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OFFICE OF AIR MANAGEMENT

OFFICE MEMORANDUM ~ DATE: APRIL 13, 1993
TO: Bob Simmons THRU: Ed Surla’ ﬁ«
FROM: Dave Cline ¢ f-%

SUBJECT: Walsh & Kelly Co, Port of Indiana.
SOURCE ID NO. 127-03214

The subject company has submitted a report concerning particulate testing of their
asphalt mix operation. The test was conducted on October 31, 1991 by Ramcon
Environmental Corp. The purpose of the test was to determine compliance status of the
facility with operating permit 127-03214. I have reviewed this report and found the
sampling procedures used and the results obtained to be acceptable to this office. A copy
of the test report is filed in the Compliance Data Section. The following is a summary
of the test results.

PARTICULATE TEST RESULT SUMMARY

Maximum Permitted Rate 350 Tph
Average Run During Test 306 Tph
Average Measured Emissions .01 gr/dscf
2.2 Ibs/hr
Allowable Emissions .04 gr/dscf
17 Ibs/hr
Highest Six Minute Opacity 7%
Average Opacity . 3%
Type of Fuel Natural Gas

STATUS: IN COMPLIANCE (at 87% capacity)

"Not'e: During this test, Walsh and Kelly used limestone and passed easily. During a
previous test they used slag and failed. It should be noted though that they still intend
to run slag at other times and- this could well change their compliance status.

cc: Nancy Landau
Dave Cline
Bob Simmons
General File Porter County
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RAMCON

ENVIRONMENTAL CORPORATION

November 18, 1991

Mr. Rich Wise
Walsh & Kelly
1700 Main Street
Griffith, IN 46319

Re: Particulate Emissions Test: Port of Indiana, Indiana
Dear Mr. Wise:

Enclosed you will find four copies of our report on the particulate emissions test we
conducted at your plant. Based on our test results, the average grain loading of the three
test runs do pass both EPA New Source Performance Standards and those set by the
State of Indiana. Therefore, the plant is operating in compliance with Federal and State
Standards.

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

Mr. Ed Surla

Indiana Department of Environmental Management
Air Quality Division

105 South Meridian

Indianapolis, IN 46206

You will need to keep one copy of the report at the plant. We certainly have enjoyed
working with you. Please let us know if we can be of further assistance.

Sin ,

G. Sumner Buck, I
President
GSBIll:djb

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 31, 1991 personnel from RAMCON Environmental Corporation
conducted a source emissions test for particulate emissions compliance at Walsh
& Kelly's CMI! drum mix asphalt plant located in Port of Indiana, Indiana. RAMCON
personnel conducting the test were Billy Lockett, Team Leader, and Jeff Shrader.
Tim Huey was responsible for the 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. Lockett and Mr. Huey.

The purpose of the test was to determine i 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 Indiana.

. TEST RESULTS

Table | surﬁmarizes the test results. The grain loading limitation for EPA is .04
gr/dscf as specified in 39 FR 9314, March 8, 1974, 60.92 Standards for Particulate
Matter (1), as amended. The allowable emissions for the State of Indiana are the
same as those set by EPA.

Mr. David Mclver of indiana Department of Environmental Management observed
the testing.conducted by RAMCON Environmental. Jeff Shrader of RAMCON
Environmental Corporation conducted the opacity test which ranged from 0% to
10% on all three runs and therefore mests N.S.P.S. requirements.
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SUMMARY OF TEST RESULTS

TABLE |
October 31, 1991
Test Grain Loading Isokinetic Emissions
Run Time Qr/DSCF Variation Lbs/Hr
1 08:37 - 09:53 0.0123 88.7% 3.07
2 11:10 - 12:20 0.0091 97.1% 2.24
3 13:12 - 14:19 0.0050 99.5% 1.20
Average: 0.0088 217

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

. TEST PROCEDURES
A. Method Used: Method 5 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.
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C. Sampling Site: The emissions test was conducted after a baghouse on a
rectangular stack measuring 36.0" x 54.0" with an equivalent diameter of 43.2",
Six sampling ports were placed 24.0" down (0.6 diameters upstream) from the
top of the stack and 87.0" up (2.0 diameters downstream) from the last flow
disturbance. The ports were evenly spaced on 9.0" centers. The two outside
ports are 4.5" from the side walls of the stack. Thirty points were sampled, five
through each port for two minutes each.

Points :
on a Probe 4 P
Diameter Mark 3é 54

*11.6"
18.8"
26.0"
33.2"
40.4"

NpbwWwp -

X"

+ (000000

*Measurements include a
8" standoff.

