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Materials, environmenial and geotechnical engineering, nondestructive, metallurgical and analytical services
=222 Cavsicade St. ® RQO. Box 8768, Houston, Texas 77243 ® 713/832-8151

June 12, 1989

Re: SOx Emissions Sampling of SRU
Texas City, Texas
SwL Customer No. 2-0470-20
SwL Project 89055253

RECEIVED

'J.

AMOCO OIL COMPANY

Texas City, Texas 77590 . '
Regio ]
; g Alr oontrol Board
Attention: Mr. Watson Dupont e Texe ;’;J
Gentlemen: RTINS, Cis w
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

e -

Russell J. DiRaimo, P.E.

Manager

Environmental/Analytical Services
RID:pn
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INTRODUCTION Texas Alt Control Boa
Field sampling was conducted May 4, .:1989:=¥e-détérmine’

sulfur dioxide (S0,) emissions from the Sulfur Recovery

Unit (SRU) stack at the Texas City, Texas facility of AMOCO OIL

COMPANY (AMOCO). Sampling was performed by personnel of
Southwestern Laboratories (SwL), Environmental/Analytical
Services (EAS) Division. Personnel involved in the sampling

program included: Mr. Watson Dupont and Ms. Sue Edrozo of
AMOCO OIL COMPANY, and Messrs. Phillip Yokley, Robbie Daughtry,
and Doug Belcher of Southwestern Laboratories, Inc. (SwL).
Sampling was conducted on the SRU in accordance with
requirements contained in the Texas Air Control Board (TACB)

Permit No. R-8811.

RESULTS
Results calculated 1in accordance with EPA and TACB
procedures are shown in the Tables section of this report.

Pertinent test data are described below:

Permit % of @
Parameter ve e FEmissions Allowable Allowable
S0, 108 ppm (dry, O, 250 ppm (dry, 43.2
free) 0, free)
802 26.29 1lb/hr 161.9 lb/hr l6.2
o, 2.1% = -
Flow 1,624,786 dscf/hr - -

SOUTHWESTERN LABORATOR| LS )




AMOCO OIL COMPANY 8wL Project No. 54-8905-253

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 Sources", 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.

Sample and Velocity Traverses - Method 1
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 distufbance
(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

SOUTHWESTEAN LABQRATORIES e )




AMOCO OIL COMPANY swL Project No. 54-8905-253

twelve (12) point traverse for velocity measurements (six

points from each port) would be appropriate.

bDetermination of Stack Gas Velocity and Volumetric Flow Rate

= Method 2

Stack gas velocity was measured with an "“S" type pitot

tube constructed in accordance with "Proper Pitot Tube Sampling
Nozzle Configuration”, as specified in the Envirconmental
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 "K" 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 velbcity tests. In addition, cyclonic flow checks
were performed to ensure that the flow was parallel to the

stack wall.

SOUTHWESTERN LABORATORILS =w———.]



AMOCO OIL COMPANY BwlL Project No. 54-8905-253

Gas Analysis and Molecular Weight Determination - Methed 3

Integrated samples were taken during each SOx samp;e'run
and analyzed for CcOo, and O, by wuse of a standard
Orsat analyzer. N, 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 S0Ox sample

run.

Determination of Sulfur Oxides in Stack Gas - EPA Method 6,

and TACB gtandard Method - Chapter 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 #2). The
first impinger contained 100 ml of 80% isopropanol, the second
and third impingers each contained 100 ml of 6% hydrogen
peroxide (H,0,) , and the fourth impinger contained

a known weight of silica gel.

SOUTHWRSTERN LABOARATORIES w—————]



AMOCO OIL COMPANY 8wl Project No. 54-8905-253

Three S5O, 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 proporticnally 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 SO, contained in the first impinger
into the 6% H,0, 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

gulfur Dioxide

Analysis for S0, was performed in accordance with
TACB procedures (as contained in Chapter 29, of the TACB's
"Laboratory 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.

SOUTHWESTERN LABORATORIES —v————]




AMOCO OIL COMPANY 8wL Project No. 54-8905-253

oxygen
Stack gas 0, 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 was the duty
of the Department Manager and the Project Manager to answer any
procedural queries from the Laborateory 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 gamma 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.

SOUTHWESTERN LASORATOR | £ = ———




AMOCO OIL COMPANY 8wL Project No. 54-8905-253

SwL personnel also pefformed a quality assurance

verification of the SO analysis employing EPA prepared

2
standards (from SwL's library of standards).

DISCUSSION
All sampling was coordinated with AMdco 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 (o)

» 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.

S0, emissions were reported two ways. First, to

comply with 40 CFR 60, Subpart J (TACB Permit Special Provision

SCUTHWESTERN LABORATORIES w——.




AMOCO OIL COMPANY : 8vwL Project No. 54-8905-253

2) the SO, emissions were calculated on a ppm, dry basis,
corrected to zero % oxygen basis. The SO, emissions were
also quantitated on a lb/hr emission rate basis, in accordance

with the TACB Permit Maximum Allowable Emissions Table.

