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DRAFT: FEB. 23, 1993

EXECUTIVE SUMMARY

During the 1989 NAPA Convention, the NAPA Environmental,
Safety, and Plant Operations Committee (ESPOC) determined that a
real threat to the Hot Mix Asphalt (HMA) Industry exists in terms of
stack emission limits that could be established by the 50 individual
states of the U.S.that might be based on limited or no actual emission
information. Concerned about the limited stack emission data available
in the public domain for five of the six USEPA criteria pollutants in
addition to the toxic air pollutants emitted from the HMA
manufacturing process, the ESPOC established a course of action that it
felt would alleviate the threat it envisioned. This course of action
involved establishing a stack emission sampling protocol that was
reviewed and approved by the USEPA Office of Air Quality Programs
and Standards (OAQPS); identifying HMA producers that would be
willing to have their HMA facilities stack tested; establishing an
"Equipment Profile" form that would provide pertinent information
about the fadlity being considered for sampling; and, determining the
costs and funding of the project.

After several years of work, NAPA has collected emission data
from seven HMA facilities of various process configurations. The data
have been combined and averaged for all the facilities sampled, and the
results are provided in the following table in units of tons of pollutant
per year for two different average annual production levels and as
pounds of pollutant measured per ton of HMA produced. Two annual
production levels were chosen for comparisons of annual tons of
pollutant emissions. One production level was 125,000 tons which
represents the national average annual production for a HMA fadility.
The other production level of 250,000 tons is a common annual
production level for a HMA fadility operating in the U.S. today.
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. EXECUTIVE SUMMARY TABLE

l Overall @ 125,000 @ 250,000

l Average tons HMA/yr tons HMA/yr

l Ib/ton HMA tons/yr tons/yr
TTL PAH 0.000172 0.010779 0.021559

I FORMALDEHYDE 0.001985 0.124056 0.248112

I BENZENE 0.000293 0.018343 0.036686
TOLUENE 0.000252 0.015744 0.031488

l ETHYL BENZENE 0.000148 0.009279 0.018558
XYLENE 0.000282 0.017608 0.035215

I TOTAL HAPs|  0.003133 0.195809 0.391619

l Criteria Air Pollutants
CARBON MONOXIDE 0.2149 13.4339 26.8677

'I SULFUR DIOXIDE 0.0385 2.4086 4.8172
NITROGEN OXIDES 0.0528 3.3022 6.6043

I Other

fl THC 0.0388 2.4234 4.8468 ~
METHANE 0.0134 0.8374 1.6748

l NON-MEHTANE THC 0.0254 1.5860 3.1720

'I CONDENSIBLES 0.0124 0.7719 1.5438

{

i
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INTRODUCTION

Over the last 20 years, the USEPA has established annual
emission limits for six pollutants which they have designated as criteria
pollutants: Particulate Matter (PM), Volatile Organic Compounds
(VOC), Oxides of Nitrogen (NO,), Oxides of Sulfur (SO,), Carbon
Monoxide (CO), and Lead (Pb). HMA facilities have been targeted as a
major source of PM emissions and a stack emission concentration exists
for PM emissions under the New Source Performance Standards: 0.04
grains per dry, standard cubic foot of exhaust gas. However, similar
national emission standards for HMA facilities for the other five criteria
pollutants have not been established by the USEPA, and are not likely
to be established by them. Hence, it will be up to the states to establish
emission limits, if deemed necessary, depending on their compliance
status with the National Ambient Air Quality Standards (NAAQS) for
each of the criteria pollutants.

State air quality agencies are required to establish and maintain
inventories of annual emissions of the criteria pollutants from all
sources. This is typically accomplished within permitting and
equipment registration programs, whereby applications for equipment
registration, Permits to Construct/Install, and/or Permits to Operate
require that the owner/operator report annual emission rates for the six
criteria pollutants. These emission rates are generally derived by using
emission factors established by the USEPA and published in USEPA's
document titled: Commpilation of Air Pollutant Emission Factors, designated
as AP-42. Emission factors for HMA facilities are found in AP-42's
Section 8.1, Table 8.1-5 (provided in Table 1). Unfortunately, while the
particulate emission factor has a high quality rating, the emission
factors for the other five criteria pollutants have very low quality ratings
because they are derived from the stack test results of one stack test on

1
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one HMA facility which was conducted in 1975. This was a batch mix
facility fired on fuel oil with the particulate emissions being controlled
by a wet scrubber.