§7"




IV. THE SOURCE
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Iv. THE SOURCE

Walsh & Kelly empioys an CMI drum mix asphalt plant which is used to
manufacture hot mix asphalt for road pavement. The process consists of blending
prescribed portions of cold feed materials (sand, gravel, screenings, chips, etc.)
uniformly and adding sufficient hot asphait 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 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. When recycled asphalt mix is used, it is added
halfway down the drum through a separate conveyor. 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 pulied to the top of a storage silo by a conveyor.
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 drum mixer uses a burner fired with Natural Gas to heat air to dry the
aggregate, and the motion of the rotating drum to blend the aggregate. The air
is drawn into the system via an exhaust fan. After passing through the gas burner
and the mixing drum, the air passes through a baghouse. The baghouse is
manufactured by CMI. The exhaust gasses are drawn through the baghouse and
discharged to the atmosphere 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 drum mixer.
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w-~. . . DATA SUMMARY @GN STACK BEING TESTED

AGGREGATE ~

Company Representative ¢2: . Z:'Z [ Lt

1T Name/tybe of max - // .qull‘-;ﬂci 4
2 Name/type of 2nd mix (if used) & 2 ,m0kr
3.  Type/temperature of Liquid Asbhalt Ac-20 -/ X2 °F
4 Sieve/Screening analysis: ' % Passing;
1st mix / 2nd mix tstmix/2rdmx  tstmix / 2nd mix
1' /924 38 G0/ Sef # /
3/4" /_92.2 #200 2.7 / /.F # /
vz 00 J 74 #4609 Ho  #__ /
- CONTROL, SYSTEM
Manufacturer Cmr
A Baghoyse:
1. Type of bags Arom Ex # of bags M Sq.tt.ofbags 41 252
2 Airtoclothrato §~: / Designed ACFM
3. Type of cleaning - puise jot_<C X~ reverse air ______Pplenum puise other
4. Cleaning cycle time _@,‘,‘_‘,f}aﬂ Interval between Cleaning cycle
5. Pulse pressure on cleaning cycle S0 psi
B.  Scrybber:
1 ~ Type - Venturi Wet Washer
3. Water source (Le., pond, lagoon, etc.)
4. Number of spray nozzm '
Company Name ég&éiﬁ + RhALL i Date_s0 -3/-9/

RO o
- A "

P X
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10.

11.

12.

13.

14,

- Aggregate bins: Virgin aggregate i$3bd individually into bins by type. It is metered

onto a conveyor belt running under the bins to a shaker screen. The proportion
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 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 beit 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 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: T‘ne fuel fired burner is used to provide the flame which drys the
aggregate.

Knock off baffiing: A baffiing 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 asphaitic 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.

Controi/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 lading scale which tells the plant operator the amount of
asphalt that is being trucked on each individual load.

Fuel storage.

Stack



V. EQUIPMENT USED
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EQUIPMENT USED

Equipment used on conducting the particulate emissions test

was:
The Lear Siegler PM-iOO 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 1-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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RATORY PROCEDURES FOR PARTICULATE SAMPLIN

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 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 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 gel is placed 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 cool 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. All 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 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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C. PROBE RINSINGS: |n 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 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 backhalf of the
filter 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 gallon
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 blank
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 NOTE

this Iaboratbry 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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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

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,
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 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.




Form REC#8 (14)
B ' ‘ SAMPLE ANALYTICAL DATA FORM
Company Name M/ﬁzﬁ// & LEZLY - .
—  Sample Location - Relative Humidity in Lab 4 3 %
Blank Volume (v,) 45 mi | Density of Acetone (P)-7857 _ mg/ml
- Date/Time wt. blank -4/ 84 Gross wt. . /(50 97 g
Date/Time wt. blank I/ 3¢ Gross wt.  )s5 743 g
- |  Ave.Grosswt. /5.4 2/¢ _9
Tare wt. 105,091 g
| P Weight of blank (M) 0602 g
~ Acetone blank residu'e“boncentration C): (€C)=(m,) / v,) (p,) =( 2900065 mg/g)
— . Acetone Blank W, : Wo=C Voo, = (0000005 ) (430 ) 27857 ) = (_po0l] g
_ Run # RunTﬁ ~ Run #
Acetone rinse volume (V) | mi 43¢ 430 V2T
_ Date/Time of wt, //’///ZJOP Gross wt. g 72.3 027 165, 9542 | Joa (G328
Date/Time of wt._//~/3/ 24 Grosswt g | /79 8532 165, 9539 | /42, 4,70
_ - Average Grosswt. g | )29 2025 2, 954/ | )2, 6700
Taewt g| /72,2682 | /459239 (62 . 580
5 - Less Acetone blank wt. W,) g | 0.00/7 4.00/7 _0.00/7
Weight of particulate In acetone rinse m) g 0.0%306 06,0325 0.0/0%

Fiter Numbers TH 255 | Twsszs | 0 aime

#

Date/Time of wt._J/-////20f Grossw. g| 4 sgap _£-5758 | p.5704

Date/Time of wt. //-/p./84 Grosswt. g g 5532 _0.5757 0.575%
Average Gross wt. g 45822 0.5758 0.5760
| Tarewt._g| 95705 0.57%% 4.5722

Weight of perticuiate on fiter (m) 20007 | psp25 | poszg

Wnghtofparﬂcwatelnaoetonerims(m.) 9] pe336 | 0.0235 | p.4/0%
Towwelgmefpardcum (m,) - g _0.036% 0,6?60 0.4/

3 NOTE ln no case should a blank residue greater than O 01 mg/g (or 0.001% of the blaﬁk weight) be
subtracted from the sample weight. . _

Remarks

Sngnature of Analyst _ Signature of Reviewer My '
e
o\ooumwoms\ua\smmm
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11.
12.
13.
14,

15.
l6.