SUMMARY
The average 50, emissions for the three (3)
compliance sample runs were 108.0 ppnm (dry |Dbasis, 0,
free) and 26.3 lb/hr., which represents 43.2% and 16.2% of the
stated allowable emissions (250 ppm, dry basis, O, free
and 161.9% 1lb/hr). The unit produced 406 long tons per day of
sulfur product, with three (3) trains going through one (1)

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

SOUTHWESTERN LABORATORILY ~—r————]
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.. Texas Air Control Board

TABLE NO. 1

SOURCE IDENTIFICATION

]
:
I

AT AU o SR -

Plant Name: AMOCO OIL COMPANY . Phone: _(713) 945-1158
Address: P, O, Box 401

City: Texas City State: Texas Zip: 77590
Plant Manager: Mr. L, J. Sandheinrich

Plant Representative: Mr, Watsop Dupont

Process or Function: Sulfur Recovery Unit

Source Identification: SRU

Stack or Duct Description: Vertical, circular

Stack Height: _Platform Height 95° Stack Diameter: 7' 6"

Stack Temperature: 512°F Percent Moisture: 10,7
Sampliing Facilities: Two_(2) fouxr-inch flanged ports

Process (Batch or Continuous): Continuous

Normal Operating Capacity:

Operational Status (Sampling Period): 406 lon ons/da trai

through 1 scot tail gas unit)

Sampling Parameters: Su oxide ow, O n

Date Tested: May 4, 1989

Signed: / w{gf/ﬁ Lo

Phillip Yokley
SOUTHWESTERN LABORATORIES, INC,

SCUTHWESTERN LABORATORILS —————)
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‘FIGURE NO. 1 : RECEIVED |

AMOCO OIL COMPANY JUy 21 RN

!

Texas City, Texas ‘ rmﬁegfnrl;u Board
!
; .

L S

Sulfur Recovery Unit e :
SWL Project No. 54-8905-253 ‘“=SedmiBir o i ns
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FIGURE ¥ 2

SOUTHWESTERN LABORATORIES
ENVIRONMENTAL ENGINEERING SERVICES DIVISION

SOURCE SAMPLING TRAIN

probe and
nozzle
temperature
sensor stack filter &
wall hot box thermometer

pitot thermometer

ice impinger

bath )
\ By~-pass
valve
pitot thermometers \\\\ gauge
manometer / \ \

umbilical
line

©)

orifice dry gas pump

main

valve

E.P.A. Method 5 and 6 Source Sampling Train

EES 01/81-15/301
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SOUTHWESTIRN LARORATORTES . ) -

VILOCITY TRAVERSE FTFLD BATA RECE,VE[
r. Pllaﬂt: Artod Sl ¢ = . J@;&o 2y 1969 ‘
: s . egion 7
Date: . s5-y- @7 Time: Run: [ 33 3
Source Name: T
Bar. Pres. In. Hg. Stack Pres. ____ In. H,0 :
Stack ID Ye Inches Ambient Temp. _  °F Schematic.of Stack

Port Extensions (Inches)

Cross Section

(1) _Ji7z (2) _4t%

3 v (’a o Z _]-QL?N}
Point | Ref. Point © Ot Stack Temp. *F 4PVel. Head _inches Hy0
No. Dia. (inches) APy { 7aPy | Ts2
{ 1.4 3 L 05
- 1Y & 3.4 .13
3 25\ Tl LY oD
N 10"1 bé‘ 5" r’o
[l g5 Y 3L - 8L 1o
L 5L 8- 2Y —
! LO2,
Z 03
> o9
— 5
r }0
[ —
]
Ruerad Ca S0
LS 1
iy

Avg. TSR = Izﬁ + 460 =

Vs = 85.49 x Cp x Avg. /3F x / :,‘_’ .;l: Vs = 85.49 x ( )x(

N = No. of Temp. or 4P Readings
Probe ID __RB-13

LES 01/81-16/400

Temperature ID oo * 33yve

Avg. JF-:%'

)2 /=3

Barometer ID R

7 -§-3




AN0CO OIL COMPANY -- SOLFUS RRCOTRRY 0NIT

Southwestern Laboratories
Environmental Anaiytical Services Division’
Ecouston, Texas

E.P.A. Nethod § lnalrtical Data
(Sagp ;  HMet bvg  1dvg Neteridvg Stack|bvg sq rt!! Heter P | Stack P ! ’
Bun Tine | Vol. delta B Teap. | lemp. /fdelta? B ) P As
Fo. i{sin}}(cu ft) 320 (F) : (P in BZU]H . Bg) j{in. Bg) i DGACK 4 Cp | (sq {t}
1 : 10 ) 11,676 ulé 5087 2895 29 951 2919 O 1. 0295/ 0.787 7 44.178 V
1&9 oL
1 S

a0 ! 11.836¢ / 51567 0,2895 629,95 | c 8N {IZSS 0. 'IBT"r 4.179
} (/30 i 11.822 05 A-H"'-/ 51217 0, 2902‘8/29 By 9797 102067 07&1"‘"41 179

