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CHAPTER | |

SOURCE TEST PROGRAM OVERVI EW

| NTRODUCTI ON

For source test results to have value they nust neet severa

obj ecti ves:

Conpl et eness
Preci sion
Accur acy

Represent ati veness

A

Conmparability

Thi s chapter descri bes how a source test should be pl anned
and executed to neet these objectives. Source testers nust

mai ntain records to show the | evel of attainnent.

PLANNI NG THE SOURCE TEST

Intelligent planning of a source requires an understandi ng
of the purposes and ultimte uses of the test data, and

adequate information on the nature of the source to be

t est ed.
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Est abl i shi ng Pur pose of the Test

Source tests generally are conducted either to determ ne
conpliance wwth District, State or Federal regul ations, or
to obtain data for engi neering purposes. Conpliance testing
requires that the source be tested as it normally operates.
Thi s means the source tester cannot request the conpany to
change its operation to conduct the test under nore
"representative" conditions, such as worst case. In
contrast, tests for engineering purposes often require the
source to be tested under specific operating conditions. It
is inmportant to clearly establish the purpose of the test

and the use of the data before conducting the test.

Proper coordination with the source operator often nakes it
possi ble to conduct a source test to obtain the data

required for both conpliance and engi neering purposes.

A major problemin conbining a conpliance test with an

engi neering test is achieving conpleteness. Wile the data
obtai ned may be sufficient to determ ne proper equi pnent
operation and conpliance with emssion limts, it may be
insufficient to establish representativeness of process
operation. Information on representative operation is
useful in enforcenent proceedings if the test indicates

nonconpl i ance. Therefore, all equi pnment operating
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paraneters that have any effect on process em ssions or
control device efficiencies should be docunent ed.
Parameters to be nonitored nust be established before the

test is conducted.

The requestor can usually provide information on the purpose
of the test, but may not be aware of the capabilities and
limtations of source testing. The request may need

nodi fi cation. The source tester may need to contact the
conpany or others famliar with the operation to fully
establish exactly what tests should be conducted and what

paraneters shoul d be nonitored.

Est abl i shi ng Applicabl e Rul es

Different rules have different testing requirenents. For

i nstance, rules for sul fur conpounds, sulfur oxides, and
sul fur dioxide each require different testing techniques.
Sonme rules limt emssions as a function of process
paraneters. Therefore, the accurate determ nation of
process rates (e.g. fuel usage, process weight) is just as

i nportant as accurate neasurenent of em ssion rates.

The applicability of a rule often depends on conpliance
dates or specific definitions of an operation. This
informati on can be obtained fromthe equi pnrent owner or

operator, the engi neer processing the conpany permts, or
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the inspector responsible for enforcing the rules. In cases
where sonme doubt exists as to the applicability, the

appropriate District staff nust be consulted.

Performing a Pretest | nspection

Dependi ng on the conplexity of the test or famliarity with

the facility, the source tester nay need to inspect the

plant. Figure Il-1is a guide to determne the need for an
on-site inspection. Figures Il-2 and I1-3 indicate typical
itenms to be checked during the inspection. |nportant

consi derations include the foll ow ng:

1. Type of process or operation. (Qotain a flow

diagramif available.)

2. Type of em ssions.
3. Ef fect of plant operating conditions on em ssions.
4. Location and condition of process instrunentation.

5. Duct si ze.

6. Tenperature, pressure, velocity, and noisture

content of the effluent gas stream
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7. Location and accessibility of the sanpling points.

8. Adequacy of platforms, sanpling ports, and

power supply outlets.
9. Saf ety hazards and special equi pnment needs.
(Obtain approval from appropriate safety

officials, if necessary.)

Est abl i shing Sanpling Strateqy and Data Requirenents

The process being tested may be steady state or cyclic. |If
the process is cyclic, the sanpling period should be planned
to include at | east one conplete cycle. |If the cycle is
short it may be necessary to sanple over several cycles to
obtain an adequate sanple. |If the cycle is long it may be
preferable to sanple the cycle in separate but definable
parts. Data obtained during each part may often be nore

useful than an average over the entire cycle.

Where process data are used in source test calculations, the
accurate nmeasurenent of that data should be given as much

i nportance as the accurate neasurenent of em ssion data.
Therefore, the tester should plan to check calibrations of
process instrunentation (using NBS traceability, as the

hi ghest standard of accuracy). Confirmthat calcul ation

techni ques are appropriate and result in accurate
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information, and verify that all data used in cal cul ations
are accurate. Methods of cross-checking process data should

be used wherever possible.

Assuring Proper Sanpling Facilities

Adequate sanpling facilities are necessary for obtaining
representative sanples in a safe manner. This is required

by District Rules and Regul ations as foll ows:

"RULE 217. PROVI SI ON FOR SAMPLI NG AND TESTI NG
FACI LI TI ES (Adopted January 9, 1976)

The Air Pollution Control Oficer may require the
applicant or permttee to provide and maintain such
facilities as are necessary for sanpling and testing.
In the event of such requirenents, the Air Pollution
Control O ficer shall notify the applicant in witing
of the required size, nunber and | ocation of sanpling
ports; the size and location of the sanpling platform
the access to the sanpling platform and the utilities
for operating the sanpling and testing equi pnent. The
pl atf orm and access shall be constructed in accordance
with the General Industry Safety Orders of the State of

California."

I1-6



GQui delines for Construction of Sanpling
and Testing Facilities

The selection of the proper sanpling site is inportant to
assure obtaining a representative neasurenent of the
pol |l utant em ssions and the volunetric flowrate froma
stationary source. Accessibility and safety also are
essential considerations. The tester nust consider

cl earance for sanpling equi pnent, access to electrical
power, exposure of personnel to weather and process heat,
presence of hazardous gases, and any other pertinent safety

factors.

M ni mum construction requirements for permanent, safe, and

accessi ble sanpling facilities at a stack or duct are as

foll ows:

Sanpling Ports

Port Location - Ports should be |ocated at |east eight

stack or duct dianeters downstream and two di aneters
upstream from any bend, inlet, outlet, expansion,
contraction, or other flow disturbance, or froma
visible flane. To determ ne upstream and downstream

di sturbances for a rectangul ar stack or duct, calcul ate

the equival ent dianeter as follows:
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2 X Length x Wdth
Equi val ent Diameter = ---cceemmmocoaonn-
Length + Wdth

| f necessary, an alternative location at |east two

di anet ers downstream and one-half di aneter upstream
fromany flow di sturbance nay be used, subject to
approval by the Executive Oficer or a designated
representative. For any |ocation selected, the gas
should flowin a linear pattern parallel to the axis of
the stack or duct, have a uniformvelocity profile and

not flowin a cyclonic pattern.

Port Type - A sanpling port should be a 3-inch inside
di aneter welded nipple with a screw cap or a pipe with
flange. A gate valve should be used for stacks
handl i ng hazardous gases or gases over 2000F under

positive pressure.

Port Installation - Ports should be flush with the

interior stack wall and extend outward fromthe
exterior wall at least 2 inches and not nore than 6
inches. Ports should be |ocated at |east 4 feet and
not nore than 5 feet above the work platformfloor and
neet cl earance zone requi renents descri bed bel ow. The
ports should be | ocated parallel and perpendicular to
the centerline of the upstream di sturbances. A 1-inch

eyehook shoul d be installed 24 i nches above each port.
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Monorail s should be permanently installed at the stack

for the equi pnment which is under Regul ation I X (NSPS).

Nunber of Ports - |If the sum of the stack inside

di aneter plus the port length is 5 1/2 feet or |ess,
two ports should be installed 90 degrees apart. If
this sumis over 5 1/2 feet, four ports should be
installed 90 degrees apart. |In case of rectangul ar
stack or duct locate the ports on the wi dest of the two
sides. Nunber of ports will depend on the grid

configuration. (Follow Method 1.1, Section 2.3.)

Work Pl atform

Size - The work platformshould be at |east 4 feet

wi de. For two-port installation the platformshould
serve that quarter of the stack and extended at |east 3
feet beyond each port. For a four-port installation
the platformshould serve the full circunference of the

stack. The platformshould be at |least 5 feet w de.

Construction - Safe and easy access to the work

pl at f or m shoul d be provi ded by stairway, caged | adder,
or other suitable neans approved by the Executive
Oficer. The platformshould have a safe guardrail and

t oeboard and be able to support 1000 pounds |ive | oad.
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Al'l construction nmust conformto the General |ndustry

Safety Orders of the State of California.

For platforns over 30 feet high a pulley stand with a 3
feet swi nging arm equi pped with 10-12 i nch pulley wheel
with a 1/2 inch continuous nmanila rope should be

provi ded.

C earances - There should be no obstructions within a

3-foot radius on the platformbeneath each port. There
shoul d be a cl earance zone around each port extending
one foot above, two feet below, and two feet on each
side of the port. The zone should extend outward from
the end of the port at |east one stack dianeter plus

three feet.

Power Supply

Four electrical outlets, each capable of supplying 115-volt,
20- anpere, 60-cycle AC should be provided, preferably at
each sampling site; or, alternatively, they may be | ocated

within 50 feet of each sanpling site.

Addi tional Requirenents

These gui delines cover situations requiring permnmanent

sanpling facility installations. Additional requirenents
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may be specified for situations wth special needs such as
fl ow pattern adjustnent, hoist equipnment, or variations in

t he nunber and | ocation of sanpling ports.

Sanpl i ng Met hods

Sel ection of the nost appropriate sanpling nethod for a
specific test operation nust consider the chem cal and
physi cal properties of the sanple to be collected and the
types and limtations of analytical nmethods avail able for
speci fi c contam nants. Sanpl i ng net hods avail abl e are

i ntegrated sanpling, grab sanpling, continuous sanpling, or
a conbi nation of these. A description of these nethods and
the potential problens associated with each of themare

present ed bel ow.

| nt egrated Sanpling

I ntegrated sanpling invol ves passi ng exhaust gases through a
filter, a chem cal absorbing solution, water, or any

conbi nati on of these throughout the test period. The
filter, solution, and/or container contents are then

anal yzed in the laboratory. This nethod determ nes average
em ssions but cannot discern variations in em ssions during
the test. Mst sanpling for particulate matter is done by

the integrated nethod.
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I ntegrated sanpling normally requires nore handling of test
equi pnment than other nethods, and the sanple anal ysis
techni ques offer nore possibilities for error. Therefore,
careful quality control nust be exercised during both the
sanpling and anal ytical procedures. Using a checklist wll

hel p reduce errors.

Grab Sanpli ng

A grab sanple is a gaseous sanple taken during a short tine
peri od. These sanples can be collected in several ways: by
drawing directly into an evacuated container, by inflating a
flexible bag, in a syringe, or by running several vol unes of
the gas through a container to purge the air contents and

| eave pure sanple. After collection, sanples are

submttted for |aboratory analysis.

