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State of Wisconsin

CORRESPONDENCE/MEMORANDUM

DATE: March 11, 1991 FILE REF: 4530
TO: Files - AM/3
FROM: Andy Seeber - AM/3

SUBJECT: Review of Stack Test at Brown Co. Asphalt, DePere
Kec ?/t/foé// /2/;/7d

I. SOURCE

Brown Co. Highway Dept.
2198 Glendale Ave.
Green Bay, WI 54303
Permit # 405 041 120 - NO1l 1Issued: April 20, 1989
FID # 405041120, Stack S10, Process P 30
Test Date: October 2, 1990
Test Firm: Ramcon Envirommental Corp.
223 Scott St.
Memphis, TN 38112
Crew Chief: Mr. Tom Crook (901) 458-7000

ITI. SOURCE DESCRIPTION

The source tested was a Barber-Greene batch mix asphalt plant rated at
200 TPH. During the test the plant production was 150 TPH. The plant
was fired with natural gas. Particulate emissions are controlled by a
Barber-Greene high efficiency scrubber. The design pressure drop across
the venturi is in excess of 15" of water.

IIT. DISCUSSION OF RESULTS

The test results are shown in Table 1. The average emission
concentration of 0.636 1b/10° 1b. exhaust gas is over the emission limit
of 0.30 1b/10° 1b. exhaust gas.

They did not supply enough raw data to accurately calculate the
formaldehyde results.

Ramcon Environmental used EPA Method 5, including the backhalf, modified
to cyclonic flows. I checked over the results and corrected minor errors
in the emission data. The report contained calibration data for the
sampling equipment and production data for the plant. When this plant is
tested again, it should be tested while operating at capacity.

v:\9103\am9broca.ars

cc: Mike DeBrock - LMD
Joe Perez - AM/3
U.S. EPA Region V
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TABLE |
SUMMARY OF TEST RESULTS
October 2, 1990

Test Lbs/1000/Lbs Isokinetic Actual
Run Time Stack Gas Variation .= Emissions
CET Y5 e
11:10to 12:23 07438 Ibs/1000/lbs 99% 25%-83 Ibs/hr
23 :
14:01 to 15:08 0646 Ibs/1000/Ibs 106% 5%6 lbs/hr
3 A
16:281017:33 0B8] Ibs/1000/Ibs 110% 76 Ibs/hr
Jle Lo
Average: (0628 Ibs/1000/Ibs 1057, 88:Q Ibs/hr

On the basis of these test }esults, the average emissions of the three test runs
was not below the .3 Ibs/1000 Ibs of stack gas allowable emissions limitation
set by the State of Wisconsin. Therefore, the plant is not operating in
compliance with State Standards.

. TEST PROGEDURES

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, 80.93, as amended.

B. Problems Encountered: No problems were encountered that affected
testing.
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BROWN COUNTY HIGHWAY DEPARTMENT
GREEN BAY, WISCONSIN

SAMPLING TRAIN DATA

Sampling time, minutes

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

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

Avg. oriface pressure drop, in. H,0

Average meter temperature,

Total particulate collected, ng.

VELOCITY TRAVERSE DATA

£t2

Absolute stack gas pressure, in. Hg.

Stack area,

Barometric pressure, in. Hg.

Avg. absolute stack temperature, R
""""" ( C= .85)

Average stack gas velocity, ft./sec.

o

STACK MOISTURE CONTENT

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

EMISSIONS DATA

Stack gas flow rate, dscf/hr.(000's)
Stack gas flow rate, cfm
Particulate concentration, gr/dscft
Particulate concentration, lb/hr
Particulate concentration, 1lb/mBtu

ORSAT DATA

Percent CO2 by volume

Percent 02

Percent CO by volume

by volume

Percent N2 by volume
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ILLINOIS METHOD
SUMMARY OF TEST DATA

10-2-90

RUN #1
start 11:10
finish 12:23
e 60.0
Dn .4250
An .000985

I 99%
Vm 40.870
Tm 548
dH 1.56
M 72940
n J42.3¢
A 63.62
Ps 29.49
Pbar 29.49
T €l6

s-—

-\/dpP 0.12
v 7.79
s v
Vic 320.00
Bws 27.94
Qg4 1086
acfm 29736
L8373
C 0.2884
s 4s5.59
E 34325

E! 0.00000

CO2 5.10
02 12.00
Cco .00
N2 82.90

10-2-90

RUN $2

14:01
15:08
60.0
.4250
.000985
106%
45.392
549

63.62
29.49
29.49
620
0.11
7.16

349.00
27.64

2996
27331
MNogd
0.%4845
5h. a7
5%5

0.00000

5.10
12.00
.00
82.90

Format:

10-2-90
RUN $3

16:28
17:33
60.0
.4250
.0009385
110%
48.903
550
1.72
I644-90

Tusdan

63.62
29.49
25.465
€20
0.11
7.16

378.00
27.59

N
LR |

Iw W
LW W0
= o

0.

&
of * 0
1

0.00030

5.10
12.00
.00
82.90

summryRr3



IRAMCON

ENVIRONMENTAL CORPORATION

SOURCE SAMPLING
for
PARTICULATE EMISSIONS
BROWN COUNTY HIGHWAY DEPARTMENT
GREEN BAY, WISCONSIN
October 2, 1990

oo Ve85

Roger Kolb
Brown County Highway De

G. Sumner Buck, Iil'
President

Tommy Gybok -
Team Leader

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38712
TELEPHONE 800/458-4567 IN TENNESSEE 9O1/458-7000 FAX 901-458-3868



IRAMCON

ENVIRONMENTAL CORPORATION

November 14, 1990

Mr. Roger Kolb

Brown County Highway Department
2198 Glendale Avenue

Greenbay, WI 54303

Re: Particulate Emissions Test: Green Bay, Wisconsin

Dear Mr. Kolb:

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 pounds of stack gas
emitted on the three test runs do not meet the .3 pounds per 1,000 pounds of stack gas
emission standard set by the State of Wisconsin. Therefore, the plant is not operating in
compliance with State Standards.

