IRAMCON

ENVIRONMENTAL CORPORATION

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.

SOURCE SAMPLING
for

PARTICULATE EMISSIONS
CITY WIDE ASPHALT CO., INC.
St. Joseph, Missouri
October 18, 1988

G. Sumner Buck,” III
President

ﬁMm

Datve Armstrong
Team Leader

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112
TELEPHONE 800/458-4567 IN TENNESSEE 901/458-7000 FAX 901-458-3868


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.



IRAMCON

ENVIRONMENTAL CORPORATION

October 31, 1988

Mr. Harold Moody

City Wide Asphalt Co., Inc.
1701 N. 291 Highway

Sugar Creek, MO 64056

Re: Particulate Emissions Test - St. Joseph, Missouri
Dear Mr. Moody:

Enclosed you will find four copies of our report on the particulate
emissions tests we conducted at City Wide Asphalt's plant located in
St. Joseph, Missouri. Based on our test results, your plant does
pass both EPA New Source Performance Standards and those set by
the State of Missouri. The average grain loading of the three test
runs was below the allowable emissions standard set by EPA and the
State of Missouri. Therefore, this plant is operating in compliance
with State and Federal Standards.

You will want to sign the report covers and send two copies to:
Mr. Tom Scheppers

Missouri DNR

P. O. Box 176

Jefferson City, Missouri 65102

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

We certainly have enjoyed working with you and we look forward to
serving you again in the future.

Sinperéfy ,

G. Sumner Buck, III
President

GSBIlll:mew

Enclosures

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112
TELEPHONE 800/458-4567 IN TENNESSEE 901/458-7000 FAX 901-458-3868
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I. INTRODUCTION

On October 18, 1988, personnel from RAMCON Environmental
Corporation (REC) conducted a source emissions test for
particulate emissions compliance at City Wide Asphalt Company's
H&B drum mix asphalt plant located in St. Joseph, Missouri.
RAMCON personnel conducting the test were Dave Armstrong,
Team Leader, and Frank Kuhn. Kim Rea was responsible for
the particulate laboratory analysis including taring the beakers
and filters and recording final data in the laboratory record
books. Custody of the samples was limited to Mr. Armstrong
and Ms. Rea. Environmental Testing & Consulting, Inc. was
responsible for the SO2 analysis, and the coal analysis was
completed by Commercial Testing & Engineering.

The purpose of the test was to determine if the rate of
particulate emissions from the plant's baghouse and the total
contaminants by weight (grain loading) is below the allowable
limits set by the State of Missouri.

II. TEST RESULTS

Table I summarizes the test results. The grain loading
limitation for EPA is specified in 39 FR 9314, March 8, 1974,
60.92 Standards for Particulate Matter (1), as amended. The
allowable N.S.P.S. particulate emissions for EPA and the State
of Missouri is .04 gr/dsef.

Mr. Tom Scheppers of the Missouri Department of Natural
Resources, observed the testing conducted by RAMCON. Frank
Kuhn conducted visible emissions (Reference Method 9); opacity
on all three runs ranged from 0-15%, therefore meeting N.S.P.S.

requirements.
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TABLE 1

SUMMARY OF TEST RESULTS
October 18, 1988

Test Grain SO Actual
Run Time Loading Emissions Emissions
1 12:15 to 13:21 0.0137 gr/DSCF 3.64 lbs/hr 2.24 lbs/hr
2 14:16 to 15:21 0.0156 gr/DSCF 3.67 1lbs/hr 2.54 lbs/hr
3 16:25 to 17:32 0.0374 gr/DSCF 4.09 lbs/hr 6.25 lbs/hr
Average: 0.0222 gr/DSCF 3.80 lbs/hr 3.68 lbs/hr

On the basis of these test results, the average grain loading of the three
test runs was below the .04 gr/DSCF emissions limitation set by US EPA
and the State of Missouri. Therefore, the plant 1is operating in
compliance with State and Federal Standards.

I1I. TEST PROCEDURES

A. Method Used: The source sampling was conducted in accordance with
requirements of the U.S. Environmental Protection Agency as set forth in
39 FR 9314, March 8, 1974, 60.93, as amended.

B. Problems Encountered: No problems were encountered that affected
testing.



C. Sampling Site: The emissions test was conducted after a
baghouse on a rectangular stack measuring 30" x 45" with an
equivalent diameter of 36". Six sampling ports were placed 30"
down (0.8 diameters upstream) from the top of the stack and 90"
up (2.5 diameters downstream) from the last flow disturbance.
Thirty points were sampled, five through each port for two minutes

each, for a total sampling time of 60 minutes per test run.

Points ; //

on a Probe 30" /

Diameter Mark /’é‘“ 45"

.,'

*]12.0"
18.0"

240"

30.0"

36.0" 30"

[ B R N

*Measurements include a
6" standoff.
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IV. THE SOURCE



IV. THE SOURCE

City Wide Asphalt Co. employs an H&B drum mix asphalt plant which is
used to manufacture hot mix asphalt for road pavement. The process
consists of blending preseribed 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 and then

compacted with a heavy roller 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 conveyor. 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. The required
amount of hot asphalt oil is then injected onto and mixed into the dried
aggregate. The now newly formed hot asphalt mix is pulled to the top of a
storage silo by conveyor. The hot asphalt mix is then discharged from the
storage silo through a slide gate into waiting dump trucks, which transport
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%

moisture removal.

The drum dryer uses a burner a burner fired with coal to heat air to dry
the aggregate, and the motion of the rotating drum to blend the aggregate
and hot asphalt oil thoroughly. The air is drawn into the system via an
exhaust fan. After passing through the burner and the mixing drum, the
air passes through a baghouse. The baghouse was manufactured by H&B.
The exhaust gas is drawn through the baghouse and discharged to the
atmosphere through the stack. The design pressure drop across the tube
sheet is 1-6 inches of water. The particulate matter, which is removed by

the baghouse, is reinjected into the drum mixer.
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PLANT DATA

compaNy NaME (4 'de. /).Sghah‘ Ca-, Inc. .
COMPANY REP. DATE__ /O-/3-§§ PHONE ¢ 9/l 279-2880b
DATA SOURCE__CRT Scyeensy .
PLANT LOCATION 4/0/ 5. Soth Tervace, S1. Joseph, Mo. ¢ 4§07 -
PLANT MFG. PLANT MODEL # §7-9¢2 _ PLANT TYPE M_N]_[)(

H# R

MIX SPECIFICATION # dpug Tym 7 oIL sPECIFICATION # (oAl
___Fuel Oil __ |__ Venturi
Nat. Gas__ M, Baghouse
Time Propane _ | Burner Liquid Mix Pressure
24 Hour Coal _ | Setting |Aggregate] Recycle | Asphalt | Temp. Drop
TPH TPH TPH OF Inches
1 Water
245 ™ Coal G.¥ 294 | /4 1138 | 290] 360
j2:30 | Coal 724 | 30 4. | Ao | 3.60}
(245 | Coal 7.0 300 [4.S | 283 | 3.L0
1100| coal 1.25 | 298 138 | 280 ] 3.6o
1 1S | Coal .28 1 292 4.0 | 2851 3.9
220 Coal 6.5 1 49! 4.7 1397 4.10
3¢ | CoqlL 6728 | 293 142 8] ¢4 do
d:§0 | Coavr 7.00] A&7 1391 379! 400
310 | coal 690 297 4.2 | 2ga]| 37%]
3.20| coaL . 20| 297 4.5 | 2831 3.9
25| CoAL 7.20 | 290 [3.9 | 78] 3.90
‘Ho) Coal 7.25 | 290 3.9 1285 ] Y. 90
4:351 Coal | 725 | 290 3.2 {281 ] H.{q
‘10 ] Coal 2.50 | 297 4.3 1295 | H.29
X | Coal 740 ] 287 (3.6 [ 82| 4 /g

