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INTRODUCTION

The purpose of this atmospheric emission evaluation performed at Lakeside
Industries’ Madson asphalt paving plant located in Lacey, Washington was to
determine the particulate emission concentration of the baghouse exhaust gas.
Three (3) particulate emission concentration compliance tests were performed on
July 18, 1985 utilizing the Environmental Protection Agency’s (EPA) Method 5
procedures. Mr. James A. Guenthoer of Am Test, Inc., Seattle, Washington
performed the field sampling and laboratory analysis. Mr. Kris A, Hansen of Am
Test performed data reduction. Mr. Harold Nickel of Lakeside Industries
coordinated this project. Mr. Bob Smith, Lakeside Industries’ Lacey plant foreman,
coordinated plant operations. Mr.,Jim Wilson of the Olympic Air Pollution Control

Authority (OAPCA) observed the field testing.

SUMMARY OF RESULTS
The results of the three (3) Method 5 compliance tests for determining particulate
emission concentration, collected July 18, 1985 at Lakeside Industries’ Lacey,

Washington facility, are summarized in Table 1 below:

Table 1. Summary of particulate emission concentration test results.

MaAss ST. OF WA,
SAMPLE AM TEST PARTIC. EMISSION PARTIC. AR
RUN LAB CoONc. RATE STD FLow
# # gr/dscf 1bs/hr gr/dscf dscf/m
1 92151 0.056 15.49 0.10 32209
2 92152 0.058 17.35 0.10 34695
3 92153 0.056 16.44 0.10 34459

AVERAGE 0.056 16.43 0.10 33788



The average particulate mass emission rate of 0.056 grains per dry standard cubic
foot (gr/dscf) was within the Olympic Air Pollution Control Authority (OAPCA)
standard of 0.10 gr/dscf for this particular asphalt paving plant. Computer
printouts which detail the complete results immediately follow the "Calculation of
Results" section of this report. An acceptable leak check followed each run, The
percentage isokinetics were within the acceptable limits of 100 + 10% for each run.
Run 1 was nearly completed when Lakeside personnel signaled that the holding silo
was full and they were stopping the process. The test was stopped at 59.3 minutes
into the run. During run 3 the probe-to-filter connecting glassware was broken
when switching from port 3 to port 4 after 45 minutes of sampling time. The plant
was near the end of its’ production day when this breakage occurred, therefore,
Mr. Guenthoer of Am Test and Mr. Wilson of OAPCA decided that it would be
appropriate to discontinue sampling. The filter and condenser section of the
Method 5 train were leak-checked and found to be within the acceptable EPA

criteria.



DISCUSSION

SAMPLING PROCEDURES - OVERVIEW

Sampling procedures specified in the July 1, 1984 Title 40 Code of Federal
Regulations, Part 60 (40 CFR 60), Appendix A, Methods 1-5, were followed
throughout this project. Methodology suggested in the Environmental Protection
Agency's (EPA’s) Air Pollution Training Institute "Course 450 - Source Sampling
for Particulate Pollutants" and quality assurance procedures outlined in the EPA’s

reference manual titled Quality Assurance Handbook for Air Pollution

Measurement Systems, Volume 3, EPA-600/4-77-0276, along with current updates,
were used for supplemental information with respect to quality assurance and

testing protocol.

AMPLING PROCEDURES - SPECIFIC

The 31 inch by 37 inch rectangular stack had four (4) sampling ports located at
equal distances along the 37 inch side. The sampling ports were located 3 feet
upstream and 15 feet downstream from the nearest flow disturbance. Four (4)
traverses of six (6) points each were selected according to Method 1 criteria (40
CFR 60, July 1, 1984). Each point was sampled for 2.5 minutes, for a total
sampling time for each Method 5 run of 60 minutes. Both the sample probe and

the support plank were marked with felt pen to indicate the proper point location.

Stack condition measurements were performed prior to testing. A sample nozzle
was chosen and isokinetic operating parameters were established utilizing a
Hewlett-Packard 41CX programmable calculator. The sampling nozzle, probe and
prefilter connective glassware were acetone cleaned prior to use. The sample train

was assembled and determined to be leak free following the procedures outlined in



Method 5. Before each test a final check was made to assure that the plant was
operating at the desired production rate and the desired operating péramcters. A
final check was made of the box and probe heat. Ice was added to the condenser
section. The sample nozzle was positioned in the stack at the first sample point.
The sample pump was then turned on and the sampling rate adjusted for isokinetic
sampling. Sampling proceeded isokinetically at each of the 6 traverse points. The
pump was then turned off and the sample train was moved to the second port.
Care was taken to assure that the nozzle tip did not touch the port nipple. The
nozzle was then positioned at the first point of the second traverse, the pump was
again turned on and isokinetic sampling was performed at the 6 traverse points.
Upon completion of the second traverse the probe was removed from the stack and
the third and fourth sampling ports were traversed. A post-test leak check was

performed according to Method 5 procedures.

SAMPLE TRAIN

The sample train used was an EPA Method 5 design with modifications as shown
in Figure 1. The stainless steel button hook nozzle used had a diameter of 0.183
inches as measured on-site with inside calipers. A three (3) foot stainless steel
probe with a heated liner was used for these tests, The probe was equipped with S-
type pitot tubes and a thermocouple sensor. The pitot tubes have been recently
calibrated at the State of Washington Department of Ecology (DOE) wind tunnel.
A thermocouple probe was used to measure the stack gas temperature. The Fluke
thermocouple indicator has been certified by the manufacturer to be accurate
within 1 degree Fahrenheit. A field check with 32 degree icewater was performed.
A glass filter assembly with a 125 millimeter glassfiber filter was enclosed in a
temperature controlled heated box. The average box temperature was maintained

at 2489 F + 259 F. The nozzle, probe liner, prefilter connective glassware and



glassfiber filter is often referred to as the "fronthalf" of the sample train.
Following the filter is a condenser section which, by convention, is referred to as
the "backhalf". The condenser section consisted of a modified Smith-Greenburg
bubbler containing 100 milliliters (ml) of deionized, distilled water, an impinger
also containing 100 ml of deionized, distilled water, an empty bubbler, and a
bubbler containing indicating silica gel desiccant. The backhalf was maintained at
a temperature below 70° F. The sample train was connected to a control box by
means of an umbilical cord which contains a vacuum hose, pitot lines,
thermocouple wires and a 4-wire electrical cord. The control box (meter box) was
used to monitor stack conditions and to facilitate isokinetic sampling. The control
box consists of a diaphragm pump used to pull the stack gas through the sample
train, fine and course metering valves to control the sampling rate, a vacuum gauge
which measures the pressure drop from the sampling nozzie to the metering valves,
and a dry gas meter. The dry gas meter has been recently calibrated on a
spirometer at the State of Washington Department of Ecology. At the outlet of the
dry gas meter is a critical orifice which is used to isokinetically control the flow
of gas through the metering system. The pressure drop across the orifice was
monitored with both low and high range magnehelic gauges. The pitot tubes
utilized to measure stack gas velocity are connected to the control box via the
umbilical cord. The control box contains low and high range magnehelic gauges

which are used for the velocity measurement.

SAMPLE CLEAN-UP AND ANALYSIS

Following sample collection, the Method 5 sample box was transferred to a room
free from air disturbances and airborne particulate. The glassfiber filter was
transferred to a petri dish labeled with the sample date, client name and run

number. This portion of the particulate catch is referred to as the "A" section.



Care was taken to assure that any loose particulate matter and filter mat were
quantitatively transferred to the petri dish. The filters were then placed in an
oven and baked at 103% C for 2 hours, then they were transferred to a desiccator
containing indicating silica gel for 24 hours of desiccation prior to obtaining final
weights. The tare and final weights were made using a Mettler AE163 electronic
balance set to a time integrating mode with a readibility of 0.1 milligrams. The
filters containing particulate matter were weighed to a constant weight of + 0.5
milligrams. The interval between weighings was at least 6 hours. These weights

were recorded in a bound Iaboratory notebook.

The contents of the nozzle, probe liner and prefilter connective glassware were
quantitatively transferred to the "B" section storage container labeled with sample
date, client name, and run number. Several rinses of acetone, with simultaneous
loosening of particulate matter using a clean nylon brush, were used for the
fronthalf clean-up. An iodine flask with a female ball joint end was attached to
the male ball joint end of the probe to assure that no particulate matter was lost
during the cleaning of the probe. This contents of this "B" section acetone rinse
were transferred to tared 150 milliliter beakers. The volume of acetone in the
beaker was recorded and the beakers were placed on a hot plate with the
temperature set on low. The acetone was evaporated under close supervision at a
temperature lower than the boiling point of acetone. A tared beaker with 100
milliliters of acetone was handled in an identical fashion to the "B" section samples
as a control. The tare and final weights of the beakers were obtained following 2
hours of heating to 103° C and 24 hours of desiccation, as with the filters
described above. The samples and acetone blanks were weighed to a constant

weight of + 0.5 milligrams at 6 hour or greater intervals.



The bubblers and impingers utilized for the condenser section, or "backhalf" of the
sample train were weighed with an accuracy of + 0.1 grams before and after
sampling on a triple beam balance. The difference between the initial and final
weights of the condenser section constitute the amount of moisture gain during the
run. The percent moisture was calculated and did not exceed the theoretical
psychrometric chart value. The particulate weights are included on the "Method 5-
Particulate Emission Concentration Results" computer printouts which immediately

follow the "Calculation of Results" section of this report.

QUALITY ASSURANCE

A strict quality assurance program was followed throughout preparation, sampling,
analysis, and report preparation. This program includes recent equipment
calibrations, careful chain-of-custody procedures, and use of ACS quality or better

reagents.

The sample nozzle was calibrated on-site before sampling using inside calipers
accurate to + 0.001 inch. The dry gas meter was recently calibrated on a
spirometer at the Washington State Department of Ecology (DOE). The "S" type
pitot tubes have been recently calibrated at the DOE laboratory utilizing a wind
tunne! and a standard "P" type pitot tube. The Fluke thermocouple indicator has

an accuracy of + 1 degree Fahrenheit.

In addition to quantitative clean-up and analysis procedures, acetone and filter
blanks were carried throughout the laboratory procedures. The Method 5 filters

and beakers were weighed to a constant weight of + 0.5 milligrams. Additional



information with respect to the Am Test, Inc. laboratory quality assurance and

quality control protocol is included in the Appendix of this report.

CALCULATION OF RESULTS

The results of these tests were calculated using the equations found in the 40 CFR
60 Methods 1-5. These equations are included in the Appendix. Final result
calculations were performed using Hew}ctt-Packard 110 and 150 computer systems.
A by-hand sample calculation for the Method 5 runs was performed on 2 Hewlett-

Packard 41CX calculator, and may be found in the Appendix of this report.



APPENDIX
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METHG.. . - PRRTICULATE £MISSI0N CONCENTRATION RESHLTS
RM 1E5T, INC. - RIR QUALTTY DEPRRTMENT

FILE NRHE:  LKSD_RY LR §: 214

CLIENT: LAKESIDE INDUSTRIES  STARY TIME: 0749 0°lack
LOCATION:  LRCEY, WASHINGION  STOP TIME: B85 B CLoCK
SRMPLE SITE: BRGHOUSE QUTLET SHPLE TIME: 59,3 MINUTES

SRMPLE DATE: JULY 18, 1985 PRODUCTION RATE: 250 TONS/HR

Ris §: 1-HETHOD § MIKED REFUSE
OPERATORS:  JIM GUENTHOER

CONTRCT: BOB SHITH

CONTRCT: HAROLD KICKEL

FINRL WT, INIT.UT.  MET W,
OF H20 6. OF H20 6 OF H20 &

PITOT Cps 0.845
NOZZLE OIR INCHES:  8.183
NOZZLE ARER fT°2: 10,0002
STRCX DIR. INCHES: 317K37"
STRCK ARER  FT~2: 7,965
HETER TEMP. BEG F: 7.0
BARDY, PRES. “HG:  29.9
STRTIC PRES. “H20: 3.0
STRACK PRES.  “HB: 3018
ORIFICE PRES “H20:  0.98
METER PRES.  “HB:  30.25

679.1 5774 1.7
5924 5733 18
6.6 4647 1.9
B3.0  829.0 9.0
TOTRL HZ0 GAIN: 130.7
TOTAL UOLUME <5CFy 6,20
PERCLNT MOISTURE:  1Z.68
Bust 0.1269

INIT. METER UOLIME 250,611
FINRL METER UOLUME 293,003
UOLUME SAMPLED:  42,3%2
570 UOLUME (DSCF): 42,652
ST UgLuME (DSOM: 1,507
Y FRCTOR: 1.010

RUERAGE 7 CD2: 8.2
RUERAGE ¥ 02: 10.3
RUERAGE 1 CO: Ni
STACK GAS M. DRY: 28,72
STACK OAS M. WET: 28,73

FRHR NN IR IS II I R I I RN I D TP I T H I AT X IR

SWIPLE  UELOCITY  TEMPERATURE  SAMPLE  UELOCITY  TEMPERATURE
POINT  ° OF HZ20  DEGRELS T, POINT " Of HEG  DEBRLES ¥

1 .75 155 1 1.00 156

z 135 155 2 1.30 159

3 2,00 156 3 1.7 159

4 2.80 156 1 2.1 159

5 3.00 156 5 3.00 159

b 3.00 156 14 3,50 159

! §.9% 156 1 120 153

2 1.7 156 2 1,50 160

3 200 158 3 1.90 161

4 2,80 158 4 2.40 158

5 3.50 158 & 300 153

) 3.59 156 b 3.00 159

FHTN I IRN NI N I I H RIS NIER IR RE RN IR EN I N WER AT X H R
PERCENT ISOKINETICS: a7

STRCK TEMPERATURE: 157.6 OF6. f. 617.6 BEE, R.
AUERRGE UELOCITY HERD: 2.12 " 0F Heo

STRCK GRS VELOCITY:
STACK GRS RIR FLOY:

89,52 F1/SEC.
32209.3 OSCEm

88.63 AFT/SEC
42359.2¢ ACFAM

"FOLLUTART MRS RATE (CONCENTRRTION HETHGD: 15.49 LB/HR

PARTICHLATE CONCENTRATION: 0.056 6R/DSCY
RULCUATE CONCENTRATION:  _0.0%

FRONTHALF PARTICULATE MASS LORDING

FILTER UMBER: ¥125-008
TARE HLIGHT OF FILTER IN GRAMS:

FINAL UETGHT OF FILTER IN GRANS:

HET UCIGHT OF PARTIC, MATTER TN GRAMS:

BEAKER NUMBER: #65-354
TRRE UEIGHT OF BEAKER IN GRANMS:

FINAL UETGHT OF BEAKER IN GRAMG:

NET GEIGHT OF PARTIC, MATTER IN GRAMS:
UDLUME OF ACETONE IN MILLILITERS:

TARE WEIGHT OF ACETONE IN GRAMS:
FINAL UEIGHT OF ACLTONE IN GRAMS:
UOLUHE OF ACETONE IN MILLILITERS:

NET CONTRIBUTION GF RCETONE IN MGML:

TOTAL FRONTHRLF PARTIC. MATTER IN GRAMS:

| 2
v ch.
Zco,

—
—

= 1R 405 = 0.02%

@A

0.6082
0.67%
0.0m4

68, 278¢
68,3625
0. 0839
He.g

66,8075
b6, B077
100.0
0. 6020

8.1551

¥ C,Q (vw ‘c*;-‘/",)

0.6%2 ?,-/UscF’@ A mz

9

-



FILE NAME:  LKSD_RZ

{(LIENT: LAKESIDE INDUSTRIES
LOCATION:  LACEY, URSHINGTON
SAMPLE SITE: BRGHOUSE QUTLET
SRMPLE BATE: JULY 18, 1985

RUN #: ZHETHOD &
OPERATORS:  JIM GUENTHOER
CORTACT: 808 SHITH

CONTRCT: HAROLD NICKEL

FINRL UT. INIT.UT, MET MT,

OF H20 6. OF H20 6 OF HZO 6.

