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‘ o SCOTT ENVIRONMENTAL TECHNOLOGY

A DIVISION OF NATIONAL AIR NETWORK, INC.

NAN 6205 Route 611 » P.O. Box 369 ® Plumsteadvilte, PA 18949  Phone: (215) 766-7230  Fax (215) 766-2051

October 7, 1993
SET 1711

Mr. Richard St. Louis
Pennsylvania Department of Environmental Resources
Bureau of Technical Services and Monitoring

P.0. Box 8468
Harrisburg, PA 17105-8468

Re:  Heinz Pet Products
Permit No. 19-318-016
CSM Catalytic Afterburner
Emission Compliance Test

Dear Mr. St. Louis:

Enclosed is a copy of a test protocol for a compliance evaluation to be conducted at
the Heinz Pet Products facility in Bloomsburg, Pennsylvania. Scott Environmental
Technology will be responsible for conducting a stack test to determine the total non-methane
hydrocarbon destruction efficiency of catalytic afterburner system. Additionally the VOC
capture efficiency of the fume collection systera will be evaluated.

If 1 can provide any additional information regarding this project, please feel free to
give me a call.

Sincerely

& _—

Robeft M. McKinney
Manager - Field Services

RMM/pds

Enclosures

cc: Richard Maxwell - PADER Wiliamsport ¢ Tohay Twnrdpwsk)
Michael Hutnick - Heinz
Disk 227
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Pt. 60, App. A, Meth. 13

Preparation of Standards by Dilution of Cylinder Standard

Cylinder standard: Organic

Standards Preparation Data:

Stage 1

Standard gas flowmeter reading
Diluent gas flowmeter reading
Laboratory temperature (°X)
Barometric pressure (mm tig)
Flowmeter gage pressure (mm Hg)
Flow rate cylinder gas at
standard conditions (ml/min)
Flow rate diluent gas at
standard conditions (ml/min)
Calculated concentration (ppm)

Stage 2 (1f used)

Standard gas flowmeter reading
OfTuent gas flowmeter reading
Flow rate stage 1 gas at
standard conditions (m)/min)
Flow rate diluent gas at '
standard conditions (ml/min)
Calculated concentration (ppm)

GC Operating Conditions:
Sample 100p volume (m1)
Sample loop temperature (°C)
Carrier gas flow rate (ml/min)
Column temperature:
Inttial (°C)
Program rate {°C/min)
Final {°C)

Organic Peak ldentification and
Calculated Concentrations:
injection time (24-hr clock)
Distance to peak (cm)
Chart speed (cm/min) .
Retention time (min)
Attenuation factor
Peak area (mmt)
Peak ares x attenuation factor

Certified concentration

Mixture 1

Date

Mixture 2

Mixture 3

Plot peak area x attenuation factor agatnst calculated concentration to

obtain calibration curve.

Figure 18-7. Standards prepared by dilution of cylinder standard.
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Environmental Protection Agency Pt. 60, App. A, Meth. 18
Mant Date
$ite

Sample 1 Sample 2 e

Sourcs temperature (°C)
Sarometric pressurs(m Hg)
Ambient tampersture (°C)
Sample flow rate (appr.)
fag mmber

Start time

Finish time

Figure 18-10. Field sample data sheet - Tedlar
bag collection method.
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Pt. 60, App. A, Meth. 18 40 CFR Ch. | (7-1-88 Edition)
Plant Da
location

1. General information

‘ Source tamperaturs (°C)
Probe tampezaturs (°C)
Anbient tamperature (°C)
Atmospheric pressure (mm)
Source pressure ("Rg)
Absoluts source prassure (mm)
sampling rats (liter/min)
Sampls loop volume (ml)
Sample loop tamperaturs (°C)

Columnar temperatures
Initial (°C)/time {(amin)
Frogram rets (°C/min)

Final (°C)/ time (min)

Carrier gas flow rats (ml/min)
Detsctor tamperaturs {°C)
Injection time (24-hour basis)
Chart speed (xm/min)

Pilution gas flow rate (ml/min)
Dilution Gas used (symbol)
Dilution ratio

I |

Figure 13-11_. Fiald analysis data sheets.

- 848




Envirenmental Protection Agency - Pi. 60, App. A, Meth. 18
3. Tisld Asalysis Deta = Calikration Gas
ham MO, Time
Componentg Area Attsnuation A x A Factor Conc. (ppm)
xa Bo. Tine

Componants Arsa Attenuaeion A x A Factor Conc. (ppm)

hun No. Tiams
Componants Ares Attenuation A x A Facter Conc. (ppm)’

Flgure 18-11 (continwed). Fleld snslysis data sheets.
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P1. 60, App. A, Meth. 18

GASEOUS ORGANIC SAMPLING AND ANALYSIS

CRzCx LisT

(Respond with initials or number as

Appropriste)

1. Presurvey data:
A. Grab sampie collected ...
B. Cirab sample anslyzed

0O oooo

aoo

(o]

Verified for con-
centration

OK obtained for
field work

8]

3. SBampiing procedures:
A. Method:
Bag sample

Direct interince ...
Dilution interfuce....
B, Number of samples ¢ol-

lected

ooo

oon

4. Fleld analyxia:
A. Total hydrocarvon
analyzis periormed

o

B. Calibrstion curve pre-
pared

Number of compo-
nenta
Number of concen-
trations per com-
ponent (3 re-

quired) e

w)

a

Pigure 18-14. Sampling and anaiysizs check.

GASROUS ORGANIC SAMPLING AND ANALYSIS

Data

Plant-
Date—

Location—

Periormed by (signature);

Date:

40 CFR Ch. | (7-1-88 Editior

Source Source
s-u'liple un;me

1. General
information:

Source
emperature
4 o]

Soun
samgp

Probe
temperature
)

Ambient
temperature
Q)

Atmospheric
pressure
(mm Hy) ..o

Source

presnre

(mm HE) e
Sampling rate

(ml/min).

Sample loop
volume (m)) ..

Sample loop
Q)

Sampie
collection
time (24-hr
basis)

Column
tempers-

tsymbol) ........
Dilution rato...

Figure 18-14. Sampling and ansaiysis sheet
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FEDERAL REGULATIONS

METHOD 25A—DETERMINATION OF TO-
TAL GASEOUS ORGANIC CONCEN.
TRATION USING A FLAME IONIZA-
TION ANALYZER

L. Applicability and Principle

1.1 Applicability. This method applies
to the measurement of total gascous or-
ganic concentration of vapors consisting
primarily of alkanes, alkenes, and/or
arenes (aromatic hydrocarbons). The con-
centration is expressed in terms of pro-
panc {(or other appropriate organic cali-
bration gas) or in terms of carbon.

1.2 Principle. A gas sample is extracted
from the source through a heated sample
line, if necessary, and glass fiber filter to a
flame ionization analyzer (FIA). Resuits
are reported as volume concentration
equivalents of the calibration gas or as
carbon cquivalents.

2. Definitions

2.1 Measurement System. The total
equipment required for the determination
of the gas concentration. The system con-
sists of the following major subsystems:

2.1.1 Sample Interface. That portion of
the system that is used for one or more of

C7\

the following: sample acquisition, sampie
transportation, sample conditioning, or
protection of the analyzer from the cffects
of the stack effluent.

2.1.2 Organic Analyzer. That portion
of the system that senses organic concen-
tration and gencrales an output propor-
tional to the gas concentration.

2.2 Span Value. The upper limit of a
gas concentration measurcmentl range
that is specified for affected source cate-
gories in the applicable part of the regula-
tions. The span value is established in the
applicable regulation and is usually 1.5 to
2.5 times the applicable emission hmit. if
no span value is provided, usc a span val-
ue cquivalent to 1.5 to 2.5 times the ex-
pected concentration. For convenience,
the span value should correspond 10 100
percent of the recorder scale.

2.3 Calibration Gas. A known concen-
tration of a gas in an appropriate diluent
gas.

2.4 Zero Drift. The difference in the
measurement system responsc 10 a zero
level calibration gas before and after a

SIALR
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stated period of operation during which
no unscheduled maintenance, repair, or
adjustment took place.

2.5 Calibration Drift. The difference in
the measurement system response to a
mid-leve} calibration gas before and after
a stated period of operation during which
no unscheduled maintenance, repair or
adjustment took place.

2.6 Response Time. The ume interval
from a step change in poilutant concentra-
tion at the inlet to the emission measure-
ment system to the time at which 95 per-
cent of the corresponding final value is
reached as displayed on the recorder.

2.7 Calibration Error. The difference
between the gas concentration indicated
by the measurement system and the
known concentration of the calibration
gas.

3. Apparatus
A schematic of an acceptable measure-
ment system is shown in Figure 25A-1.

The essential components of the measure-
ment system arc described below:

ORUAMIC
AMALYIEN
- ANLY
HELCOWRDEN

(Part 60, Appendix A, Method 25A})
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1.1 Organic Concentration Analyzer. A
flame ionization analyzer (FIA) capable
of meeting or exceeding the specifications
in this method.

3.2 Sample Probe. Stainiess steel, or
equivalent, three-hole rake type. Sample
holes shall be 4 mm in diameter or small-
cr and located at 16.7, 50, and 83.3 per-
cent of the equivalent stack diameter. Al-
ternatively, a single opening probe may be
used 30 that a gas sample is collected from
the centrally jocated 10 percent area of
the stack cross-section.

3.3 Sample Line. Stainless steel or Tef-
lon ° tubing to transport the sample gas
10 the analyzer. The sample line should be
heated, if necessary, to prevent condensa-
lion in the line.

3.4 Calibration Valve Assembly. A
three-way valve assembly to direct the
zero and calibration gases to the analyz-
ers is recommended. Other methods, such
as quick-connect lines, to route calibration
gas to the analyzers are applicable.

3.5 Particulate Filter. An in-stack or an
out-oi-stack glass fiber filter is recom-
mended if exhaust gas particulate loading
is significant. An out-of-stack filter shouid
be heated to prevent any condensation.

3.6 Recorder. A stripchart recorder,
analog computer, or digital recorder for
recording measurement data. The mini-
mum data recording requirement is one
measurement valuc per minute. Note:
This method is often applied in highly ex-
plosive areas. Caution and care shouid be
exercised in choice of equipment and in-
stallation.

4. Calibration and Other Gases

Gases used for calibrations, fuei, and
combustion air (if required) are contained
in compressed gas cylinders. Preparation
of calibration gases shall be done accord-
ing to the procedure in Protocol No. 1,
listed in Citation 2 of Bibliography. Addi-
tionally, the manufacturer of the cylinder
should provide a recommended shelf life
for cach calibration gas cylinder over
which the concentration does not change
more than =2 percent from the certified
value, For calibrition gas values not gen-
erally available (i.c., organics between 1
and 10 percent by volume), alternative
methods for preparing calibration gas
mixtures, such as dilution systems, may

"Mention of trade named or specific products does

not constitote endorseanent by the Environmental Pro-
1econ Agency.

10-18-92

be used with prior approval of the Admin-
istrator.

Calibration gases usually consist of pro-
pane in air or nitrogen and are deter-
mined in terms of the span value. Organic
compounds other than propane can be
used following the above guidelines and
making the appropriate corrections for re-
sponse factor.

4.1 Fuel. A 40 percent H 60 percent
He or 40 percent Hi60 percent N gas
mixture is recommended to avoid an oxy-
gen synergism effect that reportedly oc-
curs when oxygen concentration varies
significantly from a mean value.

4.2 Zero Gas. High purity air with less
than 0.1 parts per million by volume
{ppmv) of crganic material {propane or
carbon equivalent) or less than 0.1 per-
cent of the span value, whichever is
greater.

4.3 Low-icvel Calibration Gas. An or-
ganic calibration gas with a concentration
equivalent to 25 to 35 percent of the ap-
plicable span value.

4.4 Mid-level Calibration Gas. An or-
ganic calibration gas with a concentration
equivalent to 45 1o 55 percent of the ap-
plicabie span value.

4.5 High-level Calibration Gas. An or-
ganic calibration gas with a concentration
equivalent to 80 to 90 percent of the ap-
plicable span value.

5. Measurement System Performance
Specifications

5.1 Zero Drift. Less than + 3 pereent of
the span value.

5.2 Calibration Drift. Less than %3
percent of span value.

5.3 Calibration Error. Less than +5
percent of the calibration gas value.

6. Pretest Preparations

6.1 Selection of Sampling Site. The lo-
cation of the sampling site is generaily
specified by the applicable regulation or
purpose of the test; i.e., exhaust stack, in-
let line. ete. The sampie port shall be lo-
cated at least 1.5 meters or 2 equivalent
diameters upstream of the gas discharge
1o the atmosphere.

6.2 Location of Sampie Probe. [nstall
the sample probe so that the probe is cen-
trally located in the stack, pipe, or duct
and is sealed tightly at the stack port con-
nection.

6.3 Measurement System Preparation,
Prior to the emission test, assemble the
measurement system following the manu-
facturer’'s written instructions in prepar-

ing the sample interface and the organic
analyzer. Make the system operable.

FIA equipment can be calibrated for
almost any range of total organics concen-
trations. For high concentrations of organ-
ics (> 1.0 percent by volume as propanc)
modifications 10 most commonly available
analyzers are necessary. One accepted
method of equipment modification is to
decrease the size of the sample to the ana-
Iyzer through the use of a smaller diame-
ter sampie capillary. Direct and continu-
ous measurement of arganic concentra-
tion is a necessary consideration when
determining any modification design.

6.4 Calibration Error Test. Immediate-
ly prior 1o the test series, (within 2 hours
of the stant of the test) introduce zero gas
and high-level calibration gas at the cali-
bration valve assembly. Adjust the ana-
lyzer output to the appropriate levels, if
necessary, Calculate the predicted re-
sponse for the low-level and mid-level gas-
¢s based on a linear response line between
the zero and high-level responses. Then
introduce low-ievel and mid-level calibra-
lion gases successively to the measure-
ment sysiem, Record the analyzer re-
sponses for low-level and mid-level cali-
bration gases and determine the
differences between the measurement sys-
tem responses and the predicted re-
sponses. These differences must be less
than 5 percent of the respective calibra-
tion gas value. If not, the measurement
system is not acceptable and must be re-
placed or repaired prior to testing. No ad-
justments to the measurement system
shall be conducted after the calibration
and before the drift check (Section 7.3).
If adjustments are necessary before the
completion of the test series, perform the
drift checks prior 1o the required adjust-
ments and repeat the calibration follow-
ing the adjustments. |f muitiple electronic
ranges arc lo be used, each additional
range must be checked with a mid-lcvel
calibration gas 10 verify the muitiplication
factor.

6.5 Response Time Test. Introduce zero
gas into the measurement system at the
cajibration valve assembly. When the sys-
tem output has stabiiized. switch quickly
to the high-level calibration gas. Record
the time from the concentration change to
the measurement system response equiva-
lent to 95 percent of the step change. Re-
peat the test three times 2nd average the
resuits.