With such a low quality rating, it is not unusual for regulators to
turn to the emission factors for fuel combustion in industrial boilers to
estimate annual emissions from combustion in HMA fadilities because
they have higher quality ratings as provided in Table 1. However,
many people fail to recognize that this is not an appropriate
comparison. Fuel combustion in industrial furnaces is a very controlled
process and does not reflect the impact the aggregate drying process
has on the combustion process in a HMA fadility since aggregale is
present in the combustion zone.

As states are faced with USEPA requirements to reduce emissions
of criteria pollutants and establish standards for industry groups
currently unregulated for any specified criteria or non-criteria pollutant,
the first step where HMA facilities have been concerned, has been to
use the AP-42 emission factors as a starting point for emission
standards development. If emission limits are based on the current
AP-42 emission factors, the NAPA stack test results indicate that typical
HMA facilities would have compliance problems with most pollutant
emission limits.
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THE NAPA STACK TESTING PROTOCOL.

The NAPA protocol included stack sampling for the following
pollutants:

Criteria Pollutants

Volatile Organic Compounds . . . ................. vOGC;
Oxides of Nitrogen . .. .. ... ... ... NO,;
Oxidesof Sulfur . .. ... ... .. . ... SO,
Carbon Monoxide . . . . .. .. .. .. it CO.

Non-Criteria Pollutants (CAAA HAPs)

Formaldehyde;
Polynuclear Aromatic Hydrocatbons . . . . ............ PAHs
(synonyms: Polynuclear Organic Matter (POM), PNAs);

Acenaphthene Chrysene
Acenaphthylene Dibenzo(a,b)anthracene
Anthracerie Fluoranthane
Benz(a)anthracene Fluorene
Benzo(a)pyrene Indeno(1,2,3-cd)pyrene
Benzo(b)fluoranthene Methyl-naphthalene
Benzo(e)pyrene Naphthalene
Benzo(g, h,i)perylene Phenanthrene
Benzo(k)fluoranthene Pyrene

Benzene;

Toluene;

Ethyl-benzene;

Xylene;

Methane.
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The following stack sampling and analytical methods were used
to determine the exhaust gas conditions and the emission rates and
concentrations of the above listed pollutants.

" Stack gas velocity, stack gas volumetric flow rate, stack gas

moisturecontent . . .. ... ........... USEPA RMs 1 thru 4;
® Carbon dioxide and oxygen (continuous) ... USEPA RM 3A;
® Oxides of Nitrogen as NO, (continuous) . ... USEPA RM 7E;
® Oxides of Sulfur as SO, (continuous) . ... .. USEPA RM 6C;
8 Carbon Monoxide (continuous) . .......... USEPA RM 10;

® Total Organic Hydrocarbons (continuous) .. USEPA RM 25A;

® PAHs . ... ... ... USEPA MM5'
(Analyzed by mass spectrometry/gas chromatography);

" Benzene, Toluene, Ethyl-benzene, Xylene . ... USEPA RM 18
(Analyzed by gas chromatography);

® Methane (semi-continuous) . . . . .......... USEPA RM 18;

® Formaldehyde ............. USEPA Proposed RM 0011.

The complete protocol is provided in Appendix A.

1" A modification of USEPA RM 5 is used to collect PAH samples from the stack.

-5
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STACK SAMPLING RESULTS.

Following are tables that provide the results of the stack testing
program for the HMA facilities tested to date. The first three tables
provide the average emission rate, in various units, of the three runs
collected for each of the HMA fadlities stack tested, as noted in the
tables. Tables that provide the stack sampling results for each run for
each HMA fadility included in the testing program are provided in
Appendix B. The fourth table provides the data as gaseous emission in
units of PPM,, corrected to 100% excess air.