N4 6005 N2
609.1 591 18.9
9.7 483 2.4
843.1 8367 124
TOTAL HZO GAIN: 145.7
TOTAL UOLUME ¢SCF) 6,86
PERCENT MOISTURE: 12,89
Bus: 0.1289

INIT. METER YOLUME 293.576
FINAL WETER UDLIME 340.420
UDLUME SAMPLED:  _946.B844
510 YOLIME (BSCF>: 46,363
S0 VOLBME <OSOM2:  1.638
Y FACTOR: 1.010

Wlltww § - PARTICULATE ENISSIDN CONCENTRATION RESULTS -
8 TEST, INC. - RIR QUALITY DEPRRTMENT

LAE &:

STRRT TINE:

STEP THE:
SRMPLE TINL:
PRODUCTION RATE:
MIXED REFUSE

PITOT Cp:

NOZZLE DIR INCHES:
NOZZLE ARER F1°Z:

STRCY DIR. INCHES
STRCK ARER

AULRAGE 1 (02

i
METER VEWP. DEG F:
BARGH. PRES. "HE:
STATIC PRES. “H20:
STACK PRES.  "HG:
QRIFICE PRES “H20:
METER PRES.  "HE:

92152

1055 (*CLOCK
1204 (*CLOCK
50,0 MINUTES
250 TONS/HR

§. 645
g.183
0.0002
HEIR fYe
7.96%
81.0
29.9%
3.00
3.8
(R
.26

2.7

AUERREE % 02:
AUERASE % CO:

STACK GRS MJ. DRy:
STACK 6AS M, WLI:

17.8
0.0
29.09
27.66

IR A IR RIS IR K RN LR IR R SR PR AR

SMPLE  UELOCTTY  TEMPERATURE
FOINT  * OF H20  DEBREES T,
) 1.50 142

2 2.00 143

3 218 145

4 2.50 147

5 3.00 148

6 3.00 158

i 1.30 150

2 1.60 152

3 2.0 193

i 2. 153

5 .90 154

b 3.00 154

FHHAS X RN RTINS IR IS BRI SIS E RSN R F IR R ERTE LN R IR F R XK

PERCENT ISDKINETICS:

STRCK TEMPERRTURE:

RUERAGE VELOCITY HERD:
STACK GRS UELBCTTY:

STACK GRS RIF FLOU:
PARTICULATE CONCENTRRTION:

SRMPLE  wELOCTTY
POINT " OF H20
1 1.20
2 2,00
3 2.90
4 3.1
5 3.50
6 3.50
1 1.1
Z 1,60
3 2.80
4 3.30
5 3.50
% 3.50
973
162.1 BE6. F.
2.40 " OF H20

34.02 RF1/SEC
44934.23 RCF M

POLLUTANT MASS RATE (CONCENTRRTION METHOD):

TEMPERATURE
DEGREES f.

153
155
156
157
157
157
156
157
159
159
169
159

613.1 BEG. R,

95,94 F1/8EC,
34694.5 BSCrm

0,058 BR/SEF

17.35 LB/HR

FRONTHRALF PARTICULATE MASS LOADING

FILTER HUMBER: $125-009
TARE UEIGHT OF FILTER IN GRAMS: 0.6103
FINAL WETGHT OF FILTER I GRAMS: 0.703t
NET UEIGHT OF PRRTIC, HATTER IH GRAMS: 0.0928
BEAKER KUMEER: §85-355
TARE UEIGHT OF BERKLR IN GRAMS: 65,0817
FINRL WETBHT OF BERKER IN GRAMS: 65.1744
NET UCIGHT OF PARTIC, MATTER IN GRAMS: 0.0827
UOLUME OF RCETONE IN MILLILITERS: 115.0
TRRC UETGHT OF ACETONT IN GRAMS: 66,8075
FINAL UCTGHT OF ACETONE IN GRAMS: 66,8077
UOLUME OF RCETORE IN MILLILTTERS: 100.0
HET CONTRIBUTION OF ACCTONE IN MGAML: 0.0020
TOTRL FRONTHRLE PARTIC. MRITER TN GRAMS: 0,1753
;S J‘E’“ . /Tﬂ"‘f"’-’u
/‘
Cp - o5 A 12 = .30



METwow 5 - PRRTICULATE EMISSION CONCENTRATION RESULTS
P TEST, INC. - BIR QUALITY DLPARTHENT

FILE NAME:  LKSD_R3 LAB #: 92152 FRONTHALT PARTICULATE MASS LORDING
CLIENT: LAKESTBE INDUSTRIES  STRRT TIME: 1338 0" CLOCK
LOCRTION:  LRCEY, URSHINGION  STOP TIME: 1430 0*CLOCK FILTER NUMBER: $125-010
SAMPLE SITE: BAGHOUSE OUTLET SEPLE TINE: 45.0 MINUTES TARE ULIBHT OF FILTER IN GRANMS:
SAHPLE DATE: JULY 18, 1985 PREDUCTION RATL: 250 TONS/HR FINAL WEIGHT OF FILTER IN GRAMS:
RUN §: 3-METHOD 5 HINED REFUSE NET UEIGHT OF PARTIC. MATTER IN GRAMS:
OPERATORS:  JIM GUENTHOER
CONTRCT: BOB SMITH BERKER NUMBER: £85-356
CONTRCT: HARDLD MICKEL TARE UETGHT OF BEAKER IN GRAMS:
FIRAL UETGHT OF BEAKER IN GRAMS:
FINAL UT. INIT.WT.  MET T PTIGT Cp: 0.845 NET WEIGHT Of PRARTIC. MATTER IN GRAMS:
OF H20 6. OF W20 6 OF H20 G, NOZILE OIR INCHES: 0.183 UOLIME OF RCETOME IN MILLILITERS:
NOZZLL RRER FT"2: 0.0007
6693 550 943 STRACK DIA. INCHES: 31"K37* TARE UEIGHT OF ACETONE IN GRAMS:
592,72 576 146 STACK ARER  FT°2:  7.965 FINAL UEIGHT OF RCETONE IN GRAMS:
482,31 480.9 1.4 HETER TEMP. DEG F: 831 UOLUME OF ACETONE IN MILLILTTERS:
7544 4.6 8.6 BARCM. PRES. "Hb:  29.92 NET CONTRIBUTION OF ACETONC IN MGAML:
TOTAL H20 GAIN: 119.4 STRTIC PRES. "H20:  3.00
TOTAL YOLUME (5CHY 5.8 STRCK PRES.  "H6:  30.14 TOTAL FRONTHALE PRRTIC. MATTER IN GRAMS:
PERCENT MOISTURE:  13.83 ORIFICE PRES "H20: 114
Bus: 0.1383 HETER PRES.  "HG:  30.22

INIT. METER UOLUME 340,688

FINRL METER UOLWME 376.571 RUERAGE % £02: .3
UOLUME SAMPLED: 35,862 RUERRAGE % 02: 17.9
STD VOLUME (DSCFH: 34,946 RUCRABE % CT: 0.0 .
STO GOLUME <DSCHMY: 1,235 STRCK 6RS MJ. DRY:  79.0%
¥ FRCTOR: 1.01g SIACK 6AS MW, WET:  27.5%

FH IR I T I 30 363 3 IR H I K I I JITE T H I I I JE 3 I THET I J A IR I X

SAMPLE  UELOCITY  TEMPERRTURE  SAMPLE  UELOCITY  TEMPERATURE
POINT " OF H2D  DEGREES T, POINT  “ OF Hz0  DEGREES f,

1 1.30 146 1 1.20 163

2 1.90 150 2 1.50 162

3 2,9 152 3 1.90 164

4 i 154 4 2,20 166

5 3.50 156 5 3.00 164

6 3.50 157 b 3.00 165

1 1.20 161 1

z 1.80 162 Z

3 2.96 163 3

4 3.00 163 4

5 370 163 5

] 3.70 162 6

SR RN FHAE TN I KN KA I FR I IR IIICSH K H R WIRI R IR SN XX
PERCENT ISOKINETICS: 91

STREX TEMPERATURE: 159.6 OE6. f. 619.6 BEG. R.
RUERAGE ULLOCTTY HERD: 244 OF H20

STRCK GRS UELOCITY: 95.28 AFT/SEC 97.47 F1/5EC.
STACK BRS AIR FLOM: 45537.04 ACT M 34459.3 DSCEM
PARTICULRTE CONCEWTRATION: £.056 6R/0SCF

POLLUTANT MASS RRIL (CONCENTRATION METHOD): 16,44 LB/HR

0. 6084
0.6632
0.0548

£5.624%
65,6361
§.4715
105.0

£6. 68075
£6.8077
100.0
0.0020

0.1261

{
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METHOD 1 - LOCATION OF TRAVERSE POQINTS

Circular Stacks

6
5
3
TRAVERSE DISTANCE, 4
POINT % of diameter
1 4.4
2 14.7
3 29.5
F] 70.5
5 85.3
) 95.6 .
Y r
Figure 1.3. Example showing circular stack cross section divided into
12 equal areas, with location of traverse points indicated.
TABLE 1-2. LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
[Percent of stack diameter from inside wall to traverse point)
| Number of traverse points on a diameter—
Traverse pont numper on a diameter + T - 1 - T T
2 {46 |8 0] 14 16 ;18 | 20 | 22 | 24
' 1 o
1. 44t 321 26} 21 18! 16, 14 13] 11| 14
2. | 146 105! 821 67 57 49! 44 | 2 i 350 a2
3 j 296|194 146, 118 99 85 75| 67 60| 55
‘. ) 7041 323 226 177 146 . 12§ l 108 97| 87: 79
5 ‘ | 854 | 677 1 342 2501 20.1 . 169 146 1291 116 ; 105
5. ! | es6 ao.el 658 356, 268! 220 188 | 165 | 146 | 13.2
7 i ! 1'895] 774 644 ; 3661 283 2361 2041 180! 16.1
8. ; N 1 854 7501 634 375; 296 250 218 ' 194
9 ig18! 823! 731, 625 382 306 262 210
10.. 9741 882 799' 717 618 388 315 272
1 19331 854 780 704 612, 393 32-
12 | 97.9: 90.1 { 831 . 764 894 607 398
13 .. 943 ' 875 812 750 685 602
4. 982 915 854 . 796 738 877
15 { 951891 835 782 728
16... 98.4 . 925 871 820. 770
17. | 958 9031 854 806
18 | 98.6| 933 . 88.4: 839
19. ] i 98.1) 913! 868
20. : | 98.71 940 895
21 ? : , 9851 921
22 | i i 9891 945
23 | . ; 4 : [ 96.8
24 i ; ! | oa.9
L 1 ! i L
Rectangular Stacks
For 2 rectangu- '
lar cross section, an egquivalent diameter . . ;
lated f the following T i
(D,) shall be calculated from . !
equation, to determine the upstream and o o | o© I
downstream distances: \ ‘ !
e e i el
i ]
[} | a : ° | 2
] .
2LW P e Eel
D=axw 3 ! |
\ T ) .
o I © : S
: L 1

Figure 1-4. Example showing rectangular stack (:'r‘os'-
section divided into 12 equal areas, with a traverse
where L=length and W=width. point at centroid of each area.



METHOD 1

- MINIMUM NUMBER OF TRAVERSE POINTS

DUCT DIAMETERS UPSTREAM FROM FLOV DISTURSANCE (DISTANCE A)

“0 [ 4 10 19 ' 20 23
13 i 1 T | Ll T
® HIGHER NUMBER 1S FOR DISTURBANCE
- RECTANGULAR STACKS OR DUCTS I
[ T . —
z ¢ i | Leasurement
o S RS ) 13
&
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w3
&
A | 7
»
-3- 28 OR 2§ ) \cmumNca
= 20
e x}- -
2 16  STACK DIAMETER > 0.6 m 124 in)
g 12
z
Z Wi l OR 9* —
= * FROM POINT CF ANY TYPE OF 8
DISTURBANCE (BEND, EXPANSION. CONTRACTION, E€TC.)
STACK DIAMETER = 0.30 TO 8.6 m {12-24 in)
° i 1 1 | 1 1 {
2 3 N 5 N ? s ? 10
. . ]
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE |DISTANCE B)
Minimum number of traverse points for partisulate vaverses
DUCY DIAMETERS UPSTREAM FROM FLOW DISTURBaAMCE (DISTANCE A)
0s 1.0 15 2e 1%
o T T T I T T T
# HIGHER NUMBER 13 FOR DISTURBANCE
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2z EASUREMENT
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-
-
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-«
=
- _L DISTURBANCE
S
=
ad
3 ) 4
2 16 STACK DIAMETER D> 0.61 m (24 in)
; |8 12
T L [ aorney 1
x
STACK DIAMETER =0.30 7O 0.61 m (12 26 in)
. 1 ! i | | 1 1]
2 3 4 s 3 ] [ [ 1

DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B)

Minimum number of iraverse points for velocity (nonparticulate) traverses
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METHOD 2 - STACK GAS VELOCITY AND VOLUMETRIC FLOW CALCULATIONS

Nomenclature.