{Part 60, Appendix A, Method 25A]

ALY QD /L BN

Copyright © 1992 by The Burssu of National Aftairs, Inc. 707




APPENDIX B
PADER PERMIT




07/30/83 15:08 717 387 0780 H P P BLOOMSBURG doo2

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES
NORTHCENTRAL REGION
FIELD OPERATIONS - AIR QUALITY
. 200 Pine Street
Williamsport, PA 17701-6510

Heinz Pet Products
6670 Low St.
8loomsburg, PA 17815

Attn: Mr. Michael Hutnick, Plant Engineer
Dear Mr. Hutnick:

Attached is a Department plan approval to construct, modify, reactivate, or {nstall
an air cleaning device on, an air contamination source. A regular Departmant
operating pemmit will. -subsequently be 4ssued IF {}) the-speciat-conditions- -
incorporated within the plan approval have all bean fuifilled; (2) 1t has been S
demonstrated to tha Depariment's satisfaction that the project was carried out as
proposed in the application, and that the aperation of the source(s) and any
associated air potiution control eguipmant conforms with the operational information
stated on the application, and (3) it has been demonstrated to the Department's
satisfaction that the air contaminant emissions from the source(s) are in compliance
with the requirements specified in, or established pursuant to, all applicabla
Department Rules and Regulations.

This plan approval contains special conditions which must be fulfilied. Failures to
do so constitutes a violation of Section 127.25 of the Department's Rulas and
Reguiations, upon which legal action could ba taken, and such fatlure 18 also grounds
for denial of a regular operating permit.

Any person aggrieved by this action may appeal, pursuant to Section 4 of the
Environmental Hearing Board Act, 35 P.S. Section 7514, and the Administrative Agency
Law, 2 Pa, C.S., Chapter 5A, to the Environmental Hearing Board, Second Flear, Market
Street State Office Building, 400 Market Street, P.0. Box 8457, Harrisburg, PA
17105-8457, (717) 787-3483, TDD users may contact the Board through the Peansyivania
Relay Service, (800) 654-3984. Appeals must be filed with the Enviromeental Hearing
Board within 30 days of recaipt of written notice of this action uniess the
appropriate statuyte provides a different time period. Copies of the appeal form and
the Board's rules of practice and procedure mmy be obtained from the Board. The
appeal form and the Board's rules of practice and procedure are also available in
bratlle or on audiotape from the Secretary to the Board at (717) 787-3483. This
paragraph does not, in and of itself, create any right of appeal beyond that
permitted by applicabie statutes and decisional law.

Should you have any questions about this matter, please contact Richard L. Maxwell,
Jr., Chief, Engineering Services, at (717) 327-3837.

An Equal Opportunity/Affirmative Action Employar Recysled Papsr ‘5
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.o COMMONWEALTH OF PERNSYLYANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAL QF AIR QUALITY

PLAN APPRQYAL
Plan Approval No. 19-318-016 Source A can side stripe surface
Ouwner Heinz Pet Producks Adr coating operation controlled

Cleaning by a catalytic fume
Address 6670 Law St. Davice incinsrater

Bloomsburg, PA. 17815

Location south Centre Twp.

Attn: Mr. Nichael Hutnick,

Columbia Ca.

Plant Enginesr

———

In accordance with provisions of the Air Pollution Control Act, the Act of January-8,.
1960, P.L. 2119, as amended, and with Chapter 127 of the rules and re%gsations of tha
Dapartment of Environmental Resources, the Department on 251

approved plans for the construction of the above indicated air contamination
source.

This PLAN APPROVAL expires 5/31/95

The plan approval i1s subject to the following conditions:

(1) The side stripe coating operation is to be

construed in accordance with the plans submitted with the
application (as approved herein).

see attached for additional conditions

Notify the person noted below when the installation is completed so that the source
can ba inspected for issuance of an OPERATING PERMIT.

oy

Regiona) £ 1 Protection Mgnager
Air Control
Nerthcentral Region

cc: Harrisburg
File
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3.

4,

5.

6,

7.

8.

9.

PLAN APPROYAL CONDITIONS
APPROYAL NO.__19-318-016
COMPANY: Heinz Pet Froducts

This plan approval {3 issued for the construction of a can side stripe surface
coating oparation consisting of a coating application station, & curing oven and
a spray nozzle cleaning statien. The volatile organic compound emissions from
thts side stripe coating cperation shall be caontrolled by a CSM Envircnmental
Systems model 25A Torvex catalytic fume incinerator.

The coating used in the side stripe coating operation shall be limited to
Yaispar 9849-501 having the composition identified in Valspar's Material Safety
Data Sheet and “Coating Supplier Environmental Data Sheet® dated 4/15/93 unless
an alternate coating, or aiternate compasition of this coating, i= spproved by
the Department. The side stripe coating material, as received from the vendor,
shal} not be thinned, reduced or otherwise modified prior to use.

The catalytic fume 1ncinerator shall be equipped with an operable continuous
catalyst inlet and outlet temperature monitoring and recording system at all
times. The temperature.records .generated. by this.monitoring and recording :
system shall be maintained on site for at least 2 years and shall be provided ~to,.
the Department upon request.

The catalyst outlet temperature shal) be maintained at 800°F or greater at all
times that the side stripe coating operation is in use (including the nozzle
tleaning station).

The catalytic fume ineinerator shall maintain a volatiie organic compound
destruction efficiency of at least 95% and the volatile organic compound

capture system and catalytic fume incinerator shall, in combination, maintain an
overall volatile organic compound reduction efficiency of at least 85%.

No more than 100 gallons of cleaning solvent shall be used per year for sfde
stripe coating operation cleanup activities performed outside of the nozzle
cleaning station fume hood uniess the cleaning solvent used {n the subject

activities 1s captured and disposed of in liquid form. Chlorinated solvents
shall not be used as c¢leaning solvents.

The company shall maintain comprehensive accurate records of the amount of side
stripe ¢oating material and cleaning solvent used in the side stripe coating
operatien per calendar year as well as the amount of spent cleaning solvent from
this gperation which is shipped off site in liquid ferm and shall make this
information available to the Department upon request.

Within 60 days of achieving the maximum production rate on the side stripe
coating operation, but not later than 180 days after initial startup, the'
company shall perform 3 volatile organic compound stack tests on the associated
catalytic fume Incinerator, each test consisting of the simuitaneous testing of
the incinerator inlet and outlet. This testing shall be performed 1n accordance
with procedures deemed to be acceptabie by the Department of Environmental
Resources while the 1ine is operating at its maximum producttion rate. The

company shall additionally accurately determine the amount of coating used
during each test,

g mERRL b+ me Rk b md remmanimre e g peSebem P rmeaar
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10,

11.

12,

13.

14.

15.

PLAN APPROVAL CONDITIONS

APPROYAL NO. 1%:318—016
COMPANY: Heinz Pet Products

At least 45 days prior to the scheduled performed of the testing required by
condition 9 herein, the company shall submit a pra-test plan to the Department
for evaluation. This plan shall contain a description of ths testing and
analytical methods to be used for the testing as well as a description of the
proposed method of determining the coating usage during the tests and shall be
accompanied by dimensioned drawings of the fume incinerator inlet and outlat
ductwork which shows the loctation of the proposed sampling ports.

The Department shall be given at least 10 diy;midvnnca notice of tha schedutled
date(s) for the testing reguired by condition 9 herain so that Department
personnel can arrange to be present. The Department is under no obligation to

accept the results of tests performed withoyt surficient advance notice having
been given.

Within 80 days o? compietion of Tthe testing required by condition & herein, a’

test report shall be submitted to the'Department.. This report shall contain the

rasults of the testing, a description of the testing and analytical procedures
actually used, the coating material usage determinations mada for the test
periods, a copy of all raw test data generated during the testing and a copy of
all associated calculations.

Issuance of an operating permit for the side stripe coating operation 1s
contingent upon the coating operation and associated catalytic fume incinerator
being constructed, maintained and operated as specified in the appiication and
supplemental materials submitted for plan epproval, as well as 1n accordance
with all conditions contained herein, and upon satisfactory demonstration that
any air contaminants emitted from the side stripe coating operatian are in
campltance with the requirements specified in, or established pursuant to, all
appiicable rules and regulations contained in Articie III of the Rules and
Regulations of the Department of Envirommental Resources.

The conpany shall immadiately notify the Oepartment of any malfunction of the
source(s) or assoclated air cleaning devtce(s) which results in, or may possibly
be resulting in, thes emission of air contaminants 1n excess of the limitations
specified 1n, or established pursuant to, any applicahle rule or regulation

contained in Article IIT of the Rules and Regulations of the Department of
Envirocnmantal Resources,

This Plan Approval authorizes temporary operation of the source(s) covered by
this Plan Approval provided the following conditions are met.

(a) The Department must receive written notice from the
Owner/Operator of the completion of construction ana the
Operator's intant to commence operation at least five
(5) working days prior to the completion of
construction. The notice should state when construction

will be completed and when Operator expects to commence
operation.

R -
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CONPANY: Heinz Pet Products

(b) Operation is authorized only to facilitate the start-up
and shake-down of sources and air cleaning devices, to
parmit operations pending the issuance of an Operating
Permit or to permit the evaluation of the source(s) for

coampliance with all applicable requlations and
requirements,

(c) This condition authorizes temporary aperation of the
source(s) for 3 period of 180 days fram the date of
comuancement Of operation, previded the Department
receives notice from the Dwner/Opsrator pursvant to
subpart (a), above,

(d) The Owner/Operator may raquest an extension if _ -
compliance with all applicable regulations ang Plan™ "~ — -
Approval requirements has not been established., The
axtension request shall be submitted in writing at least
15 days prior to the end of this period of temporary
operation and sha)]l provida a des¢ription of the
compl fance status of the sourca, a detailed scheduls for

estsbl1shing conpliance, and tha reasons compliance has
not besn estabiished.

(¢) The notice submitted by the Owner/Operator pursuant to

Approval, shall modify the plan approval expiration

date. The new plan approval expiration date shall be
180 days from the date of the written notice.

16 Any notificatlon required as a result of any condition herein should be directed
to: Richard L. Maxwell, Jr., Chief, Engineering Services, 200 Pine Street,

Willlamsport, PA 17701-6510, telephons (717) 327-3640.

A Emim e my

‘ subpart (a), above, prior to the axpiration of this Plan
i
i
i
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APPENDIX C
CALCULATIONS




SAMPLE CALCULATIONS FOR
MOISTURE AND FLOW
Client: Plant;
Test Run No.; Test Date:
Test Location: Test Period:

1. Volume of dry gas sampled at standard conditions (68 °F, 29.92 in. Hg), dsct.

AH
1764 xYxVmx(Phb+ ---e-- )
13.6
vm(std) = eemmmeeeceeimmammemeecemecaceieacaaooee
(Tm + 460Q)
17.64 x X X ( 4 mmmmmem—maa )
Vm(std) =
+ 460
Where:
vm(std) = Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, dsct.
vm = Volume of gas sample measured by the dry gas meter
at meter conditions, dct.
Pb = Barometric Pressure, in Hg.
AH = Average pressure drop across the oritice meter, in H20.
Tm = Average dry gas meter temperature |, °F.
Y = Dry gas meter calibration factor.
17.64 = Factor that includes ratio of standard ternperature
(528 °R) to standard pressure (29.92 in. Hg), °R/in. Hg.
13.6 = Specific gravity ot mercury.




2. Volume of water vapor in the gas sample corrected to standard conditions, sct,

Vwistd) = (0.04707 x Vwc) + (0.04715 x WwsQg)
Vwistd) = {0.04707 x ) +{0.04715x } =
Where;

Vw(std) = Volume of water vapor in the gas sample ¢ :recled to
standard conditions. scf.

Vwe = Volume of liquid condensed in impingers, mi.
Wwsg = Weight of water vapor collected in silica gel, g.

0.04707 = Factor which inctudes the density of water
{0.002201 lo/ml), the molecular weight of water
{18.0 Ib/ib-mole}, the ideai gas canstant
21.85 (in. Hg) (f1*3)/ib-mole)(°R); absolute
temperature at standard conditions (528 °R), absolute
pressure at standard conditions (29.92 in. Hg), ft3/mi.

0.04715 = Factor which includes the molecular weight of water
(18.0 Ib/lb-mole), the ideal gas constant
21.85 (in. Hg) (ft*3)tb-male}(°R). absoclute
temperature at standard conditions (528 °R), absolute
pressure at standard conditions (29.92 in. Hg), and
453.6 ¢/Ib, f1*3/q.

3. Moisture contem

Vw(std)
Bws D cceessmmmesccemescccmeses
Vwistd) « Vmisid)
Bws T memreccemeccseceeescreereemsaaai =
Where:
Bws = Proportion of water vapor. by volume, in the gas

stream, dimensnless.




4. Mole fraction of dry gas.

Md

Md

Where:

Md

1 - Bws

Mole fraction of dry gas. dimensioniess.

5. Dry moiecular weight of gas stream, {b/b-mole.

MWd

Mwd

Where:

Mwd

% CO2

% 02

% N2

% CO

0.440

0.320

0.280

I}

(0.440 x % CO2 ) + ( 0.320 x % 02 } + { 0.280 x {% N2 + % CO) )

( 0.440 x y#(0320x ) +(0.280x (

Dry molecular weight , itvlb-mole.

Percent carbon dioxide by volume, dry basis.
Percent oxygen by volume, dry basis.

Percent nitrogen by volume, dry basis.

Percent carbon monoxide by volume. dry basis.
Moiecular weight of carbon dioxide, divided by 100.
Molecuiar weight of oxygen, divided by 100.

Molecular weight of nitrogen or carbon manoxide,
divided by 100.




6. Actust molecular weight ot gas stream (wet basis), IbAb-mole.

MWs

MWs

Where:

Mws

18

1]

(MWd xMd ) + (18 x {1-Md))

( X )+18(1' ))—;

Molecular weight of wel gas. Ib/lb-mole.

Molecular weight of water, \b/ib-mote,

7. Average velocity of gas stream at actual conditions, ft/sec.

Vs

Vs

Where:

Vs

85.49

Cp

Ts

Ps

ap

"

85.43 x Cp x {(A p)*1/2)avg x ( ---—-=---r- /2

85.49 x x X ( .................. )51/2 _

Average gas stream velocity, tt/sec.
{Ibsib-mole){in. Hg)*1/2
Pitot tube constant, t/SEC X -----smm-msmmrecemme oo
(°R)(in H20)
Pitot tube coetfticient, dimensioniess.

Absolute gas stream temperature, °R = Ts, °F + 460,

P(static)
Absolute gas stack pressure, in. HG. = Pb + ——-eecmemeee-

Velocity head of stack, in. H20.