17.
18.
19.
20.
21.

22.
23.
24,
25.

WALSH & KELLY

(16)
PORT OF INDIANA, INDIANA

SAMPLING TRAIN DATA

Sampling time, minutes
Sampling nozzle diameter, in.
Sampling nozzle Cross-sect. area, ft
Isokinetic variation

Sample gas volume - meter cond., cf.

- Average meter temperature, °r
. Avg. oriface pressure drop, in. H.O
- Total particulate collected, mg.

2

VELOCITY TRAVERSE DATA

Stack area, ftg

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

Avg. absolute stack temperature, R°
Average -\/vel " head, ( Cp= .81)

Average stack gas velocity, ft./sec.

STACK MOISTURE CONTENT

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

EMISSIONS DATA

Stack gas flow rate, dscf/hr.(OOO's)
Stack gas flow rate, cfm
Particulate coﬁcentration, gr/dscf
Particulate concentration, 1lb/hr
Particulate concentration, lb/mBtu

ORSAT DATA

Percent CO2 by volume
Percent 02 by volume
Percent CO by volume
Percent N2 by volume

SUMMARY OF TEST DATA

10-31-91

RUN #1
start 08:37
finish 09:53
© 60.0
Dn .2550
An .000355
I 98.7
Vm 44.855
Tm 523
dH 1.50
Mn 36.30
A 13.50
Ps 29.65
Pbar 29.65
TS . 678
-\/dp 1.02
VS 66.51
Vic 412.90
WS 29.99
QSd 1746
acfm 53873
Cs 0.0123
E 3.07

E’ 0.00000

COZ 2.70
O2 17.30
Cco .00
N2 80.00

10-31-91
RUN #2

11:10
12:20
60.0
.2550
.000355
97.1
44.468
533
1.43
26.00

13.50
29.62
29.62
679
0.99
64.56

374.50
28.68

1722
52294
0.0091
2.24
0.00000

1.80
17.70
.00
80.50

Format:

10-31-91
RUN #3

13:12
14:19
60.0
.2550
.000355
99.5
44.421
533
1.41
14.10

13.50
29.55
29.55
683
0.98
64.36

395.20
29.89

1674
52132
0.0050
1.20
0.00000

1.80
17.20
.00
81.00

summryR3



WALSH & KELLY (17)

PORT OF INDIANA, INDIANA
Dry Gas Volume
P dH p dH
T(sta)|| bar + 73is 0 bar + 1375
Vﬁt(std)= m 7 P 17.64 in.Hg ¥ Vh T
m (std) m
Where:
Vm(std) Dry Gas Volume through meter at standard conditions, cu. ft,
Vﬁ = Dry Gas Volume measured by meter, cu. ft.
Pbar = Barometric pressure at oriface meter, in. Hg.
Pstd = Standard absolute pbressure, (29.92 in. Hg.).
Tm = Absolute temperature at meter °R.
Tstd = Standard absolute temperature ( 528°R).
dH = Average pressure drop across oriface meter, in. HZO’
Y = Dry gas meter calibration factor.
13.6 = Inches water per inches Hg.
RUN 1
. (29.65) + —1:50
Vm(std) (17.64)(1.006)( 44.855) 45.294 dscf
523
RUN 2:
1.43
(29.62) + 13.6
Vﬁ(std) (17.64)(1.006)( 44.468) 44.009 dscf
533
RUN 3.
1.41
(29.55) + 13.6
Vh(stdj = (17.64)(1.006)( 44.421) 513 43.857 dscf

Format: dompr=z



Where:
Cs

Mn
Vm(std)
Run 1:
Run 2:
Run 3:

WALSH & KELLY (18)
PORT OF INDIANA, INDIANA |

Total Contaminants by Weight: GRAIN LOADING

Particulate concentration Cs gr./dscft.

[r——— — [r—— —

- ar n
0.0154 ng

—— — e —

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions,gr. /dscf.

Total amount of particulate matter collected, mg.

Dry gas volume through meter at standard conditions,
cu. ft.

ar 36.30
0.0154 ng T 45.294 0.0123 gr./dscf.

0.0154 9L —a500 0.0091 gr./dsct.

0.0154 & —l0 0.0050 gr./dsct.

Format: csR3



WALSH & KELLY | (19)

PORT

Where:

3$CO =
$0 =
N =
$CO =
0.264 =
0.28 =
0.32 =
0.44 =

Run 1l:

M, = 0.44¢

My = 0.44¢

OF INDIANA, INDIANA

Dry Molecular Weight

My = 0.44(%C0,) + 0.32(%0,) + 0.28(%co + ¥N,)

Dry molecular weight,lb./lb.—mole.

Percent carbon dioxide by volume (dry basis).
Percent OXygen by volume (dry basis).

Percent nitrogen by volume (dry basis).
Percent carbon monoxide by volume (dry basis).
Ratio of 02 to‘N2 in air, v/v.