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

Ms. Carrol Crawford
Wisconsin DNR

Lake Michigan District
P.O. Box 10448
Green Bay, WI 54307

You will need to keep one copy of the report at the plant. We're sorry your plant does
not meet Wisconsin emissions standards at this time, but we're sure it will after a few
modifications. We certainly have enjoyed working with you. Please let us know if we can
be of further assistance.

Sincerely,

. Sumner Buck, Il
President

GSBlil:kh

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38712
TELEPHONE 800/458-4567 IN TENNESSEE 9O1/458-7000 FAX 901-458-3868
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L. INTROD N

On October 2, 1990, personnel from RAMCON Environmental Corporation
conducted a source emissions test for particulate emissions compliance at Brown
County Highway Department's Barber-Greene batch mix mix asphalt plant located
in Green Bay, Wisconsin. RAMCON personnel conducting the test were Tommy
Crook, Team Leader, and Jimmy Briner. Heather Baldick 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 fimited to Mr. Crook
and Ms. Baldick.

The purpose of the test was to determine if the rate of particulate emissions from
this plant's scrubber is below or equal to the allowable emissions limit set by the

State of Wisconsin.

I. TEST RESULTS

Table | summarizes the test results. The allowable emissions for the State of
Wisconsin is .3 Ibs/1000 Ibs of wet gas and is specified in Wisconsin Administrative
Code NR 415.05(1)(i), September, 1986, No. 369.

Ms. Carol Crawford of Wisconsin's Department of Natural Resources observed the
testing conducted by RAMCON Environmental. Jimmy Briner of RAMCON
Environmental conducted the opacity test which ranged from 15% to 20% on all
three test runs.
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TABLE |
SUMMARY OF TEST RESULTS
 October 2, 1990

Test Lbs/1000/Lbs Isokinetic Actual
Run Time Stack Gas Variation Emissions
MYl K5
11:10 to 12:23 088 lbs/1000/lbs 99% ?’:’83 Ibs/hr
a3 :
2 14:01 to 15:08 0:646 Ibs/1000/Ibs 106% _?Z»S Ibs/hr
B3 S L
16:28 to 17:33 0%83 lbs/1000/1bs 110% 746 Ibs/hr
Jodle LoD
Average: 0:628.1bs/1000/Ibs 86:Q Ibs/hr

On the basis of these test }esults, the average emissions of the three test runs
was not below the .3 Ibs/1000 Ibs of stack gas allowable emissions limitation
set by the State of Wisconsin. Therefore, the plant is not operating in
compliance with State Standards.

fl. 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 scrubber on a
round stack with a diameter of 108*. The sampling ports were placed 96 down
(0.9 diameters upstream) from the top of the stack and 60" up (0.6 diameters
downstream) from the last flow disturbance. Twenty four points were sampled,
twelve through each traverse for 2.5 minutes each for a total testing time of 60

minutes.

Points
on a Probe

Diameter Mark

03 e Gl
13.2"
18.7" "
25.1* %
33.0"
44.3"
40
87.0" |

94.9"
10 101.3"

11 106.8" 08"
12 111.7" *{-——,8 —

*Measurements include a
6" standoff.

OCO~NOOPLWN =

éO'I




IV. THE SOURCE
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Brown County Highway Department employs a Barber-Greene batch 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, etb.) uniformly and adding sufficient hot asphalt oil to
bind the mixture together. After the hot asphalt mix is manufactured at the plant,
it is transported to the location where it is to be applied. The hot asphalt mix is
spread evenly over the surface with a paver then compacted with a heavy roller to
produce the final product.

The following to a general description of the plant’s manufacturing process: The
cold feed materials (aggregate) are dumped into four 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 dried aggregate is pulled by a bucket elevator
to the top of a gradation control unit which separates and stores the aggregate by
size. The required amount of each aggregate is dispensed into a weigh-hopper
and from there into a pugmill where the hot liquid asphait pavement is mixed
thoroughly with the aggregate. The hot asphalt mix is then discharged from the
storage silo through a slide gate into waiting dump trucks which transports the
material to a final destination for spreading. The rated capacity of the plant will
vary with each aggregate mix and moisture content with a 5% surface moisture
removal.

The mixer uses a burner fired with natural gas to heat air to dry the aggregate.
The air is drawn into the system via an exhaust fan. After passing through the gas
burner, the air passes through a high efficiency scrubber. The scrubber is
manufactured by Barber-Greene. The exhaust gases are blown through the
scrubber and discharged to the atmosphere through the stack. The design
pressure drop across the venturi is in excess of 15 inches of water. The
particulate matter, which is removed by the scrubber, is fed into a scrubber pond
where it drops out of suspension.



Figure 4-1

ASPHALT BATCH MIX PLANT - AN EXPLODED VIEW
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V. EQUIPMENT USED
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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 1-HV

with a porosity of .03 microns.