REC #0A
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DATA SUMMARY

Plant

1. Manufacturer of plant yanays

2. Designed maximum operating capacity 347 TPH € _4 % moisture.

3. Actual operation rate 3/4 TPH @ 4 % moisture.
4. Startup date J./y 22 /5% 8 .

5. Type of fuel used in dryer #2 fo./ £ foa/

6. Quanity of fuel consumption 72 Jesc/ //5 g= 727 A,
ol ) ar f w00 Tar A,

Aggregate
7. Name/type of mix A7 4 Z,}/c T Sarfce
8. Percent asphalt in mix a4 %.
9. Temperature of asphalt F00
10. Sieve/Screening analysis: % Passing;
Iy 3/8" #
3/4" # #
1/2" # #200
Baghouse
11. Manufacturer 4 &R
12. No. of bags E72 . Type of bags /4 WL I>
13. Air to cloth ratio #4s./ . Designed ACFM H, 007
14. Square feet of bags T L4 .
15. Type of cleaning; pulse jet X , reverse air ,
plenum pulse . Other
16. Cleaning cycle time 2 iy YO Seconds .
17. 1Interval between cleaning cycle /Y Siipnds .
18. Pressure drop across baghouse 745 Inches Af;;i.
19. Pulse pressure on cleaning cycle /20 psi.

COMPANY NAME 7, lyide Apates) o Tie. DATE v /% /8%
COMPANY REPRESENTATIVE Zpise & Fonr e
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10.

11.

12.

13.

14.
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Aggregate bins: Virgin aggregate is fed individually into each
of four bins by type. It is metered onto a conveyor belt
running under the bins to a shaker screen. The proporation of
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 rocks and foreign material |is
screened out of the mix.:

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

Rotary drum dryer/mixer: The aggregate is fed into the rotary
drum dryer where it is tumbled by flighting into a veil in front
of a flame which drives off the moisture. Further mixing is
also accomplished in this drum. Hot liquid asphalt is injected
approximately one-third of the way down the inclined drum
where it is mixed with the aggregate.

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

Knock off baffleing: A baffeling 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
project.

Liquid asphalt storage: The liquid asphalt is stored in this
heated tank wuntil 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/surge bin they are weighed on the loading scale
which tells the plant operator the amount of asphalt that is
being trucked on each individual load.

Fuel Storage

Stack



Y. EQUIPMENT USED



B.

EQUIPMENT USED

Equipment used on conducting the particulate emissions test

was:

The Lear Siegler PM-100 stack sampler with appropriate
auxillary equipment and glassware. The train was set up

according to the schematic on the nex page.

An Airguide Instruments Model 211-B (uncorrected) aneroid

barometer was used to check the barometric pressure.

Weston dial thermometers are used to check meter tem-
peratures. An Analogic Model 2572 Digital Thermocouple is

used for stack temperatures.

A Hays 621 Analyzer was used to measure the oxygen, carbon
dioxide and carbon monoxide content of the stack gases. For
non-combustion sources, A Bacharach Instrument Company

Fyrite is used for the gas analysis.

Filters are mady by Schleicher and Schuell and are type l-HV

with a porosity of .03 microns.

The acetone is reagent grade or ACS grade with a residue of
< .001.

Form #REC-07
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Vi. LABORATORY PROCEDURES & RESULTS
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

I. Field Preparation

A.

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 dessicator to dry
for at least 24 hours. Clean plastic petri dishes, also
numbered, top and bottom, are placed in the dessicator with
the filters. After dessication, the filters 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 book. 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 gel is placed in a wide mouth
"Mason™ type jar and dried in an oven (1759C for two
hours). The open jars are removed and placed in a
dessicator until cool (2 hours) and then tightly sealed. The
jars are then numbered and weighed on the triple beam
balance to the closest tenth of a gram, and 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.

II. Post-Testing Lab Analysis

A.

FILTERS: The filters are returned to the lab in their sealed
petri dishes. In the lab, the dishes are opened and placed
into a dessicator for at least 24 hours. Then, the filters are
weighed continuously every 6 hours until a constant weight is
achieved. All data is recorded on the laboratory forms that
will be bound in the test report.

Alternately, the test team may opt to oven dry the filters at
2209F for two to three hours, weigh the sample, and use this
weight as a final weight.

SILICA GEL: The silica gel used in the stack test is
returned to 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.
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PROBE RINSINGS: In all tests, where a probe washout
analysis is necessary, this is accomplished in accordance with
procedures specified in "EPA Reference Method 5". These
samples are returned in sealed mason jars to the laboratory
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 backhalf of the filter holder is washed with
deionized water into the impinger catch for appropriate
analysis.

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.

ACETONE: Conduct a blank analysis of acetone from the one
gallon glass container. This acetone will be used in the field
for rinsing the probe, nozzle, and top half of the filter
holder. Performing such a blank analysis prior to testing will
insure that the quality of the acetone to be used will not
exceed the .001% residual purity standard.

SPECIAL NOTE

When sampling sources high in moisture content, (such as
asphalt plants) the filter paper sometimes sticks to the filter
holder. When removing the filter, it may tear. In order to
maintain control of any small pieces of filter 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. The
net weight is the same and no particulate is lost. This
laboratory procedure is taught by EPA in the Quality
Assurance for Source Emissions Workshop at Research Triangle
Park and is approved by EPA.
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WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE

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 "zero"
position. The beam arrest lever (on the lower left hand side toward
the rear of the balance) is then slowly pressed downward to full
release position. The lighted vernier scale on the front of the cabinet
should align 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 carefully until the marks align. Now
return the beam arrest to 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 procedure 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, carefully 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 the fractional weight in grams (the decimal would appear before
the lighted digits) and the whole number of grams weight is the
amount "dialed in" on the left.

In general, be sure that the beam is in M"arrest" position before
placing weight 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.
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SAMPLE ANALYTICAL DATA FORM

Aadhe

Sample Location

Blank volume (V)
Date/Time wt. blank > —zo>-$ P
Date/Time wt. blank 0 - e/~ %%

Acetone blank residue concentration (Cgz)

Weight of residue in acetone wash:

=P ﬁzf;%W

Relative humidity in lab 5 %
Density of Acetone (pa) .7853mg/ml
Gross wt. [27. 36y mg
Gross wt. /27 -3675 mg
Ave. Gross wt. /T /.34 70 mg
Tare wt. /27. 3640 mg
Weight of blank (mgp) _5) mg
(Ca) = (Map) / (Va) (pa) = ( ¢ mg/q9)

Wa = Ca Vaw Pa = (O

y(zoe )(.78653) = (O )

Run # / | Run ¢ 2 Run ¢ J
Acetone rinse volume (Vay) ml ToT— ZC0 .
Date/Tinme of Wt ,s-2¢ -5 & Gross wt g 140 LS55V /55 r03e |y35 28
Date/Time of wt e ~—~/-&8 Gross wt g jyo §583 |\, 977030 (435,277
Average Gross wt g iY0. 585 F 1158 72034 \1357,253
Tare wt g V0. 568 2| /556579 (/327 oF@
Less acetone blank wt (Wjy) g o0 8.0 0-0
Wt of particulate in acetone rinse (mg) g ©0.0202 lo.v0os § lo-ofy T3
Filter Numbers # /CA/f 37 |\F-3,/5 /CI/ -3,
Date/Time of wtse "2¢-§ & Gross wt g 0 59285 loTec 37 lppr35o
Date/Time of Wt yo-2/-F 3 Gross wt g |lo.9¥2/ b.5¢3§ lo.r3ze
Average Gross wt g c.IY2 e jo.7c39 .55 @
Tare wt g o vzelr | T2ee (o T/55
Weight of particulate on filters(s) (mg) g 00225 lo.0o¥3 5§ |lo.o/¥ Z
Weight of particulate in acetone rinse g c.c2e 2 looo3 F|o.c8y 3
Total weight of particulate (mp) g .04 7 |l o9 6. /16T

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

Signature of analyst M g A -

=
Signature of reviewer | L// -

—t
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SOy ANALYSIS
(Method B)

Plant //é/g/ w[dﬁ | Date /() ‘5”"%@

Audit Samples

Audit Number

A B A B A B A B
Ysoln (m1)
Vg (m1)
N (N)
Vi (ml)

Vm(std) (dsem)

Cs0, (mg/dscm)

Ko = 32.03 mg/meq

SO9 Analysis for Impinger 2 & 3 Combined.

