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The facility tested is an Asphalt Drum Mixers, Inc.
(ADM) asphalt plant owned and operated by Klug Brothers,
Inc., Moundsville, West Virginia. The facility is located
on State Route 2 immediately south of Moundsville. The unit
is an ADM Model 6026 designed to produce 100 TPH of hot
asphalt mix at 5% product moisture. The typical production
proceas includes heating a mixture of 40% sand, 60% gravel,
and AC-20 asphalt bitum in a No. 2 Fuel 0il fired rotary
kiln. The product mix is conveyed from the discharge end
of the rotary kiln to a 38 ton capacity bin which &also

serves as the truck loadout facility.

The emissions from the operation consists of combustion
by-products and any fine particulate (sand/gravel) that has
become entrained in the heated air streanm. Combustion air
for the No. 2 Fuel 0il is added at the feed end of the
rotary kiln by means of a 20 horsepower blower. The
air/fuel mixture is fed through a Hauck Shape A Flame Jet
Burner and ignited inside the rotary kiln. A 50 horsepower
induced draft fan removes combustion gases by pulling them
through a venturi scrubber and a horizontal, tangentially
fed circular mist eliminator. The scrubber consists of a
series of nozzles ahead of the venturi plate and utilizes 40
gpm of water at 30 psi. A portion of the scrubber water is

diverted and directed intc the bottom of the mist eliminator

-



and is used as puszsh water to prevent solida buildup. The
water exits the system through the bottem of the miat
eliminator and is discharged through appropriate treatment
facilities. Scrubber feed water is supplied from the public
water distribution system. The saturated gas stream exits
the system through the induced draft fan and the 60-inch

diameter circular stack.

PROCESS OPERATION

The facility is designed to process 100 TPH of asphalt
product. Due to limitations of the product conveyor the
facility can only produce 90 TPH, with this quantity being
marginal due to spillage from the product conveyor. Normal
operating rate is in the range of 75 TPH. During the three
particulate emission tests the facility was operated at an
average of 82.3 TPH. This operation rate was a balance
between overloading the product conveyor and removal of the
material from the storage bin for final transportation. The
final product temperature was maintained in the range of 250

to 280 C©F.

REGULATIONS
The emissions from the Klug Brother, Inc. asphalt drum
mix plant are required to meet New Source Performance

atandards as specified in 40 CFR, Part 60.90 through 60.92,

Subpart I - Standards of Performance for Hot Mix Asphalt



Facilities. The standard apecifies that the particulate
emission rate from the facility shall not exceed 0.04

gr./DSCF as determined by Method 5.

PROCEDURE

PARTICULATE SAMPLING

PRINCIPLE - Particulates were sampled isokinetically
according to Federal Test Methods 1, 2, 3, 4, and 5 as given
in the Federal Register, Vol. 36, No. 247 of December 23,
1971, and as amended in the Federal Register, Vol. 40, No.
60, of July 1, 1984, and Vol. 40, No. 60 of December 27,
1985. The weight of the particulate was determined
gravimetrically after the removal of uncombined water. The
molecular weight of the stack gas was determined by FYRITE
analysis and the percent moisture by the condensation
method. Particulate grain loading was then calculated

using filter and probe catch weights.

EQUIPMENT - The equipment utilized included a Research
Appliance Company, Model 2343, stacksampler train with a
combinaticon heated stainless steel probe and S-type pitot
tubes, and the associated glassware. The equipment utilized

is shown schematically in Figure 1.
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PROCEDURE - After allowing 10 to 15 minutes for
stabilization of the asphalt dryer mix plant after start-up,
the stack was sampled at each of 24 traverse points, 12
points taken from each traverse diameter as shown in Figure
2. The stack schematic showing the location of the sampling
ports and the upstream and downstream disturbances are
presented in Figure 3. The total sampling time for Run 2 was
78 minutes. Total sampling time for Runs 3 and 4 was 84
minutes each. The sampling rate for all three tests met the

0.53 DSCF/minute criteria.

SAMPLING MEDIA - The major portion of the particulate
was collected on a 4-inch dessicated and pre-weighed glass
fibre filter contained in a glass filter holder, with a
sintered glass frit, and enclosed in a heated compartment to
prevent moisture condensation from plugging the filter during
sampling. Some particulate was'also deposited in the probe
and on other sample exposed surfaces prior to the filter.
These were cleaned after each test by rinsing with acetone

and brushing.