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

Form #REC-07



V1. LABORATORY PROCEDURES & RESULTS
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

Field Preparation

A

Post -

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

Filters are removed from their box and numbered on the back side with a
felt pen. The numbering system is continuous from job to job. The filters
are placed in a desiccator to dry for at least 24 hours. Clean plastic petri
dishes, also numbered, top and bottom, are placed in the desiccator with
the filters. After desiccation, the filters are removed, one at a time, and
weighed on the Sartorius analytical balance then placed in the
carrespondingly numbered petri dish. Weights are then recorded in the lab
record books. Three filtters 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 filtters. 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 itis
reweighed to a constant weight on a triple beam balance to the nearest
tenth of a gram.
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C. 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 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.

SPECIAL NOTE

When sampling sources high in moisture content, (such as asphalt plants) the filter
paper sometimes sticks to the fitter 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.
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 the "zero"
position. The beam arrest lever (on the lower left hand side toward the rear of the
balance) is then slowly pressed downward to the full release position. The lighted vernier
scale on the front of the cabinet should align with the “zero" with the mark on the cabinet.
If it is not so aligned, the adjustment knob on the right hand side (near the rear of the
cabinet) should be turned carefully until the marks align. Now return the beam arrest to
the horizontal arrest position. The balance is now “zeroed".

To weigh an item, it is first placed on the pan. And the sliding doors are closed to avoid
air current disturbance. The weight adjustment knob on the right hand side must be at
"ero”. 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. Itis 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 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 "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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samzm'nmmnm

' Relative humidity in lab SV ¢

Plant Location BrOwh ( Qum"v
Sample Location ' d

Blank volume (Va) 310

ml

Date/Time wt. blank )0-4-9¢

300

pate/Time wt, blank/0-70-90 13¢/9

Acetone blank residue concentration (Ca)

Weight of residue in acetone wash:

Ave,

Gross wt.
Gross wt. -
Gross wt.
Tare wt.

%

pensity of Acetone (pa) .7843 mg/ml

163,945 mg
)63,9“{)-3 g
€3, 941K mg

Weight of blank (map) 00003 ng
(Ca) = (Map) / (Va) (pa) = {

)¢

){

ma/qg)
) = )

Wa=CaYawPa=(

Run § 1

RntJ |

Run ¢ |
Acetone rinse volume (Vay) ml /0 | 3V )0
pate/Time of wt/Q -9-90 {300 Gross wt g leo e IS VE2. 8202156, 6193
pate/Time of wt[u-f0-90 !3//Q Gross wt g MO@[Q [{2,810) lﬁfé/&?
Average Gross wt ¢ 16087131162, 850|556 190
© mrewt g 60.£14&16) 6995, 1704
Less acetone blank wt (Wa) g 0,00()15/ OL;OOOf 10008
Wt of particulate in acetone rinse (mj) g 00560 10,1199 O.Hm
Pilter Numbers $ KJugs¢ IRIHSEST] [RT4SSK
Date/Time of wel0-9- Gy 13:1() Gross wt g I 0N7€ 1.S673 11,7429 |
pate/Time of wt]0-/0-G0) [3:30 Gross wt g [y 69 [I,s€€7 |74
Average Gross wt g 12x7x 11,570 {174 g
Tare wt g 0,553¢ 10,8323 0.5520 |
Weight of particulate on filters(s) (mg) g 0. 6734{l_0IH 7 1119¢%
Weight of particulate in acetone rinse g 0,056010, 1199 10.44 gl
Total welght of particulate (mn) 3o W& g 0 q4 ?:Qﬂé [, 64H
N v Back  WeAk L0 34 Loy 33 - 0 5a
TAN VAL SUNES TN S e R W A
Note In no case should a blank residue greater than 0 0l
mg/g (or 0.001% of the blank weight) be subtracted from
the sample weight. ’
Remarks

\ o / f , '
Sianature of analyst %’ W Signature of reviewer
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Brown (0.

WISCONSIN BACK-HALF

METHYLENE CHLORIDE BLANK

Vol. of Blank: {$0 ML

Date/time of wt. /0-17-90 |40V Gross wt. [S9.64450 g
Date/time of wt, /0] 9-79 1415 Gross wt. (596453 g
Avg. Gross wt. 1598451 g

Tare wt. [59,6%45 g

Med bl 000k

D.I. H,0 BLANK

Vol. of Blank: 30UQ ML

Date/time of wt. _[U-17-40 1400 Gross wt. D-U.l@'[‘j g
Date/time of wt. [0-19-G0 /415 Gross wt. [:U08/3 g

Avg. Gross wt. |>0.38] i g

Tare wt. 120, 2§00 ¢
Yas. ooty
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WlSCONSIN BACK-HALF

COMPANY NAME:

BYUWH th

Methylene Chloride Extraction for EPA Method 5 (back half)

Relative humidity in lab

Density of Methylene Chloride __ I, 3355 g/ml

Methylene Chloride rinse volume
Volume of Sclution
Date/time of wt 10-17 14:0S

Date/time of wtl()"ﬁ 1130

Less Methylene Chioride Blank

Wt /particulate: Methylene Chioride rinse

Water evaporation
Date/time of wt. 10-17 I‘fcﬁ)/
Date/time of wt. /0-194.30

Less H,O biank wt.

Weight of particulate from water (m__)
Wt /particulate: Methylene Chioride rinse
Total weight of particulate (m,)

NOTE:

-t

. Gross wt.
Gross wt.

Avg. Gross wi.
Tare wt.

Gross wt.
Gross wt.

