Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary
Point and Area Sources. APA42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name
"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.

AP42 Section: 11.1
Reference Number: '321

Title: Source Sampling For Particulate Emissions, Walls
Bros. Asphalt Corp., Ansonia, OH,

Ramcon Environmental Corp., Memphis, TN,

October 29, 1992.



EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



| AP-42 Section _\ ;\

Reference

1

‘ R Sect, g
APPENDIX K | R e ﬁg_,!_
3ef |

OEPA STACK TEST REVIEW SUMMARY FORM

APPLICATION NUMBER 2819010076 Poo |

PACILITY NAME
SQURCE DESCRIPTION (OR SCC CODE)

_&_ﬂ:.‘&.k\_’}.__ﬂ&wt

CONTROL EQUIPMENT ]34 ? Sa Al 3C

DATE(S) OF TEST 20 ~29 -9

FINAL TEST REPORT RECEIVED O /-~ | -9
POLLUTANT(S) TESTED P

TEST METHOD WAk g

TEST FIRM RHWM con

EMISSION RATES*:

ACTUAL (lb{s)/hr).0lo8& ¢-/DFe = ALLOWABLE** .g4 g:(iZSCE
U1 ;

OPERATING RATES™:

DURING TEST** 2 Ig_ Tr;}/l-\ v MAXIMOM** 2 Z.o 'ﬁ:‘f\'\r
EMISSION FACTOR**¥
COMMENTS:

I EERESY VERIFY THAT THE INFORMATION CONTAINED WITHIN THE STACK

TEST REPORT EAS BEEN REVIEWED AND IT HAS BEEN DETERMINED THAT

THE TEST PROCEDURES, ANALYSES AND CALCULATIONS ARE:

(%1 AN ACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH TEE APPROVED
TESTING METEODOLOGY. .

{ ] AN UNACCEPTABLE DEMONSTRATION OF CONFORMANCE WITHE THE
APPROVED TESTING METHODOLOGY. :

[2. = Z = Fr_ o2 2 J:lu:g-—

DATE OF REVIEW ' EYIEWED BY
- BASED ON 3 RUN AVERAGE

** SPECIFY APPLICABLE UNITS

***SPECIFY IN UNITS OP MASS/INPUT
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PARTICULATE EMISSION TEST DATA

FACILITY :walls bros asphalt
PROCESS/RUN NUMBER :
SOURCE/RUN :1

TEST DATE :10-29-92

dekdekde e e dedede kb kdhkk kb ko kA khkkAdk kkhkhkhkhkk

VOLUME METERED AT STD. CONDITIONS

VOLUME WATER COLLECTED AT STP.
PERCENT MOISTURE BY VOLUME

MOLECULAR WEIGHT OF STACK GAS
PERCENT EXCESS AIR

AVERAGE STACK GAS VELOCITY
ABSOLUTE STACK PRESSURE

STACK FLOW RATE AT ACTUAL COND.
STACK FLOW RATE AT STD. COND.

nn

STACK EMISSIONS

STACK EMISSION RATE

|1

ISOKINETIC VARIATION

41.45567745431394 DSCF

10.317744 SCF
19.92865008758329 %

27.05382767729678 LB/LB-MOL
121.6160338579038 %

34.30248721348716 FT/SEC
29.2 IN. HG

40405,.5857385108 ACFM
24047.32399675862 DSCFM

1.456205849404543E-002 GR/DSCF » |
2.080918158799092E-006 LB/DSCF

3.002430790522811 LB/HR

97.91682710849935 § »

khhkhhhkhkhhkAhkhhhhkhkh Ak r Akt thdkhddrthhrhkhhrhhhhhahhhhhhn

TIME COF TEST

VOLUME METERED

DRY GAS METER CALB. FACT.
TEST BAR. PRESSURE
AVERAGE DELTA H

AVG. METER TEMP.

VOL. H20 (IMPINGERS)
WEIGHT GAIN OF SILICA GEL
$CO2 -

Co

%02

N2

STATIC P OF STACK

STACK TEMP.

PITOT COEFFICIENT

AVG. ROOT DELTA P

STACK DIAMETER

MASS PARTICULATE

NOZZLE DIAMETER

1| V{2 O (O O YO O

60 MIN
44.474 CU.FT
.994

2%9.2 IN HG
1.97

92 DEG. F
212 ML

7.2 GM
5.17 %

0%

12 %

82.83 %

0 IN. H20
233 DEG. F
.84

.51

60 IN.
39.2 MG
.325 IN

ARk kkhkkkhbhdkhbhhhhhkbkdbhhhhhdbhkhhhhhhhhhdhhbdhhbdbdhhhhdkn




PARTICULATE EMISSION TEST DATA
FACILITY :walls bros asphalt
PROCESS/RUN NUMBER :

SOURCE/RUN :2
TEST DATE :10-29-92

hkhkhde kb hkhdwRhkhhhhhhkhhdhhhhdhdhhhhdhkhhkrhhihdhhkiksdkikiod

VOLUME METERED AT STD. CONDITIONS = 47.05668165348172 DSCF

VOLUME WATER COLLECTED AT STP.
PERCENT MOISTURE BY VOLUME

11.541564 SCF
19.69609136125091 %

il

26,98343765159958 LB/LB-MOL
111.5559328255483 %

MOLECULAR WEIGHT OF STACK GAS
PERCENT EXCESS AIR

AVERAGE STACK GAS VELOCITY
ABSOLUTE STACK PRESSURE

38.77866769908602 FT/SEC
29.2 IN. HG

W oH

STACK FLOW RATE AT ACTUAL COND.
STACK FLOW RATE AT STD. COND.

45678.1682561074 ACFM
27663.43415648498 DSCFM

8.312528343593011E-003 GR/DSCF ¥~
1.187860300299441E-006 LB/DSCF

STACK EMISSTIONS

. STACK EMISSION RATE = 1,971617712266164 1B/HR

ISOKINETIC VARIATION = 96.,61733107057513 %

***********************************************************

TIME OF TEST = 60 MIN
VOLUME METERED = 50.7 CU.FT
DRY GAS METER CALB. FACT. = .994

TEST BAR. PRESSURE = 29.2 IN HG
AVERAGE DELTA H = 2.42

AVG. METER TEMP. = 85 DEG. F
VOL. H20 (IMPINGERS) = 240 ML
WEIGHT GAIN OF SILICA GEL = 5.2 GM
$C02 = 4.5 %

%CO =0 %

302 = 11.67 %
N2 = 83.83 %
STATIC P OF STACK = ¢ IN. H20
STACK TEMP. = 223 DEG. F
PITOT COEFFICIENT = ,84

AVG. RQOT DELTA P = .58

STACK DIAMETER = 60 IN.
MASS PARTICULATE = 25.4 MG
NOZZLE DIAMETER = .325 IN

T nkkwkkkkkkkkhkdhdekdk kbbb kR kA ARk AR ARk hdh ek hhhkhhhkkhk
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PARTICULATE EMISSION TEST DATA

FACILITY :walls bros asphalt
PROCESS/RUN NUMBER :
SOURCE/RUN :3

TEST DATE :10-29-92

o o sk sk ok o o o o oir o s ok ok o ok e ok ok o o ol ok S o o o ok o e o o S o o o o ol e ok e o ol o ok e ok ek v e ke e ok ek e ok o

VOLUME METERED AT STD. CONDITIONS 48.53471680002135 DSCF

VOLUME WATER COLLECTED AT STP.
PERCENT MOISTURE BY VOLUME

12.148767 SCF
20.01985048624088 %

o

MOLECULAR WEIGHT OF STACK GAS
PERCENT EXCESS AIR

26.83940170346066 LB/LB-MOL
56.38280528232161 %

AVERAGE STACK GAS VELOCITY
ABSOLUTE STACK PRESSURE

39.61084066610239 FT/SEC
29.2 IN. HG

46658.40143741533 ACFM
28060.97200990099 DSCFM

STACK FLOW RATE AT ACTUAL COND.
STACK FLOW RATE AT STD. COND.