(06

Tot. H20 |
Ran Collset | Orsat Data
Bo. (al) 41602 L 302 ! IN2

1 W6 9;22{929’
I 5;,221923/’
3 %57 57 297 93
B.P.A. Method 5 Flow Calculations
Rup |} ¥m Std. 3 H20  WWSG Vs ACHE Qed N
fo. !! dsef VAl wle'ﬁ/sec P _ dest/hr U
{0 11,366 7 12 53 21.500° 21,11 56,113.48  1,599,306.¢ |
24t m 69 ©27.00%7 21,12 55,987.32 1.535.311.5%
3 %346 91 . anzml 15 58,067,568 1,838,245
.1
11347

v /73{7

- l6 =




SCUTHWESTE

RN LABCRATORIES

SOURCE SAMPLING FIELD DATA

PLANT _Awaoce oo o0 STACK _ 3%V
DATE _g-4-3.9 OPER. oy, SAMPLE NO. _| STACK HEIGHT
STACK DIA.(exit) STACK DIA. (port) STACK PRESS."H,0 - ¢ BAR.PRESS.'"Hg 25.2¢
PROBE ¥O. _ 8- =3 PICF __ _3&> DGMCF  }.020C NOZZLE NO. _a//4
NOZZLE AREA _A//A FILTER NO. L opusy SILICA GEL NO. _2-° INITIAL LEAK RATEC.0(s
METER ¥0. __ 3 AR @ _1.385.8 BOX NO. _ (= FIMAL LEAK RATE o=
PROCESS DATA Sup fo:guy [£iASSEM. MDIST. NOM. REF. PT. _r/4d PROBE LINER g5
ins. Fed In., Hy0 oF Dry Gas Ia.Hg Temp. OF
Meter Temp. Gauge
Clock D;?CG“ Probe oF Line Ts {Last
BT | Time | o500 ap 8% | Temp. [ Inmlec | Outlec| Vecuul| Box| Stack|Imp.| J&F
ser | )20 | 234.y8 1) o z 2% 7
}
2l 123t 5] 39 132 272 22
j2 L 1238 4§ J8 24 2 /e 37
2| 240,42 jog 1 St LA 34
1270 |24z 4L los 182 | 273
4
[15¢ Z-‘H 30 s Z IPCH XS 258
e 12 30 129 2ue
Bucdd 2’ 3 3. 50
z L
20 e >l }{‘ / 1
SAPLE MNET VOL. AVG aH AVG METER TEMP AVG STAGR  AVG joF
TIME TEWP .OF
/:3 )& s12 7 Sed.1(R) ZJ)T‘/Pn /
Vm(Std.) = (N.t: Vol.) X Z'ocucr) X T 57 AML (N *729.97 Sed.F - Lkl dscf
Ambient Temp. OF  Avg.Mater Temp. 55 °R Macer Pregsure (Pm) o 2N 4250 o 22
) (In. Hg.) 13.6
Stack Pressure (Ps) = 22)\ + /¢ = 23.3)
({n Hg.) 13.6
- CRAT oo ]
Thermometer ID Duat334vo Barometer ID W 1220k - 1236
T-83 /
EES 01/81-16/401 e :
- 17 -




SOUTHWESTERN LABORATORIES
SOURCE SAMPLING
ANALYTICAL DATA

) Plant: _ dwoco o (o
Jrass CA TX.
Box e (A1 Run No. J Date: S-4-8J5
PARTICULATES: Filter No. 31pﬁ§s
Wt. Filter - Final ]
Wt. Filter - Tare \
Wt. 611 Filter , .
Acetone Wash Particulate \L
Weight Partial Particulate (IMPP) : g-
1st Impinger

2nd § 3rd Inpinger

Impinger Catch-Total (IMPI) g-
Weight Total Particulate (GPC) g
MOTSTURE : Flesi’1 Flask 2 Flask 3|  Silica Gel No._ @423
Final weight 2ishg  _89.9  (3%L Final Weight __ 23G.0
Initial Weight )4Yg.! 1632 J3¥ Initial Weight —t35=5 230.3
Net Increase 5.F 2.3 A Net Increase(TG) <s.2 -~ g.
Total Water Collected (TWW) 33.1,/511 Vn(Std) 1) 3Ll dscf
4 Moisture ® o Eg;g‘)"’y X.m) xxloo; - M R
ORSAT: ,z.ﬁBQLcL
Time : Lo MOLECULAR WEIGHT: (MSG) g/g mol
€o; Hy0 = )z57x 18 - 225
0, €Oy - gog X .OYP X 44 = ). @8
co 0, -85 X 02Zx 32 * L1k
cO -___ x __Xx28= ——
sConverted to ml by dividing by the density N, =835~ x ,928% 28 = 2.7

of water (1 g/ml)

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




SCUTHWESTERN LABORATORIES
SOURCE SAMPLING. FIELD DATA

PLANT _gpupen D.((o STACK ____ SRl
DATE £-u4-82 OPER. _ JED SAMPLE YO. _ 2 STACK HEIGHT
STACK DIA.(exit) _g0° STACK DIA.(port) STACK PRESS."H,0 ], BAR.PRESS."Hg 2.5 (
PROBE ¥0. %R PICF  /¥? DGMCF _ /.02 9C NOZZLE No. /2
NOZZLE AREA M, FILTER NO. Pypes SILICA GEL NO. _ 24 INITIAL LEAK RATEC. zis
METER NO. AH @ [- 2899 Box vo. __E FIVAL LEAK RATE &/«
PROCESS DATA ~ASSUM. MDIST. NOM. REF. PT. _ajA PROBE LINER g 55