The last three tables provide a comparison of the annual
emissions that would be estimated using NAPA's overall average stack
test results, AP-42 Section 8.1 emission factors, and fuel burning
emission factors. As can be seen in virtually all cases, the emission
rates estimated using the various AP-42 emission factors are smaller
than those obtained from the NAPA stack testing program. The results |
from the five HMA facilities burning natural gas during stack testing
have been averaged together for comparison to the AP-42 natural gas
emission factor, the results from the HMA facility burning No. 2 fuel oil
are compared to the distillate oil AP-42 emission factors, and likewise
for the residual fuel emission factors.
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DISCUSSION OF RESULTS. ‘

The HMA fadilities that were stack tested were basically chosen at
random, primarily because the owner/operators were willing to include
the stack test results in the NAPA stack emissions program. Based on
discussions between NAPA staff and the owner/operators, they
appeared to be typical HMA fadilities. No effort was made to adjust the
HMA fadlities that were tested in such a manner as to influence the
results one way or the other. In addition, no effort was made to select
only the best or worst HMA facilities to test. Therefore, we feel the
results collected to date reflect the emissions for typical HMA facility

operations.

PAH Sampling and Analysis Results.

The sample collection and analytical methods for the PAH
samples were not uniform for all the stack sampling included in this
report. In the case of the sample identified as NAPA 0592, each MM5
sample collected was done so for a duration of four hours for each run.
This was done in accordance with California's requirements for stack

“testing of hazardous waste incinerators where the four hours of

sampling time per run has been established to collect a sample of
sufficient size to ensure detection of the compounds if they are present.
In the case of the sample identified as NAPA0692, each MM5 sample
collected was analyzed with high resolution MS/GC to ensure detection
of all compounds if present. The sampling time exceeded the normal
60 minutes because of the number of ports present in the stack.
Typically, for the other samples, all were collected over a 60 to 90
minute sampling period, actual time depended on the number of ports
sampied, the number of points sampled in each port, and the sampling
time required for each point. They were analyzed using low-resolution
MS/GC.
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Conclusions cannot be drawn immediately as to whether or not
the compounds reported with the longer sampling time or the hi-res
MS/GC analytical procedure would have been identified for the other
facilities, because the source and chemical complexity of the asphalt
cement and the role the process plays in releasing PAHs from the
asphalt cement are not known. In addition, PAHs are generated as a
result of incomplete combustion.

The annual average PAH emissions for 250,000 tons HMA
produced per year, according to the NAPA results, would be 38.6
pounds. Using the highest PAH result reported in the NAPA results,
the annual PAH emissions would be 106 pounds. It should be noted
that 80% of the overall average PAHs reported consisted of the three
naphthalene compounds: naphthalene, 2-methylnaphthalene, and
2-chloronaphthalene.

In terms of the Clean Air Act Amendments of 1990, Title III, the
total annual HAPs would be 839.2 pounds per year. Of the HAPs
reported, formaldehyde accounted for over 50% of the total HAPs.

Oxides of Sulfur Results.

The SO, results in the NAPA testing program are lower than the
AP-42 fuel burning emission factors. The most likely explanation for
this maybe the presence of the aggregate in the exhaust gas stream and
its adsorptive capabilities with respect to SO,, as has been reported in
the literature.

Combustion Products Emissions Results.

There is not suffident data collected for HMA fadilities burning
fuels other than natural gas to make any conclusions as to how those
emissions compare to natural gas emissions.

15
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SAMPLE OF PREFERRED TITLE PAGE:;:

Draft date: Wednesday, February 6, 1991, 12:19 pm

PROTOCOL FOR AIR POLLUTION SOURCE TESTING AT

*Company Name*
*City in which Company is located®

Submitted to:
*Company Name®*
*Company Street Address*
*City in which Company is located*
and
NATIONAL ASPHALT PAVEMENT ASSOCIATION
5100 Forbes Boulevard

NAPA Building
Lanham, Maryland 20706-4413

Submitted on:

*Date on which report is submitted*

Submitted by:

*Testing Firm Name*
*Company Street Address®
*City in which Company is located*

*telephone number of Company*

-®—
A A
NATIONAL ASPHALT PAVEMENT ASSOCIATION
NAPA Buiiding ® 5100 Foroes Boulevard 8 Lanham, Marviand 207084413 & Tei: (301)731-4748 @ Fax: (301) 7314821