9.645878885602029E-003 GR/DSCF»~
1.37839609275253E-006 LB/DSCF

STACK EMISSIONS

STACK EMISSION RATE

ISOKINETIC VARIATION

2.320748050637138 LB/HR

98,24036188133071 %+

khAhhhirhkkhhkhkkhkhdhdhdbdhdhihkhhdhhhiddkdhdddddddddhhkddhikhid

TIME OF TEST = 60 MIN
VOLUME METERED = 51,9 CU.FT
DRY GAS METER CALB. FACT. = .994

TEST BAR. PRESSURE = 29,2 IN HG
AVERAGE DELTA H = 2.54

AVG. METER TEMP. = 91 DEG. F
VOL. H20 (IMPINGERS) = 258.1 ML
WEIGHT GAIN OF SILICA GEL = 0 GM

%C02 = 4.5 %

%COo =0 %

%02 = 8§.300000000000001 % _
g§NZ = 8§7.2 %
STATIC P OF STACK = 0 IN. H20
STACK TEMP. = 225 DEG. F
PITOT COEFFICIENT = .84

AVG. ROOT DELTA P = .59

STACK DIAMETER = 60 IN.
MASS PARTICULATE = 30.4 MG
NOZZLE DIAMETER = .325 IN
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PARTICULATE EMISSION TEST REVIEW SHEET

1. Facility Name: (/U_Q‘\_\‘a B Yo 2.
2. Run Number: /
3. Test Date: SOo-29- T ¢
4. Time of Test: £ 0O 95’@- \',éé‘q : (min)
5. Volume Metered: 44 .41  £2,9 4 [.4 (ft3)
6. Dry Gas Meter Calb. Factor: R4
7. Test Barometric Pressure: 29.7% (in. Hg)
8. Avg. DeltaH: /47 2z .42 2.5% (in. Hp0)
9. Avg. Meter Temp: 47 { 5’ q‘ | (Deg. F)
10. Volume H30 (Impingers): L e e 238 t (ML)
11. Weight Gain of Silica Gel: /(%  Ji o — (GM)
12. % Oy: T4 45 4.3
13. % CO: - -
14. % 07, 1 ¢ B3
15. Z Np: Z22.02 42 83 &72
16. Static Pressure of Stack: & ’ (in. HoQ)
17. Stack Temp: 233 2.2% 2-'2-{ (Deg. F)
18. Pitot.Coefficient: 34
19. Avg. Root Delca P: , 31 .58 .59
20. Stack Diameter: £ 9 {in.)
21. Mass Particulate: 34.2 234 320 - (mg)
22. Nozzle Diameter: ,32.% (in.)

Coal Data
1. % Hydrogen: 4, % Nitrogen:
2. % Carbonm: 5. % Oxygen:
3. % Sulfur. 6. F Factor:

7. Gross Calorific Value:




SOURCE SAMPLING
for
PARTICULATE EMISSIONS

WALLS BROS. ASPHALT CORP.

ANSONIA, OHIO
October 29, 1992

G Lt

Perry Walis
Walls Bros. Asphalt Corp.

William J9seph Sewell, |l
Vice PreSident




RAMCON.

ENVIRONMENTAL CORPORATION

November 6, 1992

Mr. Perry Walls

Walls Bros. Asphalt Corp.
10920 Coletown-Lightville
Ansania, Ohio 45303

RE: Particulate Emissions Test: October 29, 1992

Dear Mr. Walls:

Enclosed you will find four copies (4) copies of our preliminary report on the particulate
emissions test we conducted at your asphalt plant located in Ansonia, Ohio. Based on
our test results, the average grain loading of the three test runs do pass the standards
set by the State of Ohio. Therefore, the plant is operating in compliance with State
standards.

You will want to sign the report covers and send two caopies to:
Mr. Chris Hocket
Ohio EPA — Air Quality

451 W. Third Street
Dayton, Ohio 45422

You will need to keep one copy of the report at the plant.

We certainly have enjoyed warking with you. Please let us know if we can be of further
assistance.

Sincerely,

LD

William \gseph Sewell, I
Vice President

WJSii:wpe
Enclosures

RAMCON BULDING, 6707 FLETCHER CREEK COVE, MEMPHIS, TENNESSEE 38134
TELEPHONE 80Q/458-4567 IN TENNESSEE 901/ 387-0500 FAX 90173870400




IRAMCON

ENVIRONMENTAL CORPORATION

November 6, 1992

Mr. Perry Walls

Walls Bros. Asphalt Corp.
10820 Colstown-Lightville
Ansonia, Ohio 45303

RE: Particulate Emissions Test: Qctober 29, 1992

Dear Mr. Walls:

Enclosed you will find four copies (4) copies of our preliminary report on the particulate
emissions test we conducted at your asphalt plant located in Ansonia, Ohio. Based on
our test results, the average grain loading of the three test runs do pass the standards
set by the State of Ohio. Therefore, the plant is operating in compliance with State
standards.

You will want to sign the report covers and send two copies to:

Mr. Chris Hocket

Chio EPA — Air Quality
451 W. Third Street
Dayton, Ohio 45422

You will need to keep one E:opy of the report at the plant.

We certainly have enjoyed working with you. Please let us know if we can be of further
assistance.

Sincerely,

»

William Ygseph Seweil, II
Vice President

WJSii:wpe
Enclosures

. 'RAMCON BUILDING, 6707 FLETCHER CREEK COVE, MEMPHIS, TENNESSEE 38134
TELEPHONE 800/458-4567 IN TENNESSEE 9O1/387-0500 FAX 90173870400
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SECTION A.
1. ] CTION

On October 29, 1992 personnel fram RAMCON Environmental Corporation conducted a
source emissions test for particulate emissions compliance at Walls Bros. Asphalt Corp.'s
Gentec batch-mix asphalt piant located in Ansonia, Ohio. RAMCON personnel conducting
the test were Mike Winkler and Shane Byrum. Tommy South was responsible for the
laboratory analysis including taring the beakers and fiters and recording final data in the
laboratory record books. Custody of the samples was limited to Mr. Winkier and Mr.
South.

The purpose of the test was to determine if the rate of particulate emissions from this
plant's baghouse is below or equal to the allowable N.S.P.S. emissions limit set by US
EPA and the State of Ohio.

2. TEST RESULTS

Table | summarizes the test results. The grain loading limitation for EPA is .04 gr/dscf
as specified in 39 FR 8314, March 8, 1974, 60.92 Standards for Particulate Matter (1), as

amended. The allowable emissions for the State of Ohio are the same as those set by
EPA.

Mr. Jerry Adams of Ohio’s Environmental Protection Agency observed the testing
conducted by RAMCON Environmental.




SUMMARY OF TEST RESULTS
TABLE |

October 29, 1992

Actual
Test All le Emissions Isokinetic Emissions
BRun Time gr/dsct Variation _lbs/hr
1 11:25 - 12:30 0146 97.9% 3.01
2 14:00 - 15:05 .0083 96.7% 1.97
3 15:55 - 17:00 .0096 98.2% 2.30
Average: .0108 2.43

On the basis of these test results, the average grain loading of the three test runs is
below the .04 gr/DSCF allowable emissions limitation set by EPA and the State of Ohio.
Therefore, the plant is operating in compliance with State and Federal Standards.

3. TEST PROCEDURES
(@) Method Used: Method 5 source sampling was conducted in acqordancé with
requirements of the U.S. Environmental Protection Agency as set forth in 38 FR 9314,

March 8, 1974, 60.93, as amended.

(b) Problems Encountered: No problems were encountered that affected testing.'




{¢) Sampling Site: The emissions test was conducted after a baghouse on a round stack
with a diameter of 60". The sampling ports were placed 90° apart, 30" down (.5
diameters upstream) from the top of the stack and 284" up (4.7 diameters downstream)
from the last flow disturbance.

Twenty-four (24) points were sampled, twelve (12)

through each traverse for 2.5 minutes each for a total testing time of 60 minutes.

Points
ona
Diameter

1.3

4.0

7.1
10.6
18.0
21.3
38.7
45.0
49.4
52.9
55.9
58.7

Probe
Mark

10.3"
13.0
16.1"
19.6"
24.0"
30.3"
47.7"
54.0"
58.4"

-61.98"

64.9"
67.9"

30 "

T

284"

— (L0 —




B. THE RCE
Nedaew/ v

Walls Bros. Asphalt Corp. employs a 8 batch-mix asphalt plant which is used to
manufacture hot mix asphalt for road pavement. The process consists of biending
prescribed portions of cold feed materials (sand, gravel, screenings, chips, etc.) uniformly
and adding sufficient hot asphalt oil to bind the mixture together. After the hot asphalt mix
is manufactured at the plant, it is transported to the location where it is to be applied.
The hot asphalt mix is spread evenly over the surface with a paver then compacted with
a heavy rolier to produce the final product.