Probl ens associated with grab sanpling are:

e Contam nation by contai ner or bag. The material of

the container or sanple train should not react with

ei ther the sanple being collected or the sanpling
medium Containers to be reused nust be properly

passi vated for the contam nant gas. A record of sanple
coll ections and the passivation process shoul d be kept

for each contai ner.
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e Loss of concentration of sanple due to condensati on on

container walls. In sone cases use of an extracting

solution or a heated container can elimnate this | oss.

« Non-representative sanple due to cyclic processes.

Integrated sanple is preferred in this case.

Cont i nuous Sanpl i ng

Conti nuous sanpling techni ques can be categorized as either
extractive or in-situ (in-stack). A description of these
techni ques and the potential problens associated with each

of them are presented bel ow

Extractive

Extractive sanpling is the primary conti nuous sanpling
techni que used by air pollution control agencies. It is
acconplished by drawing a sanple fromthe stack through a
probe and into electronic instrunents that analyze the
gases. Both variations in real tine em ssions and average
em ssions can be determned by this nethod. Problens

associated wth this technique include the foll ow ng:

e Conditioning of the gases before passing through the

nmeasuring device. The conditioning nust not change the

concentration of the specific pollutant to be neasured.
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e Interference fromconponents of the gas stream ot her

than the specific pollutant to be neasured. Fal se

responses fromother than the pollutant of interest and
species interactions during neasurenent, my cause

i naccurate results. Information on such interferences

may be obtained fromthe instrunment manufacturer or by

quality control testing.

e Accuracy of calibration gases and possible influence of

the carrier gas (bal ance or make-up gas) on the

response of the analyzer. For periodic calibration of

t he anal yzer NBS traceable calibration gas nust be
used. Wien inert carrier gas is required its influence
on the response of the analyzer nust be determ ned

prior to its use.

In-situ

In-situ sanpling instrunents analyze the flue gases as they
flow by sensors located in the stack. These instrunents are
usual |y permanent installations used for continuous stack
nonitoring purposes. Quality control of this equi pnent can
be acconplished by periodic conparison testing with other

approved sanpling nethods.
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CONDUCTI NG THE SOURCE TEST

General Test Requirenents

To neet the test objectives the source test nust be
performed by qualified personnel using proper test nethods
and equi pnent. The source test team | eader nust be properly
trained in source sanpling and experienced in using field
test procedures under field conditions. Adequate staff nust

be avail able at each test station to performthe required

sanpl i ng.

To assure the validity of a test, appropriate and properly
cal i brated sanpling equi pnent nust be used. Si nce

cal i bration and nai ntenance of test equi pnent are subject to
| egal review, test personnel should keep a witten record of
each calibration. Standardized practices and conpl ete
docunent ati on are enphasi zed as neans of ensuring the
validity and | egal soundness of results. Calibration

requi renents are described in detail in Chapter I1I1.

St andard source test procedures should be used, and nodified
only when they are necessary to obtain representative

sanpl es. Changes in nethodol ogy nust be based on sound

engi neering and scientific judgnment. Modifications nust be

docunent ed and approved by the Executive Oficer before use.
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During the test it is essential that the process operates at
normal conditions. For new source performance tests several
operational conditions may be stipulated. For conpliance
tests no such conditions are stipulated to the operator.
Test equi pnment shoul d be functioning properly and operated

to ensure the collection of a representative sanpl e.

Changes in the normal operation of the process nust be
docunented. Variations in the quantity or quality of the
ef fluent gas, such as opacity, stack gas velocity, or
tenperature, should be investigated and the reasons

docunent ed.

Since source test results are frequently used as proof of
conpliance, the tester nust pay close attention to quality
control checks and docunentation. Performance and
docunent ati on of pretest preparation and post-test checks
are inportant. For reagents, containers, or filters, a
record should include the date, the person who prepared
them and the location of these itens from preparation until
actual use for sanpling. Because these itens becone an
integral part of the sanpling process, their integrity nust
be mai ntained from preparation through analysis. Each test
met hod includes field data forns for record keeping

pur poses.
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Recor di ng Dat a

Since test data is physical evidence in | egal proceedings,
standardi zed field data fornms manual shoul d be used to

gather all required information. Typical fornms are shown in

Each field data formidentifies the process tested, date and
tinme, test |ocation, testing and recording person. Data
shoul d be recorded in indelible ink. Erroneous val ues
shoul d be crossed out and corrections entered above them

with tester's initials.

Sanpl e Handl i ng

Once the sanmple is collected it should be handl ed careful ly
to ensure that the sanple submtted to the | aboratory for
anal ysis represents the actual sanple taken at the reported

test conditions.

Contam nation and deterioration of the sanple nust be
avoi ded. Security neasures should be docunented in a
witten record signed by the handl ers of the sanples.
Sanmpl e identification should be verified throughout the test

and anal ytical procedures.

One nenber of the source testing team should serve as sanple

custodi an and be responsi ble for receiving equi pnent itens
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fromthe | aboratory and entering the information on the
field data forns. A label formto identify sanples is shown

in Figure I1-4.

Chai n of Custody

Legal rules of evidence require systematic sanple
identification at all processing points. Sanples nust be

mar ked to ensure positive identification. Sanples should be
transported with precautions taken to elimnate the
possibility of tanpering, accidental destruction, and

physi cal or chem cal damage. Testing personnel nust

t hor oughly understand the characteristic of the sanples and
deliver themto the | aboratory on the sane day as the
sanpling. Wen this delivery is inpractical, the sanples
shoul d be placed in a |location secure fromtanpering,

br eakage, contam nation, deterioration, and |oss.

The sanpl e custodi an of the source test team nust ensure and
docunent that the sanples have been transported to the

| aborat ory custodi an according to the precautions descri bed
in the test nethod. The chain of custody form shown in
Figure I1-5 establishes the identity of the sanple. Such
docunent ati on ensures that the sanple anal yzed was the
sanple taken at a particular condition. Sanples should be
handl ed only by persons associated with the test. Ideally,

all sanples are transported fromthe test site to the
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vehicle and fromthe vehicle to the | aboratory by the sane

per son.
1. If no one is available to receive the sanples,
i ndicate where the sanples are stored. Notify the
Chem Lab Cust odi an as soon as possi bl e.
2. If no sanple is collected, state in the |I.D. Nos.

colum that analysis is not required.

To hel p each person renenber from whomthe sanpl e was
received and to whom it was delivered, it is recommended
that each recipient signs the receipt formfor the sanple.
The chai n-of - cust ody procedures should not delay the sanple
analysis. |If the sanple nust be kept for future reference,
store it in a secure area. To conply with legal rules al
test reports should be filed in a secure place by a
custodian. Although the field notes and cal cul ations are
generally included in the source test report, the original
materials must be kept in the secure file. Do not take the

original file to the field.

Sampl e Recovery and Anal ysi s

Speci al care nust be used in recovery and anal ysis of
sanpl es by personnel qualified to performthe specified

| abor at ory procedures. Anal ytical procedures are included
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in the test nmethods. Any deviation fromthese procedures

requires prior approval of the Executive Oficer.

Field Cal cul ati ons

Field cal cul ati ons nust be checked for possible cal culation
errors due to procedural or mathematical m stakes,
preferably by a team nenber other than the person who
performed the original calculations. |If a difference
greater than typical round-off error is detected, the source
of error nust be found and corrected. |If a standardized
conputer programis used, check the original data entry. |If

di fferences are observed, nmake a new conputer run

Experi enced persons are able to recogni ze unusual test

results which are due to entry errors.

Cal cul ations should be carried out to at |east one
significant digit beyond that of the acquired data and then
shoul d be rounded off after final calculation to two
significant digits for each run. All rounding off of
nunbers should be in accordance with the ASTM E380- 82

pr ocedures.
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Test Report

A conplete and clearly witten report is a vital part of the
source test, since the information will be used by a w de
audi ence with varied needs and backgrounds. Sone users wll
be highly skilled and need the nost technical portions of
the data, but will have little use for a discussion of
standard, well-known test techniques. OQhers may need a
detail ed discussion of test nethods. 1In |egal proceedings
the report serves as the official record of the testing
process. Because of many uses of a source test report al
test data should be included in each report. To assure that
reports are conplete it is advisable to prepare themin a
standardi zed format. The general format for a source test
report is outlined below. A conplete exanple report is in

t he Appendi x.

SOURCE TEST REPORT - GENERAL FORVAT

TI TLE PAGE
1. Source test report nunber
2. Conpany nane and address
3. Test report title
4. Test date, issue date, report author
5. Report reviewer
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SUMVARY

| nt r oducti on

1. Firmtested and | ocation
2. Basic equipnment and control equipnent tested
3. Person requesting test and reason
4. Date of test
5. Source test team nmenbers
6. Firmcontact for test arrangenents
7. Test observers
Resul ts

1. Flow Rate.

2. Process Wight.

3. Cont am nant s neasur ed
A. Em ssi ons neasured
B Em ssi ons al | owed

C. Applicable rul es

GENERAL | NTRODUCT! ON

The general introduction is a brief narrative listing

the test date and | ocation, basic and control

equi pnent, applicable rules, and purpose of the test.
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EQUI PMENT AND PROCESS DESCRI PTI ON

This section includes a brief description of the
process and its basic equi pnrent and control equi pnent,
a schematic of the process, and the | ocation of the
test sanpling port. It also includes process data or

paraneters that were nonitored.

SAMPLI NG AND ANALYTI CAL PROCEDURES

This section describes the sanpling and anal yti cal
procedures, sanpling apparatus with a schenmatic
di agram devi ations from standard procedures, and the

cal cul ations perforned with the sanpl e conponents.

TEST CRI Tl QUE

The critique reports problens encountered in the test
operations and abnormal conditions in the process
operations. Deviations from standard procedures are
described in detail. The section concludes with a

di scussion of the validity of the results.
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ATTACHVENTS

Process di agrans

Sanpl i ng equi prment di agr ans
Meter data tables

Vel ocity data tables

Cal cul ati on sheets

@ o A W Dd e

Anal ytical |aboratory reports

Al original field report material should be filed with
ot her docunentation regardi ng checks and cali brations,
chai n of custody, process data, original recording,
menos, 1nspection reports, test request, and | ab

request.

OTHER PROGRAM CONSI DERATI ONS

Test Equi pnent

The specifications, criteria, and design features of the
source testing equi pnent nust neet the acceptabl e standards
shown in Chapter I11. A procurenent |og should be

mai ntai ned to record the description of equipnent,
identification nunber, and acceptance check results. Wen
an acceptance check includes calibration, the results are

entered in a calibration | og book. Repair and maintenance
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| ogs al so should be maintained. Figures Il-6 and Il-7 show

procurenent | og and mai ntenance and repair record fornmns.