GENERAL INFORMATION
Source Owner:
Address:
Contact: .
Telephone:
Fax:
Association: National Aaphalt Pavement Association
5100 Forbes Boulevard
NAPA Building
Lanham, Maryland 20706-4413
Contact: Thomas E. Brumagin or John Rugg
Telephone: 301-731-4748
Fax: 301-731-4621
Source Location:

Source Description:

Control Equip.:

Cognizant Agency: USEPA

Telephone: 919-541-5232
Fax: 919-541-5663

Office of Air Quality Planning and Standards
Research Triangle Park, North Carolina 27711

Contact: Michaet Hamlin MD-14

Testing Firm:

Contact:

Telephone:

Fax:

Scheduled Test Date:

NAPA STACK TESTING PROGRAM:

PROTOCOL REQUIREMENTS FOR FRICING PURPOSES
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FORM FOR FILLING IN GENERAL INFORMATION ON PREVIOUS SHEET

Source Owner: *Name of Source Owner*
Address: *Street Address of Source Owner*
*City, State, Zip*
Contact: *Name of person to eofltact‘
Telephone: *Phone number of contact®
Fax: *Fax number of contact®
Association: National Asphalt Pavement Asasociation
5100 Forbes Boulevard
NAPA Building
Lanham, Maryland 20706-4413
Contact: Thomas E. Brumagin or John Rugg
Telephone: 301-731-4748
Fax: 301.731-4621
Source Location: *Street address of source location*
*City, State, Zip*
Source Description: *Type of HMA facility to be tested®
Type of Control Equip.: *Air Poll'n Control Equip.*
Cognizant Agency: USEPA
Office of Air Quality Planning and Standards
Research Triangle Park, North Carolina 27711
Contact: Michael Hamlin MD-14
Telephone: 919-541-5232 '
Fax: 919-541-5663
Testing Firm: *Name of Testing Firm*
*Company Address®
*City, Stats, Zip*
Contact: *Name of Contact*®
Telephone: *contact phone no.*
Fax: *contact fax no.*
Scheduled Test Date: *date of test*
NAPA STACK TESTING PROGRAM: PROTOCOL REQUIREMENTS FOR PRICING PURPOSES
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. PLEASE NOTE THE FOLLOWING:
The results of the Stack Sampling are to be submitted in report form (as described at
the end of this document) within six (6) to eight (8) weeks from the day the sampling
is completed.

Copies of the report are to be submitted according to the box(es) checked below:

Submit copy(s) to the Source Owner in care of the Contact Person
listed in the General Information section, and copy(s) to the NAPA
office in care of the Contact Person listed for NAPA in the General
Information Section. NO COPIES are to be sent to the EPA office by the
Testing firm, to be handled by the NAPA staff.

Submit copy(s) to the Source Owner in care of the Contact Person
listed in the General Information section. NO COPIES are to be sent to
the NAPA or EPA offices by the Testing firm, to be handled by the
Source Owner’s Contact person. HOWEVER, Testing firm should send
letter to NAPA Contact Person advising that the report has been
submitted to the Source Owner.

Submit copy(s) to the Source Owner in care of the Contact Person
listed in the General Information section. NO COPIES are to be sent to
the NAPA or EPA offices by the Testing firm, to be handled by the
Source Owner's Contact person.

USEPA is funding stack sampling for Formaldehyde collection and
analysis, therefore, a separate report for the Formaldehyde results
should be sent to the USEPA Contact Person, along with the data
collected by Methods 1 through 4 that would normnlly be included with

Formaldehyde "ONLY" sampling.