The impinger train, for concurrent moisture collection,
consisted of four impingers connected in series with glass
ball joint fittings. The first, third, and fourth were of
the straight bubbler type (modified Greenburg-Smith) and the
second was of the standard Greenburg-Smith type. For the

combined particulate and moisture determinations, the first



FIGURE 2.

PLAN'I" Klug Brothers, Inc.

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

DATE

SAMPLING LOCATION

Asphalt Mix Plant

INSIDE OF FAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE A)

INSIDE OF NEAR WAL

OUTSIDE OF NIPPLE, (DISTANCE B)

LTO

STACK 1.D., (DISTANCE A - DISTANCE B)___ 60 inches
NEAREST UPSTREAM DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE
CALCULATOR_____ Whitt SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
1 0.021 60" 1.26"
2 0.067 60" 4.02"
3 0.118 60" 7.08"
4 0.177 60" 10.62"
5 0.250 60" 15.00"
6 0.356 60" 21.36"
7 0.644 60" 38.64"
8 0.750 60" 45.00"
9 0.823 60" 49.38"
10 0.882 60" 52.92"
11 0.933 60" 55.98"
12 0.979 60" 58.74"

EPA (Dur) 232




FIGURE 3. STACK SCHEMATIC
KLUG BRQTHERS, 1NCORPORATED

MOUNDSVILLE, WEST VIRGINIA

SAMPL ING > O :] __*__

PORTS

12

.8 FT.

ENTRY 2.7 FT.




two impingeras contained 100-ml. of deionized water each, the
third was empty, and the fourth contained between 200 and
300-grams of pre-weighed ailice gel. After the test the
volume of the condensate was measured and the percent

moisture of the gas atream calculated.

The dry molecular weight of the stack gas was
determined by FYRITE analysis for CO2 and 02 (CO and N2 by

difference) on a series of grab samples during each run.

SAMPLE ANALYSIS - Each sample filter and any 1loose
particulate matter from the filter container was heated at
103 ©C for two hours, cooled in a dessicator, and then
weighed to the nearest 0.1 mg. on a analytical balance. The
filters were then dessicated for another 24-hours and re-
weighed. This was repeated until successive weighings
agreed within 0.5-mg. or until a weight increase was noted.
A control filter (extra pre-weighed filter taken through the
eame handling, degsication, and weighing as the sanmple
filteras) was used to determine a net change in weight, which

was then applied as a blank to the sample filter weights.

The acetone washings from the probe and glassware
forward of the filter were transferred to a previously
dessicated and tared beaker, and evaporated to near dryness
in a hood at room temperature and pressure. The nearly dry

weighings were then placed in a laboratory drying oven at



103 - 105 ©C for two hours to drive off residual water, then
cooled in a dessicator and weighed. The oven drying,
dessicator cooling cycle was repeated until succesgsive
weights agreed with 0.5-mg. or until a weight increase was
noted. A acetone blank, from the same lot of acetone used
for the probe washings was carried through the above
evaporation and drying procedure along with the samples, and
the net weight change found in the blank was applied as a

correction to the particulate weight obtained from the

samples.

The particulate emission tests were conducted on
September 3 and 4, 1987. Runs 2 and 3 being conducted on

September 3, and Run 4 being conducted on September 4, 1987.

The results of the particulate emission tests are
summarized in Table 1. The three determinations had an
average particulate emission concentration of 0.0262
grs./DSCF compared to the emission standard of 0.04
grs./DSCF. The average total particulate emission rate was

1.16 1lb./hr.

Process monitoring conducted during the three emission
tests is summarized in Table 2. Dry aggregate feedrate was
held fairly consistent during each of the three tests

averaging 82.3 tons per hour. AC-20 asphalt bitum feedrate
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averaged 4.7 tons per hour. The fuel feedrate averaged
29.6% with an average exhaust temperature of 229 ©F. The
circular chart recording the asphalt product temperature

plus the process monitoring data is presented in the

appendix.
The pressure drop acrosa the acrubber was not
continuously monitored during the test. A magna-helic

installed within the mist eliminator showed a coﬁsistent
negative 14 to 15 inch water column during the three tests.
The manufacture representative indicated that the static
pressure before the scrubber remains fairly consistent at

negative one-half inch water column.