A=Cross-sectional area of stack, m2(ft2).

B.,=Water vapor in the gas stream (from
Method 5 or Reference Method 4), pro-
portion by volume.

C,=Pitot tube coefficient, dimensionless.

Kp=Pitot tube constant,

34.97 — o
34.97 sec {(°K) (mm H,0)

m [ (g/g-mole)(m m H g) ]”?
for the metric system and

8549 — 1 -

f1 (1bIb-mole)(in. }ig_}]""—‘
sec (°R)(in. H.O)

for the English system.

Mq=Molecular weight of stack gas, dry basis
(see Section 3.6) g/g-mole (1b/1b-mole).

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

=My (1—-B.s) +18.0 B,

Equation 2-5

P,,.=Barometric pressure at measurement
site, mm Hg (in. Hg).
P,=8Stack static pressure, mm Hg (in. Hg).

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

Equation 2-6

P,s=Standard absolute pressure, 760 mm
Hg (29.92 in. Hg).

Q.s=Dry volumetric stack gas flow rate cor-
rected to standard conditions, dsecm/hr
(dscf/hr).

t.=Stack temperature, °C (°F).

T,=Absolute stack temperature, 'K, ("R).

=273+ & for metric

Equation 2-7
=460+ for English

Equation 2-8
T.«=Standard absolute temperature, 293 'K

(528° R)

v, =Average stack gas velocity, m/sec (ft/
sec).

A, =Velocity head of stack gas, mm H,O (in.
H.0).

3,600 =Conversion factor, sec/hr.

18.0=Molecular weight of water. g/g-mole
(1b/1b-mole).

5.2 Average stack gas velocity.

T.(sv:_)

P,
Equation 2-9

v, = K nCn (.\‘v—\_p)“‘

5.3 Average stack gas dry volumetric flow
rate.

Q.=3,600 (1—3“),,,,4(%-‘%)(%)

Equation 2-10

METHOD 3 - MOLECULAR WEIGHT AND EXCESS AIR CALCULATIONS

Nomenclature.

M,=Dry molecular weight, g/g-mole (1b/lb-
mole).

%, EA =Percent excess air.

7.CO,=Percent CO, by volume (dry basis).

9,0, =Percent O, by volume (dry basis).

2,CO =Percent CO by volume (dry basis).

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

0.264 =Ratio of O, to N: in air, v/v.

0.280 = Molecular weight of N; or CO, divid-
ed by 100.

0.320 = Molecular weight of O, divided by
100.

0.440 = Molecular weight of CO, divided by
100.

6.2 Percent Excess Air. Calculate the per-
cent excess air (if applicable), by substitut-
ing the appropriate values of percent O..
CO. and N, (obtained from Section 4.1.3 or
4.2.4) into Equation 3-1.

. 0. —-0.5%CO

g o [Shudt] [ e

¢ l"\“[0.264 CeNL(G0.-0.5 C‘ZC()‘;] 1oo
Equation 3-1

Note: The equation above assumes that
ambient air is used as the source of O; and
that the fuel does not contain appreciable
amounts of N, (as do coke oven or blast fur-
nace gases). For those cases when apprecia-
ble amounts of N, are present (coal, oil. and
natural gas do not contain appreciable
amounts of N:) or when oxygen enrichment
is used, alternate methods, subject to ap-
proval of the Administrator, are required.

6.3 Dry Molecular Weight. Use Equation
3-2 to calculate the dry molecular weight of
the stack gas
M.=0.440(%C0,)+0.320(%0,) +

0.280(%GN,~%C0O)
Equation 3-2

14
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METHOD 4 - STACK

Nomenclature.

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

M .=Molecular weight of water, 18.0 g/g-
mole (18.0 1b/lb-mole).

Pa=Absolute pressure (for this method.
same as barometric pressure) at the dry
gas meter, mm Hg (in. Hg).

P.q4=Standard absolute pressure, 760 mm
Hg (29.92 in. Hg).

R =Ideal gas constant, 0.06236 (mm Hg)
(m%/(g-mole) ("K) for metric units and
21.85 (in. Hg) (ft»/(lb-mole) (*R) for
English units.

T » =Absolute temperature at meter, 'K
R

T .a=Standard absolute temperature, 293°
K (528°'R).

V«=Dry gas volume measured by dry gas
meter, dem (dcf).

AVa=Incremental dry gas volume measured
by dry gas meter at each traverse point,
dem (def).

V wua)=Dry gas volume measured by the dry
gas meter, corrected to standard condi-
tions, dscm (dscf).

Veewn=Volume of water vapor condensed
corrected to standard conditions, scm
(scf).

Vewuar=Volume of water vapor collected in

silica gel corrected to standard condi-

tions, scm (scf).

V,=Final volume of condenser water, mi.

V.=Initial volume, if any, of condenser
water, ml,

W, =Final weight of silica gel or silica gel
plus impinger, g.

W.=Initial weight of silica gel or silica gel
plus impinger, g.

Y =Dry gas meter calibration factor.

p«=Density of water, 0.9982 g/ml (0.002201
1b/mb.

2.3.2 Volume of water vapor condensed.

v _AV=V.)e. T,
Y S
=K (V,— V)

Equation 4 1

GAS MOISTURE CALCULATIONS

where:

K,=0.001333 m*/ml for metric units
=0.04707 ft>/ml for English units

233 Volume of water vapor collected in

silica gel.
Vv - (_";’;W_'lﬁl‘y!
wag(atd) P.ujx‘lw
=R:(lW,~W,)
Equation 4 2
where:

K ,=0.001335 m*/g for metric units
=0.04715 ft3/g for English units
2.3.4 Sample gas volume.

(Pm) ( Tlld)
Vmw=VaY ="
or (Pos)(Tw)
> > VHP.I
Equation $-3
where:

K,=0.3858 "K/mm Hg for metric units
=17.64 "R/in. Hg for English units
Note: If the post-test lead rate (Section
2.2.8) exceeds the allowable rate, correct the
value of V. in Equation 4-3, as described in
8ection 6.3 of Method 5.
2.3.5 Molisture Content.

Vie o + Vieas (o)
V-rc (atd) + V-'u {std} + Vn (atd)
Equation 4- 4

Bwl‘—_

Note: In saturated or moisture droplet
laden gas streams, two calculations of the
moisture content of the stack gas shall be
made, one using a value based upun the
saturated conditions (see Section 1.2). and
another based upon the results of the im-
pinger analysis. The lower of these (wO
values of B., shall be considered correct.



METHOD 5

Nomenclature

An=Cross-sectional area of nozzle, m? (ft3.

B.,=Water vapor in the gas stream, propor-
tion by volume.

Co=Acetone blank residue concentration,
mg/g.

¢, =Concentration of particulate matter in
stack gas, dry basis, corrected to stand-
ard conditions, g/dscm (g/dscf).

I=Percent of isokinetic sampling.

L.=Maximum acceptable leakage rate for
either a pretest leak check or for a leak
check following a component change;
equal to 0.0057 m3/min (0.02 c¢fm) or 4
percent of the average sampling rate,
whichever is less.

L. =1Individual leakage rate observed during
the leak check conducted prior to the
“§#* component change (i=1, 2, 3...n).
m?/min (¢fm).

L, =1eakage rate observed during the post-
test leak check, m3/min (¢im).

m~="Total amount of particulate matter col-
lected, mg.

M.=Molecular weight of water, 18.0 g/g-
mole (18.01b/1b-mole).

m, =Mass of residue of acteone after evapo-
ration, mg.

e = Barometric pressure at the sampling
site, mm Hg (in. Hg).

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

P,,=Standard absolute pressure, 760 mm
Hg (29.92 in. Hg).

R=1deal gas constant, 0.06236 mm Hg-m?¥/
*K-g-mole (21.85 in. Hg-ft’/*R-1b-mole).

T~=Absolute average dry gas meter tem-
perature (see Figure 5-2), ‘K ("R).

T,=Absolute average stack gas temperature
(see Figure 5-2), 'K (*"R).

T.a=Standard absolute temperature, 293° K
(528' R).

Ve.=Volume of acetone blank, ml.

Vor = Volume of acetone used in wash, ml.

Vi.=Total volume of liquid collected in im-
pingers and silica gel (see Figure 5-3),
ml

Vm=Volume of gas sample as measured by
dry gas meter, dcm (dscf).

Vauway=Volume of gas sample measured by
the dry gas meter, corrected to standard
conditions, dscm (dscf).

Vewes =Volume of water vapor in the gas
sample, corrected to standard condi-
tions. sem (sci).

r.=Stack gas velocity, calculated by Method
2, Equation 2-9, using data obtained
from Method 5. m/sec (ft/sec).

N, = Weight of residue in acetone wash, mg.

Y=Dry gas meter calibration factor.

AH=Average pressure differential across
the orifice meter (see Figure 5-2), mm
H:O (in. H,O).

p.=Density of acetone, mg/m] (see label on
bottle).

- PARTICULATE EMISSION CONCENTRATION CALCULATIONS - (1)

pe=Density of water, 0.8982 g/ml (0.002201
1b/ml).

6="Total sampling time. min.

8,=Sampling time interval, from the begin-
ning of a run until the first component
change, min.

6;=Sampling time interval, between two
successive component changes, begin-
ning with the interval between the first
and second changes, min.

8,=Sampling time interval, from the f{inal
(n*") component change until the end of
the sampling run, min.

13.6 =Specific gravity of mercury.

60 - Sec/min.

100 - Conversion to percent.

6.2 Average dry gas meter temperature
and average orifice pressure drop. See data
sheet (Figure 5-2).

6.3 Dry Gas Volume. Correct the sample
volume measured by the dry gas meter to
standard conditions (20° C, 760 mm Hg or
68° F. 29.92 in. Hg) by using Equation 5-1.

AH
anr+m

r r v Tn
V=Vl (72) | =5

Prar - (AH/13.6)

m

=KV Y

Equation -1

where;
K,=0.3858 ‘K/mm Hg for metric units
=17.64 ‘R/in. Hg for English units

NoTe: Equation 5-1 can be used as written
unless the leakage rate observed during any
of the mandatory leak checks (i.e.. the post-
test leak check or leak checks conducted
prior to component changes) exceeds Lo. If
L, or . exceeds L., Equation 5-1 must be
modified as follows:

(a) Case I. No component changes made
during sampling run. In this case, replace
Vm in Equation 5-1 with the expression:

Vn—{Lp—Lq)81

(b) Case II. One or more component
changes made during the sampling run. In
this case, replace V. in Equation 5-1 by the
expression:

[Vm—~ (L, -Lz6,

— > (L—L.)6—(L,— l,..)o,‘:!

=2

e



METHOD 5 - PARTICULATE EMISSION CONCENTRATION CALCULATIONS - (2)

and substitute only for those leakage rates
(L« or Ly) which exceed L.
6.4 Volume of water vapor.

Eauation 5-2

Vu-(ud)=Vx: ({f“) 15'“!")=K2V|c
VL o [

where:

K,=0.001333 m*/ml for metric units
=0.04707 ft3/ml for English units.

6.5 Moisture Content.

B — Vnr(n.n
w"—"———“-‘—. - V———
m{std) T ¥ v (atd)
Equation 3-3

Note: In saturated or water droplet-laden
gas streams, two calculations of the mois-
ture content of the stack gas shall be made,
one from the impinger analysis (Equation 5-
3), and a second from the assumption of
saturated conditions. The lower of the two
values of B, shall be considered correct. The
procedure for determining the moisture
content based upon assumption of saturated
conditions is given in the Note of Section 1.2
of Method 4. For the purposes of this
method, the average stack gas temperature
from Figure 5-2 may be used to make this
determination, provided that the accuracy
of the in-stack temperature sensor is +1° C
(2°F).

6.6 Acetone Blank Concentration.

6.7 Acetone Wash Blank.

;Va = Cc Vuw Pa

Equstion 5-5

6.8 Total Particulate Weight. Determine
the total particulate catch from the sum of
the weights obtained from containers 1 and
2 less the acetone blank (see Figure 5-3).

Note: Refer to Section 4.1.5 to assist in
calculation of results involving two or more
filter assemblies or two or more sampling

trains.
6.9 Particulate Concentration.

¢,={(0.001 g/mg) (Mma/ Vi sy )

6.10 Conversion Factors:

Equation 5-6

From To ! Muitipiy by
1
LT S 10.02832
g/nt L SR e 18,43
gttt 02205107
gt 3521

6.11 Isokinetic Varition.
6.11.1 Calculation From Raw Data.

Co=rt,
Enquation 34
{
where:
X,=0.003454 mm Hg-m?*/m}
units.
=0.002669-in. Hg~ft*/mi- ‘R for English
units.
6.11.2 Calculation From
Values.

- T.V,,. (a1dd)

=M pras-B)

_ler,

K for metric

Intermediate

o TV na Pog 100
T Taat 8 AP, 60011,

[F2Vie+ (Vn Ta) ( Pou $ AH/13.6)]

608, P, A,

Equastion 3-7

where:
K,=4.320 for metric units
=0.09450 for English units.

8.12 Acceptable Results. If 90 percent [
<110« percent, the results are acceptable.
If the resuilts are low in comparison to the
standard and 7 is beyond the acceptable
range, or, if 7 is less than 90 percent, the Ad-
ministrator may opt to accept the results.