8. Average gas stream voiumetric flowrate at actual conditions, wact/hr.

Qs(act) = 3.600xVsxAs

Qs(act) = 3,600 x x
Where;
Qs(act) = Volumetrc flowrate ot wet stack gas at actual

conditions, waci/hr,

As . Cross-sectional area of stack, 182,

9. Average gas stream dry volumetric flowrate at standard conditions, dsci/hr.
Ps

Qs(std) = 17.64 x Md x ----- x Qs(act)
Ts

Qs(std) = 17.64 x S

Where:

Qs(std)

Volumetric flowrate of dry stack gas at standard
conditions, dsct/hr.




SAMPLE CALCULATIONS FOR
BIAS AND MOISTURE CORRECTION AND MASS RATES OF
TOTAL HYDROCARBONS
Client: Plant:
Test Run No.: Test Date:
Test Location: Test Penod:

1. Bias cormected value of 1otal hydrocarbons as methane.

AVG - ZERO
Clcorn) = x SPAN GAS
BIAS - ZERC
Clcorr) I e X
C(corr) =
Where:
AVG = Average THC concentration for the test run
as methane as reported by the analyzer.
ZERO = The average of pre and post test zero bias check of
the complete syslem with “zero” air.
BIAS = The average of pre and post test bias check of the

complete system with the calibration span gas.

SPAN GAS = The calibration gas closest 10 the gas stream concentration,
which was used for a BIAS check.

Clcorr) = The bias corrected THC concentration as methane.




2. Moisture corrected value of total hydrocarbons as methane.

C(corr)

CTHC S
(100 - % MOISTURE ) 7 100
CTHC x emmececommmeeesaeman
(100 - ) 7100
CTHC =
Where: .
CTHC = The concentration ot total hydrocarbons, corrected for bias and moisture.,
% MOISTURE = The precentage of water vapor in the gas stream.

3. Total hydrocarbon mass emission rate, lbs/hr.

CTHC x Qs(std} x 16.01 x 60 murvhr

PMR{THC) = - .
385.35 x 10*6
X x 16.01 x 60 mirvhr
PMR(THC) 2 cccmmmmceemmmmc—ceesmefecemeeesseassmmsssomsmsesmcans
385.35 x 106

- Where:
PMR{THC) = Total hydrocarbon mass emission rate, lbs/hr.

I
I
i
s
y
i
|
1
3
L
i
i
y
i
I
1

Qs{sid) = Average volumetric gas stream tiow rate at standard conditions. dsct/min,
16.01 = Molecular weigtt of methane.
‘ 385.35x10%6 = Conversion tacior trom ppm to 1bs.

ety ey Roeieiovigh
o




APPENDIX D
PROCESS INFORMATION
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ﬁ : PACKAGING COATINGS DEPARTMENT

TECHNICAL DATA SHEET

CODE 91x139
FILM COLOR Gold } TYPE Modified Vinyl

SUGGESTED USE Interior Side Seam Stripe for Welded Food Cans

SPECTFICATICONS (AS MANUFACTURED)

VISCOSITY #4 F.C.@ 80°F 18-22 sec. VOC 5.43 by ASTM D-2369
SOLIDS (% by weight) 34.4 % 1.0 ASTM SOLIDS (% by weight) 35.
WEIGHT PER U.S.GALLON (Lbs.) 8.40 *+ 0.06|ASTM SOLIDS (% by volume) 29.

APPLICATION SUGGESTIONS
.SURFACE Tinplate -~ with proper basecoat.

PREPARATION Welded Seam

COATING WEIGET 2-10 mgs./linear inch dependiné- on product to be packec

METHOD Spray

SUGGESTED THIRKER - For slower solvent system use Bm‘
"WASHE-UP* SOLVENI(S) MIEK (= agove A»L.So\

BRRE (Time@PMT) ‘Bake required in addition to residual heat of weldin

SPECIAL INSTRUCTIONS Mix thoroughly before use. Do not store in direc:
sunlight. Store below 90°F. Avoid temperature extremes.

* 5-12 geconds total time reaching 440-500°F PMT or eguivalent.
Line curing conditions remain the responsibility of the can maker.’

CAUTION: Overbake or underbake may result in off-flavor.

Stripe must be qualified with basecocat to assure acceptable adhesion .
blush resistance properties. Do not exceed 110°F fluid temperature.

Must be test packed to assure performance with specific food products

WHEK PROPERLY BAKED MEETS FDA 175.300 ves 8 o 0O

CORTATRS LUBRICANT YEs B wo O SHELF LIFE 4 Months @ 80°F

SUBMITTED TO
COMPANY  Heinz Pet Products ATTENTION  Mr. R.T. Hancoc
ADDRESS Bloomsburg, PA.
SUBMITTED BY E.A. Babinecz/ssf DATE 2/24/92
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SECTION 1 - GENERAL DATA

1.1 Safety Notice

A. Reactor Operation

The TORVEX Catalytic Abatement System is designed to oxidize
hydrocarbons and carbon monoxide as they pass over LoTemp Supported
Catalyst at temperatures normally in the range of 700- to 950¢F.
The maximum design operating temperature for this system is 1000.F
exit the catalyst bed.

All operations should be directed toward minimizing the
possibility of high concentrations of combustible material in the
exhaust that could in turn produce hazardous or explosive
conditions. Typically, the concentration of flammable vapors being
processed should be kept below one quarter of the lower explosive
limit. Catalyst can serve as an ignition source to cause a fire
or explosion if the concentration of flammable vapors exceeds the
lower flammability limit (LEL). Caution must also be exercised in
preventing the buildup of condensible material at any place in the
duct work leading up to the systen. Access doors that allow
periodic inspection of connection duct work should be provided.

This system has been designed with built-in safety features,
including the shut down provisions noted in Sections 4.7. Due to
operating temperatures {(up to 10500F), the unit has been insulated
for personnel protection. However, care should always be taken to
avoid direct contact with any portion of the unit while in
operation.

The combustion system meets IRI regulations and the Honeywell
BC7000 Microprocessor Burner Control System will perform numerous
safety checks and diagnostics prior to each burner flame.

Also refer to the general literature regarding safety (Maxon
literature).

Caution should always be used in working around the system
during a shut down period, since dampers sometimes leak. Maintain
good ventilation in the area in which the system is located. If
the system shuts down because of high temperature or any other
automatic shut down, operators should pay particular attention to
hot surfaces and adequate area ventilation. This is especially
important when removing or installing catalyst modules. Open all
doors, and if necessary, use a ventilation fan to keep fresh air
flowing in the reactor during module removal or installation. Do
not use the vacuum pump as a ventilation source.

At any time that the reactor is not in operation because of
the necessity to perform maintenance work, a lockout tag should be
placed on the incinerator control panel and the remote control
panel POWER ON/OFF selector switch. .

1




The system should be installed in an open area free of
obstructions and tripping hazards. External connections, such as
fuel and electrical services should be made in the best possible
manner according to applicable codes.

B. Housekeeping

The area should be maintained free from any hazards that would
prevent easy movement around the system and control panel. No
flammable or otherwise hazardous materials should be stored in the
immediate vicinity of the reactor. No work materials, papers or
other materials should be placed on the system.

C. Safety Review '

Review the operation of the reactor with your plant safety
officer before starting the unit. Any suggestions and additions
should be included with the instructions.

All those involved in the operation of the system should read
and understand the complete coperating instructions before starting
the unit. Safety meetings of all those involved with the systenm
should be held periodically in conjunction with housekeeping
reviews.

1.2 cCatalyst Maintenance

A. Catalyst life is dependent upon its exposure to "poisons"
such as elemental phosphorus, arsenic, antimony, halogens iron,
mercury, and other heavy metals. It can also be "fouled" or
"masked" by condensed organic high boilers and/or particulate
materials. Organic condensates can usually be removed by elevating
the operating temperature to 1000e¢ - 1050¢F for 4-8 hours. Other
fouling materials, such as metallic oxides and particulate dirt,
can in most cases, be removed by an air lance and/or cleaning the
modules with an aqueous solution. True, "poisoning" will
irreversibly damage the catalyst. However, in the case of
phosphorous- contamination, agqueous cleaning has been used to
effectively restore activity. )

B. Determination of the catalyst efficiency in hydrocarbon
oxidation is made by gas analysis of samples drawn from the
emission inlet to the system and immediately after the catalyst
exit face or system outlet. In the event the operator suspects any
loss of catalytic activity via visual inspection or less than usual
temperature increase across the catalyst, contact CSM Environmental
Systems, Inc. before attempting any corrective measures. We will
assist in determining the course of action to correct the
situation, and if applicable, will provide specific cleaning or
maintenance instructions.
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SECTION 2 - SYSTEM DESCRIPTION

2.1 Drawing List

Drawing # Revision Title

D-92-6891-00
D-92-6891-01
D-92-6891-03
D-92-6891-04
D-92-6891-07
SPD-100049

Process & Instrument Diagrams
Electrical Schematics

Control Panel Assembly

Gas Train

General Arrangement

Catalyst Module Installation Dwg

oCrrw»w

2.2 General Description

Reference to Process & Instrument Diagram, process inlet air
2500 SCFM at 300°F and 0" w.c., goes through process fan. Volume
of process inlet is controlled by Louver Damper attached at process
fan discharge. Process fan push air to oxidizer unit. Air passes
through Maxon Pre-heat Burner #1 (LV-3), where it gets heated by
using natural gas as a fuel. Natural gas coming to burner through
gas train, air stream is heated to 350°F temperature. Air stream
push through CROSSFLOW module and temperature of air stream is
controlled by Honeywell Controller UDC-3000 at 350°F. Air stream
push through KALEX 222-8 heat exchanger and gets heated. Air
stream then passes through main Burner #2 (LV-3) and temperature
is increased to desired catalyst inlet temperature. The catalyst
inlet temperature is controlled by a Honeywell ARC-4100 Truline
Circular Chart Recorder/Controller located on the control panel.
The air/vapor mixture then passes through the TORVEX supported

" catalyst where organics are oxidized to carbon dioxide and water.

The temperature increase across the catalyst bed will be a function
of the hydrocarbon content in the air. Thus, it is necessary to
limit the hydrocarbon content in the air stream so that the maximum
design temperature of 950 °F is not exceeded. If maximum catalyst
exit temperature is exceeded, an alarm will activate and the system
will shut down, at 1050°F.

Now clean air stream pass through KALEX heat exchanger (61%
efficiency) and goes to stack.
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SECTION 3 - SYSTEM CONSTRUCTION

3.1 Utilities Required

3000
Natural Gas - 22% SCFH at 1 1/2 to 3 PSI at gas train.
Cooling Air - 10 SCFH at 1 PSIG at Scanner.
Electrical System - 460V, 60 Hz, 3 ¢ at control panel.

3.2 catalyst Abatement System
The Catalytic Abatement System consists of the following:

a) Catalytic Reactor/Catalyst Frames
b) KALEX® Heat Exchanger System

c) Maxon "LV" Raw Gas Burner
d) Gas Train System
e) Process Fan

l.2.1 BURNER

The burner is a Maxon LV-3 propane or natural gas type
capable of operating down to 16% oxygen content in the stream. The
mixing plates shall be rated for at least 1000°F. The adjustable
burner plates will be profiled for maximum efficiency based on the
fuel of choice. The burner will be spark ignited by a pilot system
and equipped with an ultra violet scanner. The burner heat duty
will be capable of a 20:1 turndown ratio. A 3 inch sight glass is
provided for observing the flame. For further details refer to
the Maxon Product literature (Section 5.8)

3.2.2 Gas Train System (IRI)

Gas flow will be modulated by a controller based on a
catalyst temperature input signal. The gas train components must
comply with IRI recommendations as follows:

Two (2) Automatic Motorized Safety Shut-0ff valves
Fuel Low Pressure Switch

Fuel High Pressure Switch

Process Air-Flow Switch

Main Fuel Shut-0ff Valve

Main Fuel Pressure Regulator

Fuel Inlet Pressure Gauge

Regulator Outlet Pressure Gauge

Pilot Fuel Regulator

Pilot Fuel Seclenoid Valves (2 N.C./1 N.O.)
Pilot Pressure Gauge

Low Fire Start on Modulating Fuel Gas Valve
Pilot Vent Solencid
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3.2.3 KALEX® Heat Exchanger System {222-8)

The heat exchanger will be a KALEX 222-8, of modular, fin
and plate design, constructed of 304 ss and configured so that the
heat exchanger modules can be easily removed for cleaning. The
heat exchanger will be capable of 61% efficiency.

A motor driven modulating valve will be opened
proporticnal to a 12-20 ma signal from the catalyst inlet
temperature thermocouple/recorder.

3.3 Catalytic Reactor

The TORVEX Catalytic Reactor is of double wall construction
with stainless steel inside and aluminized carbon steel outside
separated by 4" of insulation.

The system internals will be welded stainless steel of no less
than fourteen (14) gauge and will be insulated with four (4) inches
of high temperature insulation material. A 18 in. X 36 in. bolted
access-way to the catalyst chamber will be provided. The outer
skin of the system will be at least eighteen (18) gauge aluminized
steel and suitable for location outdoors.

3.3.1 catalyst Frames and Catalyst Modules

The TORVEX supported catalyst modules are illustrated in the
attached product literature. Each catalyst module consists of
TORVEX ceramic honeycomb coated with Engelhard P-3 noble metal
catalyst. The module is sealed against the frame with 1200.F, "E"
glass tadpole gasket provided with the catalyst module. The
reactor contains one stainless steel T-bar frame.

The catalyst will be TORVEX catalyst, platinum on activated
alumina on ceramic honeycomb substrate. The catalyst will be
canisterized in stainless steel modules with stainless steel
protection mesh at the inlet and outlet. The catalyst modules will
be gasketed within a stainless steel T-bar frame to prevent
bypassing and allow for thermal expansion.

3.4 Installation

3.4.1 Catalyst Module Installation (Dwg # SPD-100049)

Before installing or reinstalling catalyst modules, be sure
all loose dirt, metal chips, welding residue, etc., are cleaned out
of the duct work upstream of the catalyst and in minutes prior to
catalyst installation is usually acceptable, but vacuum cleaning
and wiping all surfaces with an oily rag is preferred.

5




The catalyst modules are ready for installation as received.
The end, including the lid is the upside with the tadpocle gasket
mounted on the opposite end (see typical catalyst module Drawing
enclosed). Be sure the sewn joint of the gasket is in the middle
of the module side - not on a corner. The module is placed in the
support frame with the self-contained gasket forming the seal
against the frame. The module is centered over the 11-5/8" x
11-5/8" frame opening and is held in place by the hold-down clips
and nuts on the stud bolts. Be sure the gasket does not roll when
placing the module in the frame. Tighten the nuts enough to
compress the gasket and to insure there is no air leakage around
the modules, (about 50 in. lbs. torque is enough). Double (JAM)
nuts should be used on all studs. For further details regarding
catalyst installation refer to catalyst module installation drawing
{(refer to Table "A" for corresponding system drawing no.)

3.4.2.1 Junction Box [(NEMA 4)

A Junction Box is provided by the CSM TORVEX Oxidizer System.
Junction box consist of all terminals, ignition transformer and:
emergency stop push button (to stop system locally).