The scrubber water analysis is presented in Table 3.
Samples of the scrubber influent and effluent were
composited during each teét run and analyzed for pH and
total suspended solids. The pH 1levels remained fairly
constant during each of the three runs. The total suspended
solids analysis showed that the scrubber was removing an
average éf 183 1bs./hr. of solids based on a 40 gallon per

minute flowrate.

Cyclonic flow determinations were conducted at the
facility to document the presence or absence of cyclonic
flow patterns as a result of a tangential entry into the

discharge stack. The preliminary (pre-test) determinations

12



TABLE 3. SCRUBBER WATER ANALYSIS
KLUG BROTHERS, INCORPORATED

MOUNDSVILLE, WEST VIRGINIA

PH Total Suspended Solids
S.U. mg/1. 1bs. /hr.*
Run 2 Feed 7.41 14.1
Discharge 7.31 10,400
Difference 10,386 208
Run 3 Feed 7.14 5.3
Discharge 7.30 7,360
Difference 7,355 147
Run 4 Feed 7.27 1.0
Discharge 7.27 9,740
Difference 9,740 195

* Based on a scrubber water influent rate of 40 gpm



indicated cyclonic flow patterns that were unacceptable.
The cyclonic flow was reduced by placing a baffle

arrangement in the bottom of the stack.

The cyclonic £flow determinetions were conducted 1in
accordance with the methodology as outlined in Part 60,
Appendix A, Method 1, Section 2.4. During the preliminary
cyclonic flow determinations and prior to the final
installation of the baffles, the average rotation angle was
28.9 degrees. At that time modifications were made to the
baffle assembly which resulted in an acceptable average
rotation angle of 11.3 degrees. This determination was made
with only the induced draft fan and scrubber sprays
operating. Due to timing constraints the plant wés not
producing asphalt. A final cyclonic flow determination was
completed at the time of the particulate emission test with
the plant operating under load. The average rotational
angle was then determined to be O degrees, which is an

acceptable flow pattern for the particulate emission test.

14



APPENDIX I

CALIBRATIONS
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CONSOLE CALIBRATION WORKSHEET
Date: 7 July 1987

Operator: R.B.Klemm Jr. Barometer: 28.86
Console # S-1340 Dry Gas Meter # 3017861 ( T=60'F )
dH V(w) v(d) T(i) T(o) T(d) Time Pb+dH Gamma H@

(in W.C.) (£ft°3) (£t£73) ('F) ('F) ('R) (min) (in Hg)

0.5 18.375 632.002 100.0 76.0

23.121 637.006 102.0 78.0
4.746 5.004 106.0 80.0 554.9 12.03 28.90 1.011 1.719

1.0 24.060 638.001 106.0 80.0

28.758 643.003 111.0 82.0
4.698 5.002 114.0 84.0 560.7 8.66 28.93 1.010 1.800

2.0 29.717 644.004 114.0 84.0

39.158 654.106 123.0 87.0
9.441 10.102 124.0 90.0 568.2 12.52 29.01 1.016 1.839

4.0 40.000 655.005 122.0 90.0

49.325 665.007 130.0 93.0
9.325 10.002 133.0 94.0 574.9 8.89 29.15 1.020 1.877

6.0 50.251 666.006 130.0 95.0

59.583 676.044 134.0 96.0
9.332 10.038 135.0 98.0 579.2 7.37 29.30 1.020 1.916

8.0 60.577 677.110 132.0 98.0

69.886 687.134 136.0 100.0
9.309 10.024 138.0 101.0 582.1 6.40 29.45 1.019 1.929
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CONSOLE CALIBRATION WORKSHEET
Date: 14 September 1987
Operator: R.B.Klemm Jr.

console § S-1340

vViw)

tin Ww.c.) (ft”3)

v(d)
(££°3)

T(1i)
('F)

T(0)
('F)

Barometer:
Dry Gas Meter

T(d) Time

28.83

4 3017861 ( T=60'F )

Pb+dH Gamma
('R) (min) (in Hg)

He

0.5

87.953
92.640
4.687
98.070
102.720
4.650
103.179
112.429
9.250
113.364
122.589
9.225
123.510
132.758
9.248
135.076
144.324
9.248

894.200
899.201
5.001
905.001
910.002
5.001
910.503
920.505
10.002
921.505
931.506
10.001
932.509
942.515
10.006
945.008
955.012
10.004

99.0
102.0
108.0
112.0
119.0
120.0
120.0
128.0
132.0
132.0
139.0
144.0
142.0
146.0
150.0
146.0
147.0
149.0