“ins. Fed In. H70 oF Dry Gas In.Hg Temp. OF '

Meter Temp. Gauge

Clock DH:S:’ Probe oF Line Ts |Lasc|
2T | Time Reading AP AH Temp. | rnlet | outlee| Y2SUUB{ Rox| Stack|Imp. J AP
st 11208 Z2NRZ53 %1 -2 1°Y4 _1_9% q'77 22

133 |2se.2ls oy | jeYy Yre

1318 leszes )T Jot Y e 3B

1223 2y .z 3 114 | 108 47, H,

1328 |1¢St. e 8 Jot 14k Tk

132> |25%.19 | j2o | jo® | 4% e
b |{3:38 |2GO-yR8

M 2 3D
d
ya

2o | 1.98 v 10!'/

SAIPLE MNET VOL. AVG &H AVG METER TEMP AVG STACR  AVG JoF

TIME _ TEMP.?F

1.9%0 " ged ).020C _S297 Std.T(R) __25-357Pm .
Va(std.) = et Vol.) X (DGHCH) X ~ 6,0 , AT (B *29.925ced.F ° AL 36F  dset

-
op Avg.Meter Temp. °R Matar Pressure (Pm) 223 1e (SO w2 AT

Ambient Temp. 2
(In. Hg.) 13.6

Stack Pressure (Ps) » 2901 + =)L = 230 /

(1o Hg.) | 13.6 Bivs 2 cksaTD
Thermometer ID Daac ¥ 33vyo Barometer ID 2 1308 - 1338
TC-98-3

/

EES 01/81-75/401 - 19 - [/“l




SOUTHWESTERN LABORATORIES
SOURCE SAMPLING
ANALYTICAL DATA

‘Plant: Avoce nif _Co -
Tt ans c_..%r =
Box F ®) Run No. 2. Date: < Y-8 9

PARTICULATES: Filter No. 3.”,4-53
Wt. Filter - Final
Wt. Filter - Tare

Wt. on Filter .

Acetone Wash Particulate ¥
Weight Partial Particulate (IMPP) : £
ist Impinger
2nd § 3rd Impinger

Impinger Catch-Total (IMPI} g-

Weight Total Particulate (GPC) g
MOISTURE: ﬁzaﬁfl f;l—a:l? 2}*:0;1‘—51(—3—-, Silica Gel No. 24

Impinger Wash H,0 -

Final Weight RE| 288.0 Final Weight 22Y -3

Initial Weight 148-0 2LY.3 Initial Weight 2is.o0

Net Increase ’O-B/ 20| / Net Increase(TG) (,.?-—/ -
Total Water Collected (TWW) 25’-9/ml Vm(Std) 1{:-3LF dscf
oisture = g Q0TI TN <100 I

12 .58 L3y 0 F3
ORSAT:
Time ' MOLECULAR WEIGHT: QMW5G) g/g mol
co, | H)O - .57 x 18 - L34
0, €O, - 9p3 X .0SD X 44 = )6t
co 0, * 503 x.0LZx 32 * 043
co -__x —X 8 = —~
'ggn:::::daog?ill):y dividing by the density N, -.903 X, 928% 28 = 2>
M S6 2% -85

EES 01/81-16/402B




SOUTHWESTERN LABORATORIES
SOURCE SAMPLING FIELD DATA

PLANT _Amoco Nt Co

STACK __BEu

DATE _§-u-g.9 OPER. TJep SAMPLE %O. __ D STACK HEIGHT
STACK DIA.(exit) fo” STACK DIA.(port) STACK PRESS."H,0 7.¢(  BAR.PRESS."Hg 2>-F(
PROBE NO. _8°R " PICF 3833 DGMCF (0250 NOZZLE NO. _p/A
NOZZLE AREA Mt FILTER NO. _p. pnses SILICA GEL NO. 2%~ INITIAL LEAK RATE “o/~
METER ¥0. _3 AH @ __ |-7R%s BOX NO. =3 FINAL LEAK RATE cojd
PROCESS DATA é#d&rﬁrﬁsm. MDIST. NOM. REF. PT. f'ﬁ PROBE LINER _§'s35
“ing. Fe3 In, H70 oF Dry Gas In.Hg Teop. OF
Meter Temp. Gauge
Clock D;zts:’ Probe of Line Ts |Last
P | Time Reading aP aH Temp. | Inlet | Outlec| V3SUUR| Rox| Stack|Imp.| JaP
T M 33 212 LS5 )8 els) 4 &2
(94t 1764~ 2, j0T | jot 9 78
1yyE  lelt-) 2 108 | Jodq { . 22
15T 120L5 11 1(2 | Jote 9 3T
5% [¢30:08 128 lov | 4 3T
/5ot |ZF2.0y np 11951 4 +3
G 1507 12724 oA 12
/,yq'.z/ M3 .50
| A
'
Lk
L - (104}
SNPLE NET WL. AVG &H AVG METER TEMP AYG STACK AVG
TIME TEMP .?F
Y f/:3 w15e 2 s2m 7 StdT(R) zy-ﬂs'/pm y ill!/dscf
vm(Std.) = TNet Vol.) x %ﬁté‘i‘h) X TS5~ AT (R X29.92 SedoP .
Ambient Temp. op Avg.mcer,ﬂnp.ﬁok Mater Pressurs (Pm) -?)_v‘.'.*-.:.ib_-_?_-"_{sz/
_ . (In. Hg.) 13.6
Stack Pressure (Ps) = 29.9( +~1. 4 - _2_9-?)/
(in Hg.) 13.6
Row 3 oReAT S
Thermometer ID Do #33yus- Barometer ID % ] 1933+ 1507
TC-85
EES 01/81-76/401 - 2] - /V‘(