NAPA STACK TESTING PROGRAM: PROTOCOL REQUIREMENTS FOR PRICING PURPOSES
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FOLLOWING ARE S8ECTIONS OF TEXT THAT SHOULD BE INCLUDED IN THE PROPOSAL
AND PROTOCOL AS THEY APPEAR:

Air pollution source testing will be conducted to determine the emission concentration and rates
of nitrogen oxides (NO,), sulfur dioxide (SO,), carbon menoxide (CO), total hydrocarbons--which will
be referred to as ‘volatile organic compounds’ throughout this protocol--(VOC), condensible particulate
matter, lead (Ph), polynuclear-aromatic hydrocarbons (PAHs), benzene, toluene, xylenes (BTX), and
methane. Additicnally, the stack gas volumetric flow and stack gas temperature, and the
fioncentraet‘iions of moisture (Hy0), oxygen (O,), and carbon dioxide (CO,) in the stack gas will also be

etermined.

PROCESS DESCRIPTION:
Choose one of the following paragraphs or follow the appropriate instructions:
BATCH HMA FACILITY DESCRIPTION:

The air pollution source is what is commonly called a Batch Mix Facility by the Hot Mix Asphalt
Industry. The aggregate is dried continuously in a direct-fired, rotary drum, with counter-flow heat
exchange being employed. The aggregate is transferred to a piece of equipment called a mixing tower.
In the mixing tower, the hot aggregate is separated according to diameter and stored in bins. It is
metered out according to specifications and mixed with asphalt cement in batches.

DRUM MIX HMA FACILITY DESCRIPTION:

The air pollution source being tested is commonly called a Drum Mixer by the Hot Mix Asphalt
Industry. The aggregate is dried continuously in a direct-fired, rotary dryer with parallel-flow heat
exchange being employed. The asphalt cement is injected into the drum, about one third of the drum
length from the aggregate discharge point.

OTHER TYPE OF HMA FACILITY CONFIGURATION:

The air pollution source being tested is commonly called a Drum Mixer by the Hot Mix Asphait
Industry. However, it is a modification of the original drum mixer equipment as the mixing of the
aggregate with the asphalt cement ia performed outside of the exhaust gases. The *Enter whether
heat exchange is parailel or counter -flow*-flow heat exchange process is used in this equipment.
The aggregate and asphalt cement are mixed together in another section of the drum. *Describe this

nixing section here*
ADDITIONAL FOR SOURCE DESCRIPTION:

The HMA facility being tested was originally manufactured by *Enter manufacturer’s name?,
and installed *Enter year (as "in 19XX" of installation or number of years ago (as "XX years
ago)*. Modificationg have *if no modifications have boen made to equipment enter "not",
otherwise leave blank® been made to the equipment since it was instailed. Its marximum rated
capacity is *Enter production capacity as tons per hour” TPH at *Enter aggregate moisture
% for rating®% moisture removal.

This HMA facility is equipped with a *Enter type of particulate control equip., include
primary collector description, if it exists® for particulate emissiona control. Emissions controls
for other poilutants does *Enter "not” if there are no other controls® exist at this HMA facility.

NAPA STACK TESTING PROGRAM: PROTOCOL REQUIREMENTS FOR PRICING PURPOSES
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*Describe this additional control equipment here*

This HMA facility has *Enter "not" if it has never been stack tested® been previously stack
tested for *Enter the pollutants for which it has been tested, if no testing has been done
enter "any pollutant emissions™. These tests were conducted in *Enter month and year of
previous tests®.

INCLUDE THIS TEXT WITH THE APPROPRIATE INFORMATION REQUESTED BETWEEN
THE ASTERISKS IN YOUR DESCRIPTION OF THE SOURCE TESTING:

Three test runs per pollutant will be performed while the HMA facility is operating at its
maximum capacity of *Enter Production Rating (TPH) of facility®* TPH, or no lower than
*percentage amount®*%® of its maximum capacity, as determined hy customer demand. Each day’s
run will be at least *Enter minimum no. of hours® hours, up to *Enter maximum no. of hours*
hours,

The relative humidity will be determined with a wet bulb thermometer and recorded with the
ambient temperature every two hours while the testing is in progress.

Responsibilities of NAPA Representative, or other designated individual:

One sample of aggregate will be collected during the middle of each test run of the testing
program and will be analyzed for moisture content.! If only continuous sampling is being conducted
on any particular day of the testing program, then a sample of aggregate is to be collected three times
during the sampling, at the beginnning, at the estimated halfway-point, and just before sampling is
going to be terminated. There should be three aggregate samples for each day of stack stampling.
If the moisture content is determined by the Quality Control laboratory at the HMA facility, the
remaining sample should saved and sent to the NAPA office with the other samples collected. The
aggregate sample will be collected on the conveyor belt between the scalper screen and the drum.