81.0
82.0
83.0
88.0
90.0
91.0
92.0
95.0
98.0
98.0
100.0
102.0
102.0
104.0
106.0
108.0
108.0
108.0

556.3 11.91
567.1 8.61
574.6 12.25
582.9 8.86
7.31

588.8

591.4 6.38

28.87

$28.90

28.98

29.12

29.27

29.42

1.001

1.011

1.017

1.024

1.031

1.030

1.726

1.796

1.814

1.880

1.894

1.917



CONSOLE CALIBRATION
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S-Type Pitot Tube Calibration Data

Date &4 /1/9,'7 ~_Calibrated by MW .T% 4; s Q__g AL
T 7
S-Type Pitot Tube —
Identification < S AD CT "‘20594 CP= ; = Lﬂbb
/

Calibration Setup:

N ST ‘—;?WifT'\_ng:bi> oD

C: < O\TeDe, - v—;, CTT'L-C:A:3§> Lg;;

Pitot Tube Readings (in. HZO)

Test S-Type

No. Standard

Normal Cp Reversed Cp

\ 0.2 _ B.4> 6. 770 0.43_ | 6710
2 | 6.2 0.43 070 0. 4SS ___@_.733

2| 627 | 643 | o0.73Y 0.4 0.7y

Average NT7TI7S Average 8] .‘7(00




APPENDIX II

PARTICULATE ANALYTICAL DATA



Viloe, Vo ros. JIowda.

I~ c‘gy_\bﬁ\l \\\C./ ALYV

Concentration of Particulate Matter in Stack, grs./DSCF

Cé = 0.0154 Mp
Vm,std

Where Mp = Milligraﬁs of particulate collected

CL = o.ov54 (_199__&__3
| 53.334

v " :
C’/S = 0.02490 %?,-s./DSC,F’

T Ren 4

C/ﬁ’ O.o\S4 (280
5'\.\5

/. = & — _
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Total Particulate Emission Rate, 1b./hr:

Pep = 0.008571(Cg) (Q)

-—Qa N2

"= 6.008571 (0.0232)(40R)

l/
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o) 383
1) 0 S 930 Kinnear Road, Columbus, Ohio Phone: 614-299.9229
) ' Mailing Address: P.O. Box 12069, Columbus, Ohio 43212
— o s |

LABGR[\TORIES Wheeling-Ohio County Airport, Wheeling, W.Va. 26003 Phone: 304-277-4350

T PARTICULATE ANALYTICAL DATA

Run 7

Plant K\QQAE\MS’ RV

Date _ g /= /&7

Location AAauausdsaiWe. W\

MOISTURE:

Impinger 1 2 4

Final Volume B me _2Z\T sl 2484 -<2.5

Tnitial Volume VOO Ml VOO o, 28b.\-S7.S

Net Volume D (A a2 W2 a2 V2.

Total Weight of Water Collected Z0. D grams
PARTICULATES: Filter Probe Wash Wet Catch

Designation Number v V27 ~M~R .

Final Weight (1) o. 71943 732.8471

Final Weight (2) S TARD 73, DATO

Final Weight (3) (o a2 ) (1222470 D)

Final Weight (4) . IABD

Initial Weight (1) O 741 73 .83 LR
&_________——‘/
Initial Weight (2) m Gl T

Net Weight 0,058 LL‘/ o.0\VW0T.

Blank Correction Myen Liaawat <_/ pc.tzh\\cz‘\\b\{_

Corrected Net Weight m e <22 O .OVO “2_,—‘/

Total Weight Without Wet Catch o.0ve2% grams
grams

Total Weight With Wet Catch




H ET 930 Kinnear Road, Columbus, Ohio Phone: 614—299-9229

i R A ' Mailing Address: P.O. Box 12069, Columbus, Ohio 43212
SO

LABORAT[]R|ES Wheeling-Ohio County Airport, Wheeling, W.Va. 26003 Phone: 304—277-4350

PARTICULATE ANALYTICAL DATA

Plant \/!3333 [ tn - w Run >

Location mnecowdmuille .V Date _ q ,/3@-7
MOISTURE:
Impinger 1 2 4
Final Volume BB m 2, AN 0 23 -STS
Initial Volume \O O il VOO . 246.0-52.X
Net Volume 27D 2 BN\N2 Al =Z. 3
Total Weight of Water Collected (~ 7. 2.5 grams
PARTICULATES: Filter Probe Wash Wet Catch
Designation Number 735 Z o | R
Final Weight (1) 083 '7(0..(0(94’7
Final Weight (2) 0. B346 T, obAl
;________’_/
Final Weight (3) C.»343
—
Final Weight (4) G.B347

Initial Weight (1) 0.I522 _@
Initial Weight (2) [ 7:2)
~___.