17



SAMPLE CALCULATION SHEET 18

%\Z Client:_Jakeaide, JTroustries Run #: o Date: 7-!5&-~-
Particulate concentration
Vm = 17.647* 42312 * (.00 *( 290, + (04%/13.6))/ 532 Equation 5-1
Vm = K252  dscf
Wa = ma*vaw/va Substitution of Equation 5-4 into 5-5
Wa=_,2 * \i0 / O
Wa = .22 mg
mn = (net weight filter catch) + (net weight "B" section) - Wa + (Backhalf)
mn = _|5%.1 mg = .4 o+ 939 - 722 o+ Ne
cs = [(0.001g/mg)*(15.43gr/£ft)* (/5. / y2.(5C Equation 5-6
cs = _.05¢ gr/dscf or /A gr/dscf@l2% CO2 = cs * 12% / _ A %
Moisture
Vw(std) = 0.04707*_j3(.7 ml or grams of water condensed Equation 5-2
Vwistd) = (0. 2X scf
Bws = ( 0.2 )/ (.2 + 42.652) Equation 5-3
Bws = L1269 $H20 = _ (2.9 %

Molecular weight

Md

Md

Ms

Ms

0.440(__R.2 ) + 0.320(_J0.3 ) + 0.280(_K(.5) Equation 3-2
29.172. g/g-mole

24702 * (1 - (269 ) + 18.0 * . 1269

28.23 g/g-mole

Stack gas velocity and volumetric flow rate

vs = 85.49*_.QUS* |45 * \l 1.6/ 282% 30.18 ' Equation 2-9
vs = ¥4 52 ft/sec (std) or R%63afps = 2.9* LYs5* .3yg *@ (apx.)

Qsd = 3600*(1-.(269)*9,52* 19L*( 528/ 6116 *( 2048/2992) Equation 2-1(
9sd = |92 54 dscf/hr / 60 min/hr

0sd = 32209 dscf/min or 42359 acfm = Mafps*l&ésf*WGO (apx. )
Isokinetic variation

I = 0.09450* 42457 (i 7L/ ( 3048* 3.2 59, D% L00Ci827* (1-,i26A) ) Equation 5-8
I = Q9 $

* All of the above equations are from the 40CFR60 and assume English units.
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Figure 1. EPA Method 5 particulate sampling train

Sampling nozzle
Sampling probe sheath
Heated sample probe liner

- Cyclone assembly (proposed regulations do not require this cyclone)
. Out of stack filter assembly
- Heated filter compantment maintained 120°C + 14 °C (248°F +25°F)

(or temperature specified in 40CFR subpart)
Impinger case
First impinger filled with H90 (100 ml)

- Greenburg-Smith (or modified Greenburg-Smith) impinger filled with Hg0 (100 ml)
. Third impinger —dry oo

. Fourth impinger — filled with Hg0 absorption media (200-300 gm)

. Impinger exit gas thermometer

. Check valve to prevent back pressure

. Umbilical cord — vacuum line

. Pressure gage

Coarse adjustment valve

. Leak free pump

. By-pass valve

. Dry gas meter with inlet and outlet dry gas meter thermometer
. Orifice meter with manometer

. Type S pitot tube with manometer

. Stack temperature sensor

|
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Loy = 9215]

TRAVERSE SAMPLING DATA

Page 1 of [/

Client y Lo SCHEMATIC VERSE LAYOUT Start Time O
Date 3- 18— : ; Stop Time
Sampl ocatioz ﬁM i j Barometric
AAZLJ = e ™ Pressure "Hg &7/. /7~ ° 7. 7“’
Operators IRGC - ' Static Pres"H0 + 37
Sample Box # i . - Prodyction Rat S
Run# 7 L, G SO 4pls
Stack Diameter Dix 3F (‘531;) v
EQUIPMENT CHECKS Distance Upstream /S~ NOMOGRAPH SETUP
Initial/Final Distance Downstream _ ! % Moisture ./
Leak Rate Cfm£.0%/L. O(/ .| Filter # ;p500¥ tare mgs Meter Temp. 90
Leak Test Vac 24/ |5 Final In:,&al et Stack Temp._ /N
.~  Pitots, Pretest 11 Bubbler(5FL. -572.4 « rHG 944 Y j. O/
Pitots, Postest #2 Impinge_% - 57#3.3% . Pitot# S' 3/  sidet A
__;_'/____ Orsat Sampling System (.4 Bu‘bble%rﬁ- 464"’]/___ Cp . BY”
v Tedlar Bag Nozzde Diameter o|P3
—_———— Sillca 8 v
.~ __Thermocouple @ °F 25,0 - &?O = C Fctor
TOTAL WATER VOLUME Reference AP D ¥
Dry Gas| Pitot Orifice Gas Pump Filter |Imp. Opacity
Elap| Meter Reading| Setting (AH),| Meter Vacuum {Box Exit | Stack or
Sample |Time | Reading (Ap), In H0 . Temp®F |In. Hg |[Temp Temp | Temp Orsat
Point |Min.}! Cu. Ft.| In. Ho0| Ideal{Actual ! In|Out !|Guage °F °F °F Values
AT 1O 1gsp.b]l3s [ %b] » 32 | 32 LE 7 D24
T [2h _U3s uez-tﬁg Ld ] p
3 s L0114y . : Fo | 2 1235
4 [(F4 L6324 | L2 7164 > 1234
g |10 REAVZEVRNAEVAR- YA~ 3 272
¢ [ PX ol i3 | L3, B36s | 3 232
B\ s g<1a75 2 82 | o 1 227
'§ 20 £, 0 Thuidl, . | 2 <~
§ 22K & Le13l/, 23 |/, 3 2 247
g |>s 3,s Wl 63 1L £3 ¥ 4
b b% .5l s2 252 D91leg | 4
C {20 L0 o] #S [ 4S 1267 F6 | / 253
%} 512 3 Tl SF |- 38 1 [ o | 1% 248
3 13y AF I M YaP Z/ S |53
d, e A2 h4g ,ﬁ?ﬁ .95 3 2/ %_% /57
K Jo Wpiuli33 | /33 42 T2 | Shr /S9 V2
'R 2NN ASST | fsS ([ Sp 22| 4 |2>5% |52 l.,59 [(A9/9
D | 4 2 1. y3 | x3 PEIZD ] 7 20 |57 | Iso 122[57
z | (S 122 . P AEE) % 26Z 55| Jpe ¥
z 150 9 g 54 | . 04 723 Ifcr s? %_/
[y % 4 heud / Sb Yz Z 2 1A | SY /7.
¢ 159 p N2 133 |) 33 #S5 | S 2% /ST L (-
V714 Zo vl % 133 ouze (3la 102 [S81/a]
7.} L (48S 148 2 .
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'Lwﬂﬁ-al?/lﬁb TRAVERSE SAMPLING DATA Page 1 of
Client Lelces de ( Lo SCHEMATIC TRAVERSE LAYOUT Start Time /0S¢~
Date -1 &-55 ' Stop Time /204
Sample Location Barometric

Pitots, Postest

—_—

Tedlar Bag

— Orsat Sampling System

boawur ol Skl
Operitors
Sample Box # L
Run# 2
Stack Diameter 3ix 3%
EQUIPMENT CHECKS Distance Upstream _ /S ’
/
Initial/Final Distance Downstream )
Leak Rate Cfm £.0 /L.Oi Filter #1507 tare mgs
Leak Test Vac | / l?/ 7/3 4Fina1 Inétt:ial Sit
Pitots, Pretest #1 Bubbler &00 S o

#2 Impinger‘oyl -9 ?/ /

#3 Bubbleﬁ?%?—- A0

Pressure "Hg

Static Pres"H20 2

Production Rate

NOMOGRAPH SETUP

Z Moisture rs’
Meter Temp. &BO
Stack Temp. LAY <
K- 44

R Y )ol
Pitot D  Side# A
Cp » 84“’-

Nozzle Diameter* !& 3

Sillca
Thermocouple @ °F 547 { —83é ; = C Factor
TOTAL WATER VOLUME Reference AP__ 3 3~
Dry Gas| Pitot Orifice Gas Pump Filter |Imp. Opacity
Elap| Meter Reading| Setting (AH),| Meter {Vacuum |Box Exit { Stack or
Sample {Time | Reading} (AP), In H50 Temp®°F |In. Hg |Temp Temp | Temp Orsat @/&
Point [Min.} Cu. Ft.| In. Ho0| Ideal Actual In [Out [Guage °F °F °F Values
S 1o prrste T T GyIe 76 [ qF— s 3 AT If /L7
Z Ro [ .5/ 97 5 0[S 7 0/
7 N N aj;c% 17 =
Te | ] S AERVAE) 7 2?% &
s | 0 L2 1hd W17 2 q /4 2y [F7
b n%, 7.0 [ 23S 143 25y [SE |/ J0/ &3
s :% [T T : T 2% (59 /5o '
3 \ ] 2.0 L 70 | %0 lo2 d o 1>S g /53 Y7 9/
4 @z‘/ ~ 2 /2 1 .77 Zz A /3 R IZ2
s 3,0 /3¢ 7, X 257 &% | jsg A
b ??- W) L2 /3 4 5y 1S5 1/ v/
B 1 [0 | 42 -S54 | .54 77 | 4 - oF /53 Lled.
L :%"é_ o | Yo (X4 S/ 2t /5 /ZF,
2 1% (27 (7. 4 14117 /
/A ST T A Z S 1plljse Vrdluz
Y 40 4SSt L% 2=V 7K 2/ o2
b % Y| UST Al 7K 4 ¢ 162 1/ o/ /
k| VA 47 . ;z_"l 1 AT AV
Zz Attt & R S | ATA 0%_
3 150, 2. A 2EV N et <2 4 2~ 107 > 2~
4; 9"4 (2 {47 ¢ g2 7 o L —
S |, # 2, /A 2| /O /57 12773/
7 gb F e 4 I ¢ 70 /5% 127/
2 l.” g 179 aF
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W ‘?Zl5—3 TRAVERSE SAMPLING DATA Page 1 of
Clien 4, deu SCHEMATIC TRAVERSE LAYOUT Start Time /338
Date 7=/ — Zy ' Stop Time /£ 20
Sample, Location nek_ Barometric
g/l Pressure "Hg é? 72 -
Operators_ Static Pres"Hp0 #3.0
Sample Box f# / Produciié)on I}/a}tz
Run# SO
Stack Diameter _ 3! ‘( 3?’ -
EQUIPMENT CHECKS Distance Upstream /S S NOMOGRAPH SETUP
W —
Initial/Final Distance Downstream 3 % Moisture /D
Leak Rate Cfm LOO"IZ.OI Filter #4262/0 tare mgs Meter Temp. 90 _
-~ - Final Initial Net o
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Source Test Observation Checklist
Asphalt Batch Plants

Process
Asphalt Paving Plant Madeow Lobhestcly CLawi\

Drum Mix Description 7 x 3R

Madsoro NYL 42
Seosexo Y-/

: "~
Identification No. AR L« 2. Installed Suwg 1 98\/
Process Rate Zs5o> T+ Tons jy. Firing Rate 908" Gallhr
Type of Fuel Viesc f . Smoke Point ~, 4/ c.ssm /

an—

Injection Location A«uor7 57 LDceer

Asphalt Discharge Temp. 325 °F Gravel Moisture < /4
Fines In Gravel (<200 mesh) &2

Operation Personnel /L ,, 0./ ~— é,/eg — looder /5

Asphalt Supplier vy é \ @ ; \

Density Sy e ! #/gal Flash Point D iom °F

/
(fns B -

Control Equipment

Description or Name WM %@"})\OM
\
Water Press o /A PSI Rate ro/ 44— Gal, in
Water: Reused, Clean? Ko /A
Venturi Press AP = UZM Inch
Static = Ny A Inch

Air Flow Metlod S j’&sn‘f'

Saturated Stack

Form No. 63-172 1/84



Summary & Description Pages 1-5
SOURCE TEST

SUMMARY OF EMISSIONS TO ATMOSPHERE Report No. 87-10
Report Dateg-2]-87

Test Date__7-7-87

Name of plant  akeside Industries
Location of plant pacey

Person contacted Morris Johnston

Type of operation Asphalt Plant

Source tested Drver Stack

Requesting Agency Olympic Air Pollution Control Authority

Purpose Measure Particulate Emissions

Applicable Standard OAPCA Regulation |

SUMMARY OF MEASUREMENTS

L AR . - ;—#
Measured Allowable Emission/Process
Pollutant Emission Emission Factor Methods
[
Ecology”
Particulate .009 gr/DSCF .04 gr/DSCF ECW  Method 5

TEST ENGINEER
John Drabek ﬁéd d‘gd‘wL

FIELD PERSQNNEL LAB ANALYSIS

John Drabek —~ _Susan Davis:

Tom Harris

Test Witnessed by:
Gregory Conner (OAPCA)

"ECY 020-1-62
Rev. 1/79



Source Test Report 87-10 Page 2
LAKESIDE INDUSTRIES, Lacey

Test Date: July 7, 1987

Report Date: August 21, 1987

II.

Purpose

The purpose of the test was to measure particulate
emissions from the dryer stack at the Lakeside
Industries asphalt plant in Lacey. Results will be
used by the Olympic Air Pollution Control Authority in
determining compliance.

Description of Unit Tested

This plant is located off Hagum Bay Road and is visible
from the I-5 freeway in Lacey. The hot mix asphalt
paving batch plant consisted of a rotary dryer,
screening and classifying systems, weigh boxes for
asphalt cement and aggregate, a pug mill mixer, and the
necessary conveying equipment of bucket elevators and
belt conveyors. The dryer was fired by diesel oi% from
U.S. 0il, Tacoma, and heated the aggregate to 325°F.
The dried aggregate is conveyed by a bucket elevator to
the screening equipment where it is classified and
dumped into elevated storage bins. Selected amounts of
the proper size aggregate are dropped from the storage
bins to the weigh hopper. The weighed aggregate is
then dropped into the mixer along with hot asphalt
cement, forming a final class B mix of 5.0 percent
asphalt and 5/8 inch minus aggregate. The batch is
then dumped into waiting trucks for transportation to
the paving site. Production was 260 tons per hour.

Drier emissions are controlled by a multiclone and a
baghouse containing 1120 bags. Dust collection from
secondary sources, that is, the elevator, vibrating
screens, hot aggregate bins, weigh hopper and mixer are
controlled by connection through branch ducting to the
main exhaust system. The pressure drop across the
pulse jet baghouse was 4 inches water gauge as measured
by Ecology at the wall surface and baghouse temperature
was 230°F. The pulse jet air pressure was 110 psi.
Collected solids are recycled. Gases pass through a
250 amp, 900 rpm fan and then to the atmosphere through
a rectangular stack.