Avg. Gross wt.
Tare wt.

a © o u @ @ a o

RUN 1

RUN 2

RUN 3

50

[AQ))

150

314

53§

$38

1 €4, 0<1Y

hd, 4437

161,5361

14,0509

RS 26

615352

164,051

35,4417

V61,5382

164,04/

2UD3

161,292

0.0006

0.0006

0.000

0 oo%’

OIOQS“’

00090

o

138, 5164

59, 706‘1

'MJQQ_

136, 526]

1597067

b 4384

36,5063

1S9 2066

[36 4326

385194

159,200/

264 €3

0,005

0.00L

0,005

0. 0044

0.000

0,06 7¢

0.0090

0,0098

0,005y

10.013

0.013g

0.0132]

Methylene Chioride used be subtracted from the sample weight.

Remarks:

in no case should a biank residue 0.02 mg/g or 0.001% of the weight of

Signature of Analyst:

7/% 8

Signature of Reviewer:

6(\
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AMERICAN INTERPLEX 8600 Kanis Road

CORPORATION Little Rock, Arkansas 72204
LABORATORIES (501} 224-5060
Ramcon Envirormental Corporation (C-488) October 15, 1990

223 Scott Street
Memphis, TN 38112

ATTN: M. Joe Sewell Control No. 28628

Description of Sample: Three (3) impinger solutions and one (1) blank received

on 10/9/90
Results:
3 S
Sanple Identification Formaldehyde, mg wm volume, ml
Brown Co. Hwy., Run #1 ©0.007 -ofie 35
uzs e
Brown Co. Hwy., Run #2 o.0s6 '~ Y B
Brown Co. Hwy., Run #3 <0.007 ’ /é@! 31
Brown Co. Hwy. Blank <0.01 57

Method: NIOSH Method 3500

AMERICAN INTERPLEX CORPORATION

SL/bp By.
Steven Lovell
Laboratory Director

O Chemistry — Materials Science — Microbiology

s
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10.
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.
21.

22.
23.
24.
25.

BROWN COUNTY HIGHWAY DEPARTMENT
GREEN BAY, WISCONSIN

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,0
Total particulate collected, mg.

VELOCITY TRAVERSE DATA
£t2
Absolute stack gas pressure,

Stack area,

in. Hg.

Barometric pressure, in. Hg.

Avg. absolute stack temperature, R°
c_ = .85

( p )

Average stack gas velocity, ft./sec.

Average -\/vel. head,

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

Particulate concentration, lb/mBtu

ORSAT DATA

Percent CO

5 by volume

Percent 02

Percent CO by volume

by volume

Percent N

5 by volume

(16)

2

ILLINOIS METHOD
SUMMARY OF TEST DATA

10-2-90
RUN #1
start 11:10
finish 12:23
© 60.0
Dn .4250
An .000985
I 98%
Vm 40.870
Tm 548
dH 1.56
Mn 72940
T79&.%¢
A 63.62
Ps 29.49
Pbar 29.49
T 616
s--
=-\/dP 0.12
v 7.79
s
Vic 320.00
Bws 27.94
Qsd 1086
acfm 29736
cS 0.2884
E 44.75
E! 0.00000
Co2 5.10
O2 12.00
Cco .00
NZ 82.90

10-2-90
RUN #2

14:01
15:08.
60.0
.4250
.000985
106%
45.392
549
1.73
133460

(R

63.62
29.49
29.49
620
0.11
7.16

349.00
27.64

996
27331
0.4045
57.56
0.00000

5.10
12.00
.00
82.90

Format:

10-2-90
RUN #3

16:28
17:33
60.0
.4250
.000985
110%
48.903
550
1.72
Y644-90

Tus %

63.62
29.49
29.49
620
0.11
7.16

378.00
27.59

996
27331
0.5453
77.64
0.00000

5.10
12.00
.00
82.90

summryR3



BROWN COUNTY HIGHWAY DEPARTMENT
GREEN BAY, WISCONSIN

1:

Vn(std)

RUN 2:

Vin(std)

RUN 3:

Vi (std)

P an
T (stq) bar + 7575
Vm
Tm P(std)

(17)

Dry Gas Volume

Pbar +

dH
13.6

T
m

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

Dry Gas Volume measured by meter, cu. ft.

Barometric pressure at oriface meter, in. Hg.

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

Absolute temperature at meter °Rr.

Standard absolute temperature ( 528°R).

Average pressure drop across oriface meter, in. H,0.

Dry gas meter calibration factor.

Inches water per inches Hg.

(17.64) (1.000) (

(17.64) (1.000) (

40.870)

45.392)

(17.64) (1.000) ( 48.903)

pre——

1.56
(29.49) + 3%
548

1.73

(29.49) + 756
549

1.72

(29.49) + 75 <
550

38.9

46.4

Format: dgmR3

48 dscf

43.197 dsct

52 dscf
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BROWN COUNTY HIGHWAY DEPARTMENT
GREEN BAY, WISCONSIN

Total Contaminants by Weight: GRAIN LOADING

t
Particulate concentration Cs gr./dscft.

Where:
1
cs
Mn
Vi (std)
Run 1:
]
cs
Run 2:
)
cs
Run 3:
]
cs

ar
0.0154.mg

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

Total amount of particulate matter collected, mg.

Dry gas volume through meter at

cu. ft.
I MMas
ar _129+40
0.0134 o4 38.948
_ nug.d
ar _II34-60
0.0154 4g 43.197
o VEL R
ar
0.0154 4g 46.452

standard conditions,

Y
= 0.2884 gr./dscf.

4094
0.26845 gr./dscft.

541
= 0.3453 gr./dsct.