Net Weight 0.0821Y __06.0\83

Blank Correction Lo AN mealiainlel
—&eﬁl——%-‘—";& =

Corrected Net Weight &, 0%\ c: VDR

Total Weight Without Wet Catch O, 004 " grams

Total Weight With Wet Catch grams




TRADEI

. LABDRATORIES Wheeling-Ohio County Airport, Wheeling,

930 Kinnear Road, Columbus, Ohio
Mailing Address: P.O. Box 12069, Columbus, Ohio 43212

Phone: 614—299-9229

W.Va. 26003 Phone: 304-—-277-4350

.PARTICULATE ANALYTICAL DATA

Plant \/(\ua \OrOS. T we. Run 4
O 7
Location AAmaDsywile A A\ Date Q_/A- /&7
MOISTURE-: ‘
Impinger 1 2 4
Final Volume A MR 2l L A28 7-52.5 N
Initial Volume 10O M2 VOO s, ASS9-1065.0
Net Volume 2G5 ~m2 2o ml 2533 =
Total Weight of Water Collected 5 33.3 grams
PARTICULATES: Filter Probe Wash Wet Catch
Designation Number 4 3BRD ~X- —
Final Weight (1) 6.240 6. 1278
Final Weight (2) m '
P
Final Weight (3) 6. D240
Final Weight (4) e X
Initial Weight (1) 6.15\3 @

Initial Weight (2)

(a3

Net Weight 0.01Z2) G.OVSH

Blank Cor;ection meala o\ e W e%\ =N ol <.

Corrected Net Weight (.07 2.1 O .OoVSH

Total Weight Without Wet Catch OO0 e grams
grams

Total Weight With Wet Catch




| A | - po i <l |

1) 0 l“-l 930 Kinnear Road, Columbus, Ohio Pho'nc: 614--299.9229
) ‘ Mailing Address: P.O. Box 12069, Columbus, Ohio 43212
—— —

L[\‘BOR[\TORIES Wheeling-Ohio County Airport, Wheeling, W.Va. 26003 Phone: 304-277-4350

- " PARTICULATE ANALYTICAL DATA

Run WA\ ao>ve> -

Plant \/\\\)3, TR oS, e e

pate _ & /= /o]

Location Weper Sows o

MOISTURE:

Impinger 1 2 4
Final Volume
Initial Volume
Net Volume
Total Weight of Water Collected grams
PARTICULATES: Filter Probe Wash Wet Catch
Designation Number \§ OGS ~v—R— —
) Final Weight (1) O "7.5‘ =2 @
Final Weight (2) @ 12 . 25D
Final Weight (3) 61529 12. 2571
Final Weight (4) O .52
Initial Weight (1) m _\ﬂ_;z..‘zssi
Tnitial Weight (2) () ;7-5-2;:‘.'
Net Weight O.oocod o.0Coe\
Blank Correction !eggg‘qlﬁ‘!i ._.;f,%},% e .
Corrected Net Weight — -
Total Weight Without Wet Catch grams
grams‘

Total Weight With Wet Catch




Stack Sampling Data Input

RUN 4

RUN 3
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APPENDIX III

VELOCITY DATA



PRELIMINARY VELOCITY TRAVERSE

Plant K\Lxriﬁ-m‘a‘l I Wl Y N
pate _7/20/27
Location Astina s PianT = Moaudodille, WV, .
Stack 1.D. _ & Ce e Prey Plape. Divecion
<~ A/ ‘Pgr‘l'
Barometric Pressure, in Hg —_ o A B
Stack Gauge Pressure, in. H20 —
Operators NAWCE S I/\-\'\/'ﬂu\o b4 R~ A
Pitot Coefficient (Cp)
Run Number Schematic of Traverse Point Layout
* :averse| —Hteek— Velocity Traverse Btack— Velocity
oint |Fempereature Head “vﬁ Point FTemperature Head =2 o
5 'y p - hd . 2 T b
| Number | Zey—tF— (aPs), in H)O [Retered | | Number | ¢Fsy5—"F- @Ps), in K0 R e
\ I —\Du:‘t‘ A 27° 7 A O°
| 1! A%
C (&2 C. \S*
< A Z 1D A (o)
) =
- c (° c Z6°
N
= A RO QA o°
%) 15
- . o° C -
4 A 2° o A o°
| T« =
—_— C o c 27*
S__A Y 2 WA ol
— & |G
c o° C rAM
w A S ° v A Q°
_ 1%)
C O° C zo"
A.erage | Average zs.2°