The following is a general description of the plant’'s manufacturing process: The cold feed
materials (aggregate) are dumped into separate bins which in turn feed a common
continuous conveyar. The aggregate is dispensed from the bins in accordance with the
desired formulation onto the cold feed system conveyor, to an inclined weigh conveyor,
then to a rotating drum for continuous mixing and drying at approximately 300°F. When
recycled asphalt mix is used, it is added directly into the pugmill. The dried aggregate
is pulled by a bucket elevator to the top of a gradation control unit which separates and
stores the aggregate by size. The required amount of each aggregate is dispensed into
a weigh-hopper and from there into a pugmill where the hot liquid asphalt pavement IS
mixed thoroughly with the aggregate. The hot asphalt mix is then discharged from the
storage silo through a slide gate into waiting dump trucks which transports the material
to a final destination for spreading. The rated capacity of the plant will vary with each
aggregate mix and moisture content with a 5% surface moisture removal.

The mixer uses a burner fired with zaste oil to heat air to dry the aggregate. The
air is drawn into thé system via an exhaust fan. After passing through the gas burner, the
air passes through a baghouse. The exhaust gas is drawn through the baghouse and
discharged to the atmasphere through the stack. The design pressure drop across the
tube sheet is 2 - 6 inches of water. The particulate matter, which is removed by the
baghouse, is reinjected into the pugmill,
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DATA SUMMARY ON STACK BEING TESTED

- L p o~

AGGREGATE
Name/type of mix YIR Serptasce
Name/type of 2nd mix (if used)
Type/temperature of Liquid Asphalt A{d - 70 / & °F
Sleva/Screening analysis: /#9 % Passing; . Moisture on Aggregate
1st mix / 2nd mix 1st mix / 2nd mix 1st mix / 2nd mix
v g e sl .
e 28/ _ #200 40/ L J—
e b Y # /
CONTROL SYSTEM
Manufacturer: é&d %/ﬂ
A Baghouse: | '
1. Type of bags: d'gwtf;é # of bags 0/3 5/ Sq. ft. of bagsé/, 317’3
2. . Airto cloth ratio: Designed ACFM_/4Z, 290
3. Type of cleaning - pulse jet z reverse air plenum pulse other
4, Cleaning cycle time: ) interval between cleaning cycle: {,j
5 . Pulse pressure. on dleaning cycle: m psi
B. Lcrubber:
1. Typa - Venturi: Wet Washer.
.Spray Baoth: Other:
2 Gallons per minute through system:
Watar source: (L.e., pond, lagoon, etc.)
Number of spray nozzles:
Company Name: | Date:

Company Representative:

D:\DONNA\FORMS\RECO4.FAM
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10.

11

12.

13.

14.

Aggregate bins: Virgin aggregate is fed individually into bins by type. It is metered onto
a conveyor belt running under the bins to a shaker screen. The propartion to each
aggregate type is determined by the job mix formula and pre-set to be metered out to
meet these specifications.

Preliminary oversize screen: The aggregate is fed through a shaker screen where
oversize racks and foreign material is screened out of the mix. ,

Weigh conveyor belt: The aggregate is conveyed to the rotary drum dryer on &
conveyor beit which weighs the material. The production rate is determined by this
weight reading.

Rotary drum/dryer mixer: The sggregate is fed into the rotary drum dryer where it is
tumbled by fiighting into a veil in front of a flame which drives off the moisture. Further
mixing is also accomplished in an outer shell of this drum. Hot liquid asphalt is injected
in the outer shell of the drum where it is mixed with the aggregate.

Burner: The fusl fired burner is used to provide the flame which drys the aggregate.

Knock off baffling: A baffing plate is inserted in the “dirty" side plenum as a knock out
for heavy particles in the air stream. These particles fall to the bottom of the baghouse.

Baghouse: The hot gases are pulled through the bags into the clean air plenum. The
solid particulate matter is trapped on the dust coat buildup on the bags. A bag cleaning
cycle consisting of jet burst of air from the inside (or clean air side) of the bags sends
a large bubble of air down the inside of the bags shaking loose buildup on the bag
surface. This particulate matter is collected at the bottom of the baghouse and
reinjected into the drum mixer where it is used as part of the finished product.

Liquid asphalt storage: The liquid asphalt is stored in this heated tank until it is needed
in the mixer. The amount of asphalt content and its temperature are pre-set for each
different type job.

Conveyor to surge/storage bin: The finished product of aggregate mixed with liquid
asphalt is conveyed to a surge bin.

Surge/Storage bin: The asphaltic cement is-dumped into this surge bin and metered
out to dump trucks which pull underneath a slide gate at the bottom of the bin.

Control/operators house: The entire plant operation is controlled from this operator's
house.

Truck loading scale: As the trucks receive the asphalt from the storage/ su?ge bin, they
are weighed on the lading scale which tells the plant operator the amount of asphalt that
is being trucked on each individual load.

Fuel storage.

Stack




EQUIPMENT USED

Equipment used to conduct the particulate emissions test was:
A A Lear Siegler PM-100 stack sampler with appropriate auxiliary equipment and
glassware (with train set up according to the schematic on the next page).

B. An Airguide Instruments Model 211-B (uncarrected) aneroid barometer for
checking the barometric pressure.

C. Weston dial thermometers to check meter temperatures or an Analogic Model
2572 Digital Thermocouple to check stack temperatures.

D. A Hays 621 Analyzer to measure the oxygen, carbon dioxide and carbon monoxide
content of the stack gases or, for non-combustion sources, a Bacharach Instrument
Company Fyrite for gas analysis.

E. Schisicher and Schueil Type 1-HV fiiters with a porasity of .03 microns.

F. Reagent- or ACS-grade acetone with a residue of < .001.

REC #0001-M5
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1} Probe
2} Cyclone
3) Fuask

4) Porticulate Filler

5) impingers (Greerburg-Smith)
6) Thermometer

T) Crack Viaive

8) Umbilicol Cord

B) Vocuum Goge
10) Course Flow Adjust Vaive
11) Fine Flow Ad}ust Valw
12) Other

I3) Vocuwum Pump

M) Fiwr

13) Dry Gas Meter
16) Orifice Tube
17) incdine Morometer

_ 18) Solenok Valves

19) Piiot

20) Thermocouple
21) Pyromelw

SAMPLING TRAIN
USED FOR ISOKINETIC SAMPLING

21




LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

Field Preparation

A

Post -

FILTERS: Fiberglass 4' sampling filters are prepared as follows:

Filters are removed from their box and numbered on the back side with a
felt pen. The numbering system is continuous from job to job. The filters
are placed in a desiccator to dry for at least 24 hours. Clean plastic petri
dishes, also numbered, top and bottom, are placed in the desiccator with
the filters. After desiccation, the fiters are removed, one at a time, and
weighed on the Sartorius analytical balance then placed in the
correspondingly numbered petri dish. Weights are then recorded in the lab
record books. Three filters are used for each complete particulate source
emissions test and there should be several extra filters included as spares.

SILICA GEL: Silica Gel used for the test is prepared as follows:

Approximately 200 g of silica ge! is piaced in a wide mouth "Mason" type jar
and dried in an oven at 175°C for two hours. The open jars are removed
and placed in a desiccator until cooi for two hours and then tightly sealed.
The jars are then numbered and weighed on the triple beam balance to the |
closest tenth of a gram. This weight is recorded for each sealed jar. The
number of silica gel jars used is the same as the number of filters. Silica gel
should be indicating type, 6-16 mesh. '

Testing Lab Analysis

FILTERS: The filters are returned to the lab in their sealed petri dishes. In
the lab, the dishes are opened and placed into a desiccator for at least 24
hours. Then the filters are weighed continuously every six hours until a
constant weight is achieved. Ali data is recorded on the laboratory forms
that will be bound in the test report.

SILICA GEL: The silica gel used in the stack test is returned fo the
appropriate mason jar and sealed for transport to the laboratory where it is
reweighed to a constant weight on a triple beam balance to the nearest
tenth of a gram.




C. PROBE RINSINGS: In all tests where a probe washout analysis is
necessary, this is accomplished in accordance with procedures specified in
"EPA Refersnce Method 5. These samples are returned to the lab in
sealed mason jars for analysis. The front half of the filter holder is washed
in accordance with the same procedures and included with the probe wash.
Reagent or ACS grade acetone is used as the solvent. The backhaif of the
fiter holder is washed with deionized water into the impinger catch for
appropriate analysis.