Run Number 1 2 3 Blank
A B A B A B A B

Vsoln (ml) 3 25 32)— 325

Vg (ml1) 70 — 17 T

N (N) ¥ . Jor

Vi (mi1) /S.6 | (56|16 f62 |29 1z |9d

Vm(std) (dscf)

Cs0q (Ib/dsef)
K3 = 7.061 x 10~% 1b/meq

Ao o o dud 8. S0P L

% ”r—\!"&\J.k fk"’d V /7
Analysis performed by: — Approved by: ‘/47;7

- 1

N
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RAMCON ENVIRONMENTAL CORPORATION — o
AR DATE T8

SAMPLE SITE

SOLUTION OF

ANALYZE FOR:

e

S03 & HpS04 MIST
ANTIMONY

ARSENIC
BERYLLIUM
CADMIUM
HEXAVALENT CHROMIUM
CHROMIUM

LEAD

MANGANESE
MERCURY

NICKEL

THALLIUM

ACRYLIC ACID
METHANOL

METHYL METHACRYLATE
STYRENE

OTHER

crey Wide o/, 2,3
IMPINGER # 3 F & .em,L((oMb/WG>
Ay/ ‘/M& en Perandg TOTAL # OF SAMPLES FOR ANALYSES o
RUN 4 VOLUME (m1)
CHLORIDES
/ - Fy
CHLORINE > 0
FLUORIDES 2 _ 377
NOx AS NO»
“ S0

ANALYZE BY THE FOLLOWING METHOD:

TEXAS METHOD
MECURIC NITRATE
¢~ METHOD 6
METHOD 7
METHOD 7c¢
METHOD 12
METHOD 13B (SPECIFIC ION ELECTRODE)
METHOD 25
GAS CHROMATOGRAPHY/
NIOSH METHOD
ATOMIC ABSORPTION
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SOz ANALYSIS

(Method 8)
Audit Samples
[ Audit Number Ro3i1ao 1A01289 Ao1a7/ BLAan K
A B A B A B A B

Ysoln (ml) 160 {jco {ice Jtce [ too [ 1co | (Co [CT
Vg (ml) 20 2.0 20 20 20 20 20 20
N (N) 0.0 102) 0.0108] 0.0/ 0,000 O.0re2d 001020010280 .00
Vi (ml) 0.3 l20.0 |32 6 133.35| 2.5 |95 1070 L0./0

Aoi1a89-c (300)]33.8
Vm(std) (dscm) 0.02/ 100271 0.0 10.02/10.0241 0.0/ {002/} p.0o2/
Cso, (mg/dsem) |/57/. Hs48 012525, 7|258¢.9] 23/-2] 9312

RO G- (3e0) |260s.,
Ko = 32.03 mg/meq
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9.
10.
11.
12.
13.
14.

15.
le6.

17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

CITY WIDE ASPHALT

8T. JOSEPH, MISSOURI -17-

SAMPLING TRAIN DATA

Sampling time, minutes

Sampling nozzle diameter, in.

Sampling nozzle cross-sect. area, ft2

Isokinetic variation

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

Avg. oriface pressure drop, in. H,0

Total particulate collected, mg.

VELOCITY TRAVERSE DATA

Stack area, ft?

Absolute stack gas pressure, in. Hg.

Barometric pressure, in. Hg.
absolute stack temperature, R°
c= .79
( C )

ft./sec.

Avg.

Average -\/vel. head,
Average stack gas velocity,

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
Total S0, concentration, 1lb/dscf

Total S0, emissions, lbs/hr

ORSAT DATA

Percent CO, by volume

2
Percent O2

Percent CO by volume

by volunme

Percent N

5 by volume

SUMMARY OF TEST DATA

10-18-88
RUN #1
start 12:15
finish 13:21
e 60.0
Dn .2700
A .000398
n
I 99.2
Vm 49.517
Tm 535
dH 1.53
M 42.70
n
A 9.40
P 29.75
s
Pbar 29.75
T 728
S--
-\/4P 0.98
v 63.51
s
Vic 360.00
Bws 26.10
Qsd 1145
acfnm 35820
CS 0.0137
E 2.24
C'.000003175
ESO2 3.64
CO2 6.80
02 13.10
CO .00
N2 80.10

10-18-88

RUN #2

14:16
15:21
60.0
.2700
.000398
102.0
51.280
541
1.48
49.80

9.40
29.75
29.75

739

0.96

62.33

328.00
23.93

1139
35154
0.0156
2.54

.000003220

3.67

7.30
12.60
.00
80.10

Format:

10-18-8
RUN #3

16:25
17:32
60.0
.2700
.000398
96.9
50.190
544
1.60
116.50

9.40
29.75
29.75

725

0.99

63.90

345.00
25.24

1170
36040
0.0374
6.25
.000003409.
4.09

6.80
13.10
.00
80.10

sumry4r



CITY WIDE ASPHALT
JOSEPH, MISSOURI

ST.
Vin(std)™
Where:
Vi (std)
v
m
Pbar
Psta
T
m
Tstd
aH
y
13.6
RUN  1:
Vi (std)
RUN  2:
Vm(std)
RUN  3:
Vin(std)

P dH
T (sta) bar + 75 g
vl
Tn P(sta)

Dry Gas Volume through meter at standard conditions, cu.
Dry Gas Volume measured by meter,

Barometric pressure at oriface meter,

-18-

= 17.64

in.Hg

cu.

Y V

ft.

in.

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

Absolute temperature at meter °R.

Standard absolute temperature ( 528°R).

Average pressure drop across oriface meter,

Dry gas meter calibration factor.

Inches water per inches Hg.

(17.64) (

(17.64) (

(17.64) (

.987) ( 49.517)

.987) ( 51.280)

.987) ( 50.190)

1.53

Dry Gas Volume

dH
13.6

Pbar +

T
m

Hg.

in.

(29.75) + ~J5 ¢
535
1.48
(29.75) + —13 ¢
541
1.60
(29.75) + —13 ¢
544

ft.

H20.

= 48.122 dscf

= 49.276 dscf

= 47.977 dscf

Format: dgmR3



CITY WIDE ASPHALT -19-
ST. JOSEPH, MISSOURI
Total Contaminants by Weight: GRAIN LOADING

!
Particulate concentration Cq gr./dscft.

— —
' gar "n
CS = 0.0154 o v
9 m(std)
Where:
' 03 . (3
CS = Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions,gr./dscft.
Mn = Total amount of particulate matter collected, mg.
v Dry gas volume through meter at standard conditions,
m(std)
cu. ft.
Run 1
1
— gr 42.70 -
Cs 0.0154 ng 28.122 0.0137 gr./dscft.
Run 2:
'
— gr 42.80 —
CS 0.0154 ng 29.276 0.0156 gr./dscft.
—— —
Run 3:
1
— ar 116.50 _
Cg 0.0154 ng 17.977 0.0374 gr./dscf.