Equi pnent Preventive Mi nt enance

Systematic errors arise fromdeficiencies inherent in the
equi pnent or frominaccurate calibration. To mnimze
systematic errors, effective preventive nmai ntenance and
cal i bration prograns nust be inplenented. The calibration

programis described in Chapter 111.

Preventive maintenance is intended to reduce equi pnent
downtinme, inprove reliability of source test results, and

i ncrease confidence in results. The programinvol ves

cl eaning, lubricating, rebuilding, and adjusting equi pnment

at predetermined intervals. A spare parts inventory should
be mai ntained to hel p reduce equi pnent downtine. A
recommended spare part list can usually be obtained fromthe

equi pnent manuf acturer.

Preventi ve mai ntenance shoul d be performed on the foll ow ng

equi pnent :
1. Sanpling punps
2. Flow neters
3. Pressure gauges
4. Sanpling instrunents

I1-25



I nt egrated sanpling tanks

5
6. Mobile van sanpling systens
7 Laborat ory equi pnent

8

O her desi gnat ed equi pnent

Mai nt enance service frequency is based on experience and
manuf act urer recommendati ons. Equi pnent mai nt enance shoul d
be performed on a schedul ed basis or when indicated by
performance deterioration or excessive wear. An equi pnent
identification and service record should be kept on a

mai nt enance | og sheet. Figure I1-8 |ists acceptance limts
and frequenci es of mai ntenance for the equipnent |isted

above.
One qualified individual should be responsible for:

1. Planning and inplenenting an equi pment mai nt enance
program

2. Ensuring that all maintenance and calibration work
is performed on schedul e.

3. Maintaining current equipnent |ogs service

records.

Instructions for periodic maintenance, calibration, and
special care of instrunments and equi pnent are frequently
updated. Abstracts from manufacturer's service and

mai nt enance nanuals are prinmary information sources for
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these updates. The accuracy and life of test equipment can
be increased by employing the assistance of factory
representatives in initial installation and performance

testing and following manufacturer's operating instructions.

Initial Examination of Data

Test data should be examined for obvious abnormal values.
These values should be corrected whenever possible and
changes recorded and initialed. The presence of an error
does not automatically require that an entire test be

rejected.

Generally, determinate errors can be resolved and corrected.
If the error is indeterminate, it still may be possible to
calculate its significance and judge the acceptability of
the final results. Test values judged to be invalid or

suspicious should still be recorded and identified as such.

Data Reduction

Data reduction requires a standard calculation form or
computer. The form should include step wise procedures to
obtain accurate results. Computers are useful for handling
large amounts of data and simplifying complex calculations.
All calculations and computer inputs must be checked by at
least two people. Then the supervisor must review the data

to judge its validity.
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Data from continuous emission analyzers are recorded on
strip charts. Strip chart data should be integrated with a
planimeter or similar device unless the recording is
relatively constant with time. Data strip charts must be

checked by a supervisor.

All reviewers must initial the calculation sheets and

printouts.

Data Validation

When test results have been calculated, with precautions
taken to assure accuracy, they are evaluated for
representativeness of actual emissions. Variability in
results of multiple tests on the same source at different

times may be due to the following:

1. Variations in source operating parameters
2. Equipment and personnel variations in the
field and the laboratory

3. Uncertainties or randomness of test method

Variation in source operation often is the most significant
factor in the variation of the results. Knowledge of source
operation and monitoring of key parameters will help

identify these variations.

II-28




A good training program can reduce variations caused by
personnel and a good preventive maintenance program can

minimize variations in equipment performance..

Uncertainty of results is an important aspect in determining
test reliability. Uncertainty may be measured by
statistical methods or with control charts to compare test
results with historical control limits. Several points
should be considered when test results fall outside the

control limits:

1. Was the test method appropriate for the sourcé
tested?

2. Was the source operation varying?

3. Were equipment problem, or probable human error
encountered during the test?

4. Was test data recorded and reduced properly?

If the cause of variations in results can be determined it
should be noted in the test report. Another test should be
conducted, if necessary. When possible, test results for
each run should include the confidence interval (for
example, 120 ppm + 10 ppm). The confidence interval is
obtained from the uncertainty analysis or from other

statistically sound methods.
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Quality Assurance Audits

A quality assurance audit should be conducted by someone not
a regular member of the source test team. This person
conducts periodic performance audits and checks source test

results. There are three types of performance audits:

1. Sampling audits
2, Analysis audits

3. Data processing audits

Sampling Audit

A complete sampling audit involves simultanecus testing with
different equipment and operators, though it often is
impractical from a cost and personnel standpoint. In most
cases, an acceptable sampling audit consists of a
qualitative appraisal of the test procedures and test
equipment used during the test. The auditor verifies that
all equipment was functioning properly during the test and
that personnel performed all pre-test and post-test

performance and calibration checks.
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Analvsis Audit

An analysis audit consists of separate analyses of commonly
collected integrated samples. Samples of known
concentration can be submitted to two or more independent
laboratories. Samples may alsc be evaluated by separate

chemists in the same laboratory.

Data Processing Audit

Data processing audits involve spot checks of data reduction
and calculation procedures. Computation methods are checked
by inserting "dummy" data sets into computer programs and

calculation sheets.

Audit Checklist

Checklists are helpful in conducting most parts of an audit
but an auditor must rely on good judgment. The auditor
should attempt to resolve problems found and also record
them for later review. See Figures 1I-9 through II-12 for

audit checklists.

A periodic review of the preventive maintenance program,
based on monitoring equipment downtime, should be part of

the audit process.
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Training

Errors by test personnel are due to carelessness,
insufficient knowledge, or inadequate training and can be
reduced by establishing a training program covering the

following areas:

1. Operation and maintenance of equipment.

2. Detection of electronic problems.

3. Detection of sensor problems.

4. Detection of mechanical problems.

5. Performance of routine field repairs.

6. Calibration of instruments.

7. Limitations of instruments (range, responses,
interference, functions, temperature, and moisture
limits).

8. Quality assurance.

9. Technical writing.

10. Legal requirements of evidence.

A safety training program is mandatory. Personnel involved

in field inspection and source testing must be adequately

trained in using self-contained breathing apparatus,
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emergency life support apparatus, and personal monitors.
Safety rules and guidelines must be given to the employees
and strictly enforced. Periodic refresher training must be

provided for the use of all safety equipment.
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Enforcement Engineering Technical Services
Division Division Division
L
> Receive Test <
Request
)
Review Test
Request
S
Confer with
Requestor/
Originator
J
Modify Request
as Needed
L
yes Determine if Known no
I————————-Plant Operation
no|Contact Operator Review Permit and
Regarding Plant Equipment
Changes Information
yes l
Determine need yes Prepare Plant
for Plant > Inspection
Inspection Report
A"
no no| Decide need for
Change to
Request or Test
Facilities
yes
Make Changes
b

BCHEDULE SOURCE TEST

Figure II-1

PROCEDURE FOR PLANNING A SOURCE TEST




PLANT INSPECTION REPORT

DATE OF INSPECTION:

COMPANY AND UNIT:

COMPANY ADDRESS:

COMPANY PERSONNEL CONTACTED:

TELEPHONE NUMBER: INSPECTED BY:

I. Process and Equipment

1. Basic and Control Equipment.

2. Manufacturing Process and Schedule and Level of
Plant Operation.

3. Process Flow Sheet of Basic and Control

Equipment.

II. Emissions

1. Location(s) of Emissions.

2. Temperature of the flue gases.

3. Types of Contaminants.

4. Estimated Contaminant Concentration.

Figure II-2

TYPICAL PLANT INSPECTION REPORT
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ITIT.

Iv.

V.

VI.

VII.

VIIT.

Test Method and Sampling Equipment

1. Contaminants to be tested.
2. Test Equipment Needed.

3. Modification of Test Method and/or Equipment.

Request for Test Facility and Estimated Installation
Date

Safety Precautions for Hazardous Conditions
Recommendation for Modification of Source Test
Request

Test Schedule

Test Fee Applicability

Figure II-2 (Cont.)
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S8TACK AND GAS STREAM DATA REQUIREMENTS

Date of Inspection

Company

Equipment Basic

Control

Stack (Vent) Number

Process Parameter

Comments

Process Vented

Platform Height, ft

Platform Width, ft

Platform Length, ft

Stack Inside Diameter, in. at Port

Stack Wall Thickness, in. at Port

Stack Material of Construction

Sampling Ports:

Existing

Size opening

Distance from platform

Straight Distance before Ports, ft

Type of Restriction before Ports

Environment at Sampling Site

Work Space Area

Ambient Temperature at Sampling Site, °F

Average Pitot Reading, in. H,0
and Range of 4P

Figure II-3

FORM FOR RECORD OF STACK AND GAS STREAM DATA




Date of Inspection

Company.

Equipment Basic
' Control

Stack Gas Velocity, ft/min

Stack Gas Flow Rate, ft/min

Stack (Vent) Number

Moisture, Percent by Volume

Stack Gas Temperature ,°F

Particulate Loading, gr/scf

Particle Size

Gases Present

Stack Static Pressure, in H,0

Water Spray Prior to Site

Dilution Air Prior to Site

Elevator to Site

Available Electricity and Distance, ft

Number of Qutlets

Type of Plug

Comments

Figure II-3 (Cont.)
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B8OUTH COAST AIR QUALITY MANAGEMENT DISTRICT

TECHICAL SERVICES DIVISION

Source

Item No. Method

Source Test No. Sampling Point
Preparation No. Run No.
Analysis No. Date

Figure 1II-4

Sample Label
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Source Name

Source Test No.

Address

Date

Process

Control Equipment

Requested by

Team No.

Por Compliance, Rule(s)

Other {specify)

EQUIPMENT REQUEST
Laboratory No.

Quantity and Description I.D. Nos.
1
|
! EQUIPMENRT CHAIN OF CUSTODY
!Prom To Por Date Time |
ANALYSIS REQURST
"Source Test Na. Laboratory No.
;Sanple Description Analysis Reguested
|
*
|
SAMPLE CHAIN OF CUSTODY
Sample No. From To ! Por Date Time i
Additional Comments:
Figure I1I-5

Form for Equipment and Analysis Fequests and Chain of Custody
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PROCUREMENT LOG

Item De- Purchase Date Dispo-
scription |Quality| Order # (Vendor |Ordered|Received| Cost|sition|Comments

Figure II-6

FORM FOR RECORD OF EQUIPMENT PROCUREMENT AND ACCEPTANCE CHECK




BOURCE TESTING EQUIPMENT - RECORDS OF MAINTENANCE AND REPAIR

Equip-
I.D. #

Date
inact.

Reason for
Inactivation

Date
To Shop

Date
From Shop

Date
Calib.

Date
Re-Activ.