D. . IMPINGER CATCH: In some testing cases, the liquid collected in the
impingers must be analyzed for solid content. This involves a similar
procedure to the probe wash solids determination, except that the liquid is
deionized water. ‘

E. ACETONE: A blank analysis of acetone is conducted from the one galion
glass container used in the field preparation. This acetone was used in the
field for rinsing the probe, nozzle, and top half of the filter holder. A biank
analysis is performed prior to testing on all new containers of acetone
received from the manufacturer to insure that the quality of the acetone
used will be exceed the .001% residual purity standard.

PECIAL NQTE : )

When sampling sources high in moisture content, (such as asphalt plants) the fitter
paper sometimes sticks to the filter holder. When remaoving the filter, it may tear.
In order to maintain cantral of any small pieces of fiter paper which may be easily
lost, they are washed with acetone into the probe washing. This makes the filter
weight light (sometimes negative) and the probe wash correspondingly heavier.
this laboratory procedure is taught by EPA in the "Quality Assurance for Source
Emissions Workshop" at Research Triangle Park and is approved by EPA.




- SARTORIU LYTICAL BALANC

The Sartorius balance is accurate to 0.1 mg and has a maximum capacity of 200 grams. The
balance precision (standard deviation) is 0.05 mg. Before weighing an item, the balance should
first be zeroed. This step should be taken before every series of weighings. To do this, the
balance should have all weight adjustments at the "zero" position. The beam arrest lever (on
the lower left hand side toward the rear of the balance) is then slowly pressed downward to
the full release position. The lighted vernier scale on the front of the cabinet should align with
the "zero" with the mark on the cabinet. If it is not so aligned, the adjustment knob on the right
hand side (near the rear of the cabinet) should be turned caretully until the marks align. Now
return the beam arrest to the horizontal arrest position. The balance is now "zeroed".

To weigh an item, it is first placed on the pan. And the sliding doors are closed to avoid air
current disturbance. The weight adjustment knob on the right hand side must be at "zero".
The beam arrest is then slowly turned upward. The lighted scale at the front of the cabinet will
now indicate the weight of the item in grams. If the scale goes past the divided area, the item
then exceeds 100 g weight (about 3 1/2 ounces) and it is necessary to arrest the balance
(beam arrest lever) and move the lever for 100 g weight away from you. It is located on the
left hand side of the cabinet near the front, and is the knob closest to the side of the cabinet.
The balance will not weigh items greater than 200 grams in mass, and trying to do this might
harm the balance. Remember, this is a delicate precision instrument.

After the beam is arrested in either weight range, the procedurs is the same. When the weight
of the item in grams is found, "dial in" that amount with the two knobs on the left hand side
{near the 100 g lever) color coded yellow and green. As you dial the weight, the digits will
appear on the front of the cabinet. When the proper amount is dialed, carefuily move the arrest
lever down with a slow, steady turn of the wrist. The lighted dial will appear, and the right hand
side knob (front of cabinet) is turned to align the mark with the lower of the two lighted scale
divisions which the mark appears between. when these marks are aligned, the two lighted
digits along with the two indicated on the right hand window on the cabinet front are fractional
weight in grams (the dscimal would appear before the lighted digits) and the whale number of
grams weight is the amount “dialed in" on the laft.

in general, be sure that the beam is in "arrest" position before placing wéight on or taking
weight off of the pan. Don't "dial in" weight unless the beam is arrested. The balance is

sensitive to even a hand on the table near the balance, so be careful and painstaking in every
movement while weighing.




Form REC#S
SAMPLE ANALYTICAL DATA FORM

Company Name__/ /ol LS 13 £0.9.

Sample Location Relative Humidity in Lab S 5 %
Blank Voiume (V,) oo ml Density of Acetone (p,)_78 5 7 ___mg/m|
Date/Time wt. blank__///2 81404 Gross wt. GP. 284! g
Déte/'ﬁme wt.blank ///2  Gisp 4 Gross wi. 92 256/ g

i Ave. Gross wt. 272861 g

Tare wt. 79 2260 g

Weight of blank (m,,) . oo g

Acetone blank residue concentration (C,): (C,) = (M) / (V) (pa) = (000006 mMy/qQ)
~ Acetone Blank Wt. : W, =C, V., p, = (- oo00ol y( 400 ) (7857 ) =(. 0002 g
Run # Run # 2. Run#3 )
Acstone rinse volume (Vg mi =LE HLOD Lo
Date/Time of wt. // /2 p.cof Grossw. g| 9B 353/ P8.79470 | /04 L 51IR
Date/Time ot wt._j//3 P acd  Grosswt. g| 98,25 2p g2, 74-770 /64, 65/5
Average Grosswt. g| P &, 353/ ?2? 74910 { jo ¢ ¢ ©/7
| Tarewt. g| PR8.3/9S5 | 98, 7250 | 1042 6295
Less Acetone blank wt. (W,) g o003 o0 3 e oo
Weight of particulate in acetone rinse (m,) 8| ».0333 O 0417 O.0219
Fiter Numbers #] TSL438 756437 736436
Date/Time of wt. /7/2 _8.co44  Grasswt. g L L %65 7202 224
Date/Time of wt._/7/3 9004  Grosswt. g .LB&N , 7_.ZOZ , 7212
Average Gross wt. ¢ L6863 , 72@ 7213
Tarewt. g t804 7 1ok V128 .
Weight of particutate on fiiter (m,) gl 0.00%5 9 .00 37) o,0088
Weight of particulate in acetone rinse (m,) gl O, 0333 S, 02 }r 7 b, 02| 9
Total weight of particulate (m,) a/i©.03 92_ 0,0254’. 0‘0504_

NOTE: In no case should a blank residue greater than 0 01 mg/g (or 0.001% of the blank weight) be

subtracted from the sample weight.

Remarks:

r] ﬂ ’) g
Signature of Analyst J&ears \ Jog 7X Signature of Reviewer

D:\DONNA\FORMS\LAB\SAMPLE TBL

NN

&




Ulle A . S u,y_zg‘_

Company Name : S : Date

REFERENCB METHOD 3: GAS ANALYBIS BY FYRITE

FUEL - . . E, EACTORS -

WOOD 1.0540
BARK . .. . . 11,0830 -
ANTHRACITE 1.0699
BITUMINOUS ' 1.1398
LIGNITE 1.0761
o1IL . o . 1.3465..
GAS 1.7489
PROPANE 1.5095

. BUTANE L. 1.47192
0% =  20.8 = [F, X CON]
RUN #1: =  20.9 - [

RUN $#2: = 20.9 - [
" RUN #3 - 20.9 - [

b4

X

X
RUN 1: 'coz,; 8 7: co, 5 ?: oy _ 5.5 A AVG. Gf;/é’?%
O 2%  op _1L% o _11% ave. Y
5 ’t‘

é

Ny Ny Npx AVG.
C, |
RUN 2:  con _ 4 [ COp Cop S % av. 4.5%
o LLS%h on _LRh o [{,5_% ave. [1.67%
Ny Ny Ny ' 'AVG.
. l S./° . : ‘Ib q ‘Ig ’ . -
RUN 3:  COy 4 COx S COyx > ave.

cf

Oz _LIEl . Ox _.\'i'-_%__. Ouy WS *  ave.

Ny Ny ___ Ny ______ AVG.




@~ O U h e N

10.
1.
12,
13.
14,

15.
16.

17.
18,
19,

20.

21!

22,
23.
24.
25.

WALLS BROS. |
GREENVILLE, OKEIO

SAMPLING TRAIN DATA

Sampling time, minutes

Sampling nozzle diameter, in.
Sampling nozzle cross-sect. area, £t2
Isokinetic variation

- Sample gas volume - meter cond., cf.
Average meter temperature, °r

- Avg. oriface pressure drop, in. H20
. Total particulate collected, mg.

VELOCITY TRAVERSE DATA

Stack area, £

Absolute stack gas pressure, in. Hg.
Barometric pressure, in. Hg.