Format: csR3



CITY WIDE ASPHALT
ST. JOSEPH, MISSOURI -20-
Dry Molecular Weight

= . < %
My = 0.44(%CO,) + 0.32(%0,) + 0.28(%CO + 3N,)

Where:
Md = Dry molecular weight,lb./lb.-mole.
%CO2 = Percent carbon dioxide by volume (dry basis).
%O2 = Percent oxygen by volume (dry basis).
%N2 = Percent nitrogen by volume (dry basis).
%$CO = Percent carbon monoxide by volume (dry basis).
0.264 = Ratio of O2 to N2 in air, v/v.
0.28 = Molecular weight of N, or CO, divided by 100.
0.32 = Molecular weight of o, divided by 100.
0.44 = Molecular weight of co, divided by 100.
Run 1:
Md = 0.44( 6.80%) + 0.32(13.10%) + 0.28( .00% + 80.10%) = 29.61 1b
l1b-mole
Run 2:
Md = 0.44( 7.30%) + 0.32(12.60%) + 0.28( .00% + 80.10%) = 29.67 1b
lb-mole
Run 3:
Md = 0.44( 6.80%) + 0.32(13.10%) + 0.28¢( .00% + 80.10%) = 29.61 1b
lb-mole

Format: mdR3



CITY WIDE ASPHALT

ST. JOSEPH, MISSOURI -21-
Water Vapor Condensed
r—— D — [ - ———
v _ Py R Tista) _ .
we = Vf - Vi M P = 0.04707 Vf - Vi
std 1 (std)
— ] r—‘ —
A = We - W, ; E(Std) = 0.04715 We - W,
Istq W (std)
Where:
0.04707 = Conversion factor, ft.3/ml.
0.04715 = Conversion factor, ft.3/g.
Vwc = Volume of water vapor condensed (standard conditions), scf.
std
v = Volume of water vapor collected in silica gel (standard
wsg e s
std conditions), ml.
Vem V= Final volume of impinger contents less initial volume, ml.
We- W, = Final weight of silica gel less initial weight, g.
P, = Density of water, 0.002201 1lb/ml.
R = Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.—mole)(oR).
Mw = Molecular weight of water vapor, 18.0 lb/lb-mole.
Tstd = Absolute temperature at standard conditions, 528°R.
Pstd = Absolute pressure at standard conditions, 29.92 inches Hg.
Run 1:
vwc(std) (0.04707) ( 350.0) = 16.5 cu.ft
Vusg (std) (0.04715) ( 10.0) = 0.5 cu.ft
Run 2:
Vwc(std) (0.04707) ( 318.0) = 15.0 cu.ft
Vusg (std) (0.04715) ( 10.0) = 0.5 cu.ft
Run 3:
Ve (std) (0.04707) ( 325.0) = 15.3 cu.ft
szg(std) (0.04715) ( 20.0) = 0.9 cu.ft

Format: vaporR3



Whe

ws

s

wsg

Run

Run

Run

CITY WIDE ASPHALT

ST. JOSEPH, MISSOURI -22-
Moisture Content of Stack Gases
Ve + szg
_ std : std
Bws - Vwc + sz + Vm X 100
std Istd std

re:

i

Il

td

I

std

wS

ws

Proportion of water vapor, by volume, in the gas stream.

Dry gas volume measured by dry gas meter, (dcf).

Volume of water vapor condensed corrected to standard

conditions (scf).

Volume of water vapor collected in silica gel corrected to

standard conditions (scf).

_ 16.5 + 0.5 ~ .
= 16.5 + 0.5 + as.122 X 100 = 26.10%
_ 15.0 + 0.5 _ .
- 15.0 4+ 0.5 + 49.276 X 100 = 23.93 %
_ 15.3 + 0.9 _ .
= T15.3 + 0.9 + 47.977 X 100 = 25.24°%

Format: bwsR3



CITY WIDE ASPHALT

ST. JOSEPH, MISSOURI -23-
Molecular Weight of Stack Gases
MS = Md (1 - BWS) + 18 ( Bws )

Where:

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

My = Molecular weight of stack gas, dry basis, (lb./lb.-mole).
Run 1:

M, = 29.61 (1 - 26.10 ) + 18 ( 26.10 ) = 26.58 (lb./lb.-mole)
Run 2:

M, = 29.67 (1 - 23.93 ) + 18 ( 23.93 ) = 26.88 (lb./lb.-mole)
Run 3:

M_ = 29.61 (1 - 25.24 ) + 18 ( 25.24 ) = 26.68 (lb./lb.-mole)

Format: msR3



CITY WIDE ASPHALT
ST. JOSEPH, MISSOURI

Run

Run

-24-

B8tack Gas Velocity

-- ~ TS(avg )
v = K - dap avyg. i
< b \\’ N 2ETs
— — \\ Ps Ms
= Average velocity of gas stream in stack, ft./sec.
— 1
= 85.49 ft/sec |(g/g-mole)-(mm Hg) / (°K)( mm H.,0 /5
= Pitot tube coefficient, (dimensionless).
= Velocity head of stack gas, in. HZO'
= Barometric pressure at measurement site, (in. Hg).
= Stack static pressure, (in. Hg).
= Absolute stack gas pressure, (in. Hg) Pbar+ Pg
= Standard absolute pressure, ( 29.92 in. Hg ).
= Stack temperature, (of).
= Absolute stack temperature, (OR). = 460 + ts‘
= Molecular weight of stack gas, wet basis, (lb/lb-mole).
1:
728
(85.49) ( .79) ( 0.98) -\\ = 63.51 ft/sec.
\| (29.75) (26.58)
2:
739
(85.49) ( .79) ( 0.96) =\ = 62.33 ft/sec.
\| (29.75) (26.88)
3:
725
(85.49) ( .79) ( 0.99) = 63.90 ft/sec.

_\\
\| (29.75) (26.68)

Format:

vsR3



CITY WIDE ASPHALT

ST. JOSEPH, MISSOURI -25-
Stack Gas Flow Rate
— — T P
std s
Q = 3600 1 -B \Y% A —_—
sd | wc-_; s Tstk Pstd
Where:
Qsd = Dry volumetric stack gas flow rate corrected to
standard conditions, (dscf/hr).
A = Cross sectional area of stack, (ft.2).
3600 = Conversion factor, (sec./hr.).
t = Stack temperature, (°f).
Ts = Absolute stack temperature, (OR).
Tstd = Standard absolute temperature, (528°R).
Pbar = Barometric pressure at measurement site, (in.Hg.).
Pg = Stack static pressure, (in.Hg.).
PS = Absolute stack gas pressure, (in.Hg.):; = Pbar + Pg
Pstd = Standard absolute pressure, (29.92 in.Hg.).
Run 1:
= _ 528 29.75 |_ dscf
Qsd—3600(1 .2610 ) ( 63.51)( 9.40) 728 59.92 |~ 1145367.4 hr
Run 2:
_ _ 528 29.75 |_ dscf
Qsd—3600(1 .2393 )Y ( 62.33)( 9.40) 739 59.92 |~ 1139871.2 hr
Run 3:
- - 528 29.75 | _ dscf
QSd 3600(1 .2524 ) ( 63.90)( 9.40) 755 29.92 |~ 1170635.8 hr

Format: gR3



CITY WIDE ASPHALT

ST. JOSEPH, MISSOURI -26-

(Cg) ( Q)

7000 gr./1b.

Emissions Rate from Stack

1b. / hr.