Molecular weight of N2 or CO, divided by 100.
Molecular weight of O2 divided by 100.
Molecular weight of CO2 divided by 100.

2.70%) + 0.32(17.30%) + 0.28( .00% + 80.00%)

1.80%) + 0.32(17.70%) + 0.28( .00% + 80.50%)

1.80%) .+ 0.32(17.20%) + 0.28( .00% + 81.00%)

29.12 1b
lb-mole

29.00 —1b
lb-mole

28.98 —1b
lb-mole

Format: mdr=



WALSH & KELLY
PORT OF INDIANA, INDIANA

wcstd

v =
WSgstd

Where:
0.04707

0.0471s
v
wcstd

\"4
wsgstd

Vf- Vi

Py

< =
£

std

v 3

std

Run 1:

Run 2:

Run

]

—

Vf - Vi

——, —

——

— ———d

(20)
Py R Tistq)
w P(std)
R T(std)
Mw P(std)

Conversion factor, ft.3/ml.

Conversion factor, ft.3/g.

Final volume of impinger contents less initial volume,

Water vapor Condensed

0.04707

0.04715

Vf - Vi

—

| — —

——

Final weight of silica gel less initial weight, gq.

Density of water, 0.002201 lb/ml.

Ideal gas constant, 21.85 in.Hgq.

Molecular weight of water vapor,

Absolute temperature at standard conditions,

Absolute pressure at standard conditions,

Vwe(sta)
wsg(std)

Vwc(std)
Vﬁsg(std)

Vwc(std)
wsg(std) =

(0.04707)
(0.04715)

(0.04707)
(0.04715)

(0.04707)
(0.04715)

394
18

o~ e,

~~

16

-

~~

20

-

358.

375.

.0)
.9)

0)
.5)

0)
.2)

]

(cu.ft./lb.-mole)(oR).
18.0 1b/1b-mole.

528°R.

29.92 inches Hg.

18.
.9 cu.

16.

17,

5 cu.

8 cu.

ft
ft

9 cu.ft

ft

7 cu.ft
0 cu.ft

Format:

vaAanarbda



WALSH & KELLY (21)
PORT OF INDIANA, INDIANA
: Moisture Content of Stack Gases

\ + Vv
B ¥Cstd ¥59std x 100
ws Vwc + sz + V
std Istd Msta
Where:
Bws = Proportion of water vapor, by volume, in the gas stream.
Vm = Dry gas volume measured by dry gas meter, (dcf).
Vwc = Volume of water vVapor condensed corrected to standard
std conditions (scf).
sz = Volume of water vapor collected in silica gel corrected to
Istd standard conditions (scf).
Run 1:
_ 18.5 + 0.9 -
Pws T TR o 45.29¢ X 100 = 29.99 4
Run 2:
- 16.9 + 0.8 _
s T e o 44.009 X 100 = 28.68 3
Run 3:
_ 17.7 + 1.0 _
Pws T I T 43.857 X 100 = 29.89 4

Format+:* hwebD?
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WALSH & KELLY (22)
PORT OF INDIANA, INDIANA
Molecular Weight of Stack Gases

Where:

Ms = Molecular weight of stack gas, wet basis, (lb./lb.—mole).

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

Ms = 29.12 (1 - 29.99 ) + 18 ( 29.99 ) = 25.79 (lb./lb.—mole)
Run 2

Ms = 29.00 (1 - 28.68 ) + 18 ( 28.68 ) = 25,85 (lb./lb.-mole)
Run 3

MS = 28.98 (1 - 29.89 ) + 18 ( 29.89 ) = 25.70 (lb./lb.—mole)

Format: meRp?2



WALSH & KELLY ' (23)

PORT OF

Run 1:

<
[

Run 2:

<
"

Run 3:

<
I

(85.49) ( ..81) ( 1.02) -\\
\

(85.49) ( .81) ( 0.99) -

(85.49) ( .81) ( 0.98) -

INDIANA, INDIANA
Stack Gas Velocity

[ ] T
- _ s(avg.)
Kp Cp \\, dp avg. _\\
| | \\ P M

s ]

Average velocity of gas stream in stack, ft./sec.
11
85.49 ft/sec (g/g-mole)-(mm Hg) / (OK)( mm H20 /2

Pitot tube coefficient, (dimensionless).

Velocity head of stack gas, in, HZO'
Barometric pressure at measurement site, (in. Hgq).
Stack static pressure, (in. Hg).

Absolute stack gas pressure, (in. Hg) = P + Pg

bar
Standard absolute pressure, ( 29.92 in. Hg ).
Stack temperature, (°f).

Absolute stack temperature, (OR). = 460 + ts.