Format:

csR3



BROWN COUNTY HIGHWAY DEPARTMENT (19)

GREEN BAY, WISCONSIN
Dry Molecular Weight

M, = 0.44(%CO,) + 0.32(%0,) + 0.28(%CO + N,)
Where:
My = Dry molecular weight,lb./lb.-mole.
%CO2 = Percent carbon dioxide by volume (dry basis).
%02 = 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( 5.10%) + 0.32(12.00%) + 0.28( .00% + 82.90%) = 29.30 __1b
lb-mocle
Run 2:
Md = 0.44( 5.10%) + 0.32(12.00%) + 0.28( .00% + 82.90%) = 29.30 1b
lb-mole
Run 3:
Md = 0.44( 5.10%) + 0.32(12.00%) + 0.28( .00% + 82.90%) = 29.30 __1b

lb-mole

Format: mdR3



BROWN COUNTY HIGHWAY DEPARTMENT (20)

GREEN BAY, WISCONSIN
Water Vapor Condensed

Vwc = Vf- Vi ;—l"i%@'igu = 0.04707 Vf- Vi
std w (std)

—_— — R T —
szgstd= Wf - Wi ﬁ;———sfiiii = 0.04715 Wf - Wi
Where:

0.04707 = Conversion factor, ft.3/m1.

0.04715 = Conversion factor, ft.3/g.

Vwcstd = Volume of water vapor condensed (standard conditions), scf.

szg = Voluye.of water vapor collected in silica gel (standard
std conditions), ml.

Ve v, = Final volume of impinger contents less initial volume, ml.

W Wi = Final weight of silica gel less initial weight, g.

Py, = Density of water, 0.002201 lb/ml.

R = Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.-mole)(oR).

Mw = Molecular weight of water vapor, 18.0 lb/1lb-mole.

Tstd = Absolute temperature at standard conditions, 528°R.

Porg = Absolute pressure at standard conditions, 29.92 inches Hg.

Run 1:

vwc(std) = (0.04707) ( 304.0) = 14.3 cu.ft

Vasg(std) = (0.04715) ( 16.0) = 0.8 cu.ft
Run  2:

Vac(std) = (0.04707) ( 335.0) = 15.8 cu.ft

Vysq(std) = (0.04715) ( 14.0) = 0.7 cu.ft
Run 3:

Ve (std) (0.04707) ( 360.0) = 16.9 cu.ft

Vusg(std) (0.04715) ( 18.0) = 0.8 cu.ft

Format: vaporR3
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BROWN COUNTY HIGHWAY DEPARTMENT

GREEN BAY, WISCONSIN
Moisture Content of Stack Gases
Vwc + Vus
= _std Istd
B = X 100
wSs Vwc + sz + Vm
std Ista std
Where:

Vwc
std

\'

wsgstd

Run

Run

Run

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).

+ 008‘

= 14.3 _
= 15.8 + 0.7 _

ws  15.8 + 0.7 + 43.197 X 100 = 27.64 %
= 16.9 + 0.8 _

ws  16.9 + 0.8 + 46.452 X 100 = 27.59 %

Format: bwsR3



BROWN COUNTY HIGHWAY DEPARTMENT

(23)

GREEN BAY, WISCONSIN

<
]

Run

Run

(85.49) ( .85) ( 0.12)

(85.49) ( .85) ( 0.11) =\

(85.49) ( .85) ( 0.11) -\

stack Gas Velocity

[ ] T
= - . s(avg.)
Kp Cp \\I dpP avg. _\\
L . \\ P M

Average velocity of gas stream in stack, ft./sec.
‘ 1

/2

85.49 ft/sec |(g/g-mole)-(mm Hg) / (°K) ( mm H,0

O atenm——

Pitot tube coefficient, (dimensionless).

Velocity head of stack gas, in. H,0.

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, (°f).

Absolute stack temperature, (°R). = 460 + ts.

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

616

-\ = 7.79 ft/sec.
| (29.49) (26.14)

620

7.16 ft/sec.

\\; (29.49) (26.18)

620

7.16 ft/sec.

\\| (29.49) (26.18)

Format: VsR3



BROWN COUNTY HIGHWAY DEPARTMENT

(24)

GREEN BAY, WISCONSIN

Qsd
Where:
Qsd =
A =
3600 =
ts =
Ts =
Tstd =
Pbar =
P =
g
Ps =
Pstd =
Run 1:
Qsd=3600(1-
Run 2
Qsd=3600(1-
Run 3:
Qsd=3600(1-

8tack Gas Flow Rate

= 3600 1-8B v A

Dry volumetric stack gas flow rate corrected to

standard conditions, (dscf/hr).

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

Conversion factor, (sec./hr.).
Stack temperature, (°f).

Absolute stack temperature, (°R).

Standard absolute temperature, (528°R).

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

Stack static pressure, (in.Hg.).

Absolute stack gas pressure, (in.Hg.):; = Pbar

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

528 29.49

.2794 ) ( 7.79)( 63.62) | —gie 29.92
528 29.49

.2764 ) ( 7.16)( 63.62)| ~g5q 29.92
| 528 29.49

.2759 ) ( 7.16)( 63.62)| g5, 29.92

1086161.2

996008.8

996697.0

Format: gR3



BROWN COUNTY HIGHWAY DEPARTMENT
WISCONSIN

GREEN BAY,

Where:

Qsd

Emissions rate,

(cg) ( Qg9

7000 gr./lb.

lb/

hr.

(25)

1b. / hr.