Where:
E = Emissions rate, lb/hr.
c, = Concentration of particulate matter in stack gas, dry basis,
corrected to standard conditions, gr/dscft.
Qsd = Dry volumetric stack gas flow rate corrected to
standard conditions, dscf/hr.
Run 1:
( 0.0137) ( 1145367.4)
E = = 2.24 1b. / hr.
7000
Run 2:
( 0.0156) ( 1139871.2)
E = = 2.54 1b. / hr.
7000
Run 3:
( 0.0374) ( 1170635.8)
E = = 6.25 1b. / hr.
7000

Format: eR3
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I

I

CITY WIDE ASPHALT

-27-

ST. JOSEPH, MISSOURI Isokinetic variation
© - 100 1 0.002669 V. _ f (V, / Tp) (P, + dH / 13.6)
s 60 o \Y P A
| s s n ]
Where:
I = Percent isokinetic sampling.
100 = Conversion to percent.
TS = Absolute average stack gas temperature, °r.
0.002669 = Conversion factor, Hg - ft3/m1 - "R.
Vic = Ttl vol of liquid collected in impingers and silica gel, ml.
Tm = Absolute 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 seconds to minutes.
© = Total sampling time, minutes.
Vg = Stack gas velocity, ft./sec.
PS = Absolute stack gas pressure, in. Hg.
An = C(Cross sectional area of nozzle, ft2.
Run 1:
_49.517 [, 1.53 |
(0.002669) (360.00) + — o _32.75 * 3.6 |
= (100) ( 728 )| G5 60.0 ) ( 63.51 ) ( 29.75 ) ( .o000398 ) | 29-23
Run 2
A - o
51.280 1.48
(0.002669) (328.00) + — .7 _33.75 * 3.6
= (100) ( 739 )| 55 ( 60.0 ) ( 62.33 ) ( 29.75 ) ( .000398 ) | 102.0%
Run 3:
_50.190 [, 1.60 |
(0.002669) (345.00) + — _33.75 * 13,6 |
— = 9
(100) ( 725 ) 60 ( 60.0 ) ( 63.90 ) ( 29.75 ) ( .000398 ) 96.9%

Format: iR3



CITY WIDE ASPHALT

ST. JOSEPH, MISSOURI -28-
10-18-88 gulfur Dioxide Emissions

E = C805 X Qgg

Where: E = Emissions of sulfur dioxide, lbs/hr.
Qsd = Stack gas flow rate, dscf/hr.
CS0» = Sulfur dioxide concentration, 1lbs/dscf.
Run # 1:

3.64 lbs/hr

E = ( .000003175 1lbs/dscf) ( 1145367.4 dscf/hr)

Run # 2:

E = ( .000003220 lbs/dscf)( 1139871.2 dscf/hr) 3.67 lbs/hr

Run # 3:

E = ( .000003492 lbs/dscf)( 1170635.8 dscf/hr) 4.09 lbs/hr

Format:So2r3



CITY WIDE ASPHALT -29-
ST. JOSEPH, MISSOURI

10-18-88 Emissions of 80,PPM (Parts Per Million)
453.593g | MOL 50, | 22.4 1 293% £t
E = CSO2 ' P 1,000,000
1 1b 64g 802 MOL 2737K 28.317 1
Where; CSO2 = Concentration of o, in lbs/dscf.
453.593 = Conversion to grams.
64 /MOL so, = Molar conversion of S0, .
22.4 1/MOL = Volumetric molar conversion 273°K.
293°K/273°K = Temperature correction to std. conditions.
28.317 1 = Conversion of liters to cubic feet.
1,000,000 = Conversion to parts per million.
Run # 1:
= o 3 o
E = ,000003175 lbs| 453.593g| MOL 502 22.4 1] 293K ft 1,000,000 =
dscf 1 1b 64g SO2 MOL 273°K 28.317 1 19.10ppm
Run # 2:
- . o 3
E = .,000003220 1bs|{ 453.593g| MOL 802 22.4 1| 293K ft 1,000,000 =
dscf 1 1b 64qg 502 MOL 273°K 28.317 1 19.38ppm
Run # 3:
E = :000003492 3 ° 3
lbs| 453.593g| MOL SO2 22.4 1| 293°K ft 1,000,000 =
dscf 1 1b 64g SO,| MOL 273°K| 28.317 1 21.01ppm

Format : ppmso2R3



CITY WIDE ASPHALT

ST. JOSEPH, MISSOURI

10-18-88
Where:
Run # 1:
CSO, = 7.061
Run # 2:
CSOp = 7.061
Run # 3:
CS0, = 7.061

-30-
Concentration of Sulfur Dioxide

CS02 = K3N (V¢ - Vip) (Vsoln)

€SO0,

\44
Vb
Veoln

Vm(std)

x 1075 [ .00859(

Va

Vm(std)

Sulfur dioxide concentration, 1lbs/dscf.

7.061 x 10~3, 1bs/meq.

Normality of barium perchlorate titrant,
g. equivalent/liter.

Volume of barium perchlorate titrant used for
the sample, ml.

Volume of barium perchlorate titrant used for
the blank, ml.

= Total volume of solution in which the sulfur

dioxide sample is contained, ml.

Volume of gas sample measured by the dry gas
meter corrected to std. conditions, dscft.

Volume of sample aliquot titrated, ml.

X 1073 [ .00859(

x 1075 [ .00859(

15.60 - .10 )(__325.0)]
20.00 = .000003175
192 ) lbs/dscf
16.20 - .10 ) (__325.0)]
20.00 = .000003220
( 49.276 ) sheseer
17.10 - .10 ) (_325.0)]
20.00 = ,000003492
( 47.977 ) Thesdeet

Format:Cso2r3
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RAMCON ENVIRONMENTAL CORPORATION

Plant C[n‘;é g“,bg é%‘gggéz (;_/dglgﬁﬁ(oy )= /.56 Ambient Temperature 57 v | WS
Barametric Pressure 249, 75~ malR/
Location <7 dr<sgir | p¥ls Assumed Moisture, % 377; umu(%? ;Zi
Eator DaLE rﬂlnz(rfmoz-’ i) Probzi Lindgth,lfm(ft) 26 onreence| 387 70
N 8 Nozz tification No.
ot G AL 7] | me. calibrated nosale Diac - (in JimZegfEm
Sample Box No. _ s o] Probe Heater Setting <~
Meter Box NO. & -Ag?2 /20225 b”ﬁe— P Leak Rate, m3/min. (cflm) 4, p2r¢ £ 7
Meter H @ _J pg~ i —j0ecoco Probe Liner Material §7e.,usgq <res4
C Factor __ 957 %" ) Static Pressure, mm Hg (in.Hg) # .¢2s~
Pitot Tube Coefficient Cp , 795~ ' Filter No. [fx 3:/7 /, 5862/
Schematic of Stack Cross Section
STACK |VELOCITY | PRESSURE GAS GAS SAMPLE TEMP. |FILTER GAS TEMP LVG
SAMPLING | VACUUM TEMP HEAD DIFF. ORF. | SAMPLE AT DRY GAS METER |HOLDER CONDENSER OR
TRAV. PT | TIME (Ts) (Ps) |MIR VOLUME oF TEMP IAST IMPINGER|
NO. (8)min. in. Hg °F in H20 in H20 £t3 Iniet Outlet °F °F
1575 : 3457 . .
g =37 | 4 29% [J | 7.7 43| D | (e |25 <o \
2| 1pM 4 sy | Ll L s 13993 | ¢e Le 275 | e v
3| j021 4 274 .o | & Yoo, M | TC Lo | 245 e
71925 4/ 272 /.0 /.4 dp2.45 | T Lo | 255 Yo
51 /298" i 2% /.0 [ VHey 1\ | T Ly | 2e¢c 40
é.
4 P | 4 | oes | o L dosgo | 70 | k2 | 2725 | #c
2| /23 5 270 /.3 D.C 4o.04 | ¢ G2 245 <
3] /032 S~ 1274 /.3 2o |4e4.97 | % Lo | 2%¢ 4
4| /oA o 1374 [ ] 1,7 Vg | 92 | Lo | 2se oz
s1/23¢ 4 299 1. L7 \s.48 | 54 (H | 2ES <0
3] -
% 1|12 55 4 3% [.o [ Y594 | €4 ¢4 270 Ao
2| /o4 < 1266 | 1.2 L4 14e.99)| 1 | ¢ | 2¢c Ao
2| 1244 3 272> | 1.3 2.6 Nq14.43] %6 L¢ 455 A
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plant <’ Ty (O s ﬁspﬁ/;c/"

RAMCON ENVIRONMENTAL CORPORATION

m= /.56

Ambient Temperature éO&F

Location S7, cJosspH 1202
Dpv ik PR mSTRaxE”

Operator
Date

Run No.