SOUTHWESTERN LABORATORIES
SOURCE SAMPLING
ANALYTICAL DATA

Total Water Collected (TWW) ZQ»S?é;

(0.04707 x TWW) x 100
m t * . x

§ Moisture =

ORSAT:
Time
coz
0;
co

eConverted to ml by dividing by the density
of water (1 g/ml)

EES 01/81-16/4023

Plant: Amocr eyl (o -
TR cdiﬁ e
~ Box = {C) Run No. 3 Date: <-y~59
PARTICULATES: Filter No. By DRSS
Wt. Filter - Final f
Wt. Filter - Tare
Wt. on Filter .
Acetone Wash Particulate _
Weight Partiasl Particulate (IMPP) : g-
1st Impinger
énd § 3rd Impinger
Impinger Catch-Total (IMPI)
Weight Total Particulate (GPC) g.
MOISTURE : “asr1 Flask 7 Flask 3|  Silica Gel No._ 2S
Impinger Wash H,0 " _ )
Final Weight jq4E.4 28534 Final Weight _235.94
Initial Weight /434 2,51 Initial Weight_ 2252
Net Increase - / 203 e Net Incresse(TG) _(,.& - g.'

Vm(Std) JieZlo dscf

124, 3355
T2t 3355

~58). %

MOLECULAR WEIGHT: (MWSG) g/g mole

- = ).28¢
HZO 09s x 18 }

- s |.582%
c°z , fot X 050 X 44 = | B
Oz * ol x.020 X 32 = S Hel

\

0 -— x — x28 =
x ,930 x 28 = ?3-‘,62

N2 =01

MO E Z?BD




‘S"a[ SOUTHWESTERN LABORATORIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services

222 Cavalcade St. ® PO, Box B768. Houston, Texas 77248 @ 713/682-9151

| PROJECT: _ o of o TEXAD oA TR, SY ~ex PROJECT NO.:
CALCD. BY: DATE: cHkD BY: __TZD - DATE:__5~S -8
- . . }mg A O JCYED Ll -
_l\__f,Ba.Cc:c.,)z T, z o.cofgy N
Rurd fsmp- vf: AlwquoT LS Ty pao T Bk Corr: Th@nE
I/l S 5 4.00 q4.00
" " 5 ‘J-OO
12 118 5 9.20 9.2
: . 5 2.z0
i/-"‘ 105" 10 0.3 ©. 70
" 10 0.10
1—/! 88 5 d.40 .40
" - 5 oo
2fz¢ 3 zi 5 150 7.53
“ § 5 .55
3/‘ % 5 0.15 ©./5
g - 5 0-$5
3/:?3 zZzo 5 7.50 #.50
" 5 750
§o% Sy 81k - s <.05 FASR1e
. 5 Z.05
GA MO Bik, - .08 £ Q&
% 5 <.0%
oS 88- L0t
crd QA . 5 435 «
" :r ‘I?S‘
Y23 opr. o s 1#.55 255
¢ “ 4+ sex. /S5 .

o
3ex: O.lcigo N Hzs0y

- 23 -




ABOCO OTL COEPAMY, TRIAS CITY, TRIAS -- SOLPOR RECOVERY ONI?

Southwestern Laboratories
Eavironmental Analytical Services Division
Bouston, Teras

502
Lab Data " : Tlow Inputs i
-------- i H e i
Titrant | lap. (Aliq | HE | i ' H ;
Bun ;! Volume |Final V) Vol |Hormality;Dil || | Yo Std. | Y E20 (302 Qad :
(abs) | (aLs) |(nle}} (N) |Fact!| b o(dsef) | ' (dsef/hr)
| 1 ] : t

""""""""""""""""""""""" |"“""')""“ bt |

'
]
1
[}
1
'
'
]
L)
i
1
1
I/
1
1
]
1
i
1
t

e S

14 9.207 1184 5.0 - 0.00888 7 1 1 !O1L366TT 12533 2.2 1,598,308.0 (o
18 0.70 7 105‘;10.0 '.,0.003!9} 14 bo11.366°7T 12,53 % 2.2 0 1,598,306.0 ;
2 1AL WY 5.0,‘ 0.00889/{ i Vo167 968 72,20 1,635,817.9 )
3 T.504 2207 5.07 0.00889° H i 11346 ‘./ 9.90"., 27 1,639,235 )
2L
E.P.4. Nethod 6
Sulfur Diexide {502) 0