3.4.2.2 Control Panel (NEMA 12)

The control panel is located on remote to oxidizer. The
control panel (NEMA 12) consists of the following:

A) Pushbuttons
B) Indication Lights

C) Alarm Lights

D) Control Instrumentation
1. (Two) Honeywell BC7000L Microcomputer Burner Control
Systems
2. (Two) Micrometer Flame Signals (BI-3 and 7)
3. Catalyst Temperature Recorder/Controller (TIRC-8)

4. Alarm Horn
5. CROSSFLOW temperature Controller (TIC-5)

3.4.3 Test Connections

A 1/2" NPT coupling and plug is installed at the
following locations:

a) Pre-heat Burner #1 Inlet and Outlet
"b) Heat Exchanger Inlet and Outlet

c) Main Burner #2 Inlet and Qutlet

d) Catalyst Inlet and Outlet

e) Stack Outlet
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These connections may be used for air sampling during startup;
off pressure measurements and regular scheduled emissions testing.

3.4.4 Panel-Skid Connections

Connect 480V, 60Hz, 3Ph power into main control panel. The
internal control transformer will provide the required 120V power.

Connect 120V, 60 Hz power into the local control panel.
Connect process inlet to the process fan. Connect natural gas
supply to the 1 NPT gas inlet. Support the process inlet
connection such that the load is not transmitted to the process
inlet butterfly valve.

3.4.5 Flame Detector

The UV flame detector is shipped loose to prevent damage. It
can be found in a package taped inside the junction box or control

- panel. The detector should be installed when the system is

installed. .

SECTION 4 - S8YSTEM OPERATION

4.1 Startup
4.1.1 Control Panel Svystem_ Start

Turn on control power selector switch (SSW-1) to "on*
position, the power "On" 1light (PL-1) will be lit. The alarm

circuit will be activated. Press the alarm silence reset
‘pushbutton (PB-9) to silence the alarm horn. Open the main gas
valve.

Check the configuration settings in the Partlow ARC-4100
circular chart recorder/controller (Dwg. #D-92-689F01)

Also check the Jjumper settings pertaining to the
recorder/controller inputs. The settings should be set per drawing
#D-92-6891-01.

4.1.2 System Permissives - Process Fan Start

Press the fan restart pushbutton (PB-1) the process fan will
start.

Press the Preheat Burner #l1 start pushbutton (PB-3). The
burner #1 start pushbutton will activate the Honeywell BC7000L
Micro-computer Burner Control System.
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4,.1.3A System Permissives - Preheat Burnper #1 Start

Before the Honeywell BC7000L burner control system can be
activated, the following system permissives must be satisfied:

a) Process Fan running (M1l)

b) High temperature latching relay de-energize

c) Low gas pressure switch open (PSL-4)

d) High gas pressure switch closed (PSH-4)

e) CROSSFLOW outlet high temperature switch (TSH-5)
de-energized

f) Customer permissive contact (Jumped or Closed X3~5)
a) Preheat Burner #1 permissive relay opened (CR~1)
h) Process Air Flow

Once the permissives a) through h) are satisfied, the burner
permissive relay CR-1 energizes, activating the Honeywell BC7000L,
when the burner start pushbutton PB-3 is pressed.

The Honeywell BC7000L burner control system will automatically
initiate at programmed startup sequence which will include the
following sequence modes.

Pre-purge
Hold

Ignition Trial
Flame On

Run

During the pre-purge sequence the purge On light is energized,
(via the BC7000L). During the ignition trial sequence the pilot
on light will energize (via the BC7000L} if the ignition trial is
successful the main flame relay will energize and activate the main
gas flame On light.

4.1.3B System Permissives ~ Main Burner #2 Start

Before the Honeywell BC7000L Burner #2 control system can be
activated, the following system permissives must be satisfied.

a) All a) to h) permissives noted at 4.1.3.A

b) Catalyst outlet high temperature switch (TSH-8)
c) High gas pressure switch closed (PSH-7)

d) Main burner #2 permissive relay open CR-3

Now Honeywell BC7000L Burner #2 control system will
automatically initiate at programmed startup segquence as noted in

4.1.3.A.




activate.
shut-down, automatically Burner #2 also gets shut-down.

4.1.5 Emergency _Shutdowns -

4.1.4 Burner System Shutdown

Te shut down the burner, press the "Burner Off" pushbutton,

The "Main Flame ON" light will go out and the alarm circuit will

Press "Alarm Silence" reset pushbutten. If Burner #1

Burner Svystem {Typ. for Both

Burners)

The following conditions cause the burner to shut down and
the alarm to activate and latch.

Loss of any burner permissives which results in the
re-energization of the burner permissive relay (CR-1}.

Loss of Burner Flame (Gas Valve Closing) {Typ. for Both

Burners)

Loss of burner flame. When the flame UV Scanner senses
a loss of burner flame, the Honeywell Flame Safeguard Programming
Control causes a safety shutdown of the burner to occur as
described in the Honeywell Bulletin. The "Main Flame ON" light,
will go out and the Red burner "Lockout” 1light will activate.
Depress the burner "Reset" pushbutton until the "Lockout" light

goes out.
The following will also actuate alarms and shutdown
sequences:
a) Loss of the burner permissive relays

b Low fire
c) Low air flow switch relay

The devices are directly wired to the BC-7000.

4.2 Miscellaneous Emergency Shutdowns {(Typ. for Both Burners

The following are emergency induced conditions which
result in automatic shutdown sequences.

4.2.1 Catalyst Exit High High Temperature

When the temperature downstream of the catalyst exceeds
1050°F, the temperature switch (TSHH-8) closes. The "High catalyst
OUtlet Temperature"” light on the oxidizer control panel will
activate. The latching relay will also energize. The alarm must
be silenced and the TSHH-5 switch reset by pushing the latch reset

pushbutton located on the oxidizer control panel.
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4.2.2 Low Gas Pressure

Low gas pressure will activate the low gas pressure
switch (PSL-4) and energize the low gas pressure light (PL-2) on
the oxidizer control panel. THis switch activation will shutdown
the burner.

4.2.3 High Gas Pressure (Typ. for Both Burners

High gas pressure will activate the high gas pressure
switch and energize the high gas pressure light on the oxidizer
control panel. THis switch activation will shutdown the burner.

4.3 The following conditions cause only an alarm light and/or
to activate.

4.3.1 Catalyst Outlet Warning Temperature (TSH-8.1)

When the temperature downstream of the catalyst exceeds
950°F, the temperature switch closes. The "High Catalyst Warning:
Temperature" will activate.

4.3.2 Low Process Air Flow (DPSI,—1)

Insufficient air flow from the vacuum blower will
activate the process air low differential pressure switch (DPSL-
S) and energize the process air low air flow light on the oxidizer
control panel.

4.4 Temperature/Flow Recorder—-Controller

The Partlow ARC-4100 Truline circular chart
recorder/controller records the outputs from the catalyst inlet
thermocouple and the catalyst ocutlet thermocouple (TE-8 and
TE-8.1) .

The control output one (1) will control the burner
Modutrol Valve (MOV-7).

The alarms configured in the Partlow ARC-4100 is the
following:

High catalyst inlet temperature {(TSH-8).

4.4.2 Honeywell UDC-300

Honeywell UDC-3000 controls the output from the CROSSFLOW
outlet thermocouple (TE-5), and configured as reverse action. The
alarm configured in UDC-3000 is as follows:

High CROSSFLOW outlet temp (TSH-5).

10
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1.0 INTRODUCTION

Scott Environmental Technology will conduct an emission compliance test
program at the Heinz Pet Products facility located in Bloomsburg, Pennsylvania. The
purpose of the evaluation will be to demonstrate compliance with applicable state of
Pennsylvania Department of Environmental Resources regulations and permit
requirements. Emission sampling will be conducted in evaluation of the total non-
methane hydrocarbon destruction efficiency of a VOC control device. The Volatile
Organic Compound (VOC) capture efficiency shall also be verified in evaluation of the
fume control system. The specific parameters to be determined as part of this test
program will include the following:

Inlet Outlet Test Locations

Total Hydrocarbons
Methane

Volumetric Flow Rate

Stack Gas Molecular Weight
Stack Gas Moisture

Scott Environmental Technology will be responsible for the performance of
all on-site sampling and analysis. Scott Environmental Technology shall coordinate and
review all activities while Heinz Pet Products shall maintain an operational log of all
pertinent process data. Scott shall be responsible for the preparation and submittal of a
final report presenting the test results and detailing the sampling and analytical methods
employed.

Prior to the conduct of the compliance test, Scott Environmental
Technology will present to the on-site PADER observer a calibration report containing
data verifying the accuracy of the test equipment.

An outline of the intended test program is provided herein. Any questions
pertaining to this protocol may be addressed to the following:

Mr. Robert McKinney

Manager - Field Services

Scott Environmental Technology

6205 Route 611

P. O. Box 369

Plumsteadville, PA 18949

Phone: 215-766-7230 Fax: 215-766-2051
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2.0 PROCESS DESCRIPTION

The emission source under evaluation is a can side stripe surface coating
operation consisting of a coating application station, a curing oven and a spray nozzle
cleaning station. The coating applied is Valspar 9849-501 consisting of the following

volatile organic compounds:

Naptha 4- Methyl,.2- Pentanone ..

Ethyl benzene 2- Butanone

Dimethyl phenyl 2- Butoxy Ethanol

1- Butanol 2- Propanol

Methyl phenyl 2- (2-Butoxyethoxy) - ethanol

1- Methoxy, 2- Propanol  1- Methoxy - acetate, 2- Propanol
Glycidyl ether phenol Butyl ester, acetic acid

Fumes from the coating operation are gathered in a collection duct and
directed to a CSM Environmental Systems Model 25A Torvex catalytic fume incinerator.

Specifications for the afterburner are as follows:

Typical Operation #1 Burner 150,000 BTU/HR
#2 Burner 700,000 BTU/HR
TOTAL = 850,000 BTU/HR
MAX = 3,000,000 BTU/HR
Settings Operation 1# Burner = 350°F
#2 Burmmer = 810°F
Differential Across Fan = 10" W.C.
! Crossflow = " W.C
" Catalyst = 1" W.C.
Outer Damper = 45% Open
Inlet SCFM = 2500

Outlet sampling will be conducted in a horizontal section of ducting 18
inches in diameter. Two ports located in a 90° arc arrangement will be used for sampling
and ﬂov? measurement. The ports are located 4 feet (2.7 diameters) upstream and 14,5
feet (9.7 diameters) downstream from any flow disturbance.

Inlet flow measurement will be conducted at two locations: the hood
exhaust and the outlet of the Flynn curing oven. The hood exhaust test location is
situated in a horizontal section of ducting 18 inches in diameter. Two sample ports will

be used for all measurements. The ports are located 18 inches (1.0 diameters) upstream
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and 5.5 feet (3.7 diameters) downstream from any flow disturbance.

Flow measurement will be performed in a vertical section of ducting 13
inches in diameter. Two sample ports situated 90° opposed will be utilized for pitot tube
traverses. The ports are located 6 inches (0.5 diameters) upstream and 2 feet (1.9
diameters) downstream from any flow disturbance.

Inlet sampling for total hydrocarbons and methane will be conducted in a
horizontal section of ducting following the combination of the two inlet gas streams. The
test location will be before the ID fan for the system.

Blueprints showing the test locations have been enclosed with this protocol
subruittal.
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3.0 SAMPLING AND ANALYTICAL PROCEDURES

3.1 INTRODUCTION

The procedures to be employed for testing will be as defined in detail in
the following US EPA Reference Methods found in the Code of Federal Regulations,
Title 40, Part 60, Appendix A (40 CFR 60):

Method 1 - "Sample and Velocity Traverses for Stationary Sources";

Method 2 - "Determination of Stack Gas Velocity and Volumetric Flow
Rate (Type S Pitot Tube)";

Method 3 - "Gas Analysis for the Determination of Dry Molecular
Weight";

Method 4 - "Determination of Moisture Content in Stack Gases";

Method 18 - "Measurement of Gaseous Organic compounds Emissions by

Gas Chromatography";
Method 25A - "Determination Of Total Gaseous Organic Concentration
Using A Flame Ionization Analyzer";
Copies of the test methods may be found in the appendices of this test

protocol. The remainder of this section is presented to summarize the test procedures.

3.2 SAMPLING LOCATION

Sampling will be conducted at the inlet and outlet of the catalytic .
afterburner. Flow measurement will also be conducted at these locations. Scott
Environmental Technology will perform a characterization of the flow patterns for each
stack port arrangement to ensure the absence of cyclonic flow. This measurement will
take place prior to the conduct of the emission compliance test. The results of the flow
measurement will be presented to the on-site PADER observer during the compliance

evaluation.
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33 VOLUMETRIC FLOW

The procedures and apparatus employed for flow measurement will be as
defined in EPA Methods 1-4. Volumetric stack gas flow will be measured using a type S
pitot tube assembly. The pitot tubes to be employed are calibrated using the procedures
outlined in Method 2, Section 4.1.2 and meet the construction criteria of Section 4.1. A
type K thermocouple will be used for measuring stack gas temperature. The barometric
pressure measurement required during the test will be obtained using an aneroid
barometer which will be brought in the field by the test crew. The aneroid barometer
will be calibrated using a mercury barometer before leaving the office. A diagram
depicting the flow measurement apparatus is shown in Figure 3-1.

Gas sampling for determination of dry gas molecular weight will be
performed by EPA Reference Method 3 procedures. An Orsat apparatus will be used
for the measurement of O, and CO, concentrations.

Gaseous samples will be extracted from each source at a constant rate. A
three-point traverse will be made at locations 16.7%, 50.0% and 83.3% across the stack
diameter. A stainless steel probe will be used followed by a teflon sample line. Moisture
removal will take place in an ice-cooled coil condenser. After passing through a teflon-
lined diaphragm pump, the sample is collected in a leak-free tedlar bag. A portion of
the bag sample will be analyzed for CO, and O, content. Orsat analysis provides for the
selective absorption of oxygen in alkaline pyrogallic and carbon dioxide in potassium
hydroxide solutions. The difference in gas volume before and after the absorption
represents the amount of constituent gas in the sample. Constant temperature and
pressure will be maintained during the analysis.

Schematics of the Orsat sampling train and apparatus are presented in
Figures 3-2 and 3-3.