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

678

66.51 ft/sec.
(29.65)(25.79)

679

\\ 64.56 ft/sec.
\| (29.62)(25.85)

683

\\ 64.36 ft/sec.
\| (29.55)(25.70)

Format: wvsR3



WALSH & KELLY (24)
PORT OF INDIANA, INDIANA .
Stack Gas Flow Rate

— —_— T P
std S
Q = 3600 1 -8B V. A
sd | wc_—_ s 'I'Stk PStd
Where:
Qsd = Dry volumetric stack gas flow rate corrected to
standard conditions, (dscf/hr).
A = Cross sectional area of stack, (ft.z).
3600 = Conversion factor, (sec./hr.).
ts = Stack temperature, (of).
TS = Absolute stack temperature, (°R).
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 29.65 |_ dscf
Qsd-3600(1— -2999 )( 66.51)( 13.50) 678 20.9 |= 1746427.8 hr

Run 2:

n
(]
o o]
[
\e}
(o,
N
Q.
()]
0
H

Q. 4=3600(1-  .2868 )( 64.56)( 13.50) 1722656.7

679 29.92 hr

Run 3:
- _ 528 29.55 |_ dscf
Qsd—3600(1 .2989 )¢ 64.36)( 13.50) 683 29.92 |= 1674331.3 hr

Format: gR3



WALSH & KELLY
PORT OF INDIANA, INDIANA

(29)

(C5) Q)
E = s sd = 1b. / hr
7000 gr./lb.
Where:
E = Emissions rate, lb/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 1l:
( 0.0123) ¢ 1746427.8)
E = = 3.07 1b. / hr.
7000
Run 2:
( 0.0091) ¢ 1722656.7)
E = = 2.24 1b. / hr.
7000
Run 3
( 0.0050) ¢ 1674331.3)
E = = 1.20 1b. / hr.

7000

Format: ap2
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WALSH & KELLY (26)

PORT OF INDIANA’ INDIANA Isokinetic Variation

r—— —

0.002669 Vie ¥ (Vv / Tw) (Poap + dH / 13.6)

I = 100 1, 60 o v Py A

Where:
I = Percent isokinetic sampling.
100 = Conversion to percent.,
TS = Absolute average stack gas3temperature, °Rr.
0.002669 = Conversion factor, Hg - ft /m1 - ©R,
Vic = Ttl vol of liquid collected in impingers and silica gel, ml.
Tm = Absolute average dry gas meter temperature, °g,
Pbar = Barometric Pressure at sampling site, (in. Hg).
dH = AV pressure differentia]l across the oriface meter, (in.Hzo).
13.6 = Specific gravity of mercury.
60 = Conversion Seconds to minutes.
e = Total sampling time, minutes,
Vs = Stack gas velocity, ft./sec.
Ps = Absolute stack gas pressure, in. Hg.
An = Cross sectional area of nozzle, ft2.

Run 1:
(0.002669)( 412.9¢ + —5§5§§§ 29.65 + ié?g
I = (100)( 678 ) 60 ( 60.0 ) ( 66.51 ) (129.65 ) ( .000355 ) [= 98.7%
Run 2:
(0.002669) 374.50 ) + 44268 15,62 + -2
I = (100)( 679 ) 80 ( 60.0°) ( 64.56 ) (35 53 ) (.0003557) [= 97.1%
Run 3:
(0.002669) 395,20 y + 43221 [r5.55 + 3
I = (100)( 683 ) 80 ( 60.0) (" 62.356 ) (3552 ) ( .0003557) [= 99.5%

Format: iRr3



VIl

FIELD DATA



o

i, S0-0HU# wiog ¢

PR
| R : b5

g K0
g

¢ RN L T WL

2O *dara
_ BNSSM | ALTOOTHA

_,§u8m,380 xwﬁmuoﬁus.ﬁom
ASSSH L ‘ON IITTA .

(Bl ur) b umr “Sanssexg orgess

JS 2/ TeTIeN I0UTT eqaxy

- 4 )2 S0 (uzo) “UTW/eWl ‘93ey yeo.

. vy, £ BUT3II8S T30 9qoag

SIS a5 (fuT) “verg 9T12zZON pojexqrTe) *bay

258999’ °"ON UOTIROTITIUSPT aTzzoN

BT %5 [ranm <4 _ (3w “RbusT sqoag

2 XA | o2 [ 2 <& g ‘axmstoy paunssy .

['SE€H| 145 [wm 592562 9MSs91d OTIIawoXeg
[ ] . . ~ .

ST | 2o Q@ SIIRIEdiRL JueTquY

AL ? NIy TiL o) Honmu.mmo
N ,.W.QJ..\;N.M_Q%Q.‘L‘.,,ko\,@v uor3ecoy ©

TN
5

IR I “Mu?cmommonw TVINIHNONIANT NQOWWY R e



S —
;ww Cotef _ b

3

m,ﬁ w&

nTY .

od

LLE

o]

32

r sty

55’

o'

4L

< A

T

551

9cC

2

L-2¢4

57

51T

sXve

25

LS

9]

0% “ ;

DAY

24

EoLL

1)

022

RN avﬂ“.

5L

TF7

2

n22

5

T EUIS

029"

o Ty

ol ¥

94

.\.sﬂ Wm“

.3h.-~

&/ Mnk

;VOQNW

.08

».t% = .