Caleulations "
Bue Comc. | pp» | pes | pp» , Ibjdr i
Ro. (1b/dscf} ; (dry) | (wet} (02 free}! M
14 1.1998-05 | 7T2.06 ) 63.00 7 80.54 19.18 !}
18 4.0598-07 3 2.44) 2.13;, 2.13% 0.65 1)
2 L1.780E-05 } 106.85 ) 96.59 ) 119.54; 29.11 )
3 1.826E-05 1 168.72 ) 98.86 ) 121,33 ! 29.93 )




S0v/2-18/0°

- %" 0 + %0 + *0% = 0t 0 + 0 + *00% - % 00 + %0 + My
- 0% T0 + 00 - 0y 0 + 00 = 0y . %0 + Dy
T ey T oy T =V T oy T =0V Ty
{GIZATVNY IWILL (TS TWIL :ON N
- 0% o + 20 + 008 " . 8 — (0 + 0+ 0D s — = Q0% — @ + 0 + 00t
- 0% g+ Ny oz = 08 OL Z9+%0y - 0'2 = 0% ot LR ¢
— =fos T oy a5 =0V o= 8 0% =08 OF G
QSN ST EIATWY THIL 2058l 45hi ETANS TIL 2 $ON Ny
T = 008 w+¥+%8 — = 0% — ©+0+%W08 —— = 008 —- ¢+ 0
= 0y PPelomy 12 = OV 2E %0+ 2008 . 22 = OV 2 € %0 + %008
T =t gy 0% =08 0% gy 05 =0V 9% s
2T -BoNl QIR HNIL T S goel :@E1aVS INIL 2 0N N
- 00V @ + %0 + %0y - (% 0 + %0 + ¥(0% — - W% — 00+% +%m
- Ty 2o + 2008 2 - y ot 20 + 0% P 72 = ‘08 24 %0 «» ‘00t
- 2000 tov @k w=io% B8h oy T 9% sioy ©O% 0]
S99l - ShSE  SOIZATVNV HHIL A2l HETdWVS TWIL { ON N
S AN
€9-h-G AL TRSSEW
TS NgS  t@WN E0NN0S IO oMy LNV

1IRIS VIVT 0 Id 1VSHO
*INI ‘STTHOIVHOEYT NUZISIMIINGS
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Standard Conditions: 68° and 29.92 inches of mercury

Stack Conditions: Stack temperature, pressure and moisture =

ACFM

As

CFM
co,
Cco

Cs

De

DGMCF
DI
dscf

°F
GPC

EES 01/81-16/700

Average temperature at meter in degrees Rankin

DEFINITIONS JiX 2y 1989

Region 7
Texas Air Control Board

NOMENCLATURE

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

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 (PICF)

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

Equivalent stack diameter of rectangular stack

(De = 12_-1,-'%)

Dry gas meter correction factor
Deionized water

dry standard cubic feet

Excess Air (expressed as percent)
Temperature in degrees Fahrenheit

Grams of particulate caught (total)

SOUTHWESTEAN 4 ASONATON €} e

- 26 -




Page -2-

4 Grams

gT Grains

Hg Mercury

HZO Water

1 Isokinetics as percent

IMPI Grams of particulate caught in impinger

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

MWSG Molecular weight of stack gas in grams/gram-mole
(g/g-mole) or pounds/pound-mole (1b/lb-mole)

N2 Nitrogen

O2 Oxygen

Pb Barometric pressure in inches of mercury

Pm Meter pressure in inches qf meTcury

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

P, Barometric pressure of reference barometer

Ps Absolute pressure in stack in inches of mercury

PMR True pollutant mass rate in pounds per hour

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

Qsd Dry volumetric stack gas flow rate corrected to
standard conditions in dscf/hr

°R Temperature in degrees Rankin (equivalent to °F + 460°)

Std.P Pressure at standard conditions (29.92 inches of
mercury)

EES 01/81-16/700 BOU . AWESTEAN LABON S TON ES e

NOMENCLATURE (Cont'd)

- 27 -




Page -3-
NOMENCLATURE (Cont'd)

Std.T Temperature at standard conditions (528 °R)
- TG Total weight of water collected in silica gel, in grams
T, Temperature of reference thermometer
Ts Stack gas temperafure in degrees Rankin
Tt Temperature of test thermometer
TWW Total water wash volume collected in impingers and

silica gel, in milliliters (ml) NOTE: Density of
H,0 equals 1 g/ml

Vm (Std) Total gas sampled converted to standard conditions,
dry basis, in cubic feet

Vs Stack gas velocity in feet per second

&H Velocity head orifice reading in inches of water
AP Stack gas velocity head in inches of water

] Sample time in minutes

EES 01/81-16/700

BOUTHWNESTERN LABORATO P £F ceee, ]
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J’w[ SOUTHWESTERN LABORATORIES