Remark

Figure II-7

FORM FOR RECORD OF TEST EQUIPMENT MAINTENANCE AND REPAIR
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Acceptance Fregquency of Methods of
Equipment Limits Service Service
Pump 1. Absence of Every 500 hrs. i. Visual insp.
leaks or operation or
6 months, which- 2. Clean
2. Ability to ever is less
draw manuf. 3. Replace parts
reg. vacuum
and flow 4. Leak check
Flow Meter 1. Free mechan- Every 500 hrs. 1. Visual insp.
ical move- of operation
ment or 6 months, 2. Clean
whichever is
2. Absence of less 3. Calibrate
malfunction
Sampling 1. Absence of As recommended As recommended
Instrument malfunction by manufacturer by manufacturer
2. Proper
response to
zero, span
gas
Integrated 1. Absence of Depends on 1. Steam clean
Sampling leaks nature of use
Tank 2. Leak check
Mobile Van 1. Absence of Depends on 1. Change Filters
Sampling leaks nature of use
System 2. Change gas
dryer
3. Leak check
4. Check for
system
contamination
Sampling Sampling degradation after each Flush with
test Lines less than one percent solvent.

of test series

Figure II-8

Blow air through
line until dry.

TEST EQUIPMENT MAINTENANCE SCHEDULE
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METHOD 1.1 AND 2.1 AUDIT CHECKLIST

Yes

No

Operation

1.

10.

11.

12.

13.

14.

15.

Presampling Preparation

Knowledge of process conditions.
Calibration of pertinent equipment

prior to each field test, including
date,

On-Site Measurements

Pitot tube meets geometry
requirements.

Differential pressure gauge (DPG)is
level and the liquid column set
exactly on zero.

DPG has the correct sensitivity.
Traverse points adequately located.
Check for absence of cyclonic flow.
Leak check before and after sample
run. (Both sampling train and Pitot
tube).

Sampling port adequately plugged.

Process at correct operating
conditions.

Pitot tube properly aligned along
its roll and pitch axes throughout
the traverse.

Pitot tube frequently cleared when
measuring in a dust-laden gas.

System stabilized at each traverse
point during sampling.

Stack gas static pressure,
temperature and barometric
pressure measurements taken.

Velocity at the reference point
being monitored.

Figure II-9

I1-44




Yes

No

Operation

ls6.

17.

18.

19.

Postsampling

All information recorded on data
form as obtained.

Any unusual conditions recorded.
Independent check of calculations.

Temperature sensor calibrated.

COMMENTS

Figure II-9 (Cont.)
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CHECKLIST FOR METHOD 3.1 AUDIT CHECKLIST

Yes

No

Operations

10.

11.

12.

13.

Availability of theoretical values.
Use of O,and/or CO, analyzer.
Adequately sensitive range used.
On-Site Measurements

Sampling train setup and leak
tested.

Sampling train purged with stack
gas prior to collecting the sample.

Constant rate sampling.

Transfer of sample from collapsible
bag to gas analyzers.

Analyzer operation.

Sample transfer to evacuated
flasks.

Perform independent calculations
using data from audit.

Compare the audit value with the
field team's test value.

Minimize volumetric reading error.

Check/verify applicable records of
equipment calibration.

Comments

Figure II-10
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METHOD 4.1 AUDIT CHECKLIST

Yes No

Operations

10.

Presampling Preparation

Knowledge of process conditions.
Calibration of pertinent equipment;

in particular, the dry gas meter
before each test.

On-Site Measurements

Leak testing of sample train before
and after sample run.

Addition of water and silica gel to
impingers, and correct location of
impingers. _

Constant sampling rate not
exceeding specified limits.

Measurement of condensed water to
within specified limits.

Pertinent process condition during
sample collection.

Probe maintained at given
temperature.

Postsampling
Calculation procedure check.

Calibration checks.

Comments

Figure II-11
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METHOD 5.1 AUDIT CHECKLISBT

Yes

No

Operation

10.

11.

Presampling Preparation

Knowledge of process conditions.
Calibration of pertinent equipment;
In particular, the dry gas meter,
orifice meter, and Pitot tube.
Oon-Site Measurements

Sample train assembly.

Pre-test and post test leak check
of train.

Isokinetic sampling rate.

Post-test check for the setup.
Sample recovery and integrity.
Recording of pertinent process

information during sample
collection.

Postsampling
Check of analytical balance.

Use of acceptable detection blanks
in correcting field sample results.

Check of calculation procedure.

Comments

Figure II-12
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APPENDIX
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SOURCE TEST REPORT

99-0000

CONDUCTED AT

Alpha Specific Resources
Champion Petrocleum Company
999 E. Street
El Monte, CA

PARTICULATE MATTER, SULFUR OXIDES AND CARBON MONOXIDE
EMISSIONS FROM AN FCCU REGENERATOR CONTROLLED BY AN
ELECTROSTATIC PRECIPITATOR, PLUS DETERMINATION OF CONTINUOQOUS
MONITOR ACCURACY

TESTED: November 9, 1999
ISSUED:
REPORT BY: Assistant A.Q. Engineer
REVIEWED BY:
Senior A.Q. Engineer Manager

Supervising A.Q. Engineer

SOURCE TESTING AND MONITORING BRANCH

DIRECTOR, TECHNICAL SERVICES DIVISION
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El1 Monte, California 91731

Test No. 99-0000 -2- Date 11/9/99
INTRODUCTION
a. Firm Tested.................Alpha Specific Resources
b. Test Location...............Champion Petroleum Company
c. Unit Tested......... essssae FCCU
d. Test Requested by...........S0ource Testing
e. Reascon for Test Request.....Rule Compliance
f. Date of Test................November 9, 1999
g. Source Test Performed by....AA, BB, CC
h. Test Arrangements Made
Through........ eesceassessess.Telephone No.
i. Source Test Observed by.....FF
j. Company I.D. Number...... ...000000
k. Permit Number...............000000
l; Application Number..........000000
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El Monte, California 91731

Test No. 99-0000 -3- Date 11/9/99

Flow Rate 2,188 dscmm (77,260 dsgfm}
Process Weight 1.808 kg/hr (3.986x10° 1lb/hr)

Emissions Applicable
Contaminant Measured Allowed Rule
Particulate
Matter
-Concentration 27.5 mg/dscm 84.3 mg/dscm 404 (a)
(0.012 (0.037
gr/dscft) gr/dscft)
-Solid Mass
Rate 2.82 kg/hr 23.6 kg/hr 405 (a)
(6.22 1b/hr) {30.0 1b/hr)
Carbon
Monoxide None 2000 ppm 407 (a) (1)
Detected
SO, as SO
from FCCU
Regenerator 17.5 kg/1000 60 kg/1000 1105 (a) (2)
bbl bbl
(38.5 1b/1000 | (132 1b/1000
bbl) bbl)
-Particulate
Mass Rate 0.23 kg/1000 1.0 kg/1000 Reg. IX
kg kg Subpart J
-Per 1000 1lbs 40 CFR60.102
Coke Burn off (0.23 1b/1000| (2.0 1lb/1000 {a) (1)
1b) 1b)
Relative
Accuracy of S0,
CEM Expressed
as percent of:
Actual Conc. + 6.3% + 20 % 218 (C) (2) (A)
Allowed (viii)=*
conc. + 1.8% + 10%

* See Test Critique
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El Monte, California 91731

Test No. 99-0000 -4~ Date 11/9/99
INTRODUCTION

On November 9, 1999, personnel from the South Coast Air
Quality Management District (SCAQMD) conducted a source test
on the Electrostatic Precipitator (ESP) serving a Fluid
Catalytic Cracking Unit (FCCU) operated by Alpha Specific

Resources Champion Petroleum Company, Utopia, CA.

The purpose of the test was to verify compliance with
District rules for emissions of particulate matter (Rules
404, 405), carbon monoxide (Rule 407), sulfur oxides (Rule
1105), New Source Performance Standards for Petroleum
Refineries (Requlation IX), and relative accuracy of CEM
(Rule 218). This test was a part of the District program to

conduct quarterly tests on all FCCUs.

EQUIPMENT AND PROCESS DESCRIPTION

The FCCU catalytically converts gas oil into lighter

petroleum products, mainly gasoline.




SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El Monte, California 91731

Test No. 99-0000 -5=- Date 11/9/99

0il feed from the Hydrodesulfurization Unit is combined with
Slurry Settler Bottoms from the FCCU gas plant and
regenerated catalyst, and fed to the FCCU reactor. The
hydrocarbon vapors from the reactor are further processed in
the FCCU gas plant. Spent catalyst from the reactor, flows
to the regenerator for burn off of carbon deposits. The

regenerated catalyst is recycled to the reactor.

The regenerator gases exhaust to cyclcne separators and
electrostatic precipitators for removal of particulate
matter before venting to the atmosphere as shown in

Figure 1.

The operating parameters during the test were:
FCCU Feed Rate....vcnvvnn +ee+.34,950 Bbl/day
Catalyst Circulation Rate.....3,570,000 lb/hr

Coke Burn off Rate............26,794 1lb/hr

Air to FCCU Regenerator.......5.164x106 cfm
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, E1 Monte, California 91731

Test No. 99-0000 -6- Date 11/9/99

Process Weight:

FCCU Feed Rate

34,950 Bbl/day x 1 day/24 hr x 286 1lb/Bbl =

416,000 lb/hr

Total Process Weight

3,570,000 1lb/hr + 416,000 lb/hr = 3,986,000 lb/hr

SAMPLING AND ANALYTICAL PROCEDURES

Flow Rate

The gas velocity in the outlet stack was measured
simultaneously with particulate sampling (traverse
sampling). This was done using an S-type Pitot tube
strapped to the particulate sampling probe, a differential
pressure gauge, and a type "XK" thermocouple with a digital
reading device. The gas flow rate was calculated from the
temperature, pressure, density, stack area, and moisture
content of the sampled gases. See Figures 1 and 2 for

sampling point and equipment schematic.
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El1 Monte, California 91731

Test No. 99-0000 -7=- Date 11/9/99

Particulate Sampling

A particulate sample was collected using the District Method
5.2 (Draft) sampling train consisting of a stainless steel
nozzle, a stainless steel probe with a heated glaés liner, a
heated fiberglass filter, two impingers each filled with 100
m)l of deionized water, an empty bubbler, and a bubbler
filled with tared silica gel. The system was connected to a
leak-free vacuum pump, a temperature compensated dry gas
meter and a calibrated orifice,as shown in Figure 2. The
temperature of the probe and filter was maintained above the
dew point (180-200°F) of the sample gases to prevent
condensation of moisture but sufficiently low to catch
sulfuric acid mist. The two impingers and two bubblers were
contained in an ice bath to condense water vapor and other

condensable matter contained in the sample stream.
The particulate sample was collected for a period of one

hour using a 24 point traverse through two portholes S0

degrees apart, two and one-half minutes per point.
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El1 Monte, California 91731

Test No. 99-0000 -8~ Date 11/9/99

Particulate matter deposited in the probe liner and impinger
solutions, and caught on the filter was determined by

gravimetric techniques.