Source Test Report 87-10 Page 3
LARESIDE INDUSTRIES, Lacey

Test Date: July 7, 1987

Report Date: August 21, 1987

ITI.

IV.

Test _Procedure

Two Ecology Method 5 particulate samples were collected
using a heated probe and filter as shown in Figure 1.

A third sample could not be collected due to lack of
plant operating time. A 64 minute 16 point traverse was
made for each sample to representative points in the
stack. An integrated bag sample was taken concurrently
with particulate sampling and was subsequently analyzed
for carbon dioxide and oxygen using an orsat analyzer
according to Ecology Method 3. Moisture condensed in
the impingers was used to determine the water vapor
content,

Results are shown on Page 4. The average measured
particulate concentrations was .009 grains per dry
standard cubic foot.

Problems in the particulate control equipment were
observed during an Ecology inspection in September,
1984. The problems and current status are listed
below.

1984: An oil water removal system was bypassed

1987: A new commercial compressor system has been
installed with an integral oil-water
removal arrangement.

1984: Moisture may have been condensing on the bags.

1987: Theobaghouse temperature is monitored and was
230"F during testing.

1984: Fugitive emissions were observed from the solids
discharge pit hopper and elevator.

1987: All solids discharged are recycled while the
dryer is operating. Visible emissions were not
observed from the secondary sources.
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FIGURE 1. PARTICULATE SAMPLING TRATIN
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STATE OF WASHINGTON DEPARTMENT OF ECOLOGY May 1, 1977

SOURCE TEST CALCULATIONS

APPENDIX~B CALCULATIONS

SAMPLE  CALCULATIonN  RUN

Volume Sampled

The volume saupled is normally expressed in standard dry cubic feet
(sometimes in standard dry liters), and is determined by correction of
the meter volume to standard conditionms.

Hy3Y 29.9)
» 520 % _
V‘“ﬁaaowsa s5gs = 4700 PICF
>

‘Particulate Concentration

The concentration of particulate is determined by dividing the weight
of particulate collected by the volume sample and expressed in grains
per standard cubic foot.

R o7

.01543 gr/c
- ( gT Eg)@ - 007%%
P Y- ' £1?

Gas Pollutant

C

 To determine the volumetric concentration of gaseous pollutaats, find

the number of moles of pollutants per 10% moles of gas. Tha result is
expressed in parts per million, ppm.

=Mp M 6
Cgas Wip Vs x 10

Excess Air

The excess aixr is determined by the concentration of 0; in the gas
stream at the sample point, divided by the concentration of 0, used for
coumbustion, with adjustments for carbon monoxide.

202 - 0.5% co
" 0.264 (%,) - 20, + 0.5 (%c0)

EA x 100

0., Correction

2

To adjust the pollutant concentration to a 7% 0; standard, the concentration
is multiplied by the 0; in the air, minus 7% 0;, and divided by the 0,
in the air minus the 0; in the gas stream.

_(21.0 - 7.0)
77 (21.0 - 20

c._14.0C

T 21.0 ~ %0

c
2) 2



Moisture Mole Fraction

Condensation Method -

The moisture mole fraction is determined by dividing the volume of the
water vapor collected by the total volume of the sample, including

water vapor, 2y
13
0. 0465)05'

19
0.0465 Y + ¥ '
245 ero

Saturation Method -

Fm =

By the saturation assumption method, the moisture mole fraction is
dividing the vapor pressure of water at the stack temperature by the
absolute pressure of the stack gas.

= Pwv
Fm = Ps

Molecular Weight

The molecular weight of the stack gas is determined by summing the mole
fraction and the molecular weight of each constituent.

Dry Gas Basis - 022 55
. rd ”
MUd = 44.0 (§C0,) + 32.0 (7“02) + 28.0 (FCO) +

+28.2 (1.00 - Fjoz - %, - FC0) = 29,2+
Wet Basis - 1093 14
.27 192 192

ygf(loo-i&)+1so¢5

Average Stack Gas Velocity

:2—7\”

The average stack gas velocity expressed in actual feet per second is
determined by:
737

?_. L5
-Vave = 85.48 R( Y =2 460 + Is % 0| —fk/;zl

'H\

Stack Gas Flow Rate, Actual

The average stack gas flow rate is expressed in actual cubic feet per
minute and found by multiplying the average stack gas velocity by the
stack area and 60.0.

~ ”
= Vaye(ad)60 — L 42
a;e){}‘? 5',20/ /Yt\

HELN
[
C_s"’i"f {41



Stack Gas Flow Rate, Standard

The stack gas flow rate uUnder standard conditions is expressed as
standard dry cubic feet per minute, and obtained by adjusting the stack
gas flow rate to standard temperature and pressure and subtracting the
volume of the water vapor. 142

f!\

A0l

20 e}
Q s i (1-ﬁ);z? T 32 00 SPCFm

S * %60 + TS (29.92)
266

Emission Rate

Enission rate is calculated from the product of the concentration and
the flow rate, and normally expressed in pounds per hour.

‘ Particulate - 1 (oo

~oa7g? _
- (Qsid.)(GO Min/Hr) — -
Rp 5000 Gr./1Lb. A0

- (Qstd) (MWp) (60 Min.)
Rgas Cgas (Vo) (r)

Isckinetic Rate

The isokinetic rate ratio of the velocity of gas through the noczle
to the velocity of gas passed the nozzle and normally expressed as percent.

»

-

L I3
0330 Vs (460 + Ts)
AnPs (1 - Fm) Vave

1=

I

Velee 'y of  ANpzaile
Velee v, oF Z-

}

.;‘(’{'\,
Vi (Mo s To) 7992
o & (A 120°R Vive Ps ("FE)

— H70 (‘—{404-29\:; 29, 42
(O ((':‘-} h:’a) EPRL £4+° :S-JO'R) !0‘%‘6 }’_;:’(l_..m

- ‘\0_0



USER: C}[%v J@%M,
DATE: @Mﬂéﬁéeﬁ 7—/%007 /? %ww/é/é(ﬂ;/

Identification of

Sample Post Weight Pre-Weight Difference
D7 0.90/7 0.777Z 0./245
Do/ L8804 , T 50 1148
D/3L . 8383 7Y 52 093/
D20 A I775 TS L0110
D/23 . 7908 7789 0119




3-AUG--87 EPA Region X Lab Management System Page 1
*** Lab Analysis Report **x* ? 4 W
Transaction #: 08031148 Seq #: 01 (15) Solids - Specified
(WE) DOE, Manchester - Was
Prj: LAKESIDE ASPHALT (DOE-582A) 212 JWD
Par: Solids Total mg (Par$ 500 s)
Instrument: GRAV Gravimetric Measurement
Method: EP1-160.3 Residue, Total, Gravimetric, Dried at 103-105 Deg-C
Chemist: (DKS) Solberg, Keith DOE Hours Worked:
Lab Prep:( ) Unspecifed Date Preprd: Date Anlyzd: 870714
Matrix: (10) Water-Total Units: (52) mg
Line Sample # Result Sample Location/Description #Days to Anl
tine sample # _ Result  Sam ple Location /DESCEIPELON /i, pn| #P2YS_Fo Anl
1 87 287044 11.6 RUN 1 , LACEY 57s 870707 ( 7)
2 87 287045 17.9 RUN 2, LACEY H42 5 870707 ( 7)
3 87 287046 58.6 RUN 1, ABERDEEN SSo 870708 ( 6)
4 87 287047 47.6 RUN 2, ABERDEEN S60 870708 ( 6)
5 87 287048 31.6 RUN 3, ABERDEEN 350 870708 ( 6)

Record Type:
Transaction St
Processed: 3-

TRNIN2 Date Verified: ?/4/?7 By: W
atus: New Transaction...First Printing...Unverified.

AUG-87 11:53:21 Status: N Batch: {In CUR DB)
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1.0
INTRODUCTION

The purpose of this source emission evaluation was to quantify particulate and
condensible matter emissions from a hot mix asphalt batch plant located at
Lakeside Industries’ facility in Lacey, Washington. The asphalt plant was
manufactured by Madson and is equipped with a WAG baghouse to control
particulate matter emissions prior to exhausting to the atmosphere. Lakeside
Industries contracted Am Test-Air Quality Inc. based in Preston, Washington to
conduct these source tests. These tests were performed to demonstrate compliance
with a regulatory order from the Olympic Air Pollution Control Authority
(OAPCA).

Testing and analysis procedures used for this project are presented in the July 1,

1993 edition of the Environmental Protection’ Agency (EPA) document Title 40

Code of Federal Regulations, Part 60 (40 CFR 60), Appendix A, Methods 1, 2, 3A,

4, 5 and the OAPCA back-half method. Methods 1 and 2 were performed to
measure the stack gas temperature and velocity for calculating volumetric flow rate.
Method 3A was performed to determine the molecular weight of the stack gas based
on measurements of the oxygen (O,), carbon dioxide (CO,) and carbon monoxide
(CO) concentration in the stack gas. Method 4 was performed to measure the
moisture content of the stack gas. Method 5 was performed to quantify particulate
and condensible matter emissions. OAPCA requires that the condensible
particulate matter present in the gas stream be quantified by performing an
extraction of the back-half portion of the Method 5 sample train. Three (3) Method

1,2, 3A, 4 and S tests were performed at the baghouse stack on August 24, 1994,



Mr. E. Ray Lawrence and Mr. Aaron Porter of Am Test-Air Quality, Inc. performed
the field sampling. Sample recovery and gravimetric laboratory analysis of the
Method 5 samples were performed by Ms. Stacy Akin and Ms. Annika M. Woehr of
Am Test-Air Quality, Inc. Data reduction, quality assurance review and final report
preparation were performed by Mr. Kris A. Hansen, Ms. Angela F. Blaisdell and
Ms. Amy M. Brotherton of Am Test. This testing program was coordinated by Mr.
Forest Lane of Lakeside Industries. Mr. Robert Moody of OAPCA observed the

testing.



2.0
SUMMARY OF RESULTS

The following section of this report presents results from the particulate and
condensible matter emissions testing performed at the hot mix asphalt batch plant
baghouse stack. Refer to the Table of Contents to locate specific information for
each type of test. The summary table in this section contains information obtained
from computer printouts of results for each individual run which are included in
Appendix A of this report. Appendix B of this report contains example calculations
of results and copies of the original field data sheets. Appendix C of this report

contains miscellaneous supporting information.

The results of the three (3) Method 5 tests for quantifying particulate and
condensible matter emissions at the hot mix asphalt batch plant baghouse exhaust
are summarized in Table 2.0 below, and on the following computer printout titled
"Summary of Results - Methods 1, 2, 3A, 4 and 5".

Table 2.0. Summary of particulate and condensible matter emissions test results

from samples collected on August 24, 1994 at the hot mix asphalt batch plant stack
at Lakeside Industries' facility in Lacey, Washington.

~ Fronthalf Backhalf  Total  Total
. PM. ~PM. P.M.
Emission Emission  Emission missic
Cone. . Cone, - Conc, - Rate .
gr/dscf)  (gr/dsch,  (mg/dscm)  (Ib/hr)

111.4 11.0
114.7 114
113.2 11.0

] 0.045 ? 0.003v" 0.049
2 0.046 7 0.004 v, 0050
3 v\ 0049

Average 0.044 0.005 0.049 y) 113.1 11.1




The front-half, back-half and total particulate matter emission concentration is
presented in units of grains per dry standard cubic foot (gr/dscf) and milligrams per
dry standard cubic meter (mg/dscm) of gas sampled. The particulate matter
emission standard for this source is 0.04 gr/dscf. The particulate matter emission

rate is presented in units of pounds per hour (Ib/hr).



AMT=ST
AIR QUALITY, INC

SUMMARY OF RESULTS - METHODS 1, 2, 3A, 4 AND 5
AM TEST - AIR QUALITY, INC.

FILE NAME: R31TT\LKLCSUM
CLIENT: LAKESIDE INDUSTRIES, INC.
LOCATION: LACEY, WASHINGTON
HOT MIX ASPHALT BATCH PLANT STACK

RUN #1 RUN #2 RUN #3 AVERAGE
LAB #: 6506 6507 6508
DATE: 8/24/94 8/24/94 8/24/94
START TIME: 10:15 12:33 14:43
STOP TIME: 11:35 13:45 15:54
SAMPLE LENGTH (minutes): 60.0 60.0 60.0
VOLUME SAMPLED (cubic feet): 58.496" 58.678 60.990 59.388
VOLUME SAMPLED (dry std. cubic feet): 58.576 57.668 59.478 58.574
VOLUME SAMPLED (dry std. cubic meters): 1.659 1.633 1.684 1.659
STACK GAS MOISTURE (percent): 26.40 27.37 28.80 27.52
BAROMETRIC PRESSURE (inches of Hg): 29.95 29.95 29.95 29.95
STATIC PRESSURE (inches of H20): 0.26 0.26 0.26 0.260
STACK PRESSURE (inches of Hg): 29.97 29.97 29.97 29.97
STACK TEMPERATURE (degrees F.): 228.5 231.0 233.7 231.1
STACK TEMPERATURE (degrees R.): 688.5 691.0 693.7 691.1
CARBON DIOXIDE (percent): 5.5 5.8 5.8 5.7
OXYGEN (percent): 13.0 12.8 12.5 12.8
MOLECULAR WEIGHT (dry, tb/lb-mole): 29.40 29.44 29.43 29.42
MOLECULAR WEIGHT (wet, tb/lb-mole): 26.39 26.31 26.14 26.28
AVERAGE VELOCITY HEAD (inches of H20): 2.08 2.15 2.16 2.13
PITOT TUBE Cp: 0.84 0.84 0.84
STACK GAS VELOCITY (feet per second): 96.7 98.7 99.3 98.2
STACK DIAMETER (inches): 37.375x31 37.375x31 37.375x31
STACK AREA (square feet): 8.05 8.05 8.05
STACK GAS AIRFLOW (dry std. cubic feet per min.): 26402.8 26479 .4 26025.4 26302.5
STACK GAS AIRFLOW (actual cubic feet per min.): 46703.7 47637.5 47944.0 47428.4
NOZZLE DIAMETER (inches): 0.238 0.238 0.238
ISOKINETICS (percent): 96 95 99
FRONT-HALF PARTICULATE EMISSION CONC. (gr/dscf): 0.045 0.046 0.042 0.044
BACK-HALF PARTICULATE EMISSION CONC. (gr/dscf): 0.003 0.004 0.007 0.005
TOTAL PARTICULATE EMISSION CONC. (gr/dscf): 0.049 0.050 0.049 0.049
TOTAL PARTICULATE EMISSION CONC. {(mg/dscm): 11.4 116.7 113.2 113.1

TOTAL PARTICULATE MATTER EMISSION RATE (lb/hr): 11.0 1.4 11.0 1.



