St PO Sox 8768 nouscon  exa as 77248 a 713i692.sisi 
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SOUTHWESTERN LABORATORIES 7 l . Y  

Mate-, emironmental a d  geo~chnkrJ  engincrring. nondesbwlin, mednqwd ’ MdamlylicdunLes 

I 

j 

222 Cavalcade st PO EOX E768 Houacon ~ e x e ~  7724s 7 i 3 1 ~ s 2 . s i s i  

.ZCJ PROJECT: o,/ C,m crl y PROJECT NO.: 8?& 
I I 

I CALCD.EY: +. DATE: ”-g‘22? CHKD BY: DATE: 

9. 6 - 2 :  

. 
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SOUTHWESTERN LABORATORIES ll*Y 

i 
Mae*. e n r i m u u w l  and geofechnicd engineering, nondesuuctirr, metdhrgicd and aadytical services 

222 Cavalcade St. PO. Box 8768. Houston. Texes 77249 7131692-9151 

PROJECT: Arnocc O:l ' Wc/ PROJECT NO.: "/us ~ si3 

CHKD BY: DATE: CALCD.BY: ,? DATE: 4 4  -239 
/ 
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SOUTHWESTERN LABORATORIES 
SOURCE SAMPLING CALCULATIONS 

SULFUR DIOXIDE 

Impinqer No. 2: 
2 3 0  x io-'\ 930 ). = , - S ~ F (  /it 

7.061 x (Vt-Vtb) Vsoln. = 
Vm (s td )  x N x  Va. 11, 366 k 5 (CS0212 = 

Impinger No. 3: 

TOTAL CONCENTRATION OF SO7 
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RUSSEL1 J. DIRAIMO. P. E, Man age r 
Environmental Services 
Houston 

Formal Education: 
B. S. Civil and Environmental Engineering - University of 

Rhode Island - 1977 

Additional Technical Education: 
Texas A & M University- Cause and Prevention of Grain 

Kansas State University - International Symposium on Grain 
Houston Building Owners and Managers Association, Inc. - 

"Controlling Exposure to Asbestos in the Office 
Environment11 - 1985 

The National Asbestos Training Center - University of 
Kansas "Practices and Procedures for Asbestos Controlf1 

Industrial Hygiene & Safety Technology, Inc. - *lHazardous 
Waste Site Operations and Emergency Response", 29 CFR 
1910.120. 40 hour training course, August, 1987. 

Texas A & M Extension Course - "Asbestos Hazardous 
Emergency Response Act", 40 CFR 763 Subpart D, April, 
1988. Certified Inspector; Certified Management 
Planner. 

Elevator Fires and Explosions - 1978 
Dust - 1979 

- 1986 

Professional Engineering Registration: 
Texas 

Certified Texas Air Control Board Visible Emissions Evaluator: 
1978 to present 

Awards and Honors: 
Graduated High Distinction 
Tau Beta Pi Honor Society 
Phi Kappa Phi Honor Society 

Professionsl Affiliations: 
National Society of Professional Engineers (NSPE) 
Texas Society of Professional Engineers (TSPE) 
Air Pollution Control Association (APCA) 
Source Evaluation Society 
Water and Wastewater Analyst Association 
Texas Hazardous Waste Management Society 
National Asbestos Council 

~ . - . . . . -. . - . . . . -. . -. - 39 - 



Since joining SwL in 1978, Russell has gained engineering 
experience with a concentration in civil and environmental 
applications. 

As Manager of the Environmental Services Division, Mr. DiRaimo 
supervises the field and laboratory personnel which provide 
services including air pollution testing, personnel monitoring, 
water and wastewater analysis, hazardous waste characteri- 
zations, site contamination studies, and gas chromatography 
analysis. Mr. DiRaimo's responsibilities include personnel 
assignments, scheduling, data interpretation, calculations and 
report preparation. 

Mr. DiRaimo has supervised environmental testing. project for 
numerous municipal, industrial and petrochemical facilities 
including the Norco, Louisiana and Deer Park Texas facilities 
of Shell Oil Company, the Beaumont Specialty Chemicals Plant of 
Mobil Chemical Company, the Texas City, Texas facility of Amoco 
Oil Company, and the Houston, Texas facility of Hatheway 
Patterson Corporation. 



i PHILLIP W. YOK LEY, Environmental Scientist 
Environmental Services 
Houston 

Formal Education: 
B.S. - Environmental Health, East Tennessee State 

University - 1981 

Additional Technical Education: 
Asbestos Abatement Training l?rogram, the University of 

Texas, Arlington, Texas - May, 1987. 
Asbestos Technique Workshop, American Industrial Hygiene 

Association, Houston, Texas - April, 1987. 
Identification of Asbestos Utilizing Polarized Light 

Microscopy, McCrone Research Institute, Chicago, 
Illinois - 1986. 

In-Stack Opacity Monitor Audit Procedures, Environmental 
Protection Agency Regional Office, Annapolis, Maryland 

Texas A & M Extension Course - nlAsbestos Hazardous 
Emergency Response Act", 40 CFR 763 Subpart D, April, 
1988. Certified Inspector; Certified Management 
Planner. 