Sulfuric acid dihydrate (H,504.2H,0) in the impinger, filter
and probe wash solutions was determined by both the Sodium
Hydroxide Titration Method and the Barium Chloride

Precipitation Method.

Moisture content was determined by volumetric and

gravimetric techniques.

For Rule 404 compliance, total particulate was calculated by
adding the weights of: Particulate matter deposited in the
nozzle, probe liner, and filter; adjusted impinger residue
(agueous residue minus sulfuric acid dihydrate and neutral
sulfates as ammonium sulfate); and organic extraction from

the impinger solutions.
For Rule 405 compliance, the solid particulate was

calculated by adding the weights of: Particulate matter

deposited in the nozzle, probe liner, and filter; and
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El Monte, California 91731

Test No. 99-0000 -9~ Date 11/9/99

adjusted impinger residue (aqueous residue minus sulfuric
acid dihydrate and neutral sulfates as ammonium sulfate):;
and subtracting the lesser of the two weights of sulfuric
acid dihydrate, as determined by the Sodium Hydroxide
Titration Method and the Barium Chloride Precipitation

Method, from the probe liner and filter.

Sul fur Oxides Sampling

The exhaust from the ESP stack was sampled continuously for
72 minutes using the District Method 6.1 (Draft) sulfur
oxide (S0,) sampling train. The train consisted of a glass
probe, a Whatman paper thimble, one impinger filled with 200
ml of 2-propancl, an empty bubbler, two impingers filled
with 100 ml of hydrogen peroxide (3 percent), an empty
bubbler, a bubbler filled with tared silica gel, a vacuum
pump, and a temperature-compensated dry gas meter, as shown
in Figure 3.

At the conclusion of the sampling the SO, train was purged
with ambient air for fifteen minutes at an average flow rate

of 0.5 cfm.
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El1 Monte, California 91731

Test No. 99-0000 -10- Date 11/9/99

For Rule 1105 compliance the weight of total sulfur oxides,
calculated as sulfur dioxide (S0,) from the regenerator, was
determined by adding the weights of: Sulfur trioxide (505)
in the 2-propanol, calculated as S0O,; and the SO, in the

hydrogen peroxide.

Integrated Gas Sample

An integrated gas sample was collected in a Tedlar bag for
28 minutes at the stack using a peristaltic pump as shown in
Figure 4. The sample was transferred into three, two-liter
evacuated glass bulbs and analyzed for CO, CO,, and 0, in
the District laboratory using District Method 10.1 (Draft).
The gases were separated by gas chromatography. Carbon
dioxide was analyzed by nondispersive infrared spectrometry.
Carbon monoxide was combusted to produce carbon dioxide and
also was analyzed by nondispersive infrared spectrometry.

Oxygen was analyzed by thermal conductivity.
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El Monte, California 91731

Test No. 99-0000 -11- Date 11/9/9%

TEST CRITIQUE

The test was conducted under normal operating conditions,
during daylight hours of operation on a pre arranged basis.
Neutral sulfates, as ammonium sulfate were subtracted from
the particulate catch since Alpha Specific Resources
(Champion) injects ammonia into the electrostatic

precipitator.

Exposure to high stack temperatures (498°F), high stack
pressures (+4.1 inches H,0) and high S0, concentrations (71
ppm) made source testing dangerous. In addition,
particulate sampling was difficult because of the narrow
platform, the lack of four available portholes, and the
length limitation of the sample probe. Point number 12 on
sample porthole number 1 could not be sampled, because of
the tight fit of the sample probe/Pitot tube boot used to
minimize escape of the stack gases into the work area.
Therefore, a five minute particulate sample was collected at

point number 11.
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SQUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El Monte, California 91731

Test No. 99-0000 -12- Date 11/9/99

The test results indicate compliance with Rules 404, 405,

407 and 1105.

The Continuous Emission Monitor for sulfur dioxide was not
certified at the time the test was conducted. However, the

test results show compliance with Rule 218.

The particulate filter temperature exceeded the recommended
limit of 200°F. Therefore, the correction for H,50,4.2H,0
was obtained, by (1) subtracting the combined weight of the
H,50,.2H,0 obtained on the particulate filter (< 1 mg) and
the pre-filter residue (1 mg), from the combined weight of
the pre-filter residue, the filter catch and the organic
residue and (2) adding the prorated weight of H,S0,.2H,0

(< 1 mg) obtained from the SO, train thimble. For this test
the corrections are negligible. Since the EPA sampling
method was not strictly followed, compliance with Requlation
IX cannot be confirmed. Since the particulate filter was

maintained below 248°F + 25°F during the test, the
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El1 Monte, California 91731

Test No. 89-0000 =13- Date 11/9/99

weight of particulate obtained from the pre-filter and
filter residue would be overstated for Reg. IX compliance
purposes. However, under the conditions of the test the

results did show compliance with Reg. IX limits.
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El Monte, California 91731

Date 11/9/99

Test No. 99-0000 ~14-
SLUARY SETTLER BOTTONS FAOM THE FCC GAS PLANT
4 GAS OIL FEED FROM IIYURUDESULFURTZATION UNIT
o]  REACTOR L——HYDROCARDON VAPORS TO FEC CAS PLANT
1 FOR FURTHER PROCESSING-*
REGEN.
cart. SPENT CATALYST
CYCLONE ri.ue | ELECTROSTATIC
RECENERATOR LonuausTion | szpanaroas"'Iﬁs‘J PRECIPITATDRS
GASES
CATALYST
ALR FINES
Figure 1

Fluid Catalytic Cracking Flow Process

Champion Petroleum Company

SANPLING
POINT

DISCHRARGE
STACK
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

PAGE

15

DATE 11/9/99

TEST NO. 99-000
\\\
N
1 N ¢
(‘7L..Af -
i~y
——————
N N
\
N
)
7 8 L9 Liodnn <412
1. Temperature Sensor 10.
2. Nozzle Il.
3. Heated Probe Glass Lined Stainless Steel 12.
4. Stack Wall
5. 8-type Pitct Tube 13.
6. Temperature Sensor Meter 14,
7. Pitot Tube Inclined Monometer 15.
B. Heated Box ‘ 16.
9. Filter Holder 17.
18.
19.
20.

FIGURE 2

PARTICULATE SAMPLING APPARATUS WITH A HEATED PROBE

AND HEATED FILTER

L3

Impinger with 100 m1 B40
Empty Bubbler

Bubbler with Tared Silica
Gel :

Ice Bath

By-Pass Valve

Sealed Pump

Thermometer

Dry Gas Meter

Orifice

QOrifice Inclined Manometer
2 3/8" Steel Tubing Assembly
Packed with Glass Wool
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.

L I R W]
. e .

~ O
.

Glass Probe 9.
Stack Wall 10.
Dial Thermometer 11,
Whatman Thimble Filter 12.
Impinger with 200 nl 13,
Isopropancl 14,
Empty Bubbler 15.
Impinger with 100 ml E,0, (3%)
Bubbler with Silica Gel 16.
17.
Figure 3

17

lce Bath

Sealed Pump (Leak Free)
Filter for punp

Metering Valve

Vacuum Gaupge

By-pass Valve

Temperature Compensated Drv
Gas Meter

Orifice

Orifice Inclined manometer

Sulfur Oxides Impinger Train Setup
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SOUTII COAST ALR QUALITY MANAGEMENT DISTRICT
TEST NO._ 99-0000 - ace 17
DATE  11/9/99

[ :

’ S ¢

1. Exhaust Stack 5. Sample Bag

2. Sample Probe 6. Transfer Line

3. Suction Line 7. Pinch Valve

4. Pump 8. Evacuated 2-Liter Grab Bulb
FIGURE 4

GAS SAMPLE CQLLECTION SYSTEM. SAMPLE IS INTEGRATED OVER A
MINIMUM FIFTEEN MINUTE INTERVAL
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-18-
BOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
Sampling
Test No. 49- 000D Train ; PARTICULATE @nto Jl/f[ff
Csatculated By C.2. Checked By . 2

SOURCE TEBT CALCULATIONS

A. Average Traverse Velocity (Pre-Test) ....csvseeesecncesacascsns £
B. Average Reference Point Velocity (Pre~Test) ..ssesessspacacnoss 5
C. Average Traverse Velocity (During Test) ..............CQWPW).. 1272 $g
D. Gas Mater Temperature (Use &2°F, for Temp. Comp. Meters) ...... *F
E. Gas Meter Correction Factor ....c.ccivvecencanonsnnccnnncsesses _LORZ]

F. Average Stack Temp. ... f!’& °F L. Sampling Time .isassasns 40 _ mi

6. Stack Cross~-Sect. Area _LL%H:‘ M. Nozzle Cross—Sect. Area 0,000/[5] +$t
M. Barometric Pressure ... ,EO "HgA N. Net Sample Collection ,
1. Bas Meter Pressure .... : "HQA 0. Net Solid Collection .. i

J. Total Stack Pressure .. .7 _"HgA P. Water Vapor Condensed . 1
K. Pitot Correction Factor :j:é]i @. Gas Volume Metered .... 3D.249 dc

R. Corrected Gas Volume Metered [(@ x 1/29.92) 520 x £] . __29.55 g

(458 + D)
15 / 8 .
8. Percent Water Vapor in Gas Sample[ 4.4 x P ascassena 12.74 %L
b (D.0464 x P) + R

T. Average Molecular Weight (Wet):

—tComponent ) v ) 1 - ) (Hol ""‘m'%f'"
Water yi . 00 . 3

0. 1 18.0 .
Carbon Dioxide 0,]42] Dry Basis DABRIZL 44.9 5.46
_Carbon Monoxide | .0 Dry Basis n.R212.56 28.0 0,0
Dxygen 0.03%Y Drv Basis D,A72 b 32.9 p.9%
Nitrogen/Inerts | 0.824 Dry Basis 0.7 L 28.2 20,28
(Sum) ZE. By
ELOW RATE
U. Bas Density Correction Factor ( \/ 2B.95/T ) c.eeeesee 1002
V. Flue Correction Factor (A/B} ..cc.tcesvncas asrsacenne DP0
W. Velocity Pressure Correction Factor (V 29.92/3 ) ... 0, Y87
X. Corrected Velocity (C x K x U % V x W) c.ceeaseccooss 105.0 fps
Y. Flo“RatE (xnGxéa).I.OIOIOIU.!llll.ll!lllllllll.l. ’ 9941 Cfi‘l
z' Flow RatEEYN J X 520 S s s ss Al s unartansss 85+3 sctm
29.92 (45Q + F)
AA. Flow Rate[Zx (1 — 5710 | tveveneennonnncannanonoen 7726 0 gscém
AMPLE N/EMI1S E '
ONCENT . 0012
BB.Sample Concentration (B.P1543 % N/R) tciesesoncansves gr/dscé
CC.Sample Concentration (54,143 5 BB/ Molec. Wt.) ... —  ppm {(dry
DD.Sample Emission Rate (2.00857 x AA % BB) .ecesveaness — lb/hr
EE.Solid Emission Rate(a,aamszz x 0. x AA) p.Z2 _ib/hr
R
FF,Isokinetic Sampling Rate((j X R 2V x 100 N.coneoeoss 77 %