)0 -1 %Y

2

Sample Box No.

Meter Box No.
Meter H @
C Factor

C-22 /700284

/85

LI€2

Barametric Pressure 54. 75 ma

Assumed Moisture, % ;7

Probe Length, m(ft) 5 A7,

PINGER SILICA GEL
Yo i
418 | Y
wmaL| 300 Nl
AR
ORG24

Nozzle Identification No.
Avg. Calibrated Nozzle Dia., (in.),g?og.ozgém "
Probe Heater Setting <~
Leak Rate, m3/min. (cfm) /, ¢pn% (@ 57
Probe Liner Material < 4/ i5<s 5755 <
Static Pressure, mm Hg(in.Hg) #,cs”

Pitot Tube Coefficient Cp |, 724 Filter No. fK 3j1§ [/, 220
Schematic of Stack Cross Section
STAXCK VELOCITY PRESSURE GAS GAS SAMPLE TEMP. |FILTER GAS TEMP LVG
SAMPLING VACUUM TEMP HEAD DIFF. ORF. SAMPLE AT DRY GAS METER | HOLDER CONDENSER OR
TRAV. PT | TIME (Ts) ( Pg) MTR VOLUME - oF TEMP IAST IMPINGER|
(8)min. in. Hg °F in H20 | in H20 £t3 Inlet Outlet °F °F
IWMhe | 2 2¢ 2 A2 el Wz U 7¢ D45~ wd>
2| J42¢ 2.5 | 270 04 [.o ¥y, 3¢l 74 | 70 255 4o
31 /422 2 27% 36 SC  447.9¢ | 7% 78 75 4/
4| 1424 3 >7¢ 57 . ¥9 444 13 | ¢ 7c 2¢3 e %\
o 1424 A YR 42 G s 65 | g 70 23 4/
2250 | 25 | peqd | ez | 41 \#ras| g2 | 7¢ | ose |
2| /43 4 24% [0 [.b 945320 €4 A 205 2
3| 1435 4 27¢ [.o | & 4543 | 94 | /¢ 245 72
4l 7435 al 292 S P VoY B L% 7c 257 i
§10431 3 270 (45 70 e 78| $X | ¢ 2¢0 /A
o US| 4 laez | 92 | 1Y | dmss| $x | 7o | 265 | 4
2| 442 5~ el 1.4 22 WMe257 | 92 75 | 275 Wi
1444 4,5 | 27¢ [.2 [ 444 53| 9¢ 72 260 </

e - A
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! ' — Cpree Cagro
(i»fcy &/GNE /42v@yﬁuJ 57}<19§$F%0 Mo. §kMﬁOQLﬂ:
(0-yg-5% 37~ =
1 2 3
Run # ,
Collection Method Average
Continuous/Grab Actual . Actual Actual Net
GAS Reading Net | Reading Net Reading Net volume
C02
g 7 ¢s51 4.8
0, (Net is actual .
0, reading minus
actual CO, reading) /3. /
CO (Net is actual
CO reading minus
actual O, reading) (:7
N; (Net is 100 minus
actual CO reading) 5%9 /
Run 4 ol 1 2 3
Collection Method Average
Continuous/Grab Actual Actual Actual Net
GAS Reading Net JReading Net Reading Net vVolume
COz
0, (Net is actual
0O, reading minus
actual CO, reading)
(3G
CO (Net is actual
CO reading minus
actual 0, reading) (:7
Ny (Net is 100 minus
actual CO reading) gz- /
0.
Run ¢ S 1 2 3
Collection Method Average
Continuous/Grab Actual Actual Actual Net
GAS Reading Net ] Reading Net Reading Net Volume
¢ 7 75| -8
O, (Net is actual
O, reading minus
actual CO, reading) /5 /
CO (Net is actual
CO reading minus
actual 0, reading) (7
Ny (Net is 100 minus
actual €O reading) g«j /

Farm RECH10
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POSTTEST DRY GAS METER CALIBRATION DATA FORM (English units)

Test number Date (O—Z/'%S Meter box number G -24 & Plant
Barometric pressure, P, = 27.7% in. Hg Dry gas meter number 75205 Pretest Y , 9997
Orifice Gas volume Temperature Y.
manometer | Wet test Dry gas | Wet test Dry gas meter t
setting, meter meter meter |[Inlet |Outlet Averagg Vw Pb (td + 460)
(aH), v,), Ve, | ), [ty )|ty ), | (t,° | Time | vVacuun | ¥,
in. H,0 3 3 i (o) 9), setting, v P + AH t + 46
2 ft ft °F °F | °F °F | min | in. Hg a (% 13.6)( w O)
/
/ 10 wes | 74 75| 42| 4T |3ee] 5 292 Lot
) 10 oz | 74 17261 vz | 47 N395] 5 |.orol o9
/ 10 0.z | 74 56| vz | 97 liz.051 & A5 /06
Y= 993

where

If there is only one thermometer on the dry gas meter, record the temperature under Yy

Gas volume passing through the wet test meter, ft3.

Gas volume passing through the dry gas meter, ft3.

Temperature of the gas in the wet test meter, °F.
Temperature of the inlet gas of the dry gas meter, °F.
Temperature of the outlet gas of the dry gas meter, °F.

Average temperature of the gas in the dry gas meter, obtained by the average of 4 and td , °F.
. . i o
Pressure differential across orifice, in. HZO'

Ratio of accuracy of wet test meter to dry gas meter for each run.

Average ratio of accuracy of wet test meter to dry gas meter for all three runs;
tolerance = pretest Y +0.05Y.

Barometric pressure, in. Hg.

Time of calibration run, min.

Quality Assurance Handbook M4-2.4A
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Meter box number (' " %/ 7@%/

Date /ﬂ - ? ‘7?

Barometric pressure, Pb = é& in. Hg Calibrated by A% L o
' Gas volume Temperature
Orifice Wet test | Dry gas | Wet test | Dry gas meter
manometer meter meter meter Inlet |Outlet | Avg Time
setting v, ), (e ), [ (e ), 1 (t ), | (t.),](O),
(AH), w3 d3 w di do d Yi AH@i
in. H20 ft~ - ft °F °F °F °F min in. HZO
0.5 5 7%
4. 807\ ¢
-0 s MmN 94 V%0 V%41 \tw| .97 INY,
P O ZY
1.5 10 ’ ¢
o 7¢ D (e (9] \ms1| Lso | 20
2.0 10
]
3.0 10
4.0 10 '
i
we |, 97 [ 1.06
AH, t +460) 0] 2
i, | A |, Vo Pplty * 460) e = _0:0317 AH (e, +460) ©
2 Vd(Pb + _13.6) (t + 460) b d w
0.5 |0.0368
1.0 {0.0737
1.5 ]0.110
2.0 10.147
3.0 10.221
4.0 10.294 .
? If there is only one thermometer on the dry gas meter, record the temperature
under td.

Quality Assurance Handbook M4-2.3A (front side)

Form #REC-02
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RAMCON ENVIRONMENTAL CORPORATION

q-5-8NM

Date

EPA QA MANUAIL VOL.
Section No.

III
3.4.2

Revision No. 0

Date January 15,

1980

Page 17 of 22

Thermocouple number jr\.Qe }

Ambient temperature Eifz “S?FBarometric pressure ?K)fszl'in. Hg

Calibrator(?jﬂi&é%éagz

Reference: mercury-in-glass
other
Reference Thermocouple
Reference Thermometer Potentiometer | Temperature
1 point _-SourceP Temperature, Temperature, Difference,®€
| number2 | {spécify) »s.°¢ s % %
| Tee N
| A SR IR S5 o
; .
;
!
.FS EOCA_ \ SO \SSCD Q )
[
i
C  |ovemo \\S S S |
D |Aebeod| o3 &S S
— — Y, C
ok aid BN 67— | &

QEvery 30°C (S50°F) for each reference point.

bType of calibration system used.