Stack gas moisture content will be determined using EPA Reference
Mcthold 4 procedures. An impinger sampling train incorporating H,O and silica gel will
be used for moisture capture. The net increase in the weight of the two reagents will be
recorded as volume of water collected (1 gram = 1 milliliter),

The dry meter used in the sampling train will be calibrated in accordance
with EPA Method 5, Section 7.2.
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Figure 3-1

Flow Measurement Apparatus
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Figure 3-3
Orsat Apparatus
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3.4 TOTAL HYDROCARBONS

Total hydrocarbon emissions from each sources inlet and exhaust will be
continuously monitored over 3 one-hour periods by a heated Flame Ionization Detector
analyzer. The selected instruments will be Ratfisch RS-55, J.U.M. Model 3-100 and VE-
7 FIDS. A representative gaseous sample will be withdrawn from the test locations
through a sintered metal filter and heated (250°F) sample line. System response time
will be minimized by using high capacity sample pumps dedicated to the FID instrument
and slip-stream sampling techniques. The gaseous sample is then immediately introduced
to the analyzer. The FID operates on the principle that a small electric current is
detected when a gas containing carbon atoms is oxidized to carbon dioxide in a hydrogen
flame. Measurement of this current provides an indication of concentration for organic
compounds present in the gas sample. The instrument will be spanned using primary
propane (CH,) standards and zeroed with hydrocarbon free air.

The full scale range of the instrument will be 0-100 ppm (C,) at the outlet
and 0-1000 ppm (C;) at the inlet. Calibration standards will be provided that correspond
to zero, 25-35%, 45-55% and 80-90% of full scale.

A comparison will be made between the inlet loading and outlet mass
emission rate for total hydrocarbons to determine the VOC destruction efficiency.

A diagram showing the FID apparatus is shown in Figure 3-4.

3.5 METHANE

The test methodology for methane at the stack inlet and exhaust involves
collectioni of an integrated sampie in a tedlar bag by means of an evacuated drum.
Sami)les will be collected by pulling a vacuum on a rigid air tight container containing
the tedlar bag. The bag fills though volume displacement within the evacuated canister.
An integrated sample will be collected over a 1-hour period at a flow rate of 0.5
¢/minute. The inert tedlar bags will be leak checked at inflated and deflated conditions,
in accordance with Method 10A Section 4.1, then screened for contamination by

analyzing zero air placed in the bag using a gas chromatograph.
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A Varian 3400 gas chromatograph with a flame ionization detector will be
used for the analysis of methane in the gas strcam samples. The GC will be fired with a
mixture of pure hydrogen and hydrocarbon free air. Gas chromatography provides for
the separation of constituents in a gaseous mixture based on their differences in relative
affinity for a given packing material in a separation column. The continuous process of
repeated adsorption and desorption steps results in compounds passing though the
column at different rates. The gases are analyzed separately at the column exit by the
FID detector. The methane analyses will be referenced to the prepared laboratory
standards.

Each tedlar bag sample will be analyzed until two successive chromatogram
yielded results within 5 percent their average. Each methane standard and sample peak
will be plotted using an onboard laboratory computing integrator. The integrator
digitizes the analog signal from the Varian chromatograph, detects and integrates the
peaks and plots a chromatogram. Data collection is controlled in three ways: timing,
peak detection and baseline treatment. Following data treatment, the sample peaks will
be compared to a prepared calibration curve plotting the peak area versus the
concentration.

A determination of non-methane hydrocarbons will be made by subtracting
the methane contribution to the total hydrocarbon concentration.

A diagram showing the sampling apparatus is shown in figure 3-5.
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Figure 3-4
FID Apparatus
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3.6 VOC CAPTURE EFFICIENCY

The volatile organic compound capture efficiency for coater will be
accomplished employing draft EPA Method 30B and coating usage data to determined a
liquid/gas mass balance across the system. Heinz Pet Products shall monitor coating
usage on the can side stripe surface coating operation over a four hour period of
continuous operation. A compositec sample of the coating material will be collected
during the production run for a determination of solvent content. An alequoit of the
coating sample will also be analyzed for total carbon content by Galbraith Laboratories
of Knoxville Tennessee. Finally the coating sample will be volatilized and introduced to
the flame ionization detector following the procedures in EPA Method 30A. This will
allow the calculation of a solvent response factor for comparison with the propane
calibration standard.

The gas phase portion of the measurement will be accomplished using a
hot flame ionization detector. Three one hour test runs will be conducted during the
four hour production run. Sampling will be conducted at the outlet ductwork of coater
for total hydrocarbon expressed as propane equivalent. Concurrent volumetric flow and
gas stream measurements will be made at this location. The response factor corrected
total hydrocarbon mass emission rate will be compared to solvent usage (carbon basis) to

determine the VOC capture efficiency of the fume collection system.
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MrTHOD 18—MEASUREMENT Or GAsgous OR-
GANIC COMPOUND EMISSIONS BY GaS
CHROMATOGRAPHY

Introduction

This method should not be sttempted by
persons unfamilisr with the performance
characteristics of gas chromategraphy, nor
by those persons who are unfamiliar with
source sampiing. Particular care should be
exercised tn the srea of satety concerning
choice of equipment and operation in poten-
tially explosive stmoapheres.

1. Applicabdility and Principle

1.1 Appiieability. This method applies to
the analysia of approximately 90 percent of
the total gaseous organics emitted from an
industrial source, It does not Inciude tech-
niques w0 identily and meassure trace
amounts of organic compounds, such as
those found in building air and fugitive
emission sources,

This method will not determine com-
pounds that (1) are poiymeric (high molecu-
lar weight), (2) can polymerize before analy-
sis, or (3) have very low vapor pressures at
stack or instrument conditiona.

1.2 Principie.

Pt. 60, App. A, Meth. 18

The major organic components of & gas
mixiure are separated by gas chromatogrs-
phy (GQC) and individually quantified by
{lame ionization. photolonization. electron
capture, or other appropriate detection
principles. )

The retention times of easch separated
component are compared with those of
known compounds under |dentical condi-
tions. Therefore, the analyst confirma the
identity and approximate concentrations of
thie organic emission components before-
hand., With this information, the anaiyst
then prepares or purchases commercially
avaliable siandard mixtures 1o calibrate the
GC under conditions identical to those of
the samples. The analyst also determines
the need for sample dilution to avoid detec-
tor saturation, ges stream flitration to elimi.
nate particulate matter, and prevention of
moisture condensation.

2. Range and Sensitivity

2.1 Range. The range of this method is
from sbout 1 part per million (ppm) to the
upper limit governed by GC detector satura-
tion or column overloading. The upper limit
can be extended by diluting the stack gases
with an inert gas or by using zmmaller gas
sampling loopes.

2.2 Sensitivity. The sensitivity Umit for a
compound is defined as the mintmum de-
tectabie concentration of that compound, or
the concentration that produces a ggnsl-to-
noize ratio of three to one. The minimum
detectable concentration s datermined
during the presurvey calibrstion for each
compound.

3. Prectsion and Accuracy

Gas chromatographic techniques typically
provide a precision of 5 to 10 percent rela-
tive standard deviation (RSD). but an expe-
rienced GC operator with s reliable instru-
ment can readily achieve $ percent RSD.
For this method, the following combined
GC/operator values are required.

(a) Precision. Duplicate analyses are
within 5 percent of their mean value.

(b) Accuracy. Analysis results of prepared
audit samples are within 10 percent of prep-
aration values.

4. Interferences

Resolution interferences that may oecur
can be eliminated by appropriate GC
column and detector chioice or by shifting
the retention times through changes in the
column flow rate and the use of tempera-
ture programming.

The analyticsl system is demonstrated to
be essentially free {rom contsminants by pe-
riodically anslyzing bianks that consist of
hydrocarbon-i{ree air or nitrogen.

Sampie cross-contamination that occurs
when high-levet and low-level samples or
standards are analyzed alterpately, is best
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dealt with by thorough purging of the GC
sampie loop between sampies.

To assure consistent detector response.
calibration guses sre contained in dry air.
To adjust gaseous organic concentrations
when water vapor is present in the sample,
Water vapor concentrations are determined
for those samples. and a correction factor is
spplied.

3. Presurvey and Presurvey Sampling.

Perform a presurvey for each source to be
tested, Refer to Pigure 18-1. Some of the in-
formation .can -be collected from literature
surveys and pource personnel. Coliect gns
samples that can be anslysed to cenfirm the
identities and’ approximsaie concentrations
of the organic emisgions. _ '

5.1 Appsrams. This apperatus list
appiies to Seotions. 8 and 7.

5.1.1 Tefion Tubing. (Mention of trade
names Or spocific products does not conati-
tute endorsament.by the US, Environmen-
tal ' -Protection -- Agency.)’ Diameter and
length determined by comnection require-
ments of cylinder regulators and the GC.
Additional tubing ‘i neoecasary to connect
the GC sampile loop to the sample.

5.1.2 Gas Chromatograph. GC with suit-
able ‘detector, columns, temperature-oon-
trolied sampie-loop and valve assembly, and
tempersture programabile oven. if necessary.
The GC shall achieve senaitivity require.
ments {or the compounds under study.

5.1.3 Pump. Capabie of pumping 100 ml/
min. For flushing sample ioop.

5.1.4 Flowmeters. To messure flow rates.

5.1.5 Regulators. Used on gas cylinders
for GC and for cylinder standarda. .

6.1.6 Recorder. Recorder with linear strip
chart is minimom acceptable. Integrator
(optional) is recommended.

5.1.7 Byringes. 0.5-ml, 1.0- and 10-micro-
liter _sizes, calibrated maximum accuracy

saa cylinders. .. . .

5.1.9 Septums. For syringe injections.

5.1.1¢ QGlass Jars. If necessary, clean-col-
ored giazs jars with Teflon-lined lids for
condenaate sample collection. Sire depends
on volume of condensate.

5.1.11 Boap Film Flow Meter. To deter-
mine flow rates.

5.1.12 Tediar Bags. 10- and 50-liter capac-
ity, for preparation of standards.

5.1.13 Dry Gss Meter with Temperature
and Pressure Gauges. Aoccurate to +2 per-
cent, for perparation of gas standards.

5.1.14 Midget Impinger/Hot Plate As-
sembly. For preparstion of gus standards.

5.1.13 Bampie Flasks. For presurvey sam-
ples, must have gas-tight seals. :

5.1.18 Admorption Tubes. If pecessary,
blank tubes fliled with necessary adsorbent
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(charcoal, Tenax, XAD-2, etc.) for presur
vey samples,

5.1.17 Personnel Sampling Pump. Cali
brated, for collecting adsorbent tube presur
vey samples.

5.1.18 Dilution System. Calibrated. the
dilution system s to be constructed follow
ing the specifications of an acceptabit
method. )

5.1.19 Saraple Probes. Pyrex or stainiex
steel, of sufficient length to resch centroic
of stack, or a point no closer to the wall:
than 1 m.

5.1.20 Baraometer. To measure barometrk
pressure.

5.2 Reagents.

5.21 Deionized Distilled Water,

5.22 Methylene Dichloride. .

52.3 Calibration Gases. A series of stand
ards prepared for every compound of inter
est. 3

5.2.4 Organic Compound.-Bolutions.
(99.9 percent), Or as pure a3 oan ressonabl’
be obtained, liquid sampies of-all the organ
ic compounds needed to prepare calibratior
standards,

5.2.56 Extraction Soiventa. For extrsctior
of adeorbent tube samples In preparatioo
for analysis.

5.2.6 Puel As recommended by the man
ufacturer for operation of the GC,

5.2.7 Currier Gas. Hydroearbom free, a
recommended by the manulasturer for op
eration of the detector and ocompetabilit:
with the column. :

528 Zero Gas. Hydrocarbon free air o

r

evacuated flask or by drawing the gases in:
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and purging the flssk with a rubber suction
buib.

5.3.1.1 Evacuated Flask Procedure, Use n
high-vacuum pump to evacuate the flask to
the capacity of the pump; then close off the
stopcock leading to the pump. Attach a 6-
mm outside diameter (OD) glass tee to the
flazk inlet with a short piece of Teflon
tubing. Select a 6-mm OD borosilicate sam-
pling probe, enlarged at one end to & 12-mm
OD and of sufficient length to reach the
centroid of the duct 10 be sampled. Insert a
glass wool pilug in the enlarged end of the
probe to remove particiliate matter. Attach
the other end of the probe to the tee with a
short piece of Teflon tubing. Connect a
rubber suction bulb to the third leg of the
tee. Place the filter end of the probe at the
centroid of the duct. or at a point no closer
to the walls than : m. and purge the probe
with the rubber suctton bulb. After the
probe is completely purged and filled with
duct gases. open the stopcock to the grab
flask until the pressure in the flask reaches
duct pressure. Close off the stopcock. and
remove the probe from the duct. Remove
the tee from the flask and tape the stop-
cocks to prevent leaks during shipment.
Measure and record the duct temperature
and pressure,

5.3.1.2 Purged Flask Procedure. Attach
one end of the sampiing flask to a rabber
suction bulb. Attach the other end to a 6-
mm OD giass probe a8 described tn Section
5.3.1.1. Place the fliter end of the probe at
the centroid of the duct, or at a point no
closer to the walla than 1 m. and apply suc-
tion with the bulb to completely purge the
probe and {lask, After the flask has been
purged. close off the stopcock near the suc-
tion bulb. and then close the stopcock nesr
the probe. Remove the probe from the duct.
and disconnect both the probe and suction
bulb. Tape the stopcocks to prevent leskage
during shipment. Measure and record the
duct temperature and pressure.

3.3.2 Flexible Bag Procedure. Tedlar or
aluminized Mylar bags can also be used to
obtain the presurvey sample. Use new bags,
and leak check them before field use. In ad-
ditlon, check the bag before use for con-
tamination by filling it with nitrogen or air,
and analyzing the gas by GC at high sensi-
tivity. Experience indicates that it is desira-
ble to allow the inert gas to remain in the
bag about 24 hours or longer 0 check for
desorption of organics from the bag. Follow
the leak check and sample collection proce-
dures given in Section 7.1.

5.3.3 Determination of Moisture Content.
For combustion or water-controlled process-
es, obtain the moisture content from piant
bersonnel or by rneasurement during the
presurvey. If the source is below 59" C.
measure the wet bulb and dry bulb tempera-
tures. and calculate the moiwsture content
using & psychrometric chart, At higher tem-
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peratures, use Method 4 10 determine the
moisture content.

5.4 Determination of Static Pressure,
Chbtain the static pressure from the plant
personnel or measurement. 1f a type S pitot
tube and an inciined manometer are used,

‘ take care to allgn the pitot tube 90° from

the direction of the flow, Disconnect one of
the tubes to the manometer, and read the
static pressure: note whether the resding is
positive or negative.

5.5 Collection of Presurvey Sampies with
Adsorptton Tube. Follow Sectton 7.4 {or pre-
survey sampiing.

6. Analyris Development

8.1 Selection of GC Parameters.

4.1.1 Column Choice. Based on the (nitial
contact with piant personnel concerning the
piant process and the snticipated emiasions,
choose a column that provides good resolu.
tion and rapid analysis time. The choice of
an appropriate column can be aided by a lit-
erature search, contact with manufscturers
of GC coiumnas. and discussion with person-
nel at the emission source.

Most column manufacturers keep excel-
ient recorda of their products. Their techni-
cal service deparuments may be able to rec-
ommend sppropriate columns and detector
type for separsting the anticipsted com-
pounds, and they may be able to provide in-
formation on Interferences, optimum oper-
ating conditions, and column limitations.