MoAR I11-67




DRAFT - Do not cite or quote

PAGES PAGE
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT _ 19
ENFORCEMENT DIVISION TEST NO. DATE
SOURCE TESTING AND MONITORING BRANCH 990000 11/9/99
PROCESSED BY CRECKED BY
CALCULATION SHEET C.S.
LAB ANALYSIS
A. FLlEer CAtCh uevrviiivecnsacnonassocnrancssnsarsnanan 4 mg
B. (1) Filter Acid ........... G s iiiesaert sttt <1 g "sq,.zmo
(2) Fileer Total Sulfate ..ivicieciiorroncsvncnvoannes 2 mg e Rl
C. Probe Catech .svevvecnvevarennens casesieeersearavrerans 14 g
D. (1) Probe Acid ............. Needaseemces sttt rena i ng NS0 -2Ha0
(2) Probe Total Sulfate .......cceveccvreasnaansossnes g ng Re 504 ZRAcD
E. Impinger Catch ............. Cresacmmmserrereeranrrenie 130 ng
F. (1) Impinger Acid ......... e s reeme e aaann ey 1Z wg Mg S0y 2 K20
(2) Impinger Total Sulfate ........ tetrsraranaan Ceenrs 131 mg Ha50s.2LHe©
G. Organic EXtract ......ceecessriarasnscsasaransnannssnss 4 mg
H. H3S504.2H 0 from SOx Train Thimble ...vvvienceiurrenass &l mg
1. Particulate Train Corrected Cas Volume Metered ....... 2955 dacf
J. S0x Train Corrected Gas Volume Metered ............... 23-40 dscf
K. Prorated H;504.2H,0 Mass (H'%) ....................... 0 ag
FILTER {PARTICULATE) TEMPERATURE GREATER THAN 200°F
L. Total Particulate (A-B*+C-D*+E-F*HGHK) suerennccrvnnsas ng
M. $01id Particulate (L-G-K) .cevceveuoreconnscncnseancan ng
N. Total Particulztz (Corrected for Ammoniuz Sulfala}
(A-B#4C-DR 45 F (L HGH=[F(2)=(13]432) +eevrnrenns e ag
0. Solid PMarticulate (Corrected for Annonium Sulfate)
(N-C-J) ------------------ sSerraaase LR RN R RN N N R ms
FILTER TEMPERATURE LESS THAN 200°F
P. Total Particulate {(A+CHE-F*4G) ....vevivvernccansannse mg
Q. Solid Particulate (P-B*=D*=G} .....cevcuiviverennacaran mg
R. Total Particulate (Corrected for Ammonium Sullate) -
) - - fi11-
(AHCHE-F(1)46- [ F(2)-F(1) ] .7o0) AT 1, A -faregl) . 23 rg
S. Solid Particulate (Correctéd for Ammonium Sulface)
(R-B*-D*-G) ............ 237 ¢ 24 & .. ... e 18 of
* USE LOWER OF (1) AND (2)“
Cs-1-85
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
TECHNICAL SERVICES DIVISION

SOURCE TESTING AND MONITORING BRANCH

CALCULATION SHEET

PAGES PAGE
20
TEST NO. DATE
99-0000 11/9/99
PROCESSED BY CHECKED BY
C.s.

Particulate Matter EPA Reg. IX

(Particulate from front part of train x 1.322x10-4xAA/R) =

18x1.322x10-4x77260/29.55 = 6.22 lbs/hr

*Coke Burn-off Rate = 26,794 lbs/hr

Particulate/1,000 1lb coke burn-off = 6.22/26.794x1000 = 0.23 1b/1000 1b

coke burn-off
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SOURCE TEST g9.gou0 SUMMARY PREPARED ON 12-17-99 AT 13: 30134
LRI IR TSI SRS LSS 2SS ST E SR FILLAYS SR YT YERETYFFTETFEETFTEFEYEYFYFEET P

(1) PBarometric Fressure ........-{"'Hg Abs,) = Zp.4

Tit! bt [correckd framm.s
:1.84-— m*d ('l':: firt. ~ 50l fcd)c.rr_
(e - 18)

(12) Filter Catch #/0%. . . ... ... ... (0Q)
(11) Organic Extraction Residue .........{mg)
{12) Insoluble and Soluble Residue ......{mg) (4]

(13) Process Weight ......i.ccevvascase.ilbs/hr) 985490
(15) Stack Si1x= (In,) : &8 Length : @ Width : @

*'2) Stack Static Pressure ,.....0.{ ""H20 ) = a1
{(3) Nozzle SiZf8 sacacscnancassssnsvnaasalln.) = 174
{4) Total Sampling Time .(..ccvaervesea-{min.}y = 40
{3) Pitot Correction Factor ..cecsescarrsancees = LHIS
(6) Magnehelic Calibration Factor .......... = )

{7) Gas Meter Calibration Factor ......ci.0.. = :.022

Average Traverse Velocity Head........ (" 'H20) = 2,11
fiverage Traverse Velocity..covenrsnresnaa (fps) = 17,2
Average Stachk Temperature............(}eg. F) = 498
Average Orifice Fressur@....ccecaeseses (°"H20) = B, &6
Percent Water Vapor in BGas Sample...... ... (%} = 12,74
Flow Rate ....cccrvstranncuensassnsace. ldscfm) = 77260
RULE 424: Particulate Concentration (gr/dscf) = 0.012
tmo/dsem) = 27.5
RULE 4@5: Solid Emission Rate...«c.e.. (lb/hr} = 5,22
(kg/hry = 2,3z
RULE 427: Average ppm Carbon Monoxide....{(CD) = @
Isckinetic Sampling Rate.....c.cvvenevacesotZ) = 97
RUIWLE Allowable....-4043(A) .. cvnsaesesa. gr/dscf) = 0.037
...........-....-..............-...(mq/dscm) = B.,3
{ULE Allowable.....405(a) e sseceaaas (lb/hr) = 36,00
..................---...-......--.....(l:g/hl") = 1:,61
= 2908

RL'LE Allowable--...4a7(a)-..lI-.I‘l'.‘.l (ppm:'
ARBERRRRRERER P RRERRRREER TR ERERRRRREEACRRRERERRBREEREERRERREREREEREERRRES KRN

Foint Veloc. Head Stack Temp. Velocity Drifice Press. Meter Temp.

%) (" "H20D; (DEG F) (ft/sec) (" TH2Z2O) (Deg F)
1 Z.80 499 150.27 Q.88 az.e
2 .o S 150.47 V.88 B4.0@
3 .70 ot 147. 64 .84 B&. 9
4 Z.80 498 10,2 .88 8a.@
) Z.70 498 147,49 8. 8% 89.5
] 2,462 497 144,64 @.32 g2.@
7 z.1@ 497 130.01 0. 566 92.5
B 1.78 Soe 117.1% 8.5% 3.5
? 1.79 soe 117,185 0.53 94.%
10 1.36 198 192,34 9.41 -
11 ad,.74 494 77.85 Q.23 .3
12 B. 74 e* 4954 77.05 9,23 6.5
13 .70 496 147.34 ¥.a33 BB.®
14 .79 See 147 .64 - V.B4 89.5
15 Z.78 SB0 147,64 Q.14 9z.0
1& 2.70 498 147.49 @.B84 9.5
17 2.469 498 144,73 .81 9a.o
18 2.7@ =1"J"] 147,64 V.84 7.5
19 2.30 499 139.43 @.75 992.5
20 2.30 493 136.2 8.72 11,0
21 2.30 497 136.06 e.72 102.0
22 2.00 494 126.81 0.463 103.5
=3 9. 40 495 Sé6.68 @.12 102.5
24 0n.50 495 63,37 2.16 ipa.@
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Source Test 99-0000 Summary Prepared on 12-17-99 at 13:25:04
ESEEsasC eSS EEEERETSAETES e msrECEEes DS EaEEEREE
Average Traverse Velocity Head....os.. (7 "H2O) = 2.11
Average Traverse Velocity..eeersesesssns (§PS) = 127.2
Corrected Velncity............-.........(fps) = 105.0
Average Stack Temperature....=:--.-.. (Deg. F) = 4°8

= Qi

Average Meter Temperature............(Deg. F)

20.22

Stack Cross- Sectional Oreadsesceseenss=s tFE2)

n i

Nozzle Cross-Sectional Area.cssesssssens (FLD) @.0P01651
Barometric Fressure...................("HgA) = 28.4
Stack Total FroSSUr@.cccesscsnsresesss(’ "Hgh) = .70
Aiverage Orifice Fressur@...coosessssess (7 H20) = Q. 66
Percent Water Vapor in Gas Sample.,.......(%) = 12.74

! = ez

Water Vapor CC'ndEf‘IBEd...-.--.-..--...--.. (mq’

Hit any key Lo continue ...

99 at 13:25:04

==========:=.—.====r=== SFESEmEEEERNETEET ================‘-‘========
Fitot Correction Factor iresssssasesrasvesess= B.8%
Gas Denszity Correction Factor vesenseseamsrsas= 1.002
Flue Correction Factor (A/B) s vonssansnnrasnsa™ 1.200
Velocity Pressure Correction FACkOr eveoasnss.= 0.987
Dry Gas Meter Calibration FactOF ceseevecsnces= 1.@231
Magnehelic Calibration FACtOr eoevocsscancsese™ 1
Total Sampling TiMBeoveanssannnsssssss (Minute) = &0
Gas Volume Metered......................(dcf) = 3R, 244
Corrected Gas Volume Metered. seseeesa-n idscf) = 272.95
Average Wet ilclecul ar Weight cicsescesncnrnese™ 26,83
average Percent nygen...................(02) = 1,33
Average Fercent Carbon LioKide, eeeso:0.0. (C02) = 14.27
Flow Rate...............................(cfm} = 158947
.......................................(5cfm) = (083543
......................................(dsc#m) = 77260
= 2108

.---...---.--.-.----.o-----..-.-..-...(d‘SCmm)

Hit any key to continue ...
LK ]

I1-71




23~

Source Test 99.0000 Summary Prepared on 12-17-99 at 13:25:24

~ocess Weight....esasranscnsannssnnailbs/hr)

-'.l..-.-.l...llll..'.lllll.'lll.l.ll(‘:gs,hr’
Total Particulate..ccceurvvanscsseacsssanasmng)
Soulid Particulate.cusscaccassncenresnseae {mg)

RULE 404: Farticulate Concentration (gr/dscf)
{mg/dscm)

RULE 405: Splid Emission RatB.euveesseas (1b/Nhr)
(kg/hr)

RULE 407: Average ppm Carbon Monoxide.... {(CO)
Ispkinetic Sampllng RatB...sveserranncenna i)
RULE AllowablP.....4049(a) . vnseassns (gr/dsct)

& s s e Pk & 0 d o @ ¢ a el i dasnad s dassssarrw (mg,dscm)
RULE Allowable...,.485(a)..cscsaaesnass (1B7PF)
» &% 8 5 F E % 9 8 85 e B9 ° 0 F S S E S AN S s EE B S S e B (kg/hr)

RULE Allowable.....8407(a).ccssvsnnrns.eaa (ppm)

Hit any key to continue ...