C{(ref tem °C + 273) - (test thermom temp, °C + 273
4 L P )% 100 <1.5%.

ref temp,

°C + 273

Figure 2.5 stack temperature sensor calibration data form.



~4/, EPA QA MANUAL VOL. IIX
Section No. 3.4.2
RAMCON ENVIRONMENTAL CORPORATION Revision No. 0
Date January 15, 1980
Page 17 of 22

Date qLS;7§§—] ‘ Thermocouple number éé;#éox\ Z/
Ambient temperature Equ B‘SfFBarometric pressure Eg}fi?L,in. Hg

. /,\ . /
Calibrator ( . z&‘l &E;Q: Reference: mercury-in-glass

other
B Reference Thermocouple
Reference Thermometer Potentiometer | Temperature
{ point SourceP Temperature Temperature Difference,®
’ ’ ’
{ numbera (specify) e & v K © %

N R T S -2 3 o
E OV | SO NG
¢ ool | NS s
D [Mbiad| &% e

U1 56 54

Yo 0 0

AEvery 30°C (50°F) for each reference point.

bType of calibration system used.

€{(ref temp, °C + 273) - (test thermom temp, °C + 273))
ref temp, °C + 273 ] 100 il.S%.

Figqure 2.5 stack temperature sensor calibration data form.




—/?:Z" EPA QA MANUAL VOL. IIIX
Section No. 3.4.2
RAMCON ENVIRONMENTAL CORPORATION Revision No. 0
Date January 15, 1980

Page 17 of 22

Thermocouple number

Date ’;§§N§;<?§§b (?jhED
Ambient temperature QE§\A °C Barometric pressure igs?ﬁm in. Hg

mercury-in-glass

Calibratoffﬁmgmd§9{m»mkﬁeference:

other
Reference Thermocouple
Reference Thermometer Potentiometer | Temperature
point Sourceb Temperature, Temperature, Difference,®
number?2 (specify) °C °C $
- -
%} SQQ_ 'ﬁf;l? "&533 (::lo
[
»‘ o\

S

C
A\

gy

N e X

NWve

e
N

1% 5b

SN

N

AN

Do
S
St
25

aEvery 30°C (50°F) for each reference point.

bType of calibration system used.

€((ref temp, °C + 273) - (test thermom temp,

°C + 273)]

ref temp,

5c + 273

] 100 <1.5%.

Figure 2.5 stack temperature sensor calibration data form.
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RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

Probe No.

Befe’ Probe Length Al e

Date of Calibration '§§§;§§<?<$\ Signature-hzﬁsb&x»S*\QEi}\93n<»s=;;§f,w_

Name of Company to be tested .

Note: 3 ft. probe - 5 min. warmup
6 ft. probe - 15 min. warmup
10 ft. probe - 30 min. warmup
Calibration flow rate = .75 CFM
350 =
N
E; 300
[¢3]
&
&
o
E 250
£
£
m)
=
5 200
& e\
& N0 K
S
NNy
T .
100 IS
50
0 2 4 g 6 8



Form No.

Nozzle Diameter Calibration

Y4 -

RAMCON ENVIRONMENTAL CORPORATION

Lear Sieglet Stack Samgler

Date " Signature
Nozzle No. Average Diameter Nozzle No. Average Diameter
1 ‘ 7
2 8
k] 9
4 10
b] 11
6 12
Pitot Tube Calibration (S Type)
Pitot Tube Identification No. :3 Date o/ Q L)
Calibrated by: WO Doy, \ . R .
"A" SIDE CALIBRATION
bp std ap (s)
cm Hy0 cm H0 DEVIATION
Run No. (1n. H30) (in. Hy0) Cp(s) Cp (a)—Cp(A)
‘ &, U - - {
! [ . & 1935 <, 2
2 I . a s |20 < . 0
3 0. S8 3¢ |.q4al] <£.2]
C, (SIDE A) DS
"B" SIDE CALIBRATION
Ap std Ap(s)
cm H20 cm H,0 DEVIATION
Run No. (in. H20) in. H20) Cp(s) Cp(s)-Cp(B)
{ < , -—
1 le & ’ . 8 P ,‘36715 b ;4f
2 ’\f v €y o o / .
Jed by ¢ & Y, PR
- - ~ e
L 3 e o = % ri o}c?,t ¢ 5’[
Cp (SIDEB) |, 2 )
3

EED-17-1

Z|Cp(s)~C,(A OR B)
AVERAGE DEVIATION = G(A OR B) = 1 © P |

3

|Cp (SIDE A)-Cp,(SIDE B)| «MUST BE < 0.01

CP(B) - Cp(etd)

Ap std
Apg

+MUST BE< 0.01



X. RAMCON PERSONNEL
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RAMCON Environmental Stack Test Team

Sumner Buck - President

Sumner Buck is the President of RAMCON Environmental. He is a
graduate of the EPA 450 "Source Sampling for Particulate Pollutants"
course and the 474 '"Continuous Emissions Monitoring"™ course all
given at RTP. Mr. Buck is a qualified V.E. reader with current
certification. Mr. Buck has personally sampled over 400 stacks
including over 300 asphalt plants. He is 44 years old and a
graduate of the University of Mississippi with graduate studies at

Memphis State University and State Technical Institute of Memphis.

Dave Armstrong - Team Leader

Dave Armstrong has been employed by RAMCON for three years.
He has undergone extensive training in Methods 1 through 9. He
is qualified as a team leader and has personally sampled over 150
stacks including over 100 asphalt plants. He is currently certified

as a V.E. reader.
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o lwls s | 1§15 [jollo
ciry STATE zZiPr 2 5 10 | & < 1 | § 5 s 5
St. J Mo,
PHONE oses SOURCE tO NnUMBER ! 5 5 S |5 > S 5 O 15
FROCESS EQUIPMENT ;rtnarmc MODE . =] S fol 2 - [0 1S > /0
ﬁsFHALT PLfHuT 300 TPH s S |s|slrol (1510|158
CONTROL EQUIPMENT OPERATING MODE Py 125 lo /5 5 3¢ 5 10 /0 5
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D-10 ABove sTMeK Exi e l/slioliolio]l “ 15 liols |5
OESCRIDE BACKGROUND aow
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i/ BLuE Clone 515 15 |io 0 1101515
WIND SPEED WIND DIRECTION ve IO 5 ‘0 lO .o IS ‘o /D /‘S
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| g (0’0 = » o |5 |5 lis]»*|S 151615
SOURCE LAYOUTY SKETCH ORAW MORTH ARROW | 22 10 10 5 5 2 |16 |0 15 <
- @ s (s ipiSs sl liols |s lis
rg/ » 1S lwls [0} = 1o ? 1015
ceas lo /o |5 |5 5. 1515
26 5 LO 5 5 56 lo 5 5 5
v |5 15 1S5 lip | jloiioliolls
» W0 |S |5 13 » {|5llpolio 1o
» 515 15 15 | = 1pl5 |lo]ls
2 |S |5 (S5 o]« |5 jlollolS
OBSERVERS POSITION HIGHEST PERIOD l S \:WERE O

COMMENTS

A —

RANGE OF OPACITY READINGS

070 MINIMUM

159,

AXIMUM

OQUHSEHVER'S MNAME (FRINTY

FRank (.