PRELIMINARY VELOCITY TRAVERSE

Plant

K\\'\S) '_\%\re)ﬂl . iV
/=& /[T

Date
Location Aty X TA AT — MOAM,N\V‘ N
Stack 1.D. __ & SCce vt Plane Theection
N —
Barometric Pressure, in Hg - c A L4y
Stack Gauge Pressure, in. HZO ©
Operators \@\Mr?,/\-\- Viaovvs 1.4 =
pitot Coefficient (Cp) ST~
Run Number Schematic of Traverse Point Layout
* -averse| —Staek Velocity Traverse —Stack- Velocity
'oint |Temperature Head —Jﬁ'—_l;s—— Point |Temperature" Head —E?T—
Number (zs)5—2F—|(aPs), in H 0 [Rsevien Number | 4Fey+—F- (aPs), in H,0 ?cr:p‘\"mb
| 2" | Ao E] 2" | Awere
\ A =< 1A ns* 7 A 0~
- 2 D
C 0° ¢ s ®
z A Ase B A 6o
D i)
— C 0° Q 29"
—
= A 45 a_ A o°
D %!
_ C O° C. 2.4°
4 A 42° DA 6°
L% >
_ C o° [ S
5_A o WA 0*
_ 13 )
C 0° Q A
A a° ‘2. A o°
_ | %) ‘ i3
C Qo Q. 46"
Averavce } | Average -3'7..-75“>




PRELIMINARY VELOCITY TRAVERSE

Plant W Tt Ce
Date Q}c{/‘a—/ N
Location AcmiaLT TAsST= rMooodsuilie -V, .
N Proy Vlane, DirecTioD
Stack I.D. _ S Cma~ P 5
Barometric Pressure, in Hg - Q‘_' A ‘é)\
Stack Gauge Pressure, in. HZO -
Operators \lé\& \*-\'),/\/\ﬂ,\'\h\ ,B ‘R)“—'A
Pitot Coefficient (Cp)
Run Number Schematic of Traverse Point Layout
‘raverse| -—Staek— Velocity Traverse| —Stack— Velocity
Point [Femperatu¥se Head —a‘?—r}?— Point |FemperatoreT Head ‘%
Number | <®sr—2F—](aPs), in HZO RoTATenN] Number | ®s—2F—|@Ps), in HZO R oTaTen
s LRGN Oy OV TE
LA =>exa 0.0\ \S° 7_A ©.0 0°
i 3 0.0\ %o 6.0 -
| C. .0 o* c. GO ()
A 0.0\ zo° e A 6.0 (o}
) (oA ATe) 60D
| < OO oo c .o\ Z.3% ]
A .0 Q° a_ A 0. o°
i C 0.0 0° ¢ o.0 0°
A A 0.0 o° 1O 6.0 o°
i it 6.0\ > .03
C 6.0 0° a 6.02. \o°
5 A 0.0 6o WA 6.0 o°
| L 0.0\S D 6.045
< 6D Q° c a0 \5°
v A 6.6 o° \2. O :.D o
| 15 6.0 > (-0
C 0.0 0° c 6o 27.5
rerage Average 7.3°




PRELIMINARY VELOCITY TRAVERSE

Plant \(\nc. \Su-c,’:., o sf G PN

Date %l/‘<'>¢s7

Locat'ion A‘s@g@u‘r —P\Do‘c‘-— AN c.ms’é,e;u;&\g A\VOI V3

Stack I1.D. _ S ¥ce™ DrsT Plove- Dicechon
Z . ~

Barometric Pressure, in Hg - o A/

—

Stack Gauge Pressure, in. HZO

Operators \13\.‘1"\? ,/K.\ sl
Pitot Coefficient (Cp)

Run Number

B

[R3-A3

T e

Schematic of Traverse Point Layout.