,“Mn%\a.\ .

e’/

O;NHNH‘

k-4
. w,,o M.NH«

- ag

8L

L h 3%

27

22

QL ¥

NAES

%)

17l

.ONN

S4T

S

2¢

%.a.uﬁwn

h] e

56’

ol

osE

hS

T

L 2SS

T

LEN

SIT

P

,,FNmNW

5 Z

2S5

s ¢

s

of::

502

o A&.~ Tl
| amal xoq

ﬂw 5’ !

EAN
s

\.“-“ rt

Jdmys

(4.) dMIL Jdmys m_aw

(e
:.3.;
s

N..\,

o0 g

| .,.:a 3::

2/
T
“avIN

Mo

i

S

R ITE

xuchu

I !

7

e e

A

— Vi 03 ‘30 uﬁ umﬁ u&ﬁm«_ﬁ
O L ] 75:.<8\_ \.m. \Mt% n:. 2 u: 20 o:v
E m\\\ ﬁga gmw dmwmmvm\wwwi |

s
,A.W\

! RN

I )




§0-OaU#, Waod -

VRN B Y 8 2 B i8
ik fdesyo| o U |93

R al TP T I ER

EESE VRS e BN Y \

w“o.M”N‘r..wJ;HQ N w\nw_w

cole D9 K8

ECE IR T

vy 9

Vg | oAgH|

29 | 08

27 | 8¢

27 | 2

.,uumdﬂﬂﬁﬁﬁadﬂﬁq

‘ - do - ERE
mmﬁﬂamdw.bﬁuaa
.L%ﬂnrﬂHEZMMEU

Eh y

T TR

uhhucnm>

g L ;

\\.. 2 \MMNNC 2

’ Aoqﬂv 4 a.ﬂﬂa

1

A58

22¢ A

Yy

e

855

™ 2953 aumssald OTIISwoTed

)
“INMOA
VIONAN

wx oﬁuﬁ&ﬁa u:mﬂ._a

: R __ ..388 uuouo xuﬂm Jo Busﬁum .
556 AL "N u@uﬂm :

(64 °uT) B um’ ‘enssaxd OTIEIS .
. SSs 2/5 - TerIege Ieup] 8qodd
229’ (o) ‘upu/gur- ‘a3ed eoT
q IW w ot gumm gﬁ.ﬂ Boum
9T12ZoN pojex ITed ‘bav.
1455000 *ON UOT3ROTITIUOPL. STZZON
e, A (3F)u ‘yRbuerT 9qoad -
wuM 0€ _§ ‘emgsToW: Bﬁmgw

,‘. .\.

ZOHBﬂ%O&&OU “IVIN

mzzomH>Zm NOOWW




- —— -

- .
A A
RN

|artusy

D T

[ X

.05 2

Ldrd

22%

= e - —

,m mwf

b Th

‘n22

‘.T.M..:.vu,,ww N% .

&b

corr

m_k_@¢”Mw;

LLth.

SIS

24

, ,: .N .M N\ r“ H.\A

S uA

°72

-9 0Ch

7 -~

‘od,ﬁ

2k

202 T

02 C

.,,,.N%,

o£d

sa'b

si¢C

24

s

29b |

|

Iy s

Sin2 \u o

Sty

}1'61b

5IT

2y

s&¢

2€lb

©n22

1S
P

_.m‘o.u e

£ °11b

o.mvﬂv

24

. ohrT i

$9/b

,D..PN.

2k

sex

/ T&.

ST

Can A

ndlZT

aﬂﬁA

2k

oL T

SRRy |} )
MR

(1)

“amil x08

JRYS

uswmwm

(4,)°dNIL T1dWYS 0

gl

;__;f

LR

(L EIETE]

JUNSSIN

_‘, ._,:_._ ‘301480

=M.._¢,.,.§
o
ALI2012A

on.ﬁ,

h

LY
,.a.:.

Aum -4 UF).

e

LT

in10d

..w__az,E

Oz .h.w,.:.

w:\@xvmm zc_H<uQ4




o R R Lo L i

R R kel &
Toa | he | 705k
‘ NQ S 3 . .o.v:k
g o« 08 rté |
27| 98 |Sish
29 | A8 1| whb-
RN ETE I
o [ag | g brekb
T 72| w8 2 nash
9| A8 \._QNMT
AT s i ek
T B E HhEb:
T | A9 |

TR TnO M [~ TuIm| ¢33
oadn {0 de JAYTOA
SRR - 440 ;! gm&wﬁa.ﬁé TTIANS
T ouErmd| *dWEL ...B..E#m SO SO

e »Bmumouoxﬂumuoﬁusﬂom :

. 95598 *oN XITId . . % /781 uﬁ.m .m@ ana.u.uoo d:
AE.ﬁme,EQ\r Sdmsseoxd oTIEIS. | 7 : B ) —_g00°7 - 338.%0;
3 s /5 Terdeded asupI edold | o S B ;\\\\ &‘Aﬁ wxmumumz__
—_Four (e ‘wpw/gw ‘eqeg eoT | L e m\- \ .ozs& T3
| , 7 - Buraes zmweH oqoad- | o Lo vl i . y [T N X0 mﬁ_ﬁm
umw\hmw\.nm (-uT) ‘°eTq 9TzZON POFeXTTeD *bav, | .. . = ¢ S F £