Avg, absolute stack temperature, R
Average -\/vel. head, ( CP= .84)
Average stack gas velocity, ft./sec.

o]

STACK MOISTURE CONTENT

Total water collected by train, ml.
Moisture in stack gas, $%

EMISSIONS DATA

Stack gas flow rate, dscf/hr.(000's)
Stack gas flow rate, cfm
Particulate concentration, gr/dscf
Particulate concentration, lb/hr A
Particulate concentration, lb/mBtu

ORSAT DATA

Percent CO2 by volume
Percent 02 by volume
Percent CQ by wvolume
Percent N2 by volume

SUMMARY OF TEST DATA

10-29-92
RUN 31
start 11:25
finish 12:30
e 60.0
D, .3250
A, .000576
I 87.9
Vi 44.474/
v
Ty, 552
dH 1.97/
M, 39.20
A 19.60
P, 28.20
Plar 29.20
T 693 v
~\/dp 0.51v
Vg 34,30
Vie 219.20
Bs 19,90
Qgg 1441
acfm  40337.
Cg 0.0146
E 3.01
o 0.00000
co, 5.17
0, 12.00
co .00
N, 82.83

10-29-92
RUN #2

14:00
15:05
60.0
.32580
000576
96.7
5G.700
555
2.42
25.40

19.60
29.25
29.25
683
0.58
38.73

245,20
19.61

1660
45548
0.0083
1.97
0.00000

4.50
11.67
.00
83.83

10-25-92
RUN 43

15:585
17:00
§0.0
.3250
.000576
98,2
51.900
S51
2.%54
30.40

19.60Q
29.20
29.20
685
0.39
39.62

258.10
20,09

1680
46593
0.009¢6
2.30
0.00000

4.50
8.30°

.00

87.20

Format: summryR3




WALLS BROS.
GREENVILLE, OHIO

-_— —
P dH
T stq) bar + 137%
Vm(std}z m T p
m (std)
— L —

Where:
Vm(std)
Vo, =
Phar =
Pstd
Tm =
Tstd
dH =
Y =
13.6 =
RUN 1l:
Vm(std) =
RUN 2:
Vm(sta) = (17-64)(
RUN 3:
Vm(std) = (17:64)(

(17.64)( .994)( 44.474)

.994)( 50.700)

.994)( 51.900)

o
- —R_
17.64 11 5

Absolute temperature at meter °r.

= Standard absolute temperature ( 528°R).

Dry gas meter calibration factor.

Inches water per inches Hg.

Y Vm

Dry Gas Volume measured by meter, cu. ft.
Barometric pressure at oriface meter, in. Hg.

= Standard absolute pressure,(29.92 in. Hg.).

1.97

(29.20) + 13.6
552

2.42

(29.25) + 13.6
555

2.54

(29.20) + 13.6
551

Dry Gas Volume

Pbar +

dH
13.6

Average pressure drop across oriface meter, in.

Tn

Dry Gas Volume through meter at standard conditions, cu. ft.

HZO'

. 41.456 dsct

47.137 dsct

48.535 dscf

Format: dgmR3




WALLS BROS.
GREENVILLE, OHIO

Total Contaminants by Weight: GRAIN LOADING

Particulate concentration Cs gr./dscft.

m(std)

Cs = (Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions,gr./dsct.

Mn = Total amount of particulate matter collected, mg.
v = Dry gas volume through meter at standard conditions,
m(std)
cu. ft.
Run 1

' 39.20 B .
Cs {:E 0154 ::} [:: 21, 456::} = 0.0146 gr./dscft.

0.0083 gr./dsct.

' g__ _ 25.40

1]
]

0.0096 gr./dsct.

' _30.40

Format:

csR3




WALLS BROS.
GREENVILLE, OHIO
Dry Molecular Weight

Mg = 0.44(8C0,) + 0.32(%0,) + 0.2B(%CO + #N,)

Where:

My = Dry molecular weight,lb./lb.-mole,

%CO2 = Percent carbon dioxide by volume (dry basis).

%0, = Percent oxygen by volume (dry basis).

N, = Percent nitrogen by volume (dry basis).

%CO = Percent carbon monoxide by volume (dry bagis).
0.264 =

Ratio of 02 to N2 in air, v/v.

0.28 = Molecular weight of N2 or CO, divided by 100.
0.32 = Molecular weight of 02 divided by 100.

0.44

Molecular weight of CO, divided by 100.

2

n

My = 0.44( 5.17%) + 0.32(12.00%) + 0.28( .00% + 82.83%) = 29.3] 1b

lb-mole

Run 2

it

My = 0.44( 4.50%) + 0.32(11.67%) + 0.28( .00% + 83.83%) = 29.19 1b

lb-mole
Run 3:
My = 0.44( 4.50%) + 0.32( 8.30%) + 0.28( .00% + 87.20%) = 29.05 — ;bl
~Mole

. _ Format: mdR3




WALLS BROS.
GREENVILLE, OHIO

WCstd

A
wsg

Where:
0.04707

0.04715

v
wcstd

v
¥895td

std

B

std

Run 1:

Run 2:

Run 3:

std

it

Water Vapor Condensed

T T [ e R Ty | — 7]
vV, - v, _w__(std) = 0.04707 v, - Vv
£ i Mw P(std) . f i
L el - —
. N T __ _
R T
td
W, - W, ——— _(std) = 0.04715 W, - W,
f i Mw P(std) f i

Conversion factor, ft.3/ml.
Conversion factor, ft.3/g.‘
Volume of water vapor condensed (standard conditions), scf.

Volume of water vapor collected in szllca gel (standard
conditiens), ml.

Final volume of impinger contents less initial volume, ml.
Final weight of silica gel less initial weight, g.

Density of water, 0.002201 1lb/ml.
Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.—mole)(oR).
Molecular weight of water vapor, 18.0 lb/lb-mole.
Absolute temperature at standard conditions, 528°R.

Absolute pressure at standard conditions, 29.92 inches Hg.

10.0

Vwc(std) = (0.04707) ¢ 212.0) = cu.ft
szg(std) = (0.04715) ({ 7.2) = 0.3 cu.ft
vwc(std) (0.04707) ¢ 240.9) = 11.3 cu.ft
vwsg(std) = (0.04715) ¢ 5.2) = 6.2 cu.ft
Vwc(std) (0.09707) { | 250.0) = 11.8 cu.ft
szg(std) = (0.04715) ¢ 8.1) = 0.4 cu.ft
Format: vaporR3




WALLS BROS.
GREENVILLE, OHIO

Moisture Content of Stack Gasas

v + V
B _ ¥Cstd WSQ§td % 100
ws V * Vs + Vo
WCsta WEdgeq std
Where:
Bws = Proportion of water vapor, by volume, in the gas stream.
Vm = Dry gas volume measured by dry gas meter, (dcf).
v = Volume of water vapor condensed corrected to standard
YCstd conditions (scf).
Vs = Volume of water vapor collected in silica gel corrected to
9std standard conditions (scf). .
Run 1:
_ 10.0 _+ 0.3 _
Bus ~ T10.0 + 0.3 + 41.45¢ X 100 = 19.30%
Run 23
_ 11.3 + 0.2 _
Bws = T11.3 + 0.2 + 47.137 X 100 = 15.61 %
Run 3:
- 11.8 + 0.4 L
B%s = "11.8 + 0.4 + a8.535 X 100 = 20.09 %

L]

Format: bwsR3




WALLS BROS.
GREENVILLE, OHIO
Molecular Weight of Stack Gases

Mg = Mg (1 -Byg) + 18 (B

M = Molecular weight of stack gas, wet basis, (1b./lb.-mole).

My = Molecular weight of stack gas, dry basis, (lb./lb.-mole).

Run 1

M. = 29,31 (1 - 19.90 ) + 18 { 19.90 ) = 27.06 (lb./lb.-mole)
Run 2

M, = 29.19 (1 - 19.61 ) + 18 ( 19.61 ) = 27.00 (lb./lb.-mole)
Run 3

M, = 29.05 (1 - 20.09 ) + 18 ( 20,09 ) = 26.83 (lb./lb.-mole)

- Format: msR3




WALLS BROS.
GREENVILLE, OHIO
Stack Gas Velocity

T
v - c _ . g(avg.)
s ~ K S \\I dp W R —
\\ Ps Ms
Where:
Ve = Average velocity of gas stream in stack, ft./sec.
1
K, - 85.49 ft/sec |(g/g-mole)-(mm Hg) / (°K)( mm H,0| /2
Cp = Pitot tube coefficient, (dimensionless).
dp = Velocity head of staék gas, in. HZO'
Pbar = Barometric pressure at measurement site, (in. Hg).
Pg = Stack static pressure, (in. Hg).
P = Absolute stack gas pressure, (in. Hg) = Prart Pg
Pora = Standard absolute pressure, ( 29.92 in. Hg ).
ts_ = Stack temperature, (°f).
'1‘S = Absolute stack temperature, (OR). = 460 + ts.
M = Molecular weight of stack gas, wet basis, (lb/lb-mole).
Run 1
693 .
V= (85.49) ( .84) ( 0.51) -\ =  34.30 ft/sec.
: \| (29.20)(27.06)
Run 2:
683
V = (85.49) ( .84) ( 0.58) ~\\ = 38.73 ft/sec.
\| (29.25)(27.00)
Run 3
685
V = (85.49) ( .84) ( 0.59) =  39.62 ft/sec.