Emissions Rate from S8tack

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

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

9%

( 0.2884) ( 1086161.2)

1os4
( 0.%645)

7000

(

996008. 8)

5447
( 0.3453)

7000

(

996697.0)

7000

ys.51

Z4+325 1lb. / hr.

5%.45

5¥%+56 1b. / hr.

7g.27

<2.64 1b. / hr.

Format:

eR3
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EMISSIONS: POUNDS PER 1,000 POUNDS STACK GAS-WISCONSIN METHOD

E" =

Where:

Run #1:

Run #2:

Run #3:

(E x 1000) + (Q,q/Mg)(M,/528°F)(29.92/21.85)

E* =Emissions per 1,000 pounds stack gas

E =Emissions in pounds per hour

Qsd = Stack gas flow rate in dscf/hr

Md =Mole fraction dry = 1 - % Moisture/100
Ms =Wet molecular weight

528°F = Standard temperature (68°F + 460°R)
29.92 = Standard Pressure

21.85 = Unit Convérsion

45.51
24,75 x 1.000 4L

(1.086,161.2) (26.14) (29.92) = 0.338 Ibs/1000/Ibs wet gas
(7206)  (528) (21.85)

5%,‘15‘
5%:66 x 1.000 o3

(_996.008.8) (26.18) (29.92) = 0.846 Ibs/1000/lbs wet gas
(.7236) (528) (21.85)

18.37
7764 x 1,000 . 833

(996.697.0) (26.18) (29.82) = 0.831 Ibs/1000/Ibs wet gas
(.7241) (528) (21.85)
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BROWN COUNTY HIGHWAY DEPARTMENT
GREEN BAY, WISCONSIN

)

Method 5 Sampling

Isokinetic Variation

I L 100 T 0.002669 Vic + (Vm / T.) (Pbar + dH / 13.6)
s | 60 © Vs Ps An ]
Where:
I = Percent isokinetic sampling.
100 = Conversion to percent.
Ts = Absolute average stack gas temperature, °r.
0.002669 = Conversion factor, Hg - ft3/ml - °r.
Vie = Ttl vol of liquid collected in impingers and silica gel, ml.
Tm = Absolute average dry gas meter temperature, °Rr.
Piar = 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.
P = Absolute stack gas pressure, in. Hg.
An = Cross sectional area of nozzle, ftz.
Run 1:
40.870 [.o 1.56 |
(0.002669) ( 320 ) + — 548 _2_9_.49 + 13.6 |
= = 0.2
(100) ( 616 )| g5 ( 60.0 ) ( 18.19 ) ( 29.49 ) ( .000985 ) 99%:
Run 2:
. 45,392 (.o 1.73 |
—1 - 9
(100) ( 620 )| G5 ( 60.0 ) ( 18.88 ) ( 29.49 ) ( .000985 ) 106%
Run 3:
. 48.903 [La 1.72 |
(0.002669) ( 378 ) + —¢gp &9-.49+ 13.6 |
= (100)( 620 )| g5 ( 60.0 ) ( 19 54 ) ( 29.49 ) ( .000985 ) | 110%

Format:

iR3



VIil. FIELD DATA
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NAME: BROWN COUNTY HIGHWAY DEPARTMENT TEST DATE: OCTOBER 2, 1990

ILLINOIS TANGENTIAL FLOW METHOD
CYCLONIC FLOW VELOCITY CORRECTIONS

RUN# | - - )
Point # Cyclonic dP Measured dP Corrected
Angle
A-0f 65° 17 .07
O 90° .05 .00
03 QD° 08 ,00
04 90° A0S 00
0S | 90° .05 00
Db 90° 05 00
01 o 05 .0l
0¥ 70° 10 .03
09 78° N16) .03
[D 50° /O .06
| 50° ie; .0C
) A 50° O Ok
B-01 40° /3 .00
03 | 490° LD .00
03 Q0° .10 .00
oY 90° 10 .00
0S TL° 05 .02
06 &0"” 0S5 .02
07 75° 08 .0
08 40° /e, 08
09 75° e 0B
1O 75° /0 .03
[ ©0° 0S .03
| 12 | 6o° | .05 .03
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NAME: BROWN COUNTY HIGHWAY DEPARTMENT TEST DATE: OCTOBER 2, 1990

ILLINOIS TANGENTIAL FLOW METHOD
CYCLONIC FLOW VELOCITY CORRECTIONS

RUN# /_ = ~
Point # CyAcr:‘lolnic dP Measured dP Corrected
gle
A-0l (5P 1O 04
oL Go° 1O .00
03 90° 05 .00
og 90: 3 .00
y 99_%@ /LO? 2
oy, §0° 05 Ol
O g 7000 05 O
D S . .
o1 Te it — %%
1£L 50° 10 Db
[ 50° 08 D3
é' O ’ QDO ‘ /3 OO
O 90n° O .00
03 90 ° 10 ,00
oL CZQO /3 . 00O
09 ’7;12 10 03
TR a—
. O]
08 40"" NS 04
09 75 _ 10 03
e
5 4 . 03
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NAME: BROWN COUNTY HIGHWAY DEPARTMENT TEST DATE: OCTOBER 2, 1890

ILLINOIS TANGENTIAL FLOW METHOD
CYCLONIC FLOW VELOCITY CORRECTIONS

RUN # 5 :
Point # Cyclonic dP Measured dP Corrected
Angle
A-0| 15° 05 ,O)
o0 | 906° .05 .00
03 an’ 1O 00
o4 90° i3 .00
05 90° 14 .00
Ob 90° 1O .00
071 g0° O or™
08 70° 1O .03
049 75° 43 .03
1O 50° 13 .08
| _30° O 06
12 50° 0S5 .03
B-0l qc° 0 00
DL CIO; .10 00
D3 90 /O .00
o4 Q0° 3 .00
05 g/ 10 03
Db | (0O° 10 05
D7 75° 05 01
D8 yo° .0S 04
09 | #&° 10 .03
{0 75° , 1O 03
| LO°
2 | _60°