3.0
PROJECT OVERVIEW/EXCEPTIONS

An acceptable leak check of less than 0.02 c¢fm at the highest vacuum rate (or
greater) used during the test preceded and followed each run. The average
percentage isokinetics for each run were within the acceptable limits of 100 + 10%.
Process and production conditions were considered to be representative, according

to plant personnel.



4.0
SOURCE OPERATION

Lakeside Industries operates a Madsen hot mix asphalt batch plant in Lacey,
Washington. Emissions are controlled by a WAG Model 8 reverse pulse baghouse
prior to exhausting to the atmosphere. The baghouse contains 1180 14-ounce
Nomex bags. The pressure drop across the baghouse averaged 5.5 inches of water
column ("H,O) on the day of testing. According to plant personnel, the plant
operated at an average asphalt production rate of 270 tons per hour (tph), with a
gravel moisture content of 4-6% and gravel containing 5-7% fines. The plant was
fired with diesel at a rate of 590 gallons per hour (gph). Process information sheets,
completed by Mr. Forest Lane of Lakeside Industries, are included in Appendix C

of this report.



5.0
SAMPLING AND ANALYSIS PROCEDURES

5.1  EPA Methods 1 and 2 - Velocity, Temperature and Airflow

EPA Method 1 procedures were used to assure that representative measurements of
volumetric flow rate were obtained by dividing the cross-section of the stack or duct
into a number of equal areas, and then locating a traverse point within each of the
equal areas. Refer to the "Stack Schematic and Location of Sample Points" data
sheet and/or the figure titled, "Location of Sampling Ports and Traverse Points”,
located in the appendices of this report for a schematic of the stack and the point
locations selected for testing. Method 2 was performed to measure the stack gas
velocity using a type S or a standard pitot tube, and the gas temperature using a
calibrated thermocouple probe connected to a digital thermocouple indicator. The
type S pitot tubes were connected with tubing to an oil-filled inclined manometer, a
hook gauge manometer or magnehelic gauges to obtain velocity measurements.
The pitot tube lines were leak-checked and the pressure measurement device was
leveled and zeroed prior to use. Calibration information for each pressure and

temperature measurement device used are included in the appendices of this report.

5.2 EPA Method 3A - Molecular Weight

The stack gas composition was evaluated during each Method 5 test by collecting
integrated samples of the stack gas in multilayer bags. The integrated bag samples
were analyzed using a paramagnetic analyzer to measure the percent (%) O,, a non-
dispersive infrared (NDIR) analyzer to measure the % carbon dioxide (CO,), and
an NDIR or a gas filter correlation NDIR analyzer to measure the parts per million

(ppm) carbon monoxide (CO) in the gas stream. The manufacturer and model



number of each of the analyzers used is included in the appendices of this report on
the "Continuous Analyzer Checklist" and/or the "Gas Bag Sample Data Sheet". The
average measured O, concentration and CO, concentration were used to calculate

the molecular weight of the stack gas.

5.3  EPA Method 4 - Moisture

The percent moisture in the gas stream was quantified by weighing the impingers to
0.1 grams before and after each Method S run on a digital top-loading balance. The
net weight (final minus initial) was used to calculate the amount of moisture

condensed from the known volume of stack gas collected.

5.4  EPA Method 5 - Particulate Matter

The sample train used for particulate matter sampling was an EPA Method 5 design
as illustrated in the figure titled "Method S Sample Train" in the appendices of this
report. The "Sample Train Information Sheet" (also in the appendices) details the
type of nozzle, probe, probe liner and filter used along with the contents of the
sample train impingers. The probe was equipped with S-type pitot tubes for
measuring gas velocity and a thermocouple sensor for measuring stack gas
temperature. The thermocouple sensor was connected to a digital thermocouple
indicator which was used to measure the stack gas temperature at each sample
point. A glass filter assembly was enclosed in a temperature-controlled heated
sample box. The average box temperature was maintained at 248° F + 25° F. The
nozzle, probe liner, prefilter connective glassware and filter are referred to as the
"front-half" of the sample train. Following the filter is a condenser section which, by
convention, is referred to as the "back-half'. The back-half was maintained at a
temperature below 68 F by adding ice to the condenser section during sampling.

Note: Some subparts or methods specify alternate temperatures for the probe liner,



filter holder box and impinger ice bath. The "Sample Train Information Sheet"

details any exceptions.

The Method 5 sample train was connected to a control box by means of an umbilical
cord which contained a vacuum hose, pitot lines, thermocouple wires and a 4-wire
electrical cord. The control box (meter box) was used to monitor stack conditions
and to facilitate isokinetic sampling. The control box consisted of a diaphragm
pump used to pull the stack gas through the sample train, fine and coarse metering
valves to control the sampling rate, a vacuum gauge to measure the pressure drop
from the sample nozzle to the metering valves, and a calibrated dry gas meter
readable to 0.001 cubic feet. At the outlet of the dry gas meter was a calibrated
orifice which was used to isokinetically control the flow of gas through the metering
system. The pitot tubes utilized to measure stack gas velocity were connected to the
control box via the umbilical cord. The control box contained a manometer or
magnehelic gauges which were used for the velocity measurement and for

monitoring orifice pressure.

Stack condition measurements were made prior to collecting a sample, including
measurements of velocity, temperature and a check for cyclonic flow in the stack. A
sample nozzle was chosen and isokinetic operating parameters were established
utilizing a Hewlett-Packard programmable calculator. The sampling nozzle, probe
and prefilter connective glassware were cleaned and rinsed prior to use. The
sample train was assembled and determined to be leak free following the
procedures outlined in Method 5. Before each test, a final check was made to
assure that the process was operating at the desired production rate and operating
parameters. A final check was made of the sample box and probe heat

temperatures. Crushed ice was added to the condenser section. The sample nozzle

10



‘was positioned in the stack at the first sample point. The sample pump was then
turned on and the gas sampling rate was adjusted for isokinetic sampling. Isokinetic
sampling proceeded at each of the traverse points. Upon completion of the test, the
sample probe was removed from the stack and a post-test leak check was performed
according to Method 5 procedures. Care was taken to assure that the nozzle tip did

not touch the port nipple.

Following sample collection, the Method 5 sample trains were transferred to an
area free from air disturbances and airborne particulate matter. The filters were
transferred to petri dishes labeled with the sample date, client name and run
number. Am Test refers to the front-half filter portion of the particulate catch as
the "A" section. Care was taken to assure that any loose particulate matter and filter
mat were quantitatively transferred to the petri dish. In the laboratory, the filters
were placed in an oven and baked at 105° C for two (2) hours, then transferred to a
constant humidity desiccator containing silicor dioxide (SiO,) for at least 24 hours
of desiccation prior to obtaining weights. The same weighing procedures were
followed to obtain the tare weights for the filters. The tare and final weights were
made using an electronic balance set to a time integrating mode with a readability
of 0.1 milligrams. The filters were weighed to a constant weight of +0.5 milligrams.
The interval between weighings was at least 6 hours. These weights were recorded

in a bound laboratory notebook.

Following each run, the contents of the nozzle, probe liner and prefilter connective
glassware were quantitatively transferred to the "B" section storage container
labeled with sample date, client name and run number. Several rinses of acetone,
with simultaneous loosening of particulate matter using a clean nylon brush, were

used for the front-half clean-up. An iodine flask with a female ball joint end was

11
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attached to the male ball joint end of the probe to assure that no particulate matter
was lost during the rinsing and brushing of the probe. The contents of the iodine
flask were quantitatively transferred to the "B” section storage container. In the
laboratory, the "B" section acetone rinse was transferred to a tared, graduated 150
milliliter (mL) beaker. The volume of acetone was recorded and the beakers were
placed in an evaporation chamber at a temperature of approximately 75-8(° F until
dry. Note: Some subparts or methods specify alternate "B" section cleanup solvents.

The "Sample Train Information Sheet" details any exceptions.

The bubblers and impingers utilized for the condenser section, or "back-half" of the
sample train were weighed with a readability of 0.1 grams before and after sampling
using an electronic top loading balance. The difference between the initial and final
weights of the condenser section constitute the amount of moisture gain during the
run. The contents of the bubblers and impingers were transferred to a 1000 mL
graduated cylinder. The bubblers and impingers were rinsed with deionized water
into the graduated cylinder and the liquid level was recorded. A 20 milliliter aliquot
of each impinger catch was archived for potential future analysis. The remaining
impinger catch was extracted and the C and Cx section net weights were factored to
represent the total impinger catch. This liquid was transferred to a separatory
funnel and the contents were extracted with three (3) 50 mL portions of
dichloromethane (CH,Cl,). The organic layer was transferred to a tared 150 mL
beaker labeled the "C," section and was allowed to evaporate to dryness in an
evaporation chamber at a temperature of 75-8(° F. The water layer was transferred
to a tared 150 mL beaker with glass boiling beads labeled the "C" section, and was
heated on a drum plate to boiling until approximately 20 mL remained in the
beaker. The remaining 20 mL in the beaker was evaporated to dryness in an

evaporation chamber set at 105° C. The bubblers, impingers and graduated



cylinder were given a final rinse with acetone into another tared, graduated beaker
("D" Section) and was allowed to evaporate to dryness in an evaporation chamber at
75-80° F. Sample blanks containing deionized water, dichloromethane, and acetone
were analyzed in an identical fashion as the representative "section". All beakers
were desiccated for at least 24 hours and weighed to constant weights of +0.5
milligrams at 6 hour or greater intervals. This is the same procedure used to obtain
tare weights for each beaker. The total particulate matter weight is the sum of the
net weights of the particulate matter found on the filter, plus the net weights found
in the B, C, Cx and D section beakers, minus the acetone, water, and
dichloromethane blank contributions. The particulate matter weights are included
on the Method 5 computer printouts and in copies of the laboratory analysis forms
in the appendices of this report. Note: Some subparts or methods specify alternate
back-half section cleanup solvents. The "Sample Train Information Sheet" details

any exceptions.

13



6.0
QUALITY ASSURANCE PLAN

The purpose of the quality assurance plan is to provide guidelines for achieving
quality control in air pollution measurements. The detailed procedures which are
utilized are included in the Environmental Protection Agency's (EPA's) reference

manual titled Quality Assurance Handbook for Air Pollution Measurement Systems,

Volume 3, EPA-600/4-77-027b. These procedures are followed throughout
equipment preparation, field sampling, sample recovery, analysis and data
reduction. Am Test-Air Quality, Inc.'s quality assurance procedures are discussed

below.

6.1  Calibration Procedures and Frequency

Field equipment utilized for on-site measurements is calibrated at a frequency
recommended by the equipment manufacturer or industry practice. Prior to field
use, each instrument is calibrated and the calibration value is recorded. If any
measuring or test device requiring calibration cannot immediately be removed from
service, the Project Manager may extend the calibration cycle providing a review of
the equipment's history warrants the issuance of an extension. No equipment will be
extended more than twice a calibration cycle, nor will the extension exceed one-half
the prescribed calibration cycle. Test equipment consistently found to be out of

calibration will be repaired or replaced.

The sample nozzles used to collect isokinetic samples are calibrated on-site before
sampling using digital inside calipers readable to 0.001 inch. Three (3)

measurements were taken at varying points around the inside of the nozzle tip and

14
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averaged. The dry gas meters used to accurately measure sample volumes are
calibrated using a standard laboratory dry gas meter. The type S pitot tubes utilized
for velocity determination are calibrated using Method 2, Section 4.1, and are
inspected regularly for wear. The magnehelic gauges used for pressure
measurements are checked against an oil-ffilled manometer. The digital
thermocouple indicator used for temperature measurement has a readability of 1
degree Fahrenheit and is periodically re-certified by the manufacturer. Each
thermocouple probe used to monitor temperature is checked periodically at three
(3) temperature settings. Copies of calibration information for each measurement
device used are included in the appendices of this report. A barometer readable to

0.01 inches of mercury is used in the field to obtain barometric pressure readings.

In the laboratory reagent blanks are carried throughout the gravimetric analysis
procedures. The samples were weighed to constant weights of +0.5 milligrams
following desiccation in a cabinet desiccator. This desiccator is an electronic
dehumidifier which automatically maintains the humidity inside the desiccator. The
dehumidifier automatically recharges the internal desiccant every 5.5 hours. An
Airguide humidity indicator accurate to +1% is used to check the humidity inside
the desiccator when obtaining tare and final weights. A small container of
indicating silica gel is placed in the desiccators to maintain the desired humidity.
The Mettler AE163 electronic balance used to obtain weights is set to a time
integrating mode (100,000 readings per mimute) with a readability of 0.01
milligrams. The balance is calibrated prior to every weighing session and an audit is
performed with class S weights once a week. The calibration of Am Test's Mettler

balances is checked by the manufacturer on a yearly basis:



Support equipment is defined as all equipment, not previously discussed, that is
required for completing an environmental monitoring or measurement task. This
equipment may include storage and transportation containers, sample recovery
glassware, and communications gear. Support equipment is periodically inspected
to maintain the performance standards necessary for proper and efficient execution

of all tasks and responsibilities.

During a project, a systems audit is performed, consisting of an on-site qualitative
inspection and review of the total measurement system. This inspection is
conducted on a daily basis by the Project Leader. During the systems audit, the
auditor observes the procedures and techniques of the field team in the following
general areas:

- Setting up and leak testing the sample train

- Isokinetic sampling check

- Final leak check of the sample train
- Sample recovery

Visual inspections of pitot tubes, glassware, and other equipment are also made.
The main purpose of a systems audit is to ensure that the measurement system will

generate valid data, if operated properly.