One *Enter fuel type® fuel sample will be collected by *Testing Firm name® and will be
analyzed for carbon, hydrogen, oxygen, nitrogen, sulfur (C, H, O, N, S) and heating value (in
BTUs/unit of fuel). If fuel is a reclaimed oil, it will be analyzed to determine the concentrations of
contaminants specified by USEPA's Used Oil rules.

One gallon samples of asphailt cement will be collected at the beginning of the first day and with
each new delivery during testing.

One sample of baghouse fines will be collected during the testing program, when the opportunity
arises (not to be collect before commencing operations for the testing program), e.g., before production
is started on the second or third day, approximately one quart in size. This sample will be analyzed
by USEPA’s TCLP requirements to determine if it is a hazardous waste.

If Reclaimed Asphalt Pavement {(RAP) is part of the mix being produced during the stack testing,
collect a one gallon sample of the RAP from the pile being used for the mix, material should be
crushed or milled (no large chunks).

Provide the superintendent and/or operator several copies of the Facility Operations form for

' 1f the HMA facility has s Quality Control Laborstory on the premises they will be asked w0 perform the maisture checks.

NAPA STACK TESTING PROGRAM: PROTOCOL REQUIREMENTS FOR PRICING PURPGSES
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recording the requested operating parameters, and review the form with them. Request HMA facility ‘

superintendent or operator, if available, to run a print-out of operational data after each entry to the |

HMA Facility Operating Data form. If the print-out machine is programmable through the equipment

computer system, ask the superintendent or operator to program the print-out machine to print

operating information every 15 minutes. (Please note, this should take the place of recording on the

Operating Data form.)
|
|
\
\

Request the HMA facility superintendent or operator to insert an unused temperature chart,
corresponding to the correct time of day, at the beginning of each operating day when stack sampling
is conducted. Collect the temperature chart at the end of each day. If the company keeps this chart
for its records, ask for five (5) copies (sometimes a copy of a copy loses clarity with these types of
charts).

(end of NAPA rep. or designated ind’l. responsibilities)

NAPA STACK TESTING PROGRAM: PROTOCOL REQUIREMENTS FOR PRICING PURPOSES
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. The testing procedures proposed herein are based on USEPA’s and

ample collection and analytical procedures) to be used.

. SAMPLE TO BE COLLECTED EPA REF. NO. STATE REF. NO. m

Gus Velocity/Volume/Stack Gas Moisture Methods 14
Carbon Dioxide and Oxygen (continuous) Method 3A
Particulate Matter Method §
Oxides of Nitrogen (continucus) Method 7E
Sulfur Dioxide {continuous) Method 6C
Carbon Monoxide (continuous) Method 10
Volatile Organic Hydrocarbons (continuous) | Method 25A

Toxic Compounds (PAHSs)

Modified Meth. 5/SW-846 Method 8270:
with Hi-resolution GC/MS aalysis, DMSO
exwacton end 3-7 ring PAH wt.
concentration determination (% wt. of total

sample}

Benzene & Ethyl- Toluene Xylene Methune

Method 18 (semi-continuous)

Lead and other Heavy Metals (when used
oil or RAP are used, ONLY, using RMS
filter, after particulate weight determination}

Method 12

Condensible Particulate

Proposed Method 202

Bumner Fuel snalyzed for:
Higher Heating Value: _______ °*
Specific Gravity
S$SU Number
Carbon
Hydrogen
Oxygen

ASTM D 1298

1 .
. , X published
ethods and are listed immediately below. Following this is a brief overview of each of the test methods (including

ASTM D 1352

Wastz Fuel analyzed for:
Lead
PCBs
Total halides
Chloride

EPA 600/4-81-045

ASTM D 2783
ASTM D 1317

ASTM D 1093
ASTM D93

ASTM C 566

ASTM D 4230 or

| ASTM E 337

Toxicity Characteristic Lesching Procedurs
(TCLP) on Baghouse fines, Used Oil, RAP

EPA FR, Vol. 51, No.