IX. CALIBRATION



ey

V¥ Z-VW jooqpuel asueinssy Ajrrend

U=d U wavy
—

\

*urw ‘unl uoyjeaqyled jo SuwIL = @

‘34 -ur ‘sanssaad oyaqswoaeg = g

‘XS0°0+ X 3s2331d =

IJUerao)

{sun1 331yj) [[e Xoj 1213w sed Li1p 031 1ayam 533 19M Jo Adeindde Jo orjex 3Beisay = X
¥

‘una yoea 10j 1332w 883 LIp 031 1973w 3833 1am jo Adeandde jJo oryey = '}

.o~= ‘ur ‘231JT10 $801d¢ [ETIUIAIJJIP INSSIIJ =

° ¥
‘o ! vu pue vu Jo 3%eaaae ayjy Aq paurejqo ‘13ajaw se3 Lip ayj uy sed ayy jo aanjeaadway 3IBeraay = vu
°
‘do ‘1339w se8 Aap 3yl jo sed jayIno Iyl jo aIinjeradway = eu
¥
*do ‘3335w 888 Lap ayj jo sed 3[uT IY3 Jo Ianjeradms] = vu
"

*do ‘1239w 1893 33s 33 uy sed ayy jo aimjeradway = 3

£
£

33 ‘aajau sv8 Lip 3yl g3noayy Buyssed sunjoa sen = v>

33 ‘1939w 3893 339a 9yl ydnoiyy Zuyssed awnjoa seg = 4

CE e

vu aapun 2anjeradway ayy pirodrax ‘idjaw sed Aip ay) uo i19jdwowiayy auvo AJuo sI axaqly JI

Sl b=

TSV [ 8L L6 L 288 Sl (- |-vgEae o1
L<T [ 5L ot/ | Lb | 2% | Do | L L pade] o 2
. L’ . b7} A <
Ssh)8&y O3l S'eb|2ry 1200 | o [ o )
9°€1 v 8y -uy uyw do do
o9v + =) + %) P ¢ |summes | @ | 40 o | % o €y ¢} 0% -ur
n X umnep swry .A N LCNPCTY Y ‘CA) ‘Ch) ‘(HV)
(09Y + uv owwuu>< 331309 | 337U 1939w BESET] 13jam ‘8uryyas
. 1232w sed XiQg 18] 1IN sed Liq 1833 19M I193jdwouew
X aanjexaduag aunjoA sey RS 8 & 11)
Kk 1893914 aaqunu 1333w sed Liq 8y -ut Y m»\ ‘aanssaxd d>yi1jowoaeg
jueqqd ngmi‘wuw laqumu Xoq 1I333Y Awmﬁlw \.WNV ajeq Jaqunu 383]

(satun ysyrhuld) WHOJd VYIVA NOILWVMEITYD HALIW SVO Xdd LSALLSOd

> Fzl7 ol
gos ?/
992709



V¥ Z-bW qooqpueH souerinssy Xjrrend

‘utme ‘uni woyleaqiied jo swil = @
‘8 ‘ur ‘sanssaad dyajawoireqg = am
*XS0°0+ X 189131d = aduearajo)
fsuna 99ayyl e 103 1319w 8e3 L1p 03 1315w 31833 319M Jo KAdeandde jo oriex a8eraay =
‘una yoea 10J 1319w 693 L1p 01 1313w 1837 394 Jo Adeandde Jo orjey = ua
o . .o~= ‘ur ‘adIJyio 88010€¢ [ETIUIIIJJTIP 21n8sAag = HY
“do ° P, pue L2 jo a8eiaae ayy Aq pautejqo ‘12a33am sed Lip ayy ur sed ayl jo ainjeradway aBeiaay = °,
‘do ‘1919w se8 Aip ay3 jo sed 31371n0 3yl jJo Iinjexadway = ovu
‘do ‘1939m se8 Lip ay3y jo sed j1ajur 3yl jJo aamieradwd] = weu
‘do ‘1919w 315931 394 3y3 ur sed ay3l jo sanjexadwsy = :u
.nuu ‘xajou 8e8 Lip ayy ySnoayy Buyssed sunjoa sey = v>
.muu ‘1932w 318931 39m 3¢)1 Y3noayy Burssed swnyoa sen = 3>
2 2194gm
2 vu a12pun aanjeaddwdy Y3y piodax ‘1333w sed Aip oy3 uo 1339wowrayy auo A[uo S8} 13y} 3| .
2.5/ Tobra x
25" 10°) LChL s 90 | gy [N (2 ot O¢  thol
FST a7 ozl 76 Eg[Pa| < o1 OC  sbz'al
CS'T YO |k IR 1A S ot O 2e2's
(09 + ~) s . %) Py .wuwwuwu ‘@ | Ho S 1o e e o%H -ur
o a4 oo | wmmoea | emrn | P [ P | Paf (") ‘®n) ‘(") ‘()
(09% + "1) 4 A a8exaay | 321100 | 1971U] 1319w x339w FESEL ] ‘8uryy9s
c 1339w sed XiQ 1893 134 | sed Aag 18971 338 | a935mouew
X danjearaduwa] awnjoAa sen 3313110
X 18931314 1aqunu 1239w sed Liqg 8y -ur IJMNHM% = am ‘ainssaad drijamoaeg
Jueld (QQl-7 39qunu xoq 1313Q Q5 ;»u ajeq laqunu 383]