_\\
\| (29.20)(26.83)

Format: vsR3




WALLS BROS.
GREENVILLE, OHIO

Qsd

Where:

Qsd

3600 =

L= -3
]!

std

bar

L I ] o o
I

std

Run 1:

0 4=3600(1-

Run 2:

Run 3:

Qsd=3600(1-

Stack Gas Flow Rate

T P
= 3600 1 -8 v, a | oStd -
[:: . wc::] s [:;rstk Pstd

Dry volumetric stack gas flow rate corrected to
standard conditions, (dscf/hr).

Cross sectional area of stack, (ft.z).

Conversion factor, {(sec./hr.).

. Stack temperature, {of).

Absolute stack temperature, (°R).

Standard absolute temperature, (528°R).

Barometric pressure at measurement site, (in.Hg.).
Stéck static pressure, (in.Hg.).

Abgolute stack gas pressure, (in.ﬁg.); = p + P

bar g
Standard absolute pressure, (29.92 in.Hq.).

.1990 )( 34.30)( 19. 50)[::232::}[:: ::] 1441475.2 dscf
L1961 )( 38.73)( 19.60) ggg::][:: ::] 1660296. 3 d§°f
+2009  )( 39.62)( 19.60) %%—-_S][ ] 1680501.1 dct

Format: qR3




WALLS BROS.
GREENVILLE, OHIO

Emissions Rate from Stack

g - C%ad
7000 gr./lb.
Where:
E = Emissions rate, ib/hr.
Cs = Concentration of particulate matter in stack gas, dry basis,

corrected to standard conditions, gr/dscf.

Qsd = Dry volumetric stack gas flow rate corrected to
standard conditions, dscf/hr.

Run 1:
{ 0.0146) ( 1441475.2)
E = = 3.61 11b. / hr.
7000
Run 2:
{ 0.0083) ( 1660296.3)
E = = 1.97 1lb. / hr.
7000
Run 3:

( 0.0096) ( 1680501.1)

E = = 2.30 1b. / hr.

7000

- : Format:

eR3




WALLS BROS.
GREENVILLE, OHIO ' ~ 1Isokinetic variation

. 3.6
L= 100 1, 0.002669 vlgo+ évm /VTm) p(Pbai + dH / 13.6)
S 8 n

Where

I = Percent isckinetic sampling.

100 = Conversion to percent.
Tg . = Absolute average stack gas temperature, °R.

0D.002669 = Conversion factor, Hg - ft /ml - °Rr.

= Ttl vol of liquid collected in impingers and slllca gel, ml.

T;c = nbsolute average dry gas meter temperature, °R.

Pbar = Barometric pressure at sampling site, (in. Hg). .
dH = Av pressure differential across the oriface meter, (in.Hzo).
13.6 = Specific gravity of mercury.

60 = Conversion geconds to minutes.

) = Total sampling time, minutes.

Ve = Stack gas velocity, ft./sec.

P = Absolute stack gas pressure, in. Hg.

An = (Cross sectional area of nozzle, ftz.

Run 1:

44.474
(0-002669) (219.20) + —*4337% [29.20 +_ e

= (100)( 693 )

60 ( 60.0 ) ( 34.30 ) ( 29.20 ) ( .000576 ) 97.9%
Run 2:
50.700 2.4
(0.002669) (245.20) + =53 [55,25 . 13.2:]
I = (100)( 683 )} g5 60.0 ) ( 38.73 ) ( 29.25 ) ( .000576 | °6-7%
Run 3:
; 51.900 2.54
258,10 _2.54
(0.002669) ( ) + 2ae2 E.zo + 13.5
= (100)( 685 ) . es.28

60 ( 60.0 ) ( 39.62 ) ( 29.20 ) ( .000576 |

. | | Format: iR3




S0

SU-0dd waod

5 HT ) oSH v Lt e Lt b ss"M U
oS . 95T oL oS 2:03L (AR BT kit ] o751 "
~.Lh oWT AL LR L3l | 29t R34 oMl S ey | 9
I R Y) SRR I B FOC TN 3 &7 5 el L
B s OV BTN 27 " Y 5 A A et < O
odk obkl ofl 90l WL a7 L3 ol S X e “
b .30 o752 - olL SN eI LV e CREL i o 1) Ty - i
. v . . ) - i ... . m
3 9T o | 55 | sms | Wl 3 KT b wted [T |
0 Y | o | o ssv [ w | . | v | s I _
TS RST) 8] 48 v EX e &L ¢ |=sn | T, M
5% B3 v | T TR tY K3 < o | T |-
el O S T = A
\ do . do B ut “urui(g)| = “ON i
- [GEONIEWT  ISVT AWRL, - do : © WIMf  (Pd . ©OEBIL | 3 AL |
VO WSNFINO | METIOH | MAIEW SWO XMA IV TIGWVS | a0 “daIa QvaH JWEL WOOVA | ONIIdNVS I P
AT JEL SV MATTLd | WAL TIINVS S SO minssaud | ALIoomaA|  MOWIS : _ I
| UOT308S 880D YOEIS JO OTICWMIS e
A S con T93Tid ‘ . B3-—dD JUETOT3IFO0D BN I0ITd
(B ur) By w ‘aanssaxg oT3VIS blado* T3y D
Tn UG Terao3e Ul qoxd il leb T ? H o9
4b_® 10 (ugo) umu/gwt ‘ajed Yeo] . GV T con xog 103M |
-u gn.—umm ADJEOH SqOad O ) — *ON XOd ﬂ.ﬁgﬁm
Sze /ST /e ("ul) ‘- erq S1ZZON pIlex(ITe) “hay i, TON Uy |
N%SKW°  "ON UOTILOTITILID] ST220N % BL/O s3eq
_ (A DL [owmaisc 9 (33)u yabuery eqoag g9 ’ Y] aoerd;
Pz | o (v 1t g ‘adSTON peunssy . — HO" ™ A" uotawool §
¢.mNm. b | 2%l amsseid orIau0Ted . - ) .ru
O JECN €S eamerodua]l JUSTQUN w9y e u:ﬂ.ﬁ&u.m
D YN e - P

b

NOILYIOJYOD TYINTWNOAIANT NOOWWH

cd .

x




S ]l W TR [CRSYT [ous T e T
. R .—WN T L.P Lot t.ﬁ_v . 95" - = : - <

: " 10 _ HET
AT RS [T [
”.rﬁ AL oy Y XA 4

g | N

“qen |
Qf -2
S o

. £ET -
oLt o Set
S o3 YN A et [T ey

-

WLz
A [ N S 7T I W I TH % T
L A A | ) S +hl! O3k, 13... : n.d. - 21%T
2 LSk WS n.,_c.o: T L3
SN I TS VR B I
£h 2£52 KT T [T s B -

®TLn - | Ab

;9T p LY

Y
[

Fu [1a

S ... ['})

s U | 8%

© Qkl - b

K BT BTy o | sehe 7% VY T s e

okt W17 P43 . Lot toLsL 81 b 33 [S oA

oS o187 £ | o [ e [T e [ X2 3 0?1
. i . . a- : o2t
| _.__awh .gk..._s_ i (ghn ua | (3 ‘v | (uw)e| -
: : NN 102 dNil 3y wr T IN104

- UNNI4R 4RYS | (4,)°dMIL T0dNYS SY9 §¥3 1110 3140 A113013 OULS | WONOVA | ONIIJWNS| (ISuIAVM: )

T CON 1su1 S NOILVDOT "L/ diva “3u03 !100ys Fol 1531 SUOTSSTW zooic‘m;