6.2 Sample Recovery and Field Documentation

Data collected during each test, are immediately inspected for completeness and
placed under the custody of the Project Leader until custody is transferred when the
samples were returned to the Air Quality laboratory. Sample recovery is carried out
in a suitable area free from particulate matter contamination. Each sample is

assigned an identifying lab number to assist the chemists in tracking the sample.

16



6.3 Data Reduction, Validation and Reporting

Raw data are handled according to strict guidelines when being transposed into
computer files or to other logs. The guidelines include document receipt control
procedures, file review, and sign-off by a project assistant. Raw data are entered
into the appropriate computer spreadsheet by a "processor”, then the entered figures
are checked for accuracy by a "checker", different from the "processor”. Any
mistakes are corrected, and figures are rechecked and signed off by the "checker".
In addition, a by-hand calculation check of each spreadsheet is made using a hand-
held calculator to validate the computer output. All data generated by each phase
of a laboratory or field sampling program are reviewed by the senior reviewer. The
data package is signed off by the senior reviewer prior to releasing the data for

report preparation.

The test results are calculated in accordance with current EPA 40 CFR 60 criteria.
Copies of the pertinent equations used to derive the results for this test are included
in the appendices of this report. Standard conditions are 29.92 inches of mercury

and 68 F.

17
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7.0
METHODOLOGY REFERENCES

EPA. Title 40 Code of Federal Regulations, Part 60 (40 CFR 60), Appendix A,
Reference Methods 1, 2, 3A, 4 and 5. July 1, 1993.

EPA. EPA 450/2-79-006, APTI Course, "Course 450 - Source Sampling For
Particulate Pollutants”, December 1979.

EPA. Quality Assurance Handbook for Air Pollution Measurement Systems,
Volume 3, EPA-60/4-77-027b.

Attachment 1, Olympic Air Pollution Control Authority Particulate Test Procedure
(OAPCA method).
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APPENDIX A

Computer Printouts of Results




FILE NAME:  R3TT\LKLACES51
CLIENT: LAKESIDE INDUSTRIES
LOCATION: LACEY, WASHINGTON

SAMPLE SITE: HOT MIX ASPHALT
BATCH PLANT STACK

SAMPLE DATE: AUGUST 24, 1994

LAB #:

START TIME:
STOP TIME:
SAMPLE LENGTH:

PITOT TUBE Cp:
NOZZLE DIAMETER:
NOZZLE AREA:
STACK DIAMETER:
STACK AREA:

METER TEMPERATURE:

BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. CO02:

AVERAGE CONC. 02:
AVERAGE CONC. CO:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

METHODS 1, 2, 3A, & AND §
AM TEST-AIR QUALITY, INC.

6506

10:15 o’clock
11:35 o'clock
60.0 minutes

0.84
0.238 inches
0.0003 sq. feet
37.375x31 inches
8.05 sq. feet
70.9 degrees F
29.95 inches Hg
0.26 inches H20
29.97 inches Hg
1.568 inches H20
30.07 inches Hg

5.5 percent
13.0 percent
NA ppm
29.40 g/g-mole-dry
26.39 g/g-mole-wet
1.436

RUN #: 1 - METHOD S5
OPERATORS: R. LAWRENCE
IMPINGER WEIGHTS
FINAL  INITIAL NET
grams grams grams
971.1 661.4 309.7
744 .6 6643.5 101.1
571.3 558.7 12.6
870.4 848.2 22.2
TOTAL H20 GAIN: 445.6
TOTAL VOLUME (scf): 21.01
PERCENT MOISTURE: 26.40
Bws: 0.2640
INIT. METER VOLUME: 139.262
FINAL METER VOLUME: 197.758
VOLUME SAMPLED: 58.496
STD VOLUME (dscf): 58.576
STD VOLUME (dscm): 1.659
Y FACTOR: 1.002
SAMPLE VELOCITY
POINT " OF H20 °F
A1 0.90 223
2 1.09 224
3 1.54 225
4 2.18 227
5 4.10 229
6 4.80 230
B 1 0.94 228
2 0.96 228
3 1.45 229
[A 2.35 229
5 3.90 231
6 4.35 232

TEMPERATURE

TEMPERATURE
of

228
230
229
228
230
229
228
228
229
230
231
230

PERCENT ISOKINETICS:
STACK TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

Fo FACTOR:
SAMPLE VELOCITY
POINT " OF H20
c 1 0.84
2 1.08
3 1.77
4 2.68
5 3.48
6 3.49
D 1 1.02
2 1.40
3 2.05
4 2.62
5 2.39
[ 2.35
96 %
228.5 degrees F
2.08 # of H20

46703.7 acf/min

PARTICULATE EMISSION CONCENTRATION (front-half):
PARTICULATE EMISSION CONCENTRATION (back-half):

TOTAL PARTICULATE EMISSION CONC.

(front & back-half):

TOTAL PARTICULATE EMISSION CONCENTRATION:
TOTAL PARTICULATE MATYER EMISSION RATE:

688.5 degrees R

96.7 ft/second
26402.8 dscf/min
0.045 gr/dscf
0.003 gr/dscf
0.049 gr/dscf
111.4 mg/dscm
11.0 lb/hr

FRONT-HALF PARTICULATE MATTER MASS LOADING

FILTER NUMBER:

TARE WEIGHT OF FILTER (grams):

FINAL WEIGHT OF FILTER (grams):

NET WEIGHT OF PARTICULATE MATTER (grams):

BEAKER NUMBER:

TARE WEIGHT OF BEAKER (grams):

FINAL WEIGHT OF BEAKER (grams):

NET WEIGHT OF PARTICULATE MATTER (grams):
VOLUME OF ACETONE (milliliters):

WT./VOL. OF ACETONE BLANK (milligrams/ml):

NET WEIGHT OF PARTIC. DUE TO ACETONE (grams):

TOTAL FRONT-HALF PARTICULATE MATTER (grams):

BACK-HALF PARTICULATE MATTER MASS LOADING

ngn SECTION - CONDENSER PARTICULATE

TARE WEIGHT OF BEAKER (grams):

FINAL WEIGHT OF BEAKER (grams):

NET WEIGHT OF PARTIC. MATTER (grams):

TOTAL VOLUME OF WATER (mitliliters):

VOLUME OF WATER CONDENSED (milliliters):

NET VOLUME OF WATER FOR BLANK (milliliters):
WT./VOL. OF WATER BLANK (milligrams/ml):

NET WEIGHT OF PARTIC. DUE TO WATER (grams):

“Cx" SECTION - HYDROCARBON EXTRACTION

TARE WEIGHT OF BEAKER (grams):

FINAL WEIGHT OF BEAKER (grams):

NET WEIGHT OF PARTIC. MATTER (grams):

TOTAL VOLUME OF CH2Cl2 (milliliters):
WT./VOL. OF CH2C12 BLANK (milligrams/ml):
NET WEIGHT OF PARTIC. DUE TO CH2CL2 (grams):

“D" SECTION - ACETONE RINSE OF CONDENSER
TARE WEIGHT OF BEAKER (grams):

FINAL WEIGHT OF BEAKER (grams):

NET WEIGHT OF PARTIC. MATTER (grams):
TOTAL VOLUME OF ACETONE (milliliters):
WT./VOL. OF ACETONE BLANK (milligrams/ml):

NET WEIGHT OF PARTIC. DUE TO ACETONE (grams):

TOTAL BACK-HALF PARTICULATE MATTER (grams):
TOTAL WEIGHT OF PARTICULATE MATTER (grams):

#110-582
0.8136
0.9294
0.1158

#150-1608
65.4787

65.5349
0.0562 u/
140.0 L7

0.0029
0.0004 «

0.1716‘0///”
B ————

#150-1623
65.2250
65.2392

0.0142

760.0
w3ar”
336.6

0.0024
0.0008 v

#150-1610
65.6427
65.6427

0.0000
150.0
0.000

0.0000

#150-1609
65.5389
65.5389

0.0000"
70.0
.0029 .
.0002 ,

01320
'18€§‘k57

gui

[ R an) o0

0¢



FILE NAME:  R311\LKLACESZ2
CLIENT: LAKESIDE INDUSTRIES
LOCATION: LACEY, WASHINGTON

SAMPLE SITE: HOT MIX ASPHALTY
BATCH PLANT STACK

LAB #:

START TIME:
STOP TIME:
SAMPLE LENGTH:

PITOT TUBE Cp:
NOZZLE DIAMETER:
NOZZLE AREA:
STACK DIAMETER:
STACK AREA:

METER TEMPERATURE:

BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. CO2:

AVERAGE CONC. 02:
AVERAGE CONC. CO:
MOLECULAR WEIGHT:

METHODS 1, 2, 3A, 4 AND 5
AM TEST-AIR QUALITY, INC.

6507
12:33
13:45

60.0

0.84
0.238
0.0003
37.375x31
8.05
81.0
29.95
0.26
29.97
1.615
30.07

5.8
12.8
NA
29.44

o’clock
o’clock
minutes

inches

sq. feet
inches

sq. feet
degrees f
inches Hg
inches H20
inches Hg
inches H20
inches Hg

percent
percent

ppm
g/g-mole-dry

TEMPERATURE

SAMPLE DATE: AUGUST 24, 1994
RUN #: 2 - METHOD 5
OPERATORS: R. LAWRENCE
IMPINGER WEIGHTS
FINAL INITIAL NET
grams grams grams
950.8 645.8 305.0
759.1 638.0 1211
546.1 534.5 1.6
872.2 848.9 23.3
TOTAL H20 GAIN: 461.0
TOTAL VOLUME (scf): 21.74
PERCENT MOISTURE: 27.37
Bws: 0.2737
INIT. METER VOLUME: 198.162
FINAL METER VOLUME: 256.840
VOLUME SAMPLED: 58.678
STD VOLUME (dscf): 57.668
STD VOLUME (dscm): 1.633
Y FACTOR: 1.002
SAMPLE VELOCITY
POINT * OF H20 °F
A1 1.01 230
2 1.15 229
3 1.49 229
4 2.35 230
5 3.80 232
6 4.50 231
B 1 0.85 230
2 1.05 230
3 1.50 230
4 2.45 230
5 3.90 230
6 4,62 231

PERCENT ISOKINETICS:
STACK TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

95 %
231.0 degrees F

47637.5 acf/min

PARTICULATE EMISSION CONCENTRATION (front-half):
PARTICULATE EMISSION CONCENTRATION (back-half):
TOTAL PARTICULATE EMISSION CONC. (front & back-half):

TOTAL PARTICULATE EMISSION CONCENTRATION:
TOTAL PARTICULATE MATTER EMISSION RATE:

MOLECULAR WEIGHT: 26.31 g/g-mole-wet
Fo FACTOR: 1.397
SAMPLE VELOCITY TEﬁPERATURE
POINT " OF H20 °F
c 1 0.97 229
2 1.25 231
3 1.62 231
4 2.55 233
5 3.78 233
6 3.85 234
D 1 1.28 232
2 1.58 231
3 2.19 232
4 2.55 232
5 2.49 232
6 2.38 232
691.0 degrees R
2.15 " of H20
98.7 ft/second
26479 .4 dscf/min
0.046 gr/dscf
0.004 gr/dscf
0.050 gr/dscf
114.7 mg/dscm
11.4 lb/hr

FRONT-HALF PARTICULATE MATTER MASS LOADING

FILTER NUMBER:

TARE WEIGHT OF FILTER (grams):

FINAL WEIGHT OF FILTER (grams):

NET WEIGHT OF PARTICULATE MATTER (grams):

BEAKER NUMBER:

TARE WEIGHT OF BEAKER (grams):

FINAL WEIGHT OF BEAKER (grams):

NET WEIGHT OF PARTICULATE MATTER (grams):
VOLUME OF ACETONE (milliliters):

WT./VOL. OF ACETONE BLANK (milligrams/ml):

NET WEIGHT OF PARTIC. DUE TO ACETONE (grams):

TOTAL FRONT-HALF PARTICULATE MATTER (grams):

BACK-HALF PARTICULATE MATTER MASS LOADING

"C" SECTION - CONDENSER PARTICULATE

TARE WEIGHT OF BEAKER (grams):

FINAL WEIGHT OF BEAKER (grams):

NET WEIGHT OF PARTIC. MATTER (grams):

TOTAL VOLUME OF WATER (milliliters):

VOLUME OF WATER CONDENSED (milliliters):

NET VOLUME OF WATER FOR BLANK (milliliters):
WT./VOL. OF WATER BLANK (milligrams/ml):

NET WEIGHT OF PARTIC. DUE TO WATER (grams):

MCX" SECTION - HYDROCARBON EXTRACTION

TARE WEIGHT OF BEAKER (grams):

FINAL WEIGHT OF BEAKER (grams):

NET WEIGHT OF PARTIC. MATTER (grams):

TOTAL VOLUME OF CH2CL2 (milliliters):
WT./VOL. OF CH2CL2 BLANK (milligrams/ml):
NET WEIGHT OF PARTIC. DUE TO CH2Cl2 (grams):

“D" SECTION - ACETONE RINSE OF CONDENSER
TARE WEIGHT OF BEAKER (grams):

FINAL WEIGHT OF BEAKER (grams):

NET WEIGHT OF PARTIC. MATTER (grams):
TOTAL VOLUME OF ACETONE (milliliters):
WT./VOL. OF ACETONE BLANK (milltigrams/mi):

NET WEIGHT OF PARTIC. DUE TQ ACETONE (grams):

TOTAL BACK-HALF PARTICULATE MATTER (grams):
TOTAL WEIGHT OF PARTICULATE MATTER (grams):

#110-589
0.8177
0.9345
0.1168 ("

#150-1611
66.7606
66.8159

0.0553 «"
170.0

0.0029

0.0005 "

0.17161),

#150-1624
65.1514
65.1680

0.0166 «—
740.0
437.7 .
302.3

0.0024

0.0007 -

#150-1613
66.9948
66,9948

0.0000 ~~
150.0
0.000%~

0.0000 ..