Plants with analytical isboratories may
also be able to provide information on ap-
propricte analyticsl procedures,

8.1.2 Preliminary GC Adjustment. Using
the standards sand column obtained in Sec.
tion 6.1.1, perform initial tests to determine
appropriate GC conditions that provide
good resolution and minimum analysis time
for the compounds of Interest.

8.1.3 Preparation of Presurvey Samples,
If the samples were collected on an adsorb-
ent, extract the sampie as recommended by
the manufscturer for removal of the com.
pounds with a solvent suitable to the type
of GC analysis. Prepare cther sampies in an
appropriate manner.

8.1.4 Presurvey Sample Analysis. Before
aAnalysis, heat the presurvey sampile t0 the
duct temperzture Lo vaporise any condensed
material. Analyze the sampies by the GC
procedure, and compare the retention times
against those of the calibration samples
that contain the components expected to be
in the stream. I{f any compounds cannot be
identified with certainty by this procedure,
identify them by other means such as GC/
mass spectroscopy (GC/MS) or GC/infrared
techniques. A GC/MS system is recom-
mended.

Use the GC conditions determined by the
procedures of Section 6.1.2 for the first in.
jection. Vary the GC parameters during
subsequent injections to determine the opti.

325




-

o Uy R I N e B ' Iy e B Y B E B e

P1. 60, App. A, Meth. 18

mum seitings. Once the optimum settings
have been determined, perform repeat injec-
tions of the sample to determine the reten-
tion time of each compound. To inject a
sample, draw sample through the loop at a
constant rate (100 mi/min for 30 seconds).
Be careful not to pressurize the gas in the
loop. Turn off the pump and allow the gas
in the sample loop to come to ambient pres-

sure. Activate the sampile valve, and record”

injection time, loop temperature, column
temperature, carrter flow rate. chart speed.
and atienuator setting. Calculsate the reten-
tion time of each peak using the distance
from injection to the peak maximum divid-
ed by the chart speed. Retention times
should be repeatabie within 0.5 seconds.

1f the concentrations are too high for ap-
propriste detector response, & smaller
sampile l0op or dilutions may be used for gus
sampies, and, for liquid sampies, dilution
with solvent iz appropriste. Use the stand-
ard curves (Section 6.3) to obtain an esti-
mate of the conoentrations.

Identify all pesks by comparing the
known retention times of compounds ex-
pected to be in the retention times of peaks
in the sampile. Identily any remaining un-
identified peaks which have aress larger
than § percent of the total using » GC/MSB,
or estimation of possible compounds by
their retention times compared to known
compounds, with confirmation by further
GC analyzis.

8.2 Calibration Standards., Prepare or
obtain enough calibration standards so that
there are three different concentrations of
each organic compound expected to be
measured in the source sample. For esch or-
ganic compound, select those concentrations
that brackst the concentrations expected in
the source sampiles. A calibration standard
may contain more than one organic com-
pound. If aveflahle, commercial cylinder
gases mAy be used If their concentrations
have been certified by direct anslysis.

If sampies are collected in adsorbent tubes
(charcoal, XAD-2, Tenax, etc.), prepare or
obtatn standards in the same solvent used
for the sample extraction procedure. Refer
to Section 7.4.3.

Verify the stabllity of all standards for
the time periods they are used. 1f gas stand-
Ards are prepared in the laboratory, use one
or more 0f the following procedures.

8.2.1 Prepamtion of Standards from
High Concentration Cylinder Standards.
Obtain enough high concentration cylinder
standards (0 represent all the organic com-
pounds expected in the source gampies.
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Use these high concentration standards
prepare lower concentration standards i
dilution. as shown by Figures 18-5 and 18-

To prepare the diluted calibration sa
ples, calibrated rotameters are normal
used to meter both the high concentratic
calibration gas and the diluent gas. Oth
types of {lowmeters and commercially ava
abie dilution aystems can also be used.

- Calibrate each flowmeter before use |
piacing it between the diluent gas supp
and suitably sized bubbie meter, spiromeu
or wet test meter. Record all data shown «
Figure 18-4. While it {5 desirable to calibrs
the cylinder gas flowmeter with cylind

gas, the avatlable quantity and cost mi

preciude it. The error inttoduced by usi
the diluent gas for calibration is instgni

cant {or gas mixtures of up to 1,000 to 2.0

ppm of each organic component.
Once the flowmeters are calibrated, co

nect the [lowmeters to the calibration a

diluent gas supplies uzsing 6-mm Tefl
tubing. Connect the outlet side of the flo
meters through a connector to a leak-ir
Tedlar bag as shown i{n Figure 18-5. (8
Section 1.1 for bag leak<heck procedure

Adjust the gas flow to provide the desir

dilution. and fill the bag with sufficient g
for GC calibration. Be careful not to over
and csuse the bag to apply additional pre
sure on the dilution system. Record the flc
rates of both {flowmeters, and the laborat
ry temperature and atmospheric pressu
Calculate the concentration C, in ppm

each organic in the diluted gas as follows:

10% (X q)
> a4y
where:. Egq. 18.

104 = Converxion to ppm.

X=Mole or volume fraction of the orga
in the calibration gas to be diluted,

QL =Flow rate of the calibration gas to be .
luted.

Q= Dtluent gas {low rate.

Single-stage dilutions should be used to p:
pare calibration mixtures up Lo about }:
dilution factor.

Por greater dilutiona, a double diluti
system s recommended, as shown n Figy
18-6. Fill the Tedlar bag with the dilute g
from the second stage. Record the labora:

Iy temperature, harometric pressure. 3 |

static pressure readings. Correct the
reading {or tempersture and pressure, C
culate the concentration C, in PPm of t

organic in the final gas mixture a= follgy
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Qc2

Qc1 * 941\ %2 * 942

Where;

10*=Conversion to ppm.
X=Mole or volume fraction of the organic
in the calibration gas 1o be diluted.
Gu = Flow rate of the calibration gas 1o be di-
luted in stage 1.
Qa=Flow rate of the calibration gas 1o be di-
luted in stage 2.
Qo= Flow rate of diluent gas in stage 1.
Qe =Flow rate of diluent gas in stage 2.
Further details of the callbration methods
for flowmeters and the dilution system can
be found in Citation 21 in the Bibliography.
6.2.2 Preparation of Standards from
Volatile Materials, Record ail data shown on
Figure 18-3.
8.2.2.1 Gas Injection Technique. This
procedure is applicable 1o organic com-
pounds that exist entirely as a gas at ambi-
ent conditions. Evactiate a 10-liter Tedlar
bag that has passed a leak-check (see Sec-
tion 7.1), and meter in 5.0 liters of sir or ni-

Eq. 18-2

trogen through a dry gas meter that has
been calibrated in a manner consistent with
the procedure described in Section 5.1.1 of
Method 5. While the bag ia {1Y¥ng use a 0.5
m.l syrl.nse to inject a known quantity of
“pure” gas of the organic compound
through the wall of the bag, or through &
septum-capped tee at the bag injet. With-
draw the syringe needle, and immediately
cover the resulting hole with a piece of
masking tape. In a like manner, prepare di-
lutions having other concentrations. Pre-
pare a minimum of three concentrations.
Place each bag on a smooth surface, and al-
ternately depress opposite sides of the bag
50 times to mix the gases Record the aver-
age meter temperature and preasore, the
gas volume and the barometric pressure.
Record the syringe temperature and pres-
sure before injection.

Caiculiate esch crganic standard concen-
tration C, in ppm as follows:

5293 P
10
o T, 760
C, -
293
Yy ¥ 1000
T, T
3pg T
D
= GV X 10 Ti Pm tq. 18-3
Yo T

where:

G.=Gas volume or organic compound in-
jected, ml.

w'=Conversion to ppm.

P,= Absolute pressure of syringe before in-
jection, mm Hg.

T,=Absolute temperature of syringe before
injeetton, "K.

Va=Gas volume indicated by dry gas meter,
Mters.

Y =Dry gas meter calibration factor, dimen-
sioniess.

Pa=Absolute pressure of dry gas meter, mm
Hg.

Ta=Absolute temperature of dry gas meter,
‘K.

1000 =Conversion {actor, mi/liter,

6.2.2.2 Llguid Injection Technique. Use
the equipment shown 1n Figure 18-8. Cali-
brate the dry gas meter as described in Sec-
tion 6.2.2.1 with a wet lest meter or a Spi-

rometer. Use a water manometer for the
pressure gauge and giass, Teflon. brass, or
stainiess steel for all connections. Connect a
valve to the inlet of the 50-liter Tedlar bag.

To prepare the standards, assembie the
sequipment as shown in Flgure 13-8, and
leak-check the sysiem. Completely evacuate
the bag. Fill the bag with hydrocarbon-free
air, and evacuste the bag again Close the
inlet valve.

Turn on the hot plate, and sllow the
water to reach boiling. Connect the bag to
the impinger outlet. Record the initial
meter resading, open the bag inlet vaive, and
open the cylinder. Adjust the rate 30 that
the bag will be completely filled in approxi-
mately 15 minutes. Record meteér pressure
and temperature, and local barometric pres-
sure,

Allow the liquid organic Lo equillbrate to
room temperature. Fill the 1.0- or 10-micro-
liter syrnge to the desired liquid volume
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with the corganic. Place the syringe needle
into the impinger i{nlet using the septum
provided. and inject the liguid into the flow-
ing air stream. Use a needle of sufficient
length to permit injection of the liguid
below the air inlet branch of the tee.
Remove the ayringe.

When the bag is filled, stop the pump, and
close the bag inlet valve, Record the final
meter reading, temperature, and preasure.

Disconnect the bag from the impinger
outlet. and either set it aside for at least ]
hour, or massage the bag to insure complete

Ly , (24.055 x 10°)
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Measure the solvent liquid density a
room temperature by accurately wewghing
known volume of the material on an analyt
ical balance to the nearest 1.0 milligram. -
ground-glass stoppered 25-mil volumetn:
flask or a glass-stoppered specific gravit
bottle is suitable for weighing. Calculate th
result in terms of g/ml. As an alternative
literature values of the density of the lUgut.
at 20 “C may be used.

Calculate each organic standard concen
tration C, in ppm as follows:

L,o T

4
Cg = P = 6.24 x 10 y_ m Eq. 18-¢

V. Y 293 Fo 1000
T w0

where:

L.=Liquid volume of organic injected, k.

pJ-:.:fuld organic density as determined, g/

M = Molecular weight of organic, g/g-mole.

24.055=Ideal gas molar volume at 283 "X
and 760 mm Hg, liters/g-mole.

10*= Conversion Lo ppm.

1000=Conversion factor, xl/ml.

6.3 Preparstion of Calibration Curves.
Establizh proper GC conditions, then flush
the sampling loop for 30 seconds at a rate of
100 mi/min, Allow the saumple loop pressure
Lo equilibrate to atmospheric pressure, and
activate the injection valve. Record the
standard concentration. attenuator factor,
injection time, chart speed, retention time,
peak arex. saampile loop temperature, coitimn
temperature, and carrier gas flow rate,
Repeat the standard injection unti! two con-
secutive injections give ares counts within 5
percent of their average. The average value
multipled by the attenuator factor is then
t.::e calibration area value for the concentra-
tion.

Repeat this procedure for each standard.
Prepare a graphical plot of concentration
(C,) versus the calibration area vaiues. Per-
form a regreszion analysis, and draw the
least sgquares iine.

6.4 Relative Responae Factors. The call-
bration curve generated from the standards
for & single orgunic can usually be reiated to
each of the individual GC response curves
that are developed in the laboratory for all
the compounds in the source. In the field,
standards for that single organic can then
be used to “exlibrate’” the GC for all the or-
fanicy presemt. Thiz procedure should firxt

m m

be confirmed in the laboratory by preparin;
and analyxing calibration standards contain
ing muitiple organic compounds.

6.5 Quality Assurance for Laborator
Procedures. Immediately after the prepars
tion of the calibration curves and prior «
the presurvey sampie analysis, the analyst
audit described in 40 CFR Part 81, Appen
dix C, Procedure 2: "Procedure for Fleld Ay
diting GC Analysis.” should be performec
The information reguired to document th
unalyzis of the audit sampies has been in
cluded on the exampie data sheets ahown i1
Pigures 18-3 and 18-7. The audit analyse
should agree with the sudit concentration:
within 10 percent. When availabie, th:
tester may obtain audit cylinders by con
tacting: U.S. Environmental Protectio:
Agency, Environmental Monitoring S8ystem:
Laboratory, Quality Assurance Divisio:
(MD-77), Research Triangie Park. Nortl
Carolina 27711, Audit cylinders obtaine:
from a commercial gas manufacturer ma:
be used provided that (1) the gas manufac
turer certifies the audit cylinder in .
manner similar to the procedure describer
in 40 CFR Part 61. Appendix B. Method 10¢
Section 5.2.3.1, aAnd (b) the gas manufactur
er obtains an independent analysis of th
audit cylinders to verify this analysis. Inde
pendent analysis is defined as an anaiys:
performed by an individual other than th.
individual who performs the gas manufac
turer's analysis, while using calibratio;
standards and anajyzis equipment differen
from those used for the gas manuiacturer

anaiysis. Verification is compilete and o
centahl®a when the ndependent anslos
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concentration is within 5 percent of the gas
manufacturer's concentration.

7. Final Sampling and Analyris Procedure
Considering safety ({lame hsazards) and
the source conditions, select an appropriate
sampling and analysis procedure (Section
T.1. 7.2. 1.3. or 1.4). In situations where a hy-
drogen flame is a hazard and no intrinsical-
ly safe GC is suitable, use the flexible bag
collection technique or an adsorption tech-
nique. If the source temperature is below
100°C, and the organic concentrations are
suitabie for the detector to be used. use the
direct interiace method. If the source gases
require dilution. use a dilution interface and
either the bag sample or adsorption tubes.
The choice between these two techniques
will depend on the physical iayout of the
site, the source tempersture, and the stor-
age stability of the compounds I collected
in the bag. Sampie polar compounds by
direct interfacing or dilution interfacing to
prevent sample loss by adsorption on the

7.1 Integrated Bag Sampling and Analy-
sia, ’ -

17.1.1 Evacuated Container Sampling Pro-
cedure. In this procedure. the bags are filled
by evacuating the rigid air-tight containers
that hold the bags. Use & {ield sample data
sheet as 3hown in Plgure 18-10. Collect trip-
licate sampie from each sample location.

T.1.1.1 Apparatus.

T.1.1.1.1 Probe. Stainless steel, Pyrex
glass, or Teflon tubing probe, according to
the duct temperature, with 8.4-mm OD
Teflon tubing of sufficient length to con-
nect to the sample bag. Use stainiess steel or
}]‘;ﬂon unions to connect probe and sample

e.