4

0-0FY# waog LB




Nn._.EB o o : §0-0du# waod

o;. 1 Jst W | oMY lare | W, | ve | et _H‘. _ 1T
ol 32 | I8 ...:_.. rrnﬂ _._._ .” TGl AT <
ol oLh2 AL [0 Wiy | el [T vi
- &b . Py 14 . M.FH : .wa__“. : .S.w.u . _.m.._._:". mﬂ o
T e | ok [ | SR T | = I e
TR YR ROVTTNN IS 2N IR B Y DR IR B
. ‘ ; : - .
)
1
4
]
¢

9Lt

- 1454

—

@l

K 951 L TR B TR BT & [ I
Sy W7 .? A | vl | ss -9¢ ot

NI WbbZ B 0 | eW | 1t | b | e
9 | W¥ST

N old Cbhb | 887 A A2

we ® o1t

' o ’ ' . - .
- | HO MASNIINGD WITIOH | YEIdW SO A8d IN TIINNS |0 TadId)
1 9AT dWdL 5¥O AT | “dW3L IS SWO - SO NSSL | : ALIOOTIA

(KR ETH T CON 3T : bt dy quetorzzen aqnl 303Td

(g "ut) bRl ur ‘eumssald OTIEIS o o . ok ;33RO

o2 _© 19 (wgo) ‘utw/guw ‘ojey el | : ] “ON X0 IO

b But33es -393eoH aqoxd o . ) *ON ¥og a7dues’

Si/oe/ste’ (ut) ‘*erq o1zzoN pejexqried ‘bav | - . =z 9 oN Uy

F{Caco.  *ON UOTIEOTITIUWSPIL @[zzoN | . B — e oqeqd

= g [masm 9 (33)W ‘U] 3q01d . : o 10qe1d0.
LS | oot [oam LT 3 ‘ongsToy pounssy | C : o . T iNang - UOTIROO]

tfss | ahb |mw STVl gamsseag oTajeunred . : S . R :

i N TS eamemsdual WOTRN . : . . COHYY Juerg

L A

“LVER
VO YN

)

-

NOILVYOJU0D IVINIWNOYIANT NOOWYH -

RS PR S W




-y

B AN AN AR IEE AR s A I R S
o lh| Az | _SE) A7 ApES|  oprs | SAT Mg | ) e |
_th | esz | Sl s bes| 19€ 1S | 9ze| s | Cr
| Loz | CLl A £8R  LRE bR 9Ty S |¥Ev Y
AN ARARANESZANE R BT APE EE EE
9| esz | oL o7/ [ sh| gpT | S | txr | A [FECL]N O
W | 752 | 28| 7 ool 867 | Bz | Lrv| @& | V[0
A | gEsx | BB 9/ oves| TAT | core | o sxr| ¢ lEt |t
Gh | BTz | L8| Sil | pece | qpl | oere | | € | U |”F
L 5527 28 | 7 | 99 5¢ 2L 57 | sez Z | et [E
T obh 522 52 K51 28°c¢ g LR T 1 :z
% 2 ST | b D L2l 3| M | T pER -t
..____wh .._xm._s. i :w_.“_.___u_; .__E: (131 Nl au:.ﬁv . m.n.____. . ILITIRE
- B30NIdNI 114N¥S {4.) dWIL 11dNWYS SV) m-u_. 1110 0 ALI2013A wvis RANOVA INITENNS | ISHIAVNL

_

Z CON 1S3l

bZ/a  NOLLVDOT

UFM yiva  1uod “31o0ys 3of 1591 mE.:wma.Eo zcuEdm_ .

an_gYs wioy




}s T80 . | gu-ouus wiod

=T T | @ | | B[ | C T
TST 50 22 7 v | ez | R |z2eT
(S| csc{ BV TIT Jgb)-zee | b | 9e0 |

a8 | Pl - 5| IS 1ET
oLl Skh| ¢ | o2¢
7'kl e 9%’ ogl.
v ATzl hid
VY Z A AL
9| |R7| 9T | B9C
o Jo| Th1| e | Jos
cos|. pET b1t | _s6/

| N\\\Mmﬁm 99/ S L4

.mu,u '

&
4 8 A
=| <

by ' '

FIVEO

£
:—
L4 . i I P DT

5
)
g

€m§$*h&vvwﬁﬁm
4
E

FIINYS | . a0 "ad1d dvaH SGEL

:
I

Inmﬁu NSsRd ALTOOTIA WNIS
, UOT3o9S SB0ID OIS JO ITIMSNIS . m

yib? SL *oN INTTI : b3 do JUaoIIIP0D oqMl, WATd |

(Es1-ut) by um ‘eanssald STIHS . . . 2o 10q0ed D
Gk Rl o) TeTIed Ul 3qoad |- R . . .- ) ot . . 3.H XMW -
(ugo) ‘upur/gu ‘o3ed el : . : PDESP) - *ON XOd FOOBW
h bumges mawtiagod | . _ o %o oTdues
S ETYSEE/RCET (*ur) ‘-erq oTzzoN pejex(Ted chav | - . - T . _ £ ON Ui
Tl S o0 *ON UOTIEDTIFIUSPL S1ZZON S U/ aged .
_MWWWI oama ) (ag)w ‘yabur1 oqoxd Do , oA aojexad).
g7 |mine B3 faxmsyoy peunssy T : K J:™A2R) . UDTIR00T |
(W&hm wa  Thi  pansseld OTIISDIE] . ‘ sef TN
yom | mvnon £S ommersdill ITRN A : . S\°n  WeLd |
w Ve ety . ] , . : A

ZOH.H.&O&.MOU .Hﬂ.H.ZﬂZZOMH%m NOOWYY
i




an-0FY# wiod

- 1 . o A.
¥ i Py
- 3 . . ; - L ] o
obb E7 | LB | oA | Bl e | € | m | ®s |0
L b L5 N m_.m__ i R «T % NAX o s L .\ .
il 5T o3 | oUl b ISR =S 2 X - T
obh £s? S JEH . bl 1°T - e | Lkt 'S €0h b
o 3b . oL¥T <2 o EW 7bb e P34 JET 9 ..am;q 1
ofh . LE8T 22 -8l % . OE EY Se 9 [Rikh | 4
W - EST £ | 8N S | 1 €52 9S’ | W&V S B I
Lh bhe & | ol Lol Tee | -Lho | &r.| Lgdm: |s
/7, ase 18 | &gol YL vk | ST SR AGEE
&b 981 93 .sol T'[8 T o | Gl g TR N B
ﬂg OSN cow Q_O — .h.. f.v rﬁ Vm. ' O—m.ﬂ m Wm. nr .N
BN S S | - e ot gt | W BT~ i
T (3) i (g U Gy e -
amiL | emixos| INNT0A i Swuwm | N, | o NI0 |
WONANY | TARES (L) dNIL JNNYS SYO S¥1 | 0 B0 | ANODIIAL NOHLS | RANVR | OMITINYS Jse |
LZ/o oN 1S3l g .3_._‘59 WOl diva C3uod <300ys Bo[ 1531 SUOTSSTWR zoasc.ml; p

{
e

TRR




/-.

s

TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot tube assembly level? \/ yes no

Pitot tube openings damaged? yes (explain below) L no
ap = LB (<10%), ey = 0K °(<10°), By = D5 ° (<50,
N PR S C-A) |

Y = Z;\ °, @ = l.! o, a = Zq em (in.)
) - .
z=Asiny = OS5  em (in.); <0.32 em (<1/8 in.),
w=Asin 8 = 05 cm {(in.)}; <.08 em (<1/32 in.)
P, 1Y cm (in.) B 9 em (in.)
Dy = 55 em (in.)
Comments:
Calibration required? ves /no

Quality Assurance Handbock M2-1.7
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TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot tube assembly level? | yes no

Pitot tube openings damaged? yes (explain below) no
a; = ?5 ° (<109, a, = ( ° (<10°), Bl = ,8 ° (<5°),
By r LYo (<50

v=_23.2-° eo=_10C ° a=_ 9% cn (in.)

z =Asiny = .0{ em {in.); <0.32 cm (<1/8 in.),
W=Asin6=__ 0% em (in.): <.08 cm (<1/32 in.)

Pa . <19 em (in.) Py ,“19 em (in.)

Dt = __ 55 cm (in.)

Comments:

Calibration required? yes - no

Quality Assurance Handbook M2-1.7




Nozzle Diameter Calibracion

RAMCON ENVIRONMENTAL CORPORATION

Lear Slegler Stack Samgler

Date

Nozzle Na.