I1-72
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3986450
1808272

-
<.

18

9.212

27.95

6.22

2.82
o

97

2.037
84.3
Ih, 00
Tebl
2000
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Test Fo. 99-0000 Date 11/9/99
Sampling Location FCCU - BSP _STACK . Azes| Sample
TeTALYSHG, L TTRIN 60;(
(Lab Results) Ses Sutus n&ﬁ
FILTIR CTRIMLLE As Seo PO = o_|— o8,
IFA chTcH g5 SOz (TiIANTeN) Y, 1 x &4/fo - 4 I” Calculated By S ‘
PERSKIDE ¢ATCM |, Sox, g 153 1g3 11
VT TethL 1873 1—;3.'," J§+ Checked By el

SOURCE TEST CALCULATICNS

SUMMARY

A. Average Trnve\tn Velocity (Pre=Test) .osscescrcvsnssnsnnsiissrscntencess fps
B. Average Reference Polot Velocity (Pre—Te8E) .ccceevsivrscsasscenssnscnss Ce fpa
c- Ave“ge Tr.verse ve1°Clt, (Durin‘ Test) P A PN PR SR A SRR ARNI NIRRT ERS ,1:7'_2. EP'
D. Average Stack Temperature _ A3 °F7 J. Sampling Time....coeveern.. ?2_ win

E. Sctack Cross SectionalArea. . - fe2 K. Hozzlesgrou-Sectioul Area fl:2

F. DBarometric Pressure.. veass T RoB40 "HgA L. m Collection.cecss {3 =

G. ;ggs Meter Pressure..... ave__36:40 "HgA M. T %ollectlon!!.sﬁs [k‘_-] nsd'” solf
B. Pressure........ 1Y ZQ “BgA ll. Water Vapor Condensed...... =~ |

I. Pitot Correction Pactor...  _ Gas Volume Mgtered........ 3 3:07 ,dCf

P. Correct Gas Volume Metered E. x G/29.92) &}:Q,.‘bx.l@m tenesasreraes 23:60 dgef
PERCENT MOISTURE - GAS DENSTTY ERarm. Pra

4.64 x N RMA 1274
Q- Percent ?tef leor in Gas SSEPIG (‘6-0464 :!H) ¥+ P] rI"ll"Uoonuao‘!ua- 12 74|z

R. Average Molecular Weight:

(Component) (Voliwe I / 100)  ‘x (1 - Q/100) x {Molec. Wt.) i__(ﬁ._mge)___
Vater NS 1.00 18.0
Carbon Dioxide Dry Basis 5§24 44.0 |
.Carbon Monoxide Dry Basis P wi N 28.0 II . e
Oxygen ' - Dry Basis .72 b 32.0 '
Nitrogen & Inerts Dry Basis [ Wi 28.2
(Sun)
FLOW RATE
S. “Gas Density Correction Factor «f 28.95/R -.vevverencnnanan veveesessanens J- OO
T. Flue Correction Factor {(A/B) ... .. sveescsoccanuasnranacnasrssnssssssnnannas +60 0
U. Veloeiry Pressure Correctjon Factor Y 2%9.92/H ..v.viveinrennnas Ceetaesen " 0-387
V. Corrected Veleccity {C x I x $ X T X U) voveucencanans ebtiescsrasesnnranan 165.0 _  fps
W. Flow Rate (Vx E x 60)....... resesnsecssrreseaanrnan tetteresraransennass jsg, 947 ciwm
X. Flow Rate { W 1 29H92 x 3225 Ceeeveesnnsiteasatsansecnntnsssesses BB SU3 scim
Y. Flow Rate t!: (I-Qlloogi‘.--.--- ----- sesaNssress RN ssesresrdnrns 77‘2'C0 dscfm
Uvg :
SAMPLE CONCENTRATION - EMISSION RATE oudsefS Tl 5450 30
2. Sample Concentration (0.0154) X L/P)uccccccccanccccccnas vevsceas Dt 31—..- Q D BQ gr/dscf
AA. Sample Concentration (54,143 x Z/ 64 Molec. WE.)eeoavvrnconnsannss '“ ppm {dry)
B3, Sample Emission Rate (0.00857 X Y X Z)uvececoacccncann cemanenven. ceeeaen ___1b/hr
CC. Solid Eaission Rate ( /527 x lg-& L3, 8. 2 O P SQ Ib/br
E P T 100 —
DD. Isokinetic Sampling Rate ‘J !xx l’,‘ ........................... X
I11-73
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive,- El Monte, Californis 91731

fest No.__99-0000 Date__ 11/9/99
SULFUR EVALUATION AND PROCESS MASS
FLOW RATE CALCULATION FOR FCCU
TOTAL
SOz flow rate, 1b,ht P I N R O g 5‘
Fuel gas flow rate, HHscfd‘ T I R A I I T AT -
st co“centr.ticn. pPpm Y R R N T I Y Y T T T Y T T T YT T YT —

G.1

G.2

K.

st flow ‘l.'ate (BC/Z‘.), scfh ..I.n.I..;iﬂit.ﬂllt........I.ll.l..l;.. —
50, flow rate (from fuel), 1b/hr

{D scf H)_S/h!‘)_(l 1b mole S0,/1b mole H,S)*%(64& 1b SO./1b mole 50,) -
(379 scf H;5/1b mole H3S)

SO, from FCCU regenerator (A-E), IBF/NT tvaveccncrsncnccnrsancesnss S6
Fccu Feed rate' nbl,d‘y* SR PP S S0 SPEBRIRSERAFPS OSSR ISR SRS R 3“‘950

FCCU Feed rate, (G.1 x 286 1b/Bbl) 1“.4.‘30
R , 1b/hr wA

FCCU Feed rate (G.1/24000), 1000 BBL/RL seveuyroosnasnscancavencaes  LASL

Cxides of Sulfur to the Atmosphere

From the FCCU regenerator (F/H); L1bA/1000 BbLl ...cevencercncsassnss ~ 3¢. 8
Ks,—‘o&b 85‘-. - . * . - - ses 17.5_

Catalyst Recycle Rate,
29.75 "’L’&i’iw*
( tons/min) (2000 lbs/ton) (60 min/hr, 1bg/hr* ....coveenccnanvans 7
TS 986, 00

Process weight (G...Z +J), 1B/ cecevensessnasionnronnccresssorsass G

* Obtained from cHAMEION
2 07 + HyS > soz + R,

II-74
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El Monte, California 91731

Test No. __99-0000 Date 11/9/99

RELATIVE ACCURACY OF CONTINUOUS EMISSION MONITOR
Alpha Specific
Resources

Company /Unit =-==-e——-- - — -- FCCU ‘Fh(FHﬁ§ﬂ
Equipment being Monitored -------=== - -— ESP
1f Time-Shared, Describe Time Sequence of Operation eoee.-- Continuous
Monitor Manufacturer/I.D. Number - KVB Mode 42
Monitor SCAQMD Certification Date —— - .
ROx Analyzer Manufacturer-Model #, Serial § --—--—-- -t Thermo Elestron
CO Analyzer Manufacturer-Model #, Serial § ~—--———--—cucea- Beckman Ind.B65
0, Analyzer Manufacturer-Model #, Serial # -~--==-w==----w-= Thermox WDG,2-81
estefn Hesearc
50, Analyzer Manufacturer-Model #, Serial § -————--—-=ce-m- Model 222A/62703% .
Gas Component Tested for - S0,
A. Reference Method (AQMD Method §.1) Value. Corrected,
ppm {dry) =eee- - ————— -71  ppm
B. Reference Method Sampling Time Interval - 1:48 - 3:
C. Monitor Reading, Average and Corrected, ppm (dry} ----- 75.5 ppm
D. Monitor Recording Time Interval ==e=ee-=-- L Tosra- 1:50 - 2:35
E. .Maximum Allowable Concentration, ppm {dry) GRS 243  ppm
F. Relative Accuracy, % ~——-mercccmrreccecrroccccccccacaa—
e e S w100+ BT so0 e
Deviation from C.=A. 75.5 - 71

Allowed Conc. E. x 100 = %3 x 100 =41.85

11-75
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SOUTR .COAST AIR QUALITY MANACEMENT DIS.IRICT
PAGE

YEST ¥WO. 99-0000 DATE  11/9/99
-SAMPLING LOCATION FCCU - ESP STACK

REFINERY PROCESS DATA SHEET/FLUID CATALYTIC CRACKING UNIT

FCCU OPERATING DATA

l. rg&d R‘te. bbl,d‘y--oooloooloouloooo----o------n--- 34,950
2. Percent Weight Sulfur fn Peed.ccsreecvccrveccacenns 0.18%
3. Catalyst Circulation Rate, tons/minute-scsssreanses _29.75 .
4. Coke Burnoff hte, lb,hwtnclooou-o.ovcn-o-------.- 261794
s' Resemrator Air R.te. .Cf.--occouulc.o-.-unn:.c---- 5-164 x lob
6. Flue Gas Rate, (Regenerator), scfm.......ceceacoves 2.4
7. Flue Gas Rate, (CO Boller), sefm......convesanncncs N/A
m&ﬁ&m’-?xﬂﬂ_.....----... ssseasanenn "[A"CONF‘DENT AL
91=Rta::tﬂ1‘ hemslr..------.---l-noa.ooooo-o-alu NIA'CONFIDENT A_l'.
10. D250, Catalyst Addition Rate, 1b/day.....covvesases ~-40 #/DAY
LHl.—Regenerater Fop-Temperature, F.....ocveene cessenes N/A-CONFIDENTIAL
12.7Regenerator-Top Pressure;PSig covivnecnnnnenn, .e N/A-CONFIDENTIAL
ESP DATA
1. ESP Outlet Temperature, "Ficcecsceoccacccacnsas e 513
2. Ammonia Injection Rate and Location of the
Injection Point, lb/day..cccvecesernrcsoccssnnenans o~ 20 opm, Flye Gas Ductw
IT“
CEM DATA
1. CEM Manufacturer KvV8 Model #__ (B4263 Cerc. f
Anslyzer Mfg. Model § S/N Ileadig;(’rf.) Time Rew
2. NOx (mewy) Thermo Electron  10AR 16803-165 15 pem 12:10 p.m,  Seop
3. 50, Western Research 7224 6270-3 23 pPe 12:10 pom.
4, 0, Therm Ox _ _WDG CONTROL _ _ 2-B193 _ 2,187 ¥ 12:10 pm 207%
5. co Beckman Ind. 865 : 57 pre 12:10 o.m. 2507
6. CO; N/A N/A N/A _N/A 4 N/A
CC BOILER -N/A
1. Combustion Air Rate, scfm..ccvcecenrsisnsasunnencsns
2. Regenerator Flue Gas Inlet Temperature, *F.........
3. Regenerator Flue Gas Inlet Pressure,
Inches of Water ColuDn..sceacensnssarnnssansasnnsnss
4. Puel Gas Rate, 10Y gcfh..ivcivncocvoncnann
5. Firebox Temperature, e¢P...ceveeccscssscesnssnasenss
6- Steam nﬂte. 10, lblhour.....-.u...................
RECORDED BY TITLE
1 have reviewed the above process data and it is considered accurate, to the best of my
mowledge.
COMPANY REPRESENTATIVE TITLE Sr. Environmental SATE