#150-1612
67.3012
67.3012

0.0000

75.0
0.0029
0.0002 -

-~
o

0.0157 &
0.1873.,95‘€'

12



METHODS 1, 2, 3A, 4 AND 5
AM TEST-AIR QUALITY, INC.

FILE NAME: R311\LKLACES3 LAB #: 6508 FRONT-HALF PARTICULATE MATTER MASS LOADING
CLIENT: LAKESIDE INDUSTRIES START TIME: 14:43 o'clock = cerreeeeresmmeeecccceessocrossesevesonemocoooseon oo mn o
LOCATION: LACEY, WASHINGYON STOP TIME: 15:54 o’clock FILTER NUMBER: #110-583
SAMPLE SITE: HOT MIX ASPHALY SAMPLE LENGTH: 60.0 minutes TARE WEIGHT OF FILTER (grams): 0.8202
BATCH PLANT STACK FINAL WEIGHT OF FILTER (grams): 0.9156
SAMPLE DATE: AUGUST 24, 1994 NET WEIGHT OF PARTICULATE MATTER (grams): 0.0954 ="
RUN #: 3 - METHOD 5
OPERATORS: R. LAWRENCE BEAKER NUMBER: #150-1614
TARE WEIGHT OF BEAKER (grams): 66.9630
IMPINGER WEIGHTS FINAL WEIGHT Of BEAKER (grams): 67.0306
FINAL INITIAL NET PITOT TUBE Cp: 0.84 NET WEIGHT OF PARTICULATE MATTER (grams): 0.0676 i—
grams grams grams NOZZLE DIAMETER: 0.238 inches VOLUME OF ACETONE (milliliters): 230.0
--------------- NOZZLE AREA: 0.0003 sq. feet WT./VOL. OF ACETONE BLANK (milligrams/ml): 0.0029
785.7 593.8 191.9 STACK DIAMETER: 37.375x31 inches NET WEIGHT OF PARTIC. DUE TO ACETONE (grams): 0.0007 v
888.6 640.3 248.3 STACK AREA: 8.05 sq. feet
589.5 561.7 47.8 METER TEMPERATURE: 85.2 degrees F TOTAL FRONT~HALF PARTICULATE MATTER (grams): 0.1623 e
791.4 769.2 22.2 BAROMETRIC PRES.: 29.95 inches Hg )
TOTAL H20 GAIN: 510.2 STATIC PRESSURE: 0.26 inches H20 BACK-HALF PARTICULATE MATTER MASS LOADING
TOTAL VOLUME (scf): 24.06 STACK PRESSURE: 29.97 inches Hg = m-mee-eeesemcoscc-sciooces-camososooresoooomoosooamases
PERCENT MOISTURE: 28.80 ORIFICE PRESSURE: 1.618 inches H20 g SECTION - CONDENSER PARTICULATE #150-1625
Bws: 0.2880 METER PRESSURE: 30.07 inches Hg TARE WEIGHT OF BEAKER (grams): 65.1549
FINAL WEIGHT OF BEAKER (grams): 65.1843
INIT. METER VOLUME: 257.697 AVERAGE CONC. CO2: 5.8 percent NET WEIGHT OF PARTIC. MATTER (grams): 0.0294
FINAL METER VOLUME: 318.687 AVERAGE CONC. 02: 12.5 percent TOTAL VOLUME OF WATER (milliliters): 840.0
VOLUME SAMPLED: 60.990 AVERAGE CONC. CO: NA ppm VOLUME OF WATER CONDENSED (milliliters): 488.0
STD VOLUME (dscf): 59.478 MOLECULAR WEIGHT: 29.43 g/g-mole-dry NET VOLUME OF WATER FOR BLANK (milliliters): 352.0
STD VOLUME (dscm): 1.684 MOLECULAR WEIGHT: 26.14 g/g-mole-wet WT./VOL. OF WATER BLANK (milligrams/mi): 0.0024
Y FACTOR: 1.002 Fo FACTOR: 1.448 NET WEIGHT OF PARTIC. DUE TO WATER (grams): 0.0008
R R AL LR LR R L L AR Ll b A bbbl Attt it nex" SECTION - HYDROCARBON EXTRACTION #150-1616
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE TARE WEIGHT OF BEAKER (grams): 65.7992
POINT " OF H20 °F POINT W oOf H20 °F FINAL WEIGHT OF BEAKER (grams): 65.7992
NET WEIGHT OF PARTIC. MATTER (grams): 0.0000
A 0.97 232 c 1 0.96 235 TOTAL VOLUME OF CH2C(2 (mitliliters): 150.0
2 1.05 233 2 1.19 232 WT./VOL. OF CH2CL2 BLANK (milligrams/ml): 0.000
3 1.52 233 3 1.79 233 NET WEIGHT OF PARTIC. DUE TO CH2CL2 (grams): 0.0000
4 2.29 234 4 2.65 233
5 4.15 236 5 3.61 234 up" SECTION - ACETONE RINSE OF CONDENSER #150-1615
6 4.7 236 [ 3.60 234 TARE WEIGHT OF BEAKER (grams): 65.8874
B 1 0.83 232 0 1 1.10 230 FINAL WEIGHT OF BEAKER (grams): 65,8874
2 1.05 233 2 1.65 230 NET WEIGHT OF PARTIC. MATTER (grams): 0.0000
3 1.55 235 3 2.15 232 TOTAL VOLUME OF ACETONE (mitlijliters): 95.0
4 2.49 235 4 2.55 232 WT./VOL. OF ACETONE BLANK (milligrams/ml): 0.0029
5 4,19 237 5 2.73 236 NET WEIGHT OF PARTIC. DUE TO ACETONE (grams): 0.0003
6 4.20 236 6 2.46 236
------------------------------------------------------------------------------------ TOTAL BACK-HALF PARTICULATE MATTER (grams): 0.0283
TOTAL WEIGHT OF PARTICULATE MATTER (grams): 0.1906::::::?‘_‘
PERCENT ISOKINETICS: 99 %
STACK TEMPERATURE: 233.7 degrees F 693.7 degrees R
AVERAGE VELOCITY HEAD: 2.16 # of H20

STACK GAS VELOCITY:

STACK GAS AIR FLOW: 47944.0 acf/min
PARTICULATE EMISSION CONCENTRATION (front-half):
PARTICULATE EMISSION CONCENTRATION (back-half):

TOTAL PARTICULATE EMISSION CONC. (front & back-half):
TOTAL PARTICULATE EMISSION CONCENTRATION:

TOTAL PARTICULATE MATTER EMISSION RATE:

99.3 ft/second
26025.4 dscf/min
0.042 gr/dscf
0.007 gr/dscf
0.049 gr/dscf
113.2 mg/dscm
11.0 tb/hr

C
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EXAMPLE CALCULATION SHEET
EPA METHODS 1,2, 3A, 4 AND 5

cuent Lokoside Trdvsiries LOCATION: Lafgy. Woshiiaton DRTE. &/ /9%
SRR |
RUN #. 3 e # (508 sevocation: i [Ty dsiyit Zatth Plont Stk

Particulate Matter Emission Concentration - Equation 5-1

VMg, =17.647°R/"HGconstant) “VOlume sampled*Yfactor*(Pg+ AH/13.6)/(460+7)
=17.647°R/"Hg* 40,990 f** [, A02*(29.95Hg + (J.4)§ "H,0/13.6))/(460 +£5.5 F)

= jﬁgza dscf
dscm = £Qu7& dscf/35.31ft3/m3

= ],p84 dscm

Substitution of Equation 5-4 into 5-5

Wy = mg/ml blank * ml sample = mg sample due to acetone blank
Wa = (0. F  mg= 00039 mg/mi* 430 mi
Mn = (net weight filter catch) + (net weight "B" section} - Wa + Back-half
= 0.6 m9= 954 mg+ pZp mg-)F mg+JF3 mg
Cq = (0.001 g/mq) * (15.43 grains/gram} * My, / Vmg4

Cs = (0.001g/mg) * (15.43 grains/gram) * /QC)Q mg / 59 47 dscf
= ).,04Q9 gr/dsct (Equation 5-6)

gr/dscf@ % 0,= gr/dscf * (20.9% - %0,)/(20.9% - %0,)

% correction % measured

NJA gr/dsct@ %0,

B gr/dscf * % | %CO,

% correction % measured

= N/A gr/dsct@ % CO,
mg/dscm = |90,/ __mg/Mdscm
= |13 ) _mg/dscm

Particulate Matter Emission Rate

gr/dsct@  %CO,

pounds/hour = Cg " dscf/min * 60 min/hr * 1 1b/7000 grains
pounds/hour = (49 gr/dsct * g 4dscf/min * 60 min/hr * 1 1b/7000 grains
= _[LO tb/hr
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EXAMPLE CALCULATION SHEET (continued)
EPA METHODS 1,2, 3A,4and 5

Moisture - Equation 5-2 and 5-3

Vwgy = 0.047151t3/g* 50 2 grams of H,0 collected in impingers

= ,?Q( scf
Bus = (24, sch/(QY, | scf + 59 yZgdsch
= 02880
% Moisture = 99 5() % = Byg * 100

Molecular weight - Equation 3-2

g
My = 0.440%(5.8 %CO,)+0.320%( 7.5 %Q,)+0.280*(100%- 5.8 %CO,- /2.9 %0,(%CO +%N,))

= 2943 g/g-mole (dry)

Mg = Mg * (1-Bys) + 18.0 * Bys = 4943 g/g-mole * (1- 3 288)) + 18.0 g/g-mole * /] 2880
= Y g/g-mole (wet)

Fo = | HYg = (20.9- JX A %0,/ 58 %CO,

Stack gas velocity and volumetric flow rate - Equation 2-9 and 2-10

Vg = 8549 * Cp* AP * T_ / (M, * P)

=85.49* O34 *N b * 493+ °R/ (26JY 9/g-mole * 299 7#Hg)’
ft/sec (std) QIO F + 460)° (2995 P+ 0,20 P/13.6)
Qgq = 3600 * (1-B,) * V.~ AL (Toa/Ts) * (Ps / Pstd) / 60 min/hr
Qgq = 3600 * (1-028%0 * 99.3 ft/sec * .05 12 * (528° R/ 4437-° R) * (2997 Hg / 29.92°Hg) / 60

37335731 /19y
= 2095, 4dscf/min (dry standard cubic feet per minute)

actm = Qﬁ 3 ft/sec* §045 ft2* 60 sec/min
= 4329Yypactm (actual cubic feet per minute)

Isokinetic variation - Equation 5-8

| = 0.09450 * Vmgy * T, + [P * V, * sample time * A, *(1 -B,)]

| = 0.09450 * 59438 dsct* 37 °R/[29.93'Hg * 993 ft/sec* (0 min* 00003 ft2 *(1 -0,2880)
(LA3E Nyia/ 12/2)2#Pi

= 99 % ’

All of the above numbered equations are from the 40 CFR 60 and assume English units.
[cbh\e\word\b-plate\MS . doc)
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EXAMPLE CALCULATION SHEET (continued)
EPA METHODS 1, 2,3A,4and 5

BACKHALF PARTICULATE
Fingl W+ Irbia) wt ot Wt

ucu Section %5?‘ 593 ? = }?/5

. o . £82.6 - 4403 = 2483
29 4 mg particulate in "C" Section Beaker @S5 -7 - y7g

gg(z ml of water in condensers, including rinses ‘%;3"’0
%ﬁ ml condensation in 1st, 2nd and 3rd bubblers (final wt - initial wt, assumes 1g/1ml water density)
ng ml DI water used in bubblers including rinses = b -c¢
0.0024 mg/ml blank particulate = ().fp mgblank / 257) mlblank
(. € mg blank particulate = e * d ’
)% , _mg of "C" particulate =a-f= 794 mg- 0§ mg

"Cx" Section

{.[) _mg particulate in "Cx" Section Beaker

150 mi CH,CI, used for sample

Q () mg/miblank particulate = () /) mgblank / |5/ mlblank
0.() mgblank particulate = b *c

0.[) _mgof"Cx" particulate =a-d = /], /) mg O./) mg

"D" Section

0.0 mg particulate in "D" Section Beaker
45 ml Acetone used for sample
0.0028 mg/mi blank particulate (Same as "B" Section)
(.3  mg blank particulate = b * ¢
-).3 mgof"D"particulate =a-d = () () mg- )3 mg

TOTAL BACK-HALF PARTICULATE

+ 2%3.(, mg"C" Section Particulate

+ _ (.0 mg"Cx" Section Particulate

+ -(),3 mg "D" Section Particulate

+ N/A mg Back-half Filter Particulate (If applicable)

= 293 mg Back-half Particulate

{cbh\c:\word\b-plate\MS5.doc|
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STACK SCHEMATIC AND LOCATION OF SAMPLE POINTS

Client P /’EAL/\,_ -t

_Location _ i/}

Sampling Location

I N R

Inside of far wall to outside

of port (distance, X)

Inside of near wall to outside |

of port (distance, Y)

Stack I.D. (distance X - dist

g I'
<,

ance Y)

AR

Schematic of Sampling
Location

e P
37335 X B/~

1 —2 / ﬁ é/ 7. / .L'
2 2 - "\ . s
./ ?l M 5‘ A\ 1‘]3’ ')L'
3 7 . \ -,
\ /S5 (e | 17 L e
4 ' )
AN LYY | 25,74
S ] :
) 2_3 ,O<6 /' 315 Og’
6 / ] <
/ 39,30 / J5.32
7 ! i
: |
8 i i
! |
5 ;
/
10 /
11 L
12
CROSS SECTION STACK, CONTROL DEVICE AND PROCESS
FLOW DIAGRAM
1
W ; DISTURBANCE -;
E l\“ A‘}%'
_T_'_____ SAMPLING u
#\
¥
B
ke
DISTUABANCE
l
w” v
a§%ﬁ 1/
Y5
Distance A = 17, , downstream
Distance B = Y upstream




TRAVERSE SAMPLING DATA SHEET

(LS06

Client LaKe.%\(k,
Location {acey =Y.,
Sample Site PhG Hewse O T/lek

Stack Diameter 37,37% pod Z/
Date < -2-4-7¢Y

Operators ﬁ,ﬁgl

Run I.D. R-/ ims B#H