Average Diamerer

Signature

Nozzle

No.

Average Diametel

7

8

9

10

11

] F i

12

Pitot Tube Calibration (S Type)

Pitocr Tube Identcificacion No. é" &/ Dace é - 9"’7/
Calibrated by: <=2 "Zwﬂ-
A" SIDE CALIBRATION
i Ap acd Ap (8)
ca Hy0 cm He0 DEVIATION
Run No. (4n. H,0) (in. Hz0) Cp(e) Cp(,)—§£fA)
L =, 2 2,2 327 L eo |
2 /. 7.6 L9432 |. o0 2
3 /o /., & 9271, 00/
C, (sIpe &) |, 530
"B SIDE CALIBRATION
Ap atd Ap{a) .
cm H20 cm H50 DEVIATION
Run No. (1a. H20) in. H20) Cp(s) Cp(a)-Cp(B)
1 2.4 3, b5 | L o0 d
2 % z, 6 .31, 0 %
L 3 Z: / /' 6 ’ ‘61? » 00 /
Cp (SIDE B) |, 630

Form No. EED-17-1

|Cp (SIDE A)-Cy (SIDE B) | »musT BE < 0.01

Cp(s) bl CP(th)

-
r

3

LiCp(a)~Cp(A OR B)|
AVERAGE DEVIATION = G(A OR B) =1

3

Ap std
4ps

~MUST BE< 0.0L




RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

Probe No. 4314 Probe Length é;

- .
Date of Calibration E “j "q__D Signature O 0 g

Name of Company to be tested

Note: 3 ft. probe - 5 min. warmup
6 £t. probe -~ 15 min. warmup
10 £ft. probe - 30 min. warmup
- Calibration flow rate = .75 CFM

350

300

250

200

PROBE OUTLET TEMPERATURE (F)

1508

100

50

¢ 2 4 6
Form No. EED-17-2 PROBE HEAT SETTING (%)




STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

‘Date ' S’ s- ‘10

Ambient temperature O

Thermocou§ le number é L/

-
)

. S S,
°C Barometric pressure x-. § ¢ in. Hg

_,.../ . Pd
Calibrator (2 PR Reference: mercury~in-glass [
other
e — 4‘——;—1—‘__"—'—'——
Reference Thermocouple
Reference thermometer potentiometer ‘I'emperatureb
point Source® | temperature, temperature, difference,
number {specify) °c °C %
— g 8 o«
A. oo oA 3Q S o o
iy -
a &w*u’ A1 Ayl , 80 3
LL’VQJ"‘"‘ . e !
' * ‘ o)
! Y k _’\ ’
acl ~
0 &“ﬁ"*""zq
a‘rfpe of calibration system used.
{ref temp, °C + 273) -~ (test thermom temp, °C + 273)] '
ref temp, °C + 273 100<1.5%.

Quality Assurance Handbook MS-2.5




METER BOX CALIBRATION DATA AND CALCULATION FORM

{(English units)

F.o8y.

el

10.22
1744

\; a3

Date # - 13- C;I?,. Meter box number NE “
Barometric pressure, B, = 29 99  in. Hg Calibrated by AL Haarr—
Gas volume Temperature — 1
Qrifice | Wer test | Dry gas | Wer test Dry gas meter
manomt?ter meter meter meter |Ialec [OQutlet | Avg |Time
f?z;;?s (Vw;, .(Vd;, (), (tdiﬂ, (tdo). (), (é), v, e,
in. #,0 £t £ o °F | °F | °F | °F |mis in. Hy0
o s s Bl 74 I%ﬁt{,’('ﬁyzs.’ 23] fot |i1.6457
1.0 5 (9 )
s | 1o ‘“is:l £ 1 18%0 Waoslkar .98 1199
2.0 10 & '_qu' (3 11 o lzval 982 199
e - 75‘1‘2‘15' 43 4B 1P s | 992 [192
4.0 10 @g 49 W5 %1110 Ku7 (.9t |1¢5
Ae | 997 |1yes
| on Y. = Vy P;(td * 460) ae, = <-0:0317 A [(tw * 480) G] :
g0l 136 115y o e B (0 vas)| P T (eg + 460) [ ¥
0.5 |0.0368
1.0 |0.0737
1.5 {0.110 559.75
2.0 |0.147
3.0 lo.221
4.0 |0.294

under td.

Form

#REC-02

If there is oaly one thermometer oo the dry gas meter, record the temperature

Quality Assurance Handbook M4-2.3A (front side)
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Name: Mr. Sumner Buck
Title: President

Qualifications: Mr. Buck is a graduate of the University of Mississippi with graduate
studies at Memphis State University and State Technical Institute of Memphis. He is a
graduate of the EPA 450 “Source Sampling for Particulate Pollutant’s" course and the 474
"Continuous Emissions Monitoring" courses outlined by EPA at Research Triangle Park,
N.C. He has been directly involved in conducting and supervising air emission testing for
over 15 years. He has personally conducted over 400 air emission tests. He currently
sponsors and directs visual emission certification schools for US EPA Method 8.

Project Duties: Mr. Buck is responsible for the overall supervision of each testing project.
This includes the correspondence to the State Regulatory Agency and the plant personnel
regarding scheduling, testing requirements, etc. He will assist in supervision of the project
preparation for each team involved and the overall organization between the testing
crew(s) and facility.

Name: Mr. Joe Sewell
Title: Vice President

Qualfications: Mr. Sewell is currently serving as the Vice President of RAMCON
Environmental Corporation. Mr. Sewell is a graduate of Christian Brothers University in
Memphis, Tennessee where he obtained a Bachelor of Science degree in Chemical
Engineering. He has conducted and supervised air emissions testing projects ranging
a broad spectrum of facility process categories. His accomplishments inciude the
development of the iristrumentai.branch of emissions testing utilizing continuous emission
monitors and gas chromatography. Mr. Sewell performs a major role in the upgrading

ot testing capabilities and professional quality that RAMCON Environmental Corporation
offers.




in

Project Duties: Mr. Sewell provides staff engineering and project administration to ensure
the integrity of the requested services. He serves as the primary contact person for
RAMCON Environmental Corporation handling all correspondence between the facility
personnel involved in the project and respective state agency representative(s). He
provides project leadership to RAMCON Environmental Corparation field superviscrs and
managers involved in the testing project.

Name: Mr. Ray Jenkins
Title: Source Sampling Director

Qualifications: Mr. Jenkins is serving as the Source Sampling Director for RAMCON
Environmental Corporation. He was promoted to this leadership position after gaining a
significant amount of experience in conducting and providing field supsrvision of a variety
of air fasting projects. Mr. Jenkins has personally conducted and/or supervised ali of the
prevalent EPA approved procedures with expertise in the instrumental analyzer
procedures. He graduated from Memphis State University obtaining a Bachelor of
Science degree in Biology. He is also currently certified to conduct US EPA Reference
Method 9 for the visual determination of emission opacity.

Project Duties: Mr. Jenkins provides project leadership to the Team Leaders and Field
Technicians. He ensures the test crew(s) invaolved in the test project will be properly
informed to his respective duties and responsibilities during the testing process.
Mr. Jenkins also serves as the Quality Assurance/Quality Control Coordinator and
provides guidance in QA/QC to each Team Leader with regard to sample integrity.




Name: Mr. Tommy South
Tile: Laboratory Technician

Qualifications: Mr. South is currently serving as Laboratory Technician. He is proficient
in conducting many analysis procedures such as front and back-half particulate analysis,
titrations, extractions, etc.

Project Duties: Mr. South conducts the laboratory analysis on the particulate samples.
He is also responsible for accepting the remaining field samples from the Field Sample
Bank Manager and performing inspection as to integrity. He documents the transfer on
the chain of custody forms and distributed the subcontracted sampies to the respective
laboratories.

Name: Mr. Michael Winkler
Title: Team Leader

Qualifications: Mr. Winkler is a Team Leader and has completed training in isokinetic and
proportional test methods. He received an Associate degree in Mechanical Engineering
from State Technical Institute at Memphis, Tennessee.

Project Duties: Mr. Winkler is responsible for conducting isokinetic sampling procedures
at the facility(s). He is also responsible for preparation, calibration and cleaning of the
necessary equipment for this testing. His duties on-site include assembling the sample
train, leak checking the system, operation of the train and recording the test data on the
field data forms.