(satun ysyrhud) WHO4 VIVA NOILWMGITVD WALIW SVYD X¥d LSALLSOd



Ve

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

'Date 5; r7 ' Thermocouple number hwti/;%a&&#

Ambient temperature 9»0 °c Barometric pressure Qq ??/ in. Hg

——

calibrator _luasan Reference: mercury-in-glass L//

other

Reference Thermocouple

Reference thermometer potentiometer Temperatureb
point Source? | temperature, temperature, difference,
number (specify) °C °c %
_lc_-t
: 0
F% lagﬂ 3 3x

g ek |92 212 o

S A 1 3t O

0 B i T | / G
,0-2-70 éo ©

atype of calibration system used.
\

ref temp, °C + 273) -~ (test thermom temp, °C + 273)]
ref temp, °C + 273 ’ 100<1.5%.

Quality Assurance Handbook M5-2.5

‘:' lt‘ B ‘, ]
e

.
o



; h_)j

.

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date

5-1-8"

Thermocoug;le number H OJT h oY

Ambient temperature &D °c Barometric pressure Qﬁ. m in. Hg

Calibrator

—iban~u\

Reference:

other

mercury-in-glass

v

Reference Thermocouple

Reference thermometer potentiometer Temperatureb
point Source? temperature, temperature, difference,
number (specify) °C °c %
v _ ..
[r ,e:j'/* 387 3% o
. 5&3
N e B T R
B o-timg 3§\ 3 & 0
- A
cr -
AR A
r Erert o
C

L

aType of calibration system used.

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

°c + 273

c ¢+ 273)] 100<1.5%.

Quality Assurance Handbook M5-2.5



Date

-
~ ﬁll

C_£-%9

Thermocouble number

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

1O

Ambient temperature Q 0O °c Barometric pressure QQ?% in. Hg
—
calibrator _ \rean Reference: mercury-in-glass v

other

_—

Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? temperaturge, temperature, difference,
number (specify) ° °¢ ¢ %
AT
L
At 39 3 0

1

Rofond
W

Y

R

2l

3%

Lo

fo

a'rype of calibration system used.

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

°C + 273

l] 100<1.5%.

Quality Assurance Handbook M5-2.5



Form No.

(42)
RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

Probe No.

Date of Calibration S":)"% A

Name of Company to be tested

PROBE OUTLET TEMPERATURE (F)

EED-17-2

Note:

350

300

250

200

150

100

50

[}
Probe Length ICJ

Signature <; - C&J-An~&/\

3 ft. probe - 5 min. warmup

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

— (w,'L

4 6 8
PROBE HEAT SETTING (%)



Form No.

Nozzle No. Average Diam:gf’rm Nozzle No. Average Diameter
1 7
2 8
3 9
4 10
) 11
6 12
Pitot Tube Calibration (S Type) /
Pitot Tube Identification No. Date _S—1)/ =20
Calibrated by: y /_&/‘(AM
"A" SIDE CALIBRATION
) dp std Ap (s)
ca Ho0 cm H0 DEVIAEION
Run No. (1n. H50) (1a. H90) Cp(s) Cp (x)=Cp (A)
1 2. 295 |.34Y4 | p.ood
2 ’OL(: 200 ,95.‘ O(OOS
¢, (sme A |, 447
“B'" SIDE CALIBRATION
Ap std 4p(s)
cm H20 cma H90 DEVIATION
Run No. (1a. H20) in. H70) Cp(s) Cp (8)=Cp (B)
1 2! 2.9 .88\ |0 a0°F
2 ) ot Je 75 1M |0 003
3 C.O5 1 1 .25 |.8¢% 1D 000
T, (SIDE B) B¢ 7
3

L|Cp(8)=Cp(A OR B) |
AVERAGE DEVIATION = G(A OR B) = 1

‘3

[Cp (SIDE A)~C,(SIDE B)| ~MUST BE < 0.01

Cp(a) = Cplatd)

EED-17-1

Ap std
Aps

+MUST BE< 0.0L 7 ,00



X. RAMCON PERSONNEL



(47)

RAMCON Envirgnmental Stack Test Team

Sumner Buck - President

sumner Buck is the President of RAMCON Environmental Corporation. Heis a
graduate of the EPA 450 “Source Sampling for Particulate Poliutant’s" course and
the 474 "Continuous Emissions Monitoring® course all given at RTP. Mr. Buck is
a certified V.E. reader with current certification. Mr. Buck has personally sampled
over 400 stacks including over 300 asphalt plants. He is 47 years old and a
graduate of the University of Mississippi with graduate studies at Memphis State
University and State Technical Institute of Memphis.

Tommy Crook - Team Leader

Tommy Crook has undergone extensive training in Method 1 through 9. He is
qualified as a team leader and is currently certified as a V.E. reader.



XI. VISIBLE EMISSIONS
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PARITRIEL 23 B
STATE T - \‘S' iﬂ \5 . -

1 S -

1]

SOURCE ID NUMBER

{5 l1g ] 2

2 \NSIE

TROCESS EOUIPMENT .. . ... = OPERATING MOD . . =
T 7 s\ [oe] = K3

CONTROL €oUPMENT . . OFERATING uocs XY e t\b % 190 S ,éb ‘5
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120120

101\ *¢

0
3323333

e X £missiON POINT

DOW LINE
! o ,
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Uy 3
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