7.1.1.1.2 Quick Connects. Male (2) and
female (2) of stainiess steel construction.

7.1.1.1.3 Needle Valve. To contrel gas
flow. ]

7.1.1.1.4 Pump. Leakless Teflon-coated
diaphragm-type pump or equivalent, To de-
lver at least 1 lter/min.

7.1.1.1.5 Charcoal Adsorption Tube. Tube
filled with activated charcoal, with giasa
wool plugs at each end, to adsorb organic
vapors.

7.1.1.1.§ Flowmeter. ¢ to 300-ml f{low
range; with manufacturer's calibration
curve,

7.1.1.2 Sampling Procedure. To obtain a
sampie. assemble the sample train as shown
in Figure 18-9. Leak check both the bag and
the contsiner. Connect the vacuum line
{from the needle valve tc the Teflon sampie
line {from the probe, Place the end of the
probe at the centroid of the stack, or at a
point No closer to the walls than 1 m, and
Start the pump with the needlie valve adjust-
ed to yield a flow of 0.5 liter/mitnute. After
allowing sufficient time to purge the line
several times, connect the vacuum line to
the bag, and evacuate until the rotameter

Pt. 60, App. A, Meth, 18

indicates no flow. Then posttion the sampie
and vacuum lines for sampiing, and begin
the actual sampling, keeping the rate pro-
portional to the stack velocity. As a precau-
tion. direct the gas exiting the rotameter

away from sampling personnel. At the end

of the sample period. shut off the pump,
disconnect the sample line from the bag,
and disconnect the vacuum line from the
bag container, Record the source tempers-
ture, barometric pressure. ambient tempers-
ture., sampling flow rate, and initial and
final sampiing time on the data sheet shown
in Figure 18-10. Protect the Tedlar bag and
its container from sunlight. When posaible,
perform the analysis within 2 hours of
sampie collection.

7.1.2 Direct Pump Sampling Procedure.
Follow T.1.1, except piace the pump and
needle vaive between the probe and the bag.
Use a pump and needle valve constructed of
stainiesx gteel or some other materisl not af-
{ected by the stack gus. Leak check the

system., and then purge with stack gas’

before the connecting to the previously
evacuated bag.

7.1.3 Expiosion Risk Area Bag Sampiing
Procedure. Foilow 7.1.1 except replace the
pump with another evacuated can (asee
Figure 18-9a). Use this method whenever
there is a possibility of an explosion due to
pumps, heated probes, or other flame pro-
ducing equipment.

7.1.4 Other Modlfied Bsg Sampling Pro-
cedures. In the event that condensation is
obaerved In the bag while coliecting the
sampie and a direct interface system cannot
be used. heat the bag during coilection, and
maintain it at a suitably elevated tempera-
ture during all subsequent operations,
(Note: Take care to leak check the system
prior to the dilutions 30 as not to create a
potentially explozive aumosphere.) As an al-
ternative, collect the sample gas. and simui-
taneously dilute it in the Tedlar bag.

In the first procedure, heat the box con-
taining the sampie bag to the source tem-
perature. provided the components of the
bag and the surrounding box can withstand
this temperature. Then transport the bag as
rapidly as possible to the analytical area
while maintaining the heating, or cover the
box with an insujating blanket. In the ana-
lytical area, keep the box heated to source
temperature until analysis, Be sure that the
method of heating the box and the controi
for the heating circuit are compatible with
the safety restrictions required in each area.

To use the second procedure, prefill the
Tedlar bag with a known quantity of inert
gas. Meter the inert gas into the bag accora-
ing to the procedure for the preparation of
gas concentration standards of volstile
liquid materials (Section 6.2.2.2), but elimi-
nate the midget impinger section. Take the
partly filled bag to the source, and m=oter
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the source gas into the bag through heated
sampling lines and a heated flowmeter, or
Teflon positive dispiacement pump. Verify
the dllution fsctors periodically through di-
lution and analysis of gases of known con-
centration.

7.1.5 Analysis of Bag Samples,

T.1.5.1 Apparatus. Same as Section 5. A
minimum of three gas standards are re-
quired.

7.1.5.2 Procedure. Establish proper GC
operating conditions as described in Section
4.3, and record all data listed in Figure 18-7.
Prepare the GC 50 that gas can be drawn
through the sampile vaive, Flush the sample
loop with gas from one of the three calibra-
tion mixtures, and activate the valve.
Obtain at least two chromatograms for the
mixture, The results are sceeptable when
the peak areas from two consecutive (njec-
tions agree to within 5 percent of their aver-
age. If they do not. run additionsl analyses
or correct the analytical technigues until
thiz requirement is met. Then analyze the
other two calibration mixtures in the same
manner. Prepare a calibration curve as de-
scribed in the same manner, Prepare & cali-
bration curve as described in Section §.3.

Analyze the source gas samples by con-
necting each bag to the sampling valve with
& piece of Tefion tibing identified for that
bag. Follow the specificstions on replicate
anslyses specified for the calibration gases.
Record the data listed In Figure 18-11. If
certain items do not apply, use the notation
“N.A." Alter all sampies have been ana-
lyzed, repeat the analyses of the calibration
gas mixtures, and generate a second calibra-
tion curve, Use an average of the two curves
to determine the sample gas concentrations.
If the two callbration curves differ by more
than 5 percent from their mean value, then

‘T.1.6 Determination of Bag Water Vapor
Content. Measure and record the ambient
temperature and barometric pressure near
the bag. From a wster saturation vapor
pressure table, determine and record the
Whter VApor content ss a decimal figure.
(Assume the reiative humidity to be 100 per-
cent unieas s lesser value is known.) If the
bag has been maintained at an eievated tem-
perature as described in Section 7.1.4. deter-
?Lne the stack gas water content by Method

717 Quality Assurance, lmmediately
prior to the analysis of the stack gas sam-
ples, perform audit anaiyses as described in
Section 8.5. The audit anaiyses must agree
with the sudit coneentrations within 10 per-
cent. If the resuita are acceptable, proceed
with the analyses of the source sampies. If
they do pot agree within 10 percent, then
determine the resson for the discrepancy,

‘l:: take corrective action before proceed-

40 CFR Ch. | (7-1-38 Edition)

7.1.8 Emission Caicuiations, From the av-
erage calibration curve described in Section
7.1.5.. select the value of C, that corresponds
to the peak area. Calculate the concentra-
tion C. in ppm, dry basis, of each organic in
the sample as follows:

CPTiF,
I APRIE:

c =
¢ wsj E 5
where: q. 18-

C,=Concentration of the organic {rom the
calibration curve, ppro.

P.=Reference pressure, the barometric
pressure or absolute sample loop pres-
sure recorded during calibration, mm
Hyg.

T,=Bample loop temperature at the time of
samplé analysis, *K.

F,=Relative response factor (I{ applicable,
see Bection 8.4). ) .

P =Barometric or absolute sampie loop
pressure at time of sampile anaiyzis. mm
Hg.

T,=Reference temperature, the termpera-
ture of the sample loop recorded during
calibration."K.

B.,=Water vapor content of the bag sample
or stack gas, proportion by volume,

7.2 Direct Interface Bampling and Analy-
siz Procedure. The direct interface proce-
dure can be used provided that the moisture
content of the gus does pot interfere with
the analysis procedure, the physical require-
ments of the equipment can be met at the
site, and the source gas concentration is low
enough that detector ssturstion i not a
probiem. Adhere to all safety requirements
with this method.

7.2.1 Apparatus,

7.2.1.1 Probe. Constructed of stainless
steel. Pyrex giass, or Teflon tubing as re-
quired by duct temperature, 8.4-mm OD, en-
larged at duct end to contain giass wool
plug. I necessary, heat the probe with heat-
ing tape or a spectal heating unit capable of
maintaining duct temperature.

7.2.1.2 Sample Lines, $.4-mm OD Teflon
lines, heat-traced to prevent condensstion
of material,

T.2.13 Quick Connectss To connect
sample line to gas sampling vaive on GC in-
strument and to pump unit used to with-
draw source gas. Use a quick connect or
equivalent on the cylinder or bag containing
calibration gaz to allow connection of the
calibration gus to the gas sampiing valve.

T.2.1.4 Thermocouple Readout Device,
Potentiometer or digital thermometer, to
measure source temperature and probe tem-
perature,

7.2.1.5 Heated Gas Sampling Valve. Of
two-position, six-port demign, to  asllow
sample loop to be purged with source gas or
Lo direct source gas into the GC insurument.
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7.2.1.8 Needle Valve. To control gas sam-
pling rate {rom the source.

T.2.1.7 Pump. Leakless Teflon-coated dia-
phragm-type pump or eguivalent, capable of
at least ] liter/minute sampling rate.

7.2.1.8 Flowmeter. Of suttable range to
messure sampling rate. ‘

7.2.1.9 Charcoal Adsorber. To adsorb or-
ganic vapor collected from the source to
prevent exposure of personnel to source gas.

7.2.1.10 Gas Cylinders. Carrier gas
(helium or nitrogen). and oxygen and hy-
drogen for a flame ionization detector (FID)
if one is used.

7.2.1.11 Gas Chromatograph. Capable of
being moved into the fleld. with detector.
heated gas sampling valve, column required
to compiete separation of desired compo-
nents, and option for temperature program-
m-

7.2.1.12 Recorder/Integrator. To record
results,

T7.2.2 Procedure. To obtain a sample, as-
semble the sampling system as shown in
Pigure 18-12, Make sure al! connections are
tight. Turn on the probe and sample line
heaters, As the temperature of the probe
and heated line approaches the source tem-
perature as indicated on the thermocouple
readout device, control the heating to main-
tain a temperature of 0 to 3°C above the
source temperature. While the probe and
heated line are being heated, disconnect the
sample line from the gas sampling valve,
and attach the line from the calibration gas
mixture. Flush the sampie loop with calil-
bration gas and analyze a portion of that
gas. Record the resuitas After the calibra-
tion gax sample has been flushed into the
GC instrument. turn the gas sampling valve
to flush position. then reconnect the probe
sample line to the vaive. Place the inlet of
the probe at the centroid of the duct, or at a
point no closer to the walls than 1 m. and
draw source gas into the probe, heated line,
and sampie loop. After thorough flushing.
analyze the sample using the same condi-
tiona as for the calibration gas mixture.
Repeat the analysis on an additional
sample. Measure the peak areas for the two
samples, and {f they do not agree to within 5
percent of their mean value, analyze addi-
tional samples until two consecutive analy-
ses meet this criteris. Record the data.
After consistent results are obtained,
remove the probe from the source and ana-
lyze a second calibration gas mixture.
Record this calibration data and the other
required data on the data sheet shown in
Figure 18-11, deleting the dilution gas infor-
mation.

(NoTr: Take care to draw all samples, cali-
bration mixtures, and audita through the
sampie ioop at the same pressure. )
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7.2.3 Determunauon of Stack Gas Mois-
ture Content. Use Method 4 Lo measure the
stack gas mosture content.

7.2.4 Quality Assurance, Same a3 Section
7.1.7. Introduce the audit gases in the
sample line immediately {ollowing the
probe.

7.2.5 Emission Calculations. Same as Sec-
tion 7.1.8.

7.3 Dilution Interface Sampling and
Analysis Procedure. Source sampies that
contain a high concentration of organic ms-
terials may require dilution prior to snalysis
to prevent saturating the GC detector, The
Apparatus required {or this direct interface
procedure is basically the same as that de-
scribed in the Section 7.2, except a ditution
system is added between the heated sampie
line and the gas sampling vaive. The appa-
ratus s arranged so that either a 10:1 or
100:1 diiution of the source gas can be di-
rected to the chromatograph. A pump of
larger capacity is also required, and this
pump must be heated and placed in the
system between the sampile line and the di-
lution apparatus.

7.3.1 Appsarstus. The equipment required
in addition to that specified for the direct
interface system is as {ollows:

7.3.1.1 Sampie Pump. Leakiess Teflon-
coated diaphragm-type that can withstand
being heated to 120°C and deliver 1.5 liters/
minute.

7.3.1.2 Dilution Pumps. Two Model A-150
Komhyr Teflon positive dispiacement type
delivenng 150 cc/minute, or equivalent. As
an option. calibrated flowmeters can be used
in conjunction with Teflon-coated dia-
phragm pumps.

7.3.1.3 Valves. Two Teflon three-way
valves, suitable for connecting w 6.4-mm
OD Teflon tubing.

7.3.1.4 Flowmeters. Two. {or messure-
ment of diluent gas. expected delivery flow
rate Lo be 1.350 cc/min.

“1.3.1.5 Diluent Gas with Cylinders and
Regulatcrs. Gas can be nitrogen or clean
dry air, depending on the nature of the
SOurce gases.

7.3.1.6 Heated Box. Suitable for being
heated to 120°C, to contain the three
pumps, three-way valves, and sssociated
connections. The box should be equipped
with quick connect {ittings to facilitate con.
nection of: (1) The heated sampile }ine {from
the probe, (2) the gas sampling valve, (3}
the calibration gas mixtures, and (4) diluent
gas lines, A schemnatic diagram of the com-
ponents and connections is shown in Flgure
18-13.

(NotE: Care must be taken to leak check
the system prior to the dilutions so as not to
create a potentially explosive atmosphere.)

The heated box shown in Figure 18-13 is
designied Lo receive a heated line from the
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probe. An optional design is to build a probe
unit that attaches directly to the heated
box. In this way, the heated box contains
the controls for the probe heaters, or, if the
box is placed aguninst the duct being sam-
pled. it may be possible to eliminate the
probe heaters. In either case, a heated
Teflon line is used (0 connect the heated
box to the gas sampling valve on the chro-
matograph.

7.3.2 Procedure. Azssembile the apparatus
by connecting the heated box, shown in
Fizure 18-13, between the heated sample
line from the probe and the gas sampling
valve on the chromatograph. Vent the

gas uging the dilution factor and the' cali-

shown in Figure 18-11. If the data on the di-
luted calibration gas are not within 10 per-
cent of the- expected  values, determine

_ whether the chromatograph or the dilution

system is in error. and cerrect (t. Verify the
GC- operation using . a low. concemtretion

e e P

the desired dilution factors. Make this cor-
rection by diluting a high-concentration
sandard gas mixture to adjust the dilution
ratio as required.

Once the dilution system and GC aper-
ations are satixfactory, proceed with the
analysis of source gas, maintaining the same
dilution settings as used for the standards.
Repeat the analyses until two consecutive
values do not vary by more than 5 pereent
from their mean value are obtained,

Repeat the analysis of the calibration gas
mixtures to verily equipment operation.
Analyre the two field audit samples uxing
either the dilution system. or directly con-
nect to the gas sampling vaive as required.
Record all data and report the resuits to the
audit supervisor.

40 CFR Ch. | (7-1-88 Edition)

1.3.3 Determination of Stack Gas Mois
ture Content. Same as Section 7.2.1. -

71.3.4 Quality Assurance. Same as Sectior.
T.2.4.

7.3.5 Emission Calculations. Same as Sec-
tion 7.2.5, with the dilution factor applied.

T.4 Adsorption Tube Procedure (Altemna:
tive Procedure). It is suggested that the
tester refer to the National Inatitute of Oc
cupational Safety and Health (NIOSH.
method for the particular organics to be
sampled. The principal interferent will be
water vapor. If water vapor is present ai
concentrations above 3 percent, silica ge!
should be used in front of the charcoal
Whm more than one compound is present

in the emisgions, then davelop rehative ad
sorptive capacity information.