' -averse| —Stack Velocity Traverse| =—Steek- Velocity
'oint | Temperature Head < Point |Temperature Head -JZ-E;
Number (Eay;—2F |(aPs), in H 0 [Buwamend Number | (Ts)}s—2F— |@Ps), in H 0 [Reramie
| 2 AWCAE 2 LSS
v Al == | 0.0 =27..5° 7 A 6.0 [
| i¥e) 0.0LS ) .04
(& 0.0 n° C O .0 2.:5°
= A 0.0 z5© &K A 6.0 o°
) oo © 604
— < 0.0 0° C. ©.0) Zz.s°
\
= D 0.3 27.3° 3 AN o.o OC
G 0.0 ) 0.04
_ < 0.0 o° C 6.0Z _ \O°
a A 0.02s 2.7.5° \o A 0.0 6®
B 6.84 15 B-045
= A o.07Z. 2.0 WA o.6 o°
— A o . OAS B (ST AN
C (.0 6° c 0.0l Z.0°
e b 00 o* v A 6.0 O°
_ 35 0.07. Yo a.o4
c 6. O Q° < 6.03 VO
Average | “ Average S 2.°




Plant

PRELIMINARY VELOCITY TRAVERSE

\K:\\so. v X o

Date

Q ,73/@'7

'LocaiionA@WQM~U,
Stack I.D. = C_g&‘f ‘p:";‘- Prase Drccren
| —_
Barometric Pressure, in Hg hast (T ,; e 2
Stack Gauge Pressure, in. HZO
Operators \/h\n—ﬁf_\’,/(l o\ & rn D >
Pitot Coefficient (Cp) Y A
Run Number Schematic of Traverse Point Layout
~ -averse| -Stack— Velocity Traverse| —Stack— Velocity
oint | Tempereture Head Point Femperature Head 1;£;¥;;;
Numb Te)y—2F Ps), in H,0 [Remomer Numb —2 Ps), in H,0 [CoTAaTed
u umber (aPs), in H, ‘;_g[::\i_ umber | <Fe)—2F- [(BPs) n H, e |
TN 6.0 [ ) Ly B 0.0 o
S %!
L c G.O o° C 6.0 o°
< A S.O o° A Y 0.0 (o)
= >
_ —C ©.0 o° ¢ ©.0 o°
— R °
= A G.O o a A 6.0 o)
B v
_ a 0.0 o° c 6.0 o®
4 __A 6.0 ol S A 6.0 o°
%) G}
— Q c.0 o° a G .o o®
S A 5.O o° WA 0.0 0%
S C. B
c [T ®) o° c &0 o°
- A o-O o” \Z. A 0.0 o®
- - >
c 6.0 o° Q. 6.0 o°
A :rage j 744‘_L__f Average ®) o




PRELTMINARY VELOCITY TRAVERSE

Plant “Wlia vooess THoex
Date = @/6’7 N
Location Asa\r\a\..‘r o\ ogsT - JUIEn RN A SRR TONVE
Stack I.D. - Qso Y ??°Y ?»e Dseeo\u&
Barometric Pressure, in Hg o é.. p., LD
Stack Gauge Pressure, in. H, 0 _
Operators \r.)\A\Tf /Cu.Qc ey A%
Pitot Coefficient (Cp) _‘%‘"—'P
Run Number Schematic of Traverse Point Layout
caverse| ~Stack— Velocity Traverse ~5tack Velocity
Joint |Temperature Head = Point |TFemperature Head = N
° Reramen i o e
i Number (Eeys—2F—](aPs), in 1-120 :“Aé \_; Number | Fsy—2F— |@Ps), in H20 Py
. A®@TB .0 o° 7 A 6.0 6°
| 3 D
c 6 - O 0 © C‘J 0 h O O ©
» A OO &° S A 6.0 Qs
> o
| c 0.0 o° C. 0.0 o°
-
< A 0.0 o° qQ A 0.0 0°
iG] G
| Q. 6.0 o° Q 6.0 O°
4 __A 6.0 o° o A 6.0 o)
2 2
_ - O, O O C 0.0 o°
5 A 6.0 o° W_ A 6.0 o°
_ 3 D
c 6.0 o° a 0.0 o°
e A .0 O° 2. A 6. O 6°
_ 3
Q SO o° Q 0.0 G°
A.erage Average O S




APPENDIX IV

FIELD DATA
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