: 545 £ 0007 *ON UOTIROTITIUSPL 9T2ZN | [ : \.m..\N-
UN...OH . T [maama 4 . (33)W ‘yabue] aqoad. | A S S 4 A3YI0Y
v 2sas | 1o |wm of g ‘oasToN pumssy |, 0 ¢ L . A
m.rmm SLS|™ s54¢ oISSaId OTIIUDICE . ) e _ ~ o -
e B - o_m.‘ .;mgumﬁ&ma R S N _ S LAY M o aueid

WOV | HOMSN

_— . . N et T ..:.4. . R “

T zoE.«mommoo aaazmzzom;zm NOOJWWY / : AR S
o ) | ) L J ) ) } _ _ S T A -




N
i
—

TS a9 1 a5 |17 = e | ete
552 ] o | 8 | oumws | 1 se | sve
ssz | vy .ub w.mrww: B E YRR ‘.L_dm__,.
Lsir Ty |-k | b | €T ] b o1l
o9l |y | s | oL, | 58 79 | ottt
292 |29 | &8 | sure | 9 Yo sxee

552 | vo | s lsem | x| s8] ses”
X<z | 27 | 95 |0 6 ) L7 | scec
59 | 2 | o4s | Lepas £b’ 5.9 orC
ol 2 | BI04 RN X7 ERE \.. L .,_ o5{ | net”
okl 9| 84 90294 | 27l )l e22
m..w.w.__... NQ 53 a.;.\.u,mw; = 3 ) ) T o¢ d..,m‘
o5z | 29| 98 |sess | ) | o' | et
552 | ©9 | Ag |2ssk | 11 | 08" | o€C:
T35 | 27| o |56 | 1) st’ | see
T sz | a7 | s8 |Asse | ef | el | osew
T 552 29 | g8 | 255 | ppmmndeles reemieian
:::.;._., an (AL RIR (] 9. ..5

.:.: s__ R INNI0A | JunssINd ) NN Cawat | s e
NG BHN0 | ALIOWA L NOVIS . §8§

3..:5 1y ._-:.F 11dNYS 29 PR LB
. g oz &ug.? NW\ \‘cs zo_Euo,_ G \ﬂ h 41vd _.EoJ uoonw mofvmou w&ﬁm::o zooicz_. /
o ; . _!..f._ o ) b _ _ R 4.:2 red

: 213 INI0d
o..:._._: a.,.:é
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STACK TEMPE

(35)

'Date g' q - xo\

Ambient temperature ;0
——

RATURE SENSOR CALIBRATION DATA

Thermocouple numb

oc Barometric pressure

FORM

er wjj/g—uﬁﬁl

QCI»??/ Iin. Hg

V

calibrator e Reference: mercury-in-glass
other
S 4*
——_——_'_——T'_-_—__—*
Reference Thermocouple
Reference thermometer potentiometer Temperature
point source? temperature, temperature, difference,
number (specify) °C °c
T | o
iy | 312
>
B o ) G

Rt

o

I0-31-9

3%\

YO°F
l

e of calibration system used.

B[ ref temp, °C + 273) - (test thermom temp,
rel temk ""—F')'"Jbv——"—"—_]c T 273 e

re

temp,

Quality Assu

’C ¢+ 2731] 100<1.5%.

rance Handbook M5-2. 5
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date

S5-1-89

' ';fhermocouéle number HOJTbO)(

P =
Ambient temperature d}(i) °C Barometric pressure 519. E% in. Hg

Calibrator -Tjgﬁa:tg Reference: mercury-in-glass v
' other
——— %
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? temperature, temperature, difference,
number (specify) °c °c %
— 0_
P 44 337 3% o
. ‘ f
LY Sy
13 136 v RPN 912 @) N
Wm 2
@Wb’"" %) 3 & o
. A
a2ad >
| : - © Q r
. priiei| TO°F | 4O0°F | o

j0-31-91

Arype of calibration system used.
[yzef tem

°C + 273

ref temp,

- (test thermom tem

C + 273

°C + 273 )]

100<1.5%.

Quality Assurance Handbook M5-2.5
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date Lﬂ[l'Q‘ Thermocouple number o

Ambient temperature 10O e Barometric pressure 20.1%  in. Hg

- Calibrator g?é;: Reference: mercury-in-glass v

other
- Reference Thermocouple
Reference p | thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
- . number (specify) °C °C %

A Te w0 | 20 232 5

Pt 1,0 | 212 2\2 ©

6
- C o o% | 2y ES O
D

D-31-9 $O°F Y0°F (&

- aEvery 30°C (50°F) for each reference point.
Type of calibration system used.

c
) (ref temp, °C + 273) - (test thermom temp, °C + 273)
[ ret temp, °C + 273 J 100<1.5%.