T4.1 Additional Apparatis. In addition
to the equipment listed in the NIOSEH
method for the particuiar organicts) to be
sampied, the following items (or equivalent;
are suggested.

7.41.1 Probe (Optional). Borosilicate
glass or stainliess steel. approximately 6-mm
ID, with a heating system if water conden-
sation is a problem. and a fliter (either in
stack or out-stack hested to stack tempers.
ture) to remove particulate matter. In mos!
instances. a plug of gilass wool is a satisfac
tory filter.

7.4.1.2 Flexible Tubing. To connect probe
to adsorption tubes. Use s matertal that ex-
hibits minimal sample adsorption.

7.4.1.3 Leakless SBample Pump. Flow con-
troiled, constant rate pump, with a set o
limiting (sonic) orifices Lo provide pumping
rates {rom approximately 10 to 100 cc/min.

7.4.1.4 Bubble-Tube Flowmeter. Volume
accuracy within = 1 percent to calibrate
pump,

74.1.5 Stopwatch. To time sampling anc
pump rate calibration.

7.4.1.8 Adserption Tubes Simillar to ones
specified by NTOSH, except the amounts o
adsorbent Der primaly/ackind . sections are
800/200 mg. for charcoal tubes and 1040/26¢
mg for sflica gel tubes. As an alternative
the tubes may contain a porous polymer ad-
sorbent such as Tenax GC or XAD-2.

7.4.1.7 Barometer. Accurate to 5 mm Hg
to measure atmospheric pressure during
sampling and pump calibration.

T74.1.8 Rotameter. 0 to 100 cc/min. ¢
detect changes in flow mte during sampling

74.2 Sampling and Analysis. It is gug
gested that the tester follow the sampiing
and analyxip portion of the respective
NIOSH method section entitied “Proce
dure.” Calibrate the pump and lmiting ory
fice flow rate through adsorption tubes witt
the bubbie tube flowmeter before sampiing
The saiple system can be operated ag 3 “re
circuiating loop” for this operation. Recor
the ambient temperature and barometri
pressure. Then, during sampiling, use the ro
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tameter to verily that the pump and orifice
sarmpling rate remains constant,

Use a sample probe, if required, to obtain
the sample at the centroid of the duct, or at
a point no closer to the walls than 1 m. Min-
imize the length of flexible tubing between
the probe and adsorption tubes. Several ad-
sorption tubes can be connected (n series, if
the extra adsorptive capacity is needed. Pro-
vide the gas sampie to the sample system at
a pressure sufficient for the limiting orifice
to function as a sonic orifice. Record the
total time and sample flow rate (or the
number of pump strokes), the barometric
pressure, and ambient temperature. Obtain
a total sample volume commensurate with
the expected concentration(s) of the volatile
organic(s) present, and recommended
sambie loading factors (weight sample per
weight adsorption media). Laboratory tests
prior to actual sampling may be necessary
to predetermine this volume. When more
than one organic ia present in the emisaions,
then develop relative adsorptive capacity in-
formation. If water vapor is present in the
sample at concentrations above 2 to 3 per-
cent, the adsorptive capacity may be severe-
ly reduced. Operate the gas chromatograph
according to the manufscture’s inatructiona,
After establishing optimum conditions,
verify and document these conditions
during all operstions. Analyze the audit
sampies (see Bection 7.4.4.3), then the emis-
sion samples. Repeat the analysis of each
sample untli the relative deviation of two
consecutive injections does not exceed 5 per-
cent.

7.4.3 Standards and Calibration. The
standards can be prepared according to the
respective NIOSH method. Use & minimum
of three different standards; select the con-
centrations to bracket the expected average
sample concentration. Perform the calibra.
tion before and after each day's sampie
anslyses. Prepare the cailbration curve by
using the least squares method.

T1.4.4 Quality Assurance,

T.4.4.1 Determinstion of Desorption Effi-
ciency. During the testing program. deter-
mine the desorption efficiency in the ex-
pected saumple concentration range for each
batch of adsorption media to be used. Use
an internal standard, A minimum desorp-
tion efficlency cof 50 percent shail be ob-
tained. Repeat the desorption determina-
tion until the relative deviation of two con-
secutive determinations does not exceed 5
percent, Use the average desorpiion effi-
ciency of these two consecutive determina-
tions for the correction specified in Section
7.4.4.5. If the desorption efficiency of the
compound(s) of interest is questionable
under arctual sampling conditions, use of the
Method of Standard Additions may be help-
ful to determine this vaiue,

7.4.4.2 Determination of Sampie Collec-
tion Efficiency. For the source sampies. ana-
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lyze the primary and backup portions of the
adsorption tubes separately, If the backup
portion exceeds 10 percent of the total
amount (primary and backup), repeat the
sampling with a larger sampling portion.
7.4.4.3 Analysis Audit. Immediately
before the sampie analyses, analyze the two
audits in accardance with Section 7.4.3. The
analysis audit shall agree with the audit
concentration within 10 percent.

7.4.4.4 Pump Leak Checks and Volume
Flow Rate Checks. Perform both of these
checks immediately after sampling with all
sampling train components in piace. Per-
{orm all leak checks according to the manu-
facturer's instructions, and record the re-
sults, Use the bubble-tube flowmeter to
messure the pump volume flow rate with
the oritice used in the test sampling, and
the result. If it has changed by more than 5
but less than 20 percent, calcuiate an aver-
age flow rate for the test. If the flow rate
has changed by more than 20 percent, reca-
librate the pump and repeat the sampling,

T.4.4.5 Calculations. All calculations can
be performed according to the respective
NIOSH method. Correct all sample volurpes
to standard conditions. If a sampile dilution
system has been used. multiply the results
by the appropriate dilution ratio. Correct all
results by dividing by the desorption effl-
ciency (decimal value), Report resuits as
ppm by volume, dry basis.

7.5 Reporting of Resuita. At the compie-
tion of the field analysis portion of the
study, ensure that the data sheeta ghown in
Figure 18-11 have been compieted. Summa-
rize this data on the data sheets shown in
Figure 18-15.
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1. Kame of gompany Date

Address

Contacts ' Phone

Process to be sampled

Duct or vent to bs sampled

11. Process description

Raw material

Operating cycle
Check: Batch Continuous Cyclie
Tiwing of batch or cycle
Bast tae to Rest

Figure 18-1. Preliminary survey data shest.

835




Pt. 60, App. A, Meth. 18 40 CFR Ch. | (7-1-88 Edition)

I111. Sampling site
A. Description

Site dascription
Duct shape and size
MKatertal

Wall thickness {nches
Upstrean distance inches diameter
Dowmstresa distance inches diamster
Size of port
Size of accass wred

Hazards Aabient tamp. °F

B. Properties of ;as stream

Temparature *c °F. Data source
Yelocity , Data source
Static pressure ___inches 0, Data source
Hoisture content %, Data source
Farticulate content , Data source
Saseous components

lz h S Rydrocarbons Pom

o, %
3

1]

EEEEE

Figure 183-1 {continued). Preliminary survey data shest.
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c.

Sampl {ng considerations
Location to set up 6C

Special hazsrds to be cunsidered

Power available at duct
Power avatlable for GC
Plant safety requirements

Yehicle traffic rules

Mant entry tequirenants

Souﬂwun—ts

Potential prodblems

Site dlagrams. (Attach addfitional shests 1f required).

Figure 18-1 (continved). Preliminary survey dats sheet.
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Components to be snalyzed Expected concentration

T

Suggested chromatographic column

Column flow rats al/nin  Head pressure -

Isothermal °C
Programmsd frem __ __*Cto ____°Cat ___ *C/mis
Injection port/sample loop tamperaturs c
Detsctor tsmperature *C
Detsctor flow rates: Bydrogen nl/min. :
head pressure____ gm
Aiz/Oxygen nl/ain,
head pressure_____ wm
Chart spesd inches/minuts

Compound data:

Retsntion tims Attsauation

E

1]

Pigure 18-2. Chromatographic conditions data sheet.
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Preparation of Standards in Tedlar Bags
and Calfbration Curve -
Standards

Mixture “HWixture Mixture
Standards Preparation Data: 1 #2 93

Organic:

Bag number or Tdentification

Ory gas seter calibration factor

Final meter reading (liters)

Initial meter reading {(11ters)

Metered volume (1iters)

Aversge meter temperature (°X)

Average meter pressure, gauge {mm Hg)

Average atmospheric pressure (sm Hg)

Average meter pressure, absolute (mm Hg)

Syringe temperature (°X)
(Section 6.2.2.1)

Syringe pressure, absolute (mm Hg)
(Section 6.2.2.1)

Volume of gas in syringe (a))
(Secttion 6.2.2.1)

Density of liquid organic (g/ml)
(Sectton 6.2.2.2) -

Volume of 1iquid in syringe ({1)
(Section 6.2.2.2)

GC Operating Conditions:

Sample loop volume (m))
Sampie loop temperature (°C)
Carrier gas fiow rate (ml/min)
Column temperature

Inftial (°C)

Rate change (°C/min)

Final (°C

Organic Peak ldentification and
Calculated Concentrations:

Injection time (24-hr clock)

Distance to peak (cm)

Chart speed {(cm/min)

Organic retention time (min)

Attenuation factor

Peak hefght (mm)

Peak area (mmt)

Peak area x attenvation factor (med)

Calculated concentration {(ppm)
{Equation 18-3 or 18-4)

Plot peak area x attemvation factor agatnst calculated concentration
to odbtain calibration curve,

Figure 18-3. Standards prepared in Tedlar bags
and calibration curve,
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Flommeter Calibration

Flowmeter number or identification
Flowmeter type
Catibration device [x]: TUubble meter Spirometer Wet test meter
Readings at laboratory conditions:

Laboratory temperature {(Tyap) X
Laboratory barometric pressure (Pap) Kg
Flow data:
Flowmeter Calibratton device
reading | temp. | pressure Time | |
{as marked)| (°K) |(absolute) {min) |gas volumed |flow rated
1 | | 1
I | | j
I 1 | |
L | | |
} | 1
1) | |
| | 1

a = YVolume of gas measured by calibration device, corrected to standard
conditions {11ters).

b o Calidbration device gas volume/time.

Plot flowmeter reading against flow rate (standard conditions}, and draw a
smooth curve. If the flowmeter being calibrated is a rotameter or other
flow device that 1s viscosity dependent, it may be necessary to gemerate 3
“family" of calibration curves that cover the operating pressure and
temperature ranges of the flowseter.

While the following technique should be verified before application, it may
be possible to calculate flow rate readings for rotameters at standard
conditions Qg¢q 85 follows:

760 x Typp\ 1/2
Ostd = Nad \ pr—s7y7

Flow rats Flow rate
(laboratory conditions) {standard conditions)

Figure 18-4. Flowmeter calibration.
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December 19, 1996

Mr. Dallas Safriet

Environmental Engineer

Emission Factor and Inventory Group
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Dear Mr. Safriet:

As per your request, the National Grain and Feed Association (NGEA) has reviewed the
study submitted by the National Cattleman’s Beef Association (NCBA) entitled, "Emission
Factors for Grain Receiving & Feed Loading Operations at Feed Mills."  Although NGFA is
encouraged that the data on emissions from hopper truck unloading confirm findings similar to
those in the recently completed National Grain and Feed Foundation (NGFF) research project,
we have some concerns with some aspects of the NCBA report which are discussed below.

The NGFA 15 the national nonprofit trade association of more than 1,000 grain, feed and
processing firms comprising 5,000 facilities that store, handle, merchandise, mill, process and

exporl more than two-thirds of all U.S. grains and oilseeds utilized in domestic and export
markets.

The NCBA report presents data on both TSP and PM-10 emission when unloading grain
from hopper trucks at feed mills associated with cattle feed yards. Much like the NGFF

research, these data also confirm that emissions from grain unloading and handling are much
lower than the data relied on in the past to establish emission factors.

However, as we will discuss below, the NCBA report contains several problems which
severely diminish its usefulness and accuracy beyond cattle feed yards.

1. General Comments

A. Facility Equipment and Operating Characteristics

The NCBA repont states that the typical grain handling capacity at a country
elevator is 10,000 bu/hr, whereas the typical grain handling capacity of the
facilities tested by Texas A&M ranged from 3,000 to 6,000 bu/hr. We do not
believe that this broad characterization of the handling capacity found at the
typical country grain clevator is correct. In reality, our members report that the

range of leg sizes found at country elevators can and often do include the sizes
found at the facilitics discussed in the NCBA report,

The NCBA report also states that, because country grin elevators are "seasonal”
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operations, the average particulate cimission rate per unit time will be significantly
higher at grain elevators than feed mills. There are two problems with NCBA’s
comparison between country grain elevators and feed mills.  First, this
characterization assumes that domestic feed mills do not increase truck receipts
during harvest to take advantage of attractive raw material pricing and storage
presmums assoclated with storage. In fact, increasing receipts during harvest
scason is a common business practice at feed mills as it is at country grain
clevators. Second, it projects the image that feed mills only operate as feed mills
and never as country grain elevators. In reality, many feed mills have an elevator
associated with them which is used not only to receive raw material but also to

function as a grain elevator to receive, condition and ship grain during harvest
and non-harvest periods.

It is also important to recognize that grain receipts at country elevators during the
non-harvest periods do not arrive in a relatively steady daily stream as implied
in the casc with the facilities in the NCBA report. Rather, grain receipts at
country grain elevators on a per unit time basis during non-harvest periods tend
to be sporadic and very low. As a result, the emission rate on a per unit time
basis at grain elevators during the non-harvest periods can be either lower than
or similar to those at feed mills depending on relative size and market conditions.
Thus, the annual average emission rate on a per unit time basis at country
clevators is not necessarily different from feed mills.

Choke Unloading

We believe the NCBA report makes two mistakes when it states that "it is likely

that the unloading operation at country elevators do not encounter choke flow™
when unloading hopper bottom trucks.

First, the Texas A&M researchers are mistaken when they improperly
characterize receiving pits at feed mills as "typically" smaller than those at

country elevators. In fact, country elevators can and often do have receiving pits
similar in size to those mentioned in the NCBA report.

Furthermore, we think the NCBA report leaves the misconception that country
elevators only receive grain in hopper bottom trucks. In reality, country elevators

typically receive grain directly from producers in the same size and type of trucks
unloaded at feed facilities.

Second, we believe the NCBA report is in error when it states that choke flow
conditions are not encountered when unloading hopper bottom trucks at country
grain elevators. In addition to the fact that the pit sizes and leg capacity at
country elevators can be comparable to those discussed in the NCBA report, the
recently completed NGFF research project found that unloading hopper trucks at