T (Signature) Specialist

I1-76
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SOUTIE COAST AIR QUALITY HAMAGEMENT DISTRICT

Tertl Ma. 99000 Date: 11/9/99 .
“PCOU - ESP STACK ’:E'u-ple Train /Sa/[, ¢_§./| i"ﬁ

Sampl Ing Location: .

e TRAVERSE SOURGE TEST DATA
Fre-Yest Leak Check: Ki< D.174 Past-Teat Lesk Check:
Fllier <800S clm @ 15 “Hg vac £,z o-835 Filler _4_{,0/:!- e ._5:_"11; wac
Frehe Gogosefm @ _ )5 "Mg vac o . 0. Bb Probe L.0fclu @ _5  "ig vee
{Fitat Tube Lensk Check ﬁ__“_._i___) ‘:; | (ritot Tuhe leak checkm
Yg 2D L19
Time ::'.':,"""‘5 Heler Stack Calculated Probe Filter | Beler lesg{Vacuum
On o[ "l’!ﬂl”ﬂu Velne Uy Tpppy, [Volneity] Sampling LLILIEC] ¥ Py I onmy g “H
l " g, cep. flemp, ¥ 1]
{der) ':-.:,,, *F (Frs) .(':,'_' ?":,n) *F °F i Ul
IFEY st = | = == — =1
4.6 | | €a%e | 2:B lags |jo0.85] SO | Q1210 V87 | galzR{ 2.5
fo!l | 2 ! pond |28 lcor ] Sp¥ . g_ B8 220] 19%] €4 ]| RO]| 2.
1.5 3 ﬁ Z-% geD| V4 IW .S _Ei Rl KBblsll R 2.9
10.0 s 125! 468} 150.8 & . 21&_7_5_% 9.1 82| 2. C
(2.6 s |_coabLl2 7| 4aB] (429 . 57| 84| 2o 208| 96] £ Z<
Ko e | C0b. Y1 2. 449 (da7] .96 | Q2] 200 2)B] B) Be] 25
11.% 7| _fpp2.2] 7. 1 48] 1Fotf SO | . 60| 10| 2081 95| Rb| 2-O
el B sof.9) 1.7 | Se0 74 .45 | -S5A( 740 207)ls00 | B7 z-%
_11.% 4| Lo .0} g0l s 2.2 .e5 | S2] 215 o]0/ jg 2
24.0 le | gttt} 1L H14496] 0.3 -ap | {1 22| 2o8{in2]| G 2.0
—% b} 6r1.2) 2614t P24} 3D | -Z2|223] 20 02| G/ | LD
—~J8.0 —J2 ] id,| = -1 — —_— o oy — Gt D
L!3.1 — N
K B pidaf 277 149 147.%] 57 ] .85 A RIS S
;; E7Y) 2 o7 ] BA 2P 2,51 4D |89 2. <
- 51 2.7 g% Sop| /47. . 217 | 2/ P Bol 2.
b | 5187 27 | 198] 1479 .59 2is|lzr Blag | BS Jé
(2| 618 2,0 | AR | 4471 . <5( .ét |2ee| 702 |/0! | GO 2.
S lar s 7 7lceo | j47.6 .57 B4 Zo?| 208 /o252 | 2.
2 1622.8 | 2. 41459 | 9.1} .4 | , 15| 21¢]| zOB| /s )| ¢ [ 2.5
2o | pad.2. | 2.9 1499 | 42e2] &3] .72] zie] zfl |ro7]l9S)| 2
2t 1 £29.44 23514497 ],3¢.1] .63 | .22] ZoBl 214 | ,08!G6 ] 2.5
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Test No.__ 99-0000 Date 11/9/99

.FCCu
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SOUTRE COAST MR QUALITY KAMAGEMENT DISTRICT
9150 rlair Drive, Bl monte, Califoranja 91731

TO: Rod Rock

TBCHNICAL SERVICES DIVISION
LABORATORY SERVICES BRANCE
REPORT OF TOTAL COMBUSTION ANALYSIS (TCA) POR CARBONACEQUS MATTER

Source Testing & Monitoring

Mame of Company: Champion Petroleum

Citys 7 Utopia

Equipment Tested: rFccy, ESP

Dato of Heports 12/9/99
Test. Wo.: 99-0000

Test Datet 11/9/99

Lab. Wo.: 11111

Ref. Book No. 22222

Requested By: C.S.

Sample Identification

Samwpling Points

Items Qutlet
Nominal Volume~2 Liters:
Bulb Identification 103 104 10%
Bulb Pressure, Torr - 745 747 749

—

—
r——

Breakdown of Sample Iteams

—

——tf

Results of Analysis of Samples Listed Above

for Analymsis: as PPR Q04
Bulb Contents: a)
CO, actually present 145000 139000 144000
€0 actually present * . .
V0, 3.4 1.3 3.3

4) CO, prusent in sample as such,

. None detected,

Approved By:

G. Goodbar, Ph.D.
Mavager of Laboratory Services
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S500TH COAST AIR QUALITY MANAGEMENT DISTRICT
9150 Flair Drive, El1 Monta, Califoramia 91731

TRCHNICAL SERVICES DIVISION
LABORATORY SERVICHS ARANCH
REPORT FOR SOURCE THEST

yo: Rod Rock
Source Testing & Monitoring

COMPAMNY ; Champion Petrolaum
CITY: Utopia
PROCESS

EQUIPMENT; FCCU

CONTROL
EQUIPMENT) ESP

SAMPLR
DESCRIPTION: One

Method 5.2 Train

TEST NO.

LAB REPORT DATE: December 8, 99

LABGRATORY NO. 11l

REFERENCE NC. 22222

99-0000

SOURCE TEST DATEs 11/9 999

DATE SANPLE BECEIVED: 12/9/99

REQUESTED BY: c.S.

ANALYSIS REQUESTED: Particulates & Moisture Gain

ARALYTICAL WORK PERFORMED, METHOD OF ANALYSIS, AMD RESULYS
Particulates by SCAQMD Method 5.2L; Moisture gain by SCAQMD Nethod 4.1L

Received impinger volume, mL
Impinger gain, =L

Silica gel gain, g

Pre-filter recovered volume, mL
Pre-filter residue, mg
Acid, as H.so.;zﬁao. ng
Sulfates, as H,;50,.2H,0, mg

Filter catch, mg
Acid, as H,SO..ZH:O, mg
Sulfates, an H,;S0,.2H,0, mg

Post-filter recovered volume, mL
Organic residue, mg **
Aqueous residue, mg

Acid, aa H,;50,.2H,0, mg

Sulfates, as H,S50,.24,0, mg

Approved By:

11-80
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G. Goodbar‘.Ph_n,
Ranager of Lacoratory Secvices
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SOUTH COAST AIR QUALITY MANMAGEMENT DISTRICT
9150 Plair Drive, El moate, California 91731

THECHNICAL SERVICKS DIVISIONM
LABORATORY SKRVICES RRANCH
REPORT FOR SOURCE TBST

LAB REPORT DATE: December 9, 99

1T0: Rod Rock
Source Testing & Monitoring
) LABORATORY MO. 11111

COMPANY 3 Champ n Petroleun

CITY: Utopia REFERENCE MNO. 22222
PROCESS TEST MO, 99-0000
EQUIPKENT: FCCU 7

' SOURCE TEST DATER: 11/9/99
cowTuOL
BQUIPKENY:  ESP DATE SAMPLE RECKIVED; 12/9/9%
SAMPLE REQUESTKD HY:  _C.S.

DESCRIPTION: One one-quart can of fuel oil

ANALYSIS REQUESTED: Weight Percent Sulfur

ANALYTICAL WORK PERFORMED, METHOD OF ANMALYSIS, AND RESULTS
Weight Percent Sulfur by ASTM D-12%-64.

We. V Sulfur =  0.15

Approved By1

G. Goodbar, Ph.D.
Manager of Laboratory Services
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BOUTE COAET AIR QUALITY MAMAGEMENT DISTRICT
9150 Flair Drive, K]l Monte, Callfornia 9171)

LABORATONY SERVICES BRANCH
REPORT FOR SOURCE TEST

December 9, 1999

TO: Rod Rock LAH REPORT DATE:
Source Testing & Monitoring
LABORATORY NO. 11111
COMPANY: Champion Fetroleum
CI1TY: Utcpia REFERENCE NO. 22222
PROCESS . TEST NG. 99-0000

EQUIPMENT: FCCU
SOURCE TEST DATE; 11/9/99

CONTROL
EQUIPMEMT; ESP DATE SAMPLK RECEKIVED: 12/9/99
SAMPLE REQUESTED BY: C.S.
DESCRIPTIOM: One BRathod 6.1 Train(s)

AKALYSIS REQUESTED: B0,, 50, and Moisture Gain

ANALYTICAL WORX PERFORMED, METHOD OF ANALYSIS, AND RESULTS
Sulfur oxides by SCAQMD Method 6.1L; Moisture gain by SCAQMD Method 4.1L

Received impinger vol., mL 490
Impinger gain, mL 90
Silica gel gain, g lé

Thimble catch:

Acid, as 50,, mg <l

Sulfate, as 50,, mg 11
I¥A Catch:

Acid, as Su,, mg 1

Sulfate, as S0O,, mg 50

Peroxide Catch:
Acid, as 50;, mg 181

Sulfate, as 50,, mg a2

Approved By:

G. Goodbar, Ph.D.

Manaqur of Laboratory Services
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