ENVIRONMENTAL SERVICES, HOUSTON, TEXAS
CONTROL UNIT CALIBRATION

BOX NO. unw®* D DATE j-1.-83
DRY GAS METER NO. Barometric Pressure, Pb 3024 in. Hg_
Gas Gas Temperature
Orifice | Volume Volume Dry Gas Meter
Manometer [wet test {dry gas | Wet Test Time
setting | meter meter Meter | Inlet | Outlet{Average | min.~ | Time
AH v v . e
» w? dr» Eys» tdin tdb' td’ sec
3ee, o1 q 7 , - s i
0.25 3 LS Y62 T y }'ze,(, e o 385 10:217. | 10- 36 {10304 |].LSSO
.Yy - e s
0.50 5 Y [ P71 2T 855 05 vl liz3F (10330 [13Ho0
3395 o ) AT N
1.0 5 3=H--SL.]S' I+ 5 IDHG SZIOD ma/ 3134 |9 3zs 1 0266 |i.g500
338-555 t B — , s
2.0 10 e s | Paq | Ve 1 28 | 35 s fagud | oz b osg s
v
Average |l:22% |I-+8§99
Calculations
Y AH@
Vi Py (tq + 460) 0.0317 aH [ (r, + aeo)e:IZ
AH AH
AH 13.6 Vd (Pb + 13.6) (tw + 660) Pb (tg + 460) Vy
' —7-
/ 7 s / s B s /
0.25. 0.018 3.00 - 201 x SRS O odUF X255 S34. jo-3L
2,934~ 30 2 S 0.294"r S38.57 o0~
. / Ve - s _
0.50 | 0.037 | 508 zer ssos” Q-23%. .50 FE ANILIEA
1.9837 30287 534~ 302y 55057 L S-o0s
pr— j
e
% A s Ve .7 e
1.0 0. 074 Bos « o2 - Sk, 0.03%F: l.oo 534 23
. . 147, 30.%y7 S34~ oz’ sz Sowe
P /
2.0 0.147 10.0eS * 10,24 5+3-S'/ o.08F . 200 7 Sad, 1D MY T
1039y 3035753y ~ 30.24/ 533.57 10.00, '

Is each sH® within.i5 of 2HE
-_ ves, then ZA¥T is valid.
__.No, then repair and recalibrate. SOUTHWESTERN LABORATORIES

Is each vy within0.,02 of ¥

__ Yyes, then Y is valid. /%6&/. N LT ,.‘"
)

__ Ho, then repair and recaiibrate
0an - - 29 - !.‘."‘\ .
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SBOUTHWESTERN LABORATORIES

ENVIRONMENTAL SERVICES, HOUSTON, TEXAS
CAMMA CALIBRATION SHEET

_ : M SHEET ]
PROJECT Do o co Tt Cuh T LABNO.: _ Y- %82 F DATE__S-5 -39 .
0% WO, 3 .CURRENT ¥ 1. 02.5¢,
AVERAGE AR SO
MAXDIUM VACUUM 477 ACCEPTABLE vy LIMITS
WET TEST GAS VOLUME: | cc rro L5781 TO_) c&i
BAROMETRIC PRESSURE: 25 ‘& IN. Hg
DRY CAS TEMPERATURE
METER WET DRY GAS METER
VOLUME TEST INLET OUTLET | AVERAGE
BT | e |t | % v
v o op op
Z¢o- 35 3 I T [
3 T+
2ol 132 go Ho lezze
ze)- 52 go EIA
a +3 755
282 o 5Y IR ‘ b.o3
282 JoI &Y Ex:
283% bbb +3 8% 7% Se )-03313
AVERAGE v o3 W . Qumm-t
S RLD
Vv, Py (t,+660) -
v‘ (Pb + 138 ) (e, + 460)
L.co .73 9¢'53% / -)c32o
LIy 59:00'533/ .
doo - z9.9¢ 5335/ Ll Bk CYHS
99 3cco 5337
Lo 259tk SYT [/ - 10343
9325, 3500 333, SOUTHWESTEAN LABORATORIES
KRk W i
S KW TR
§
EES 01/81-19/801
. =30 -
e S ¢



ARL POE CO., INC- 99 REINERMAN ST. * HOUSTON, TEXAS 77007 « 713-881-3816

August 9, 1988

Scuthwestern Laboratories
P.0. Box 8768

Houston, TX 77249

Attn: R, Daughtery

Dear Sir:

This is to certify that your 150 Precision Wet Test Meter,
Serial No. AB-3, has been calibrated with an American 10 Ft.
Bell Prover, Serial No., 3157. It is traceable to the Bureau
of Standards.

Reference No. 106870, PI-TAPE.

Test results are as follows:

IN-TEST OUT-TEST
Rate of Flow % Error Rate of Flow % Error
75 CFH 1,5%- 7% CFH 0.0%%
Sincerely,
CARL POE CO., IN(::::zJ
CjEEs-—L-QJ_J .
Carl W. Poe
CHP:mv

GAS MEASUREMENT EQUIPMENT « SALES AND SERVICE
- 1 -




SOUTHNESTERN LABORATORIES
TEMPERATURE SENSOR CALIBRATION DATA

.