KuAn

OGSE#\/EN S SIGNAYIIRE

ODATE

[0-18-858

ORCANIZATION

AmMceon  ENVIRONmew

PHAVL HLCEIVED A COCY OF THESE OFPACITY OBSERV ATIONS
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c:nrf’q’:u '

Coal
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SOUHCE NAME N . OC@SEHVATION OATFE START Yime STOP Tires
C iy Wide Aspumtir 10-18 - 9% 1415 1515
" a 'y 10 as v 0 s 2 as
1S Joliels | »liole s o
ciry STATE zir 2 | 5 {0 5 /1D 32 (0 \ 5 5 5
S5T. T P -Mp
rFHONE OSEFH SGURCE (G NUMBER } 5|5 Jrolio 33 S 5 5118
CESS € PMENT ;rcaanns MODE . Lo S IS = : lo 5 i 0
AsPratr— PlLar | 200 TRH C Holto 15115 1 1o 1D lio] (g
CONTROL EQUIPMENT OFERATING MODE . e
1S5 1o 1515 o 1| o] o
£
ocscmlé:’mo&s—stig\icif ’ 5 1o 5 1o . D 5 5 (D
AT STRACIC EX 1T '*lto 51515 1 lo]l 5 |0l s
HEIGHT ABOVE HEIGHT RELATIVE
GROUNOD LEVEL 30/ TO O@SERVER 3 O/ ] S 5 /o 10 39 LS O S 5
DISTANCE FNOSM gs:av:n DIRECTION FROM OBSERVER 10 5 1 5 5 5 40 5 10 )O ] O
DESCRIBE EMISSIONS ' 5 /O 5 5 “ [O I.S (5 ,O
- _ 2 o | S |toliol *ijo] 5] 5] 6
€MISSION COLO PLUME TYPE: ONTINUOUS
“/AL’-E 8«0“)” FUGITIVE (] INTERMITTENTY ( i 15 {O 15115 42 5 15 5 5
WATEN DROP&TI’S PRESENT IS WATER DROPLET PLUME 14 44
no Y YeES g ATTACHED O DETACKEDR o S 5 2 to 15 6 5
AT WHAT POINT IN THE PLUME WAS OPACITY DETERMINED '3 15110 QL0 43 5 1o 11010
8- 10" ABOWE STACK ExiT v Jip |5 lis{i5] [0 o |tel (o
DESCRIBE BACHKGCGROUND
SKY 5 o oltS 5145110 |1
AACKGROUND COLOR SKY CONDITIONS ie 15 5 5 5 a8 5 5 5
Rlaw E Cleae ~
WIND SPEED WIND om:cnor/ - ' _5 15 10 1O i lS |5 10 Y
S—jo MPH Easv; Vorrrins 7| = lo |5 |t6 | 5115|5155
AMBIENT YEMPERATURE RELATIVE HUM{OITY
; 20 F » Jlo ji15] 15| S s |5 15 118 (10
SOURCE LAYOUT SKETCH ORAW NQRTH ARROW 22 5 [O 5 15 s2 s 15 S 5
<:1i> DlS ool el 2 115 1o {16 1b
‘{/ * o155 |51 |lo]ls |55
& é«;’sosuou POINT 2s 10 = /5 I.S ss S ISITEI
* lol15|wlio] * lsl(s5l5 {5
Tyto|l 515 o515 hels
* 1S5 15 (1016 |t lipljol 5115
" SuNspaBow uNE | ®» |5 1/518lw ]| = o |5 |15]1D
g * o5 16516 “ Jlo |5 [tofio
AVERAGE OPACITY +OR NUMBER OF READINGS ABOVE
OBSERAVERS POSITION HIGHESY PERICO /5 « WERE G

COMMENTS

RANGE OF OPACITY READINGS

070 MINIMUM

/57DMAx|MUM

OHSEHVER S MAME (FPHINT)

fRANK C. KUuHw

OBSERVER $ SIGNATIJE

DATYTE

10-18-8%

—

ORGCANIZATION

Arcon Envigaumenral, CORP:

PHAVL HLCEIVED A COPY OF THESE ORACIT Y OBSENVATIONS

StaNnATUE

CERTIFIED b Y

Carl KognT3a

OAYE

g-b-33

ey
T OAavTe

VEHIFIEO by

DTATE of lewm.

DATE

4-6-3%

[ R

"REC#14
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Ciroy Wide Aspopt 10-(%4-9% le30 %:730
™M o ‘s 10 as | m ° ‘s 10 as
*llo SIS IS5 {iol/el|5 |s
vy STate zir P o fio Jtofio |22 | 51155 |5
ST. Josep s Mo.
PFHONE L £ SOURCE 10 NUMEER ? { 5 Lo 1o 5 - ol 5 1510
! flpjle g ls * oo |S | s
PROCESS EQUIPMENT OPERATING MODE
Asprars Plowr 302 TPH * Lo N51S 1S | g5 lis]islS
CONTROL EQUIPMENT OFrERATING MOODE . s e |
RAe Houl s 2 S 115 15 liol5]s
OESCRIHE EMISSION POINT ] 4 ) ] O o | § 7 [j). 15 5 5
AT S57ACK EXIT * LIS IVS 1S e ] 110 {105 |15
HEIGHT ABOVE HREIGHT RELATIVE
GROUNOD LEVEL 30 I} TO OGSERVER 3 0 / ° 5 | O 5 5 29 5 /O lO 16
OISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 10 1o 15| 15 a0
150" £ A+ 1o o |(5115]5¢
DESCRIBE EMISSIONS ' 1O 5 5 5 ! S 5 101 4§
€EMISSION COLOR PLUME TYPE: CONTINGOUS . > 2 1515 = (O0]15 [0 llo
w H ITE /é/\’.v“y FUGITIVEQ INTERMITTENT o) '3 Lo |\5 5 5 215 | 5 5 5
WATENMN DARAOPLETS PRESENT IS WATER DROPLET PLUME 14 44 -
oYU vesQg ATTACHED O OETACHEOD N 2 o] 10 15 Lo 5 5 1t
AT WHAT pom*rnlu THE PLUME WAS OPACITY DETERMINED ' lo o 5 |13 43 /5 5 {O 10
e On e ABE STHCK €T 15 15 hislie ] = Lo liwlsfis
SKY v lio 1S5l | 15 ol s]s
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-\
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b ——
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OBSERVER S SIGNATYLRFE
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P HAVL HULCEIVLD A COPY OF YHESE OFACITY OBSERVATIONS

CCRTIFIED B Y OATE
»—::—‘::.A Yuireg C agl__ /<O[)K)T Z 8—'0 ‘5?
5 OAYE VEHIFIED UY OATE

STATE oF Top N

. < -35

Y ey

REC#14



~49-

SMOKE SCHOOL TRAINING FORM

_sunauasses  AJ(D

NAME _EZ:QriLWWI oo beed o RUNE /,
4
COMPANY ! - i COURSE LOCATION e
DATE / _._ £ SKY WIND Y .~ DISTANCE & DIRECTIONTOSTACK . _
WHITE ERROR
| _j0r5 10]15720k25-30 35]40]45 50 55 [60[65 70 76180185 90 95 [too] 1
2 ,0,5 10j15[20f25 30 35]40[k5 50 54 160l 65 70 75rhq 35 90 95100 2
3 0,5 10715120725 30 35]40[k5 50 55[A0]65 /0 75|80[85 90 95]100] 3
4 0 5 10]vsl20f25 30 35]40]k5 50 5560165 /0 75]BC1BS5 90 a5]100] &
5 40,5 1ofisfzol2s 50 s5fhojks 50 55160165 o /5[BC|B5 90 95]100] 5
b 0,5 10]15]2072% 30 35]40]|k5 50 SLfN165 70 74180185 90 95]100) 6
7 ;0,5 1olis]zof2y 30 35]|kol4s 50 4, [%0][65 70 75180[85 90 95100] 7
8 10,5 10l15]20]75 30 34160[L% 5 5;L<>‘65 70 /5{80[85 90 §5(100] 8
S 0,5 10}15120125 303+ |40]hy 50 44 ~i465 /0 /5180185 90 95]100] 9
10 10,5 10]15]20]25 30 35/50[85/50 55163165 7% J51B0185 50 a5]100]10
11 70/ 5 10(15]20[25 30 35]40]45 50 55160165 70 751P0| 55 90 95]100] 11
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