Certified Texas Air Control Board Visual Emissions Evaluator: 
Since 1986 

Professional Affiliations: 
Air Pollution Control Association (APCA) 
Source Evaluation Society 

Since graduation, Phillip Yokley has gained an extensive 
background in the field of environmental monitoring, sampling 
and analysis. He began h i s  career with the United States 
Department of Energy working in an industrial hygiene/safety 
capacity and subsequently held a position with coal-gasifi- 
cation wastewater treatment pilot facility. Most recently Mr. 
Yokley worked as an air pollution analyst for the Air Pollution 
Control Bureau in Pittsburgh, Pennsylvania. 

Mr. Yokley joined SwL in 1985 as an environmental technician 
for the Environmental Services Division. He has subsequently 
been promoted to Senior Environmental Technician and Field 
Supervisor. H i s  responsibilities include supervising field 
testing operations, equipment calibration, and the utilization 
of analytical instrumentation such as total organic carbon and 
total organic halogen analyzers necessary for the analysis of 
environmental samples. In addition, he is responsible for the 
identification and quantitation of asbestos content present in 
bulk samples as well as the determination of fibrous 
concentrations present in airborne samples. 

S O U T M I S 8 T L I N  L A m O I A T O l l S S  - 
- 41 - 



JESSE ROBERT DAUGHTRY, Environmental Technician 
Environmental Services 
Houston 

Additional Technical Education: 
Texas Water Commission Wastewater Operator, Class D 

Texas AhM University System, Wastewater Analysis, February 

Certification, January 21, 1986. 

6, 1986. 

Robbie Daughtry is a member of SwL's air pollution team and has 
participated and served as Field Supervisor in source testing 
for parameters such as particulates, sulfur oxides, volatile 
organics, nitrogen oxides, hydrogen sulfide and metals, 
Methodology includes those published by EPA and the Texas Air 
Control Board. Robbie is also a certified Visible Emissions 
Evaluator. 

Robbie has also assisted in the preparation of samples for gas 
chromatographic analysis, and the sampling and analysis of 
water and wastewater samples. 
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Post Office Box 401 

409-945-101 1 V E Texas City. Texas 77592 R E C E 
JB! e1 1989 

Rogion 7 
Texas Air Control Board 
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L.J. Sandheinrich 
Rel inq Manager 

June 19, 1989 

CERTIFIED N O . :  P 882 515 693 

Mr. Herbert W. Williams (2-7-232 
Regional Supervisor 
Texas Air Control Board, Region 7 
5555 West Loop South, Suite 300 
Bel lai re, Texas 77401 

Amoco Oil Company, Texas City Refinery, Permit R-8811 
Performance Test - Sulfur Recovery Unit Incinerator Stack 
Dear Mr. Williams: 

As required by Special Provision 4E of Permit R-8811, Amoco Oil Company, 
Texas City refinery submits the results from stack testing performed on the 
Sulfur Recovery Unit stack on May 4, 1989. 
demonstrate operations with the IFP tail gas treater shut down and the gas 
routed to the SCOT tail gas treater. 

The data indicate that the SRU incinerator emitted SO2 at a rate of 26.29 
lb/hr during the test. This rate is well below the allowable rate of 161.9 
lb/hr reflected in permit R-8811. Measured SO2 concentrations averaged 108 
ppm, compared to the permit limit concentration of 250 ppm. 

Sulfur production was 406 long tons/day for the May 4, 1989 test period. 
compensate for the low sulfur production rate, the total production was 
routed through a single SCOT tail gas unit. Since both SCOT tail gas units 
are identical, this loading is the same as running two tail gas units while 
producing 812 long tons/day of sulfur. Therefore, the SO2 concentration 
measured at these test conditions is equivalent to what would be measured at 
a production rate o f  812 long tons/day through both SCOT tail gas units. 
(406 long tons/day per SCOT unit). The SO2 emission rate would be twice the 
measured rate, or 52.58 lb/hr, which is below the allowable rate of 161.9 
lb/hr reflected in permit R-8811. 

This test was required to 

To 

L? /3 



I - 
M r .  H. W. Wil l iams 
June 19, 1989 
Page 2 

I f  you have any quest ions concerning t h i s  t e s t ,  p lease con tac t  Ms. R. S. 
Edrozo, Engineer, Environmental Con t ro l ,  a t  (409) 945-1156. 

Very t r u l y  yours, 

L.” J .  Sandheinr ich 

Enclosures 

D r .  E. R. I b e r t  
D i r e c t o r  o f  Environmental Cont ro l  Serv ices  
Galveston County Heal th  D i s t r i c t  
P. 0. Box 939 
La Marque, Texas 77568 

M r .  E l i  B e l l  
Execut ive D i r e c t o r  
Texas A i r  Contro l  Board 
6330 Highway 290 East 
Aust in ,  Texas 78723 