DATE: 223 - 2 THERMOCOUPLE NO.: 2 -3

AMBIENT TEMPERATURE: __ 77 °F BAROMETRIC PRESSURE: __ 30.0Q I, Hg
CALIBRATOR: W.’dng, REFERENCE: Mercury-in-glass 4<stw  3(C

Reference

Reference Thermometer - Thermocouple Temperature
Point . Temperature Temperature _Difference*
Source 9C OF OR OF YR %

Tee  water 0 22 | A 35 495 0.6
Boiling water 10 {3.8|673.%] Q77 677 0.8
oy.s| w23 93 0.2

. = —
by done s s et ey dradd ia wms ics e enas TN [ R [ ey SVp - -
oo HITH R BRI I S T L L R L G P R R T 1 T Feettydnt|
[HyIDey NS SR (ry REM R N ek b 4 0 NIV fash A b gepede [ par T Y PP —
e S E] s sh Eraais SIS SR R RFu B ng Ty un e g REs NEq TN U Ea SRNEERY d Fedbsdesis Siduelaai] Futsgniint!
Tl ~feddm e di REP & i foin i TIEVTTL —.ina.... i¥i=y .,.‘.1!_._-.._.”..3'.“. ol e aeb S T §
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SOUTHWESTERN LABORATORIES
SOURCE SAMPLING CALCULATIONS
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‘RUSSELL J. DIRAIMQ. P.E., Manager

Environmental Services
Houston

Formal Education: : .
B.S. Civil and Environmental Engineering - University of
Rhode Island - 1977

Additlonal Technical Education:
Texas A & M University- Cause and Prevention of Grain
Elevator Fires and Explosions - 1978
Kansas State University =~ International Symposium on Grain
Dust - 1979
Houston Building Owners and Managers Association, Inc. -
"Controlling Exposure to Asbestos in the 0Office

Environment" - 1985

The National Asbestos Training Center - University of
Kansas "Practices and Procedures for Asbestos Control”
- 1986 .

Industrial Hygiene & Safety Technology, Inc. - "Hazardous

Waste Site Operations and Emergency Response", 29 CFR
1910.120. 40 hour training course, August, 1987.

Texas A & M Extension Course - T'“Asbestos Hazardous
Emergency Response Act", 40 CFR 763 Subpart D, April,
1988. Certified Inspector; Certified Management
Planner.

Professional Engineering Ragistration:
Texas

Cartified Taxas Air Control Board Visible Emissions Evaluator:
1978 to present

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

Professional 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

SOUTHWESTERN LABORATORIES er——)
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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 1laboratory 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 0il company, the Beaumont Specialty Chemicals Plant of
Mobil Chemical Company, the Texas City, Texas facility of Amoco
0il company, and the Houston, Texas facility of Hatheway
Patterson Corporation.

SOUTHWESTERN LABORATOR LS e, )
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PHILLIP W. LEY, Environmental Scientist
Environmental Services
Houston

Formal Education:
B.S. = Environmental Health, East Tennessee State
University - 1981

Addltional Technical Education:

Asbestos Abatement Training Program, 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 ~ 198s6.

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

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

Cartifled 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 his 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. His 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.
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JESSE ROBERT DAUGHTRY, Environmental Technician

Environmental Services
Houston

Additional Technical Education: :
Texas Water Commission Wastewater Operator, Class D
Certification, January 21, 1986.

Texas A&M University System, Wastewater Analysis, February
6, 198e6. '

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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W ,__1" Amoco Ol Company
v MV o= RECEIVED

JER BY 1889
Region 7
.. Texas Air Control Board

L.J. Sandheinrich
Refinery Manager

June 19, 1989

CERTIFIED NO.: P 882 515 693

Mr. Herbert W. Williams Q'?-—Z 3’2’

Regional Supervisor

Texas Air Control Board, Region 7
5555 West Loop South, Suite 300
Bellaire, Texas 77401

Amoco 0i1 Company, Teias 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 01l Company,
Texas City refinery submits the results from stack testing performed on the
Sulfur Recovery Unit stack on May 4, 1989. This test was required to
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 S02 at a rate of 26.29
1b/hr during the test. This rate is well below the allowable rate of 161.9
Tb/hr reflected in permit R-8811. Measured $S02 concentrations averaged 108
ppm, compared to the permit 1imit concentration of 250 ppm.

Sulfur production was 406 long toas/day for the May 4, 1989 test period. To
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 SO02 concentration
measured at these test conditions is equivalent to what would be measured at
a production rate of 812 long tons/day through both SCOT tail gas units.
(406 long tons/day per SCOT unit). The S02 emission rate would be twice the
measured rate, or 52.58 1b/hr, which is below the allowable rate of 161.9
1b/hr reflected in permit R-8811.
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Mr. H. W. Williams
June 19, 1989
Page 2

If you have any questions concerning this test, please contact Ms. R. S.
Edrozo, Engineer, Environmental Control, at (409) 945-1156.

Very truly yours,

L. J. Sandheinrich
Enclosures

Dr. E. R. Ibert

Director of Environmental Control Services
Galveston County Health District

P. 0. Box 939

La Marque, Texas 77568

Mr. E11 Bell

Executive Director
Texas Air Control Board
6330 Highway 290 East
Austin, Texas 78723