Quality Assurance Handbook M2-2.10

-
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“ ey RAMCON
£

Lear Siegler Stack Sampler

Heating Probe Calibration
Probe No. A// ' Probe Length Af

Date of Calibration 5;8 .Z‘i Signature &/ﬂ\ ‘ : &,um

Name of Company to be tested

/

_ Note: 3 ft. probe - § min. warmup

6 ft. probe - 15 min. warmup
10 ft. probe - 30 min. warmup
Calibration flow rate = .75 CFM

- 350

w
o
o

g4 °F

N
[
o

02,

200 10% %k

it
J80°F

PROBE OUTLET TEMPERATURE (F)

- 150

100 ’ MF

- 50

form No. EED-17-2 o BB AN . . ™
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Pitot Tube Calibration (S Type)

Pitot Tube Identification No. ‘_—[ \ Date: 4 -\-q|

Calibrated by: E, 3 ﬁ!j

—r e e

"A" SIDE CALIBRATION
:
4

ap std ap(s)
‘ cm H,0 cm H,0 DEVIATION
RUN NO. (in H,0) (in H,0) C,(s) C,(s)-C,(A)
1

IS L . 30R 003

S 19 A ¥\ ) Y Y-V

e , RN\ Y-
| G, (SIDEA) | 4,

“B" SIDE CALIBRATION

ap(s)

DEVIATION
Co(s)-C,(B)

1 8 . . 30% L0072
2 S o
AV N DS
3 —
| £|C,(s)-C, (A OR B)|
AVERAGE DEVIATION = 0 (A OR B) = 1 ~MUST BE <0.01

3
|G, (SIDE A)-C, (SIDE B)| ~MUST BE <0.01

~ [and
C0) = Cylstd) \ aps



X. RAMCON PERSONNEL

e
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Name: Mr. Tim Huey
Title: Laboratory Technician

Qualifications:

Mr. Huey 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. He received an associate degree in Chemical
Engineering from State Technical Institute in Memphis.

roject Duti

Mr. Huey 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 samples to the
respective laboratories.
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Name: . Mr. G. Sumner Buck, lil
Title: President
ifications:

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 .

Project Duties:

Mr. Buck will be responsible for the overall supervision of the project. He
provided supervision for the project preparation, testing schedules for each team
on-site, and overall organization between the testing crews and facility.
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Name: Mr. Bill Lockett

Title: ' Team Leader

Qualifications:

Mr. Lockett has been employed by RAMCON Environmental Corp. for four years.
He has completed Team Leader training in isokinetic and proportional test
methods. He currently is certified in conducting Method 9 for opacity. He has
been involved in conducting tests on process stacks, incinerators, boilers, etc. He
had served as a Field Technician for more than two years and is qualified as a
Team Leader.

Project Duties:

Mr. Lockett is responsible for conducting isokinetic sampling procedures at the
facility(s). He is 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.



Xl. VISIBLE EMISSIONS
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TENNESSEEDEPARTMENTOFCONSERVNHON

: Division of Air Pollution Control
101 Broadway, Customs House, Nashville, TN 37247-3530

Scott &t '
phis, TN - 38112

RE: Certificate Number 400

B AT
a
2

Dear Hr. Shrader:

Enclosed ¥ou will find vyour cartification card and cartificate for
succassfully coaplsting the May 7-8, 1991 Visible Emissions
Evaluatian 'School = held in  Memphis, Tennessea, In arder to bpe
certified as a qualified Visibla Eriscians Evaluatar feor all the aethods
dparaved by tha Tennessez Air Paollution Control Board, one nust apest an
intensive array of criteria,

The individual reading criteria is as fallows:

1. EPA Methad 9 (& Minute Average) raquires a deviation of i2ss than
7.3 on white and bSlack smoka, and that the rsader 2 ss no rzading
by more than 15% apacity,

2. Tannasszes Visitle Emissians Evaluation Method { (Roads and
?arkxng frezas) reguires a worst-two-sinute deviatinn of 8.8 or
[5-3-3-18 )

3. TVEE Method 2 {Aggragate or Time Count) has the sam2 critaria
requiremests as EP3 Msthod 7,

8. TVID Maihod I (Zarg Parzeat Cpacity) reguires that the valge
assigned g a3 1arg reading during a tertificatian run shall nat
axceac 194 epacity, nar shall £ha tombination g _3ther zarg
readiags excesd 3% spacity fi.e., ‘tug readings of five gparzent
Ipacityl,

3. TVEE  Methad 4 (Fugitive Dust caissions fram H0a-3tack Eaissisn
FOints) has the sase criteria requiraments as EFA Methad 7.

This certificatian i5 valid until Naoveabar 07, 1991,

You must complete the rogquirenents for recertification prior o this
axpiratian data g retain your status as a qualified Yisible Saissions
Evaluatar,

It was a_pleasurs having vour participation in our Visible Eamissions
Schasl., The Tennsssea Division of Air Pallution Control would welcome any
comments, or suggestions you maz have concerning the oparation of the
school. Please forward any comments to the Divisian at (615)741-3931 aor at
the above address.

Sincerely yours,

Cardl Kow-Z-

Carl Koontz,Instructar

Visible Eaissions Evaiuatign School
Divisian of Air Pollutian Control

Enclosure