216, Appendix I o Part 268

Formaldehyde (optional)

DRAFTEPA ______

3 Enter name of the state for which comphiance samgpling is being performed.

' Enmwdwmmmmmmtxmﬂrwﬂum D 240.

NAPA STACK TESTING PROGRAM:

PROTOCOL REQUIREMENTS FOR PRICING PURPOSES



SUBSTANCE DETECTION LEVEL SUBSTANCE DETECTION LEVEL
{incinde uaity) (include units)

Continnons, Semi-Continuous, and PM/Condensidies Resuiss
NQO, BENZENE
50, TOLUENE
co XYLENE
o, METHANE
o, THC
Particulate matter Condensible maner

Polynuciear Aromatics (PAHs):
Acenxphthens Chrysens
Aceraphthylens Dibenzo(a.b)anthracene
Anthracens Fluorsnthane
Benz(s)anthracene Fluorene
Benzo(s)pyrene Indeno(1,2,3-cd)pyrene
Benzo(b)luoranthene Naphthlalene
Benzo{e)pyrene Phenanthrene
Bezno(g.h.i)perylene Pyrene
Benzo(k)fluormnthene Cumene
"0-Cresol p-Crescl
m-Cresol

Heavy Mesals (required only with used oil or RAP in process)

Arsenic Lead
Barium Mercury
Cadmium Selenium
Chromium Silver
Waste Fusl and/or RAP Analysis (when used)
Lead pH
PCBs Flash point
Total Halides Chloride
NAPA STACK TESTING PROGRAM: PROTOCOL REQUIREMENTS FOR PRICING PURPOSES
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SUBSTANCE

SUBSTANCE DETECTION LEVEL
(include units)

Burner Fusl Analysis

TCLP-Subssances for Analysis

Hexachloroethans

Methyl ethyl kswone |

Endrin

Lindane
Methoxychior

Toxaphene
24D

24,5-TP (silvex)

NAPA STACK TESTING PROGRAM:

PROTOCOL REQUIREMENTS FOR PRICING PURPOSES
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- QUALITY ASSURANCE PROGRAM

Provide a deseription and brief detail about the organization of your firm’s quality assurance
program and how responsibilities are handled. Include the names, resumes, and responsibilities of
the Project Manager(s), Quality Assurance Manager(s), Field Operations Manager(s) and other
technical people that will be involved in the testing program for this particular HMA facility.

For any work that is to be performed with a contract firm, provide a description and brief
detail about how your firm will interface with the contract firm with respect to the samples collected.
Include information about what the contract firm will be doing on the project, along with the names,
resumes, and responsibilities of the individuals at the contract firm who will be handling samples
collected for this project. Also, please provide information regarding the equipment that will be used
to analyze these samples. List the name of the individuals from your firm that will be the key contact
with the contract firms.

SAMPLE CUSTODY PROCEDURES

The sample custody procedures used for thia program should be based on EPA's recommended
procedures as found in their publication "Quality Assurance Handbook for Air Pollution Measurement
Systems: Volume 3, Stationary Source-Specific Methods (1977)." Since it is likely that the samples
will be analyzed by one or more laboratories as well as in the field, there should be an emphasis on
documenting the samples collected and the field analytical data, as well as on the chain of custody
records for the sampies that are transported. Please provide a description and brief detail on the
Sample Custody Procedures that your firm will utilize. If samples of the forms that will be used are
available, please include them with the protocol.

- INTERNAL QUALITY CONTROL

Describe the following:

Equipment inspection and maintenance
Equipment calibration and list of equipment requiring calibration with brief detail about the
calibration procedure for each, including:
Pitot Tubes
Differential Pressure Gauges
Impinger Thermometer
Dry Gas Meter Thermometer
Flue Gas Temperature Sensor
Dry Gas Meter and Orifice
Dry Gas Meter
Orifice :
Barometer

- Quality Control Procedures for SAMPLING, including descriptions:
Pretest QC checks

QC checks made DURING testing on each day of testing
QC checks made AFTER testing cach day

NAPA STACK TESTING PROGRAM: PROTQCOL REQUIREMENTS FOR PRICING PURPOSES
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- Quatity Control Procedures for Determination of the Volumetric air flow rate, including:

Flue Gas Velocity
Flue Gas Molecular Weight
Moisture Content

- Quality Control Procedures for ANALYTICAL work, including:

Procedures for the Orsat analyzer
Procedures for the GC analysis used in Method 18
Procedures for the GC/MS analysis used in SW-846

REQUIREMENTS FOR THE REPORT

At a minimum, three copies of the final report will be made. One copy is to go to the HMA
company whose facility was stack tested, and two copies will be sent to the NAPA office.

The individual in your firm who is responaible for putting the report together will also have
the responsibility of coordinating with NAPA to obtain copies of operational data and
equipment information that was collected by other individuals other than your firm’'s
employees. These copies are to be included as an appendix in the report.

Following is a basic outline of what is expected in the final report:

Title Page: which should include the name of the company where the testing was
performed, the company’s location and location of the equipment tested, additional
parties for whom the testing was performed, and the date(s) on which the testing was
conducted.

Report Certification: Thia should serve as verification that the report was reviewed
and certified by the firm's individual who was present during the testing and a
Professional Engineer.

Table of Contents; The TOC should be an outline of the test report sections, including
appendices, with the starting page number for each section.

Introduction; The introduction should include a background statement that addresses
the purpose of the sampling (which should be coordinated with NAPA), the location,
and the dates of the testing. It should also include a table that outlines the program
and indicates the dates of testing for each test method, the appropriate run numbers
for each test, ete. It should also include a list of the participants that were present
during the testing-from your firm, contract firm (if any), the host company, state
agency, NAPA, ete.

; This summary should present a summary of the emission rates
and concentrations of the pollutants for which analysis was performed and of the
constituents of the flue gas. Please provide concentrations as parts per million or
percent by volume on a dry basis (ppmdv) for gaseous substances. Report
concentrations for particulate substances in both "English" units (grains per dry

NAPA STACK TESTING PROGRAM: PROTOCOL REQUIREMENTS FOR PRICING PURPOSES
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standard cubic foot) and in metric units (grams per dry standard cubic meter)’. Also,
please report the emission rates of both gaseous and particulate substances in both
"English" units (Ibs per hour) and metric units (grams per hour). The summary should
list what values were used for Standard Temperature and Pressure. Additionally, it
should contain a discussion of any sampling or analytical problems that were
encountered during the test program.,

Process Description and Operation: This section should be coordinated with NAPA.
A final version should be signed off by NAPA before inclusion in the final report. It

should include a description of the process that was tested and a summary of its
operation during the testing. If necessary, use a table format for quick and easy
reference. Also to be included is a schematic drawing of the process and the stack.
Include the sampling locations on this drawing.

Sampling and Analvtical Procedures: The sampling and analytical procedures for each
method conducted should be discussed in separate sections wherever possible. The
results for each run and the average of the runs should be placed at the beginning of
each section discussion for quick reference.

Quality Assurance; Discuss the parameters that were established for quality
assurance and show those parameters were met during the course of the sample
collection and analyses.

Appendices; The appendices should include, but not be limited to, the following:

- test results and example calculations--test and analytical results & sample
cales

- field and analytical data--raw field and analytical data

- process data--burner and production process data

- sampling and analytical procedures copied from the regulations, primarily
40 CFR 60

- calibration data--including on-gite calibrations of equipment

- temperature charts obtained from the HMA facility control room or copies

I El N T N E I BN B T S DR R I B AR M ae

! Merric units should {ollow English units snd be enclosed in parentheses.
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- Upon submitting your cost proposal to the HMA company, please include three references for
each method you propose to perform. By references, we are referring to the names of companies who
have hired you to perform a specific test method and the individual contact with whom you worked.
Please use the following form. On the following page is another form that can be copied for additional
lists. PLEASE NOTE: If you are using any contract firms also submit a list of References for them.

W, Al

REFERENCES

. i
REFERENCES FOR TEST METHOD ’
DATES COMPANY NAME, CONTACT PERSON, ADDRESS & PHONE |

_
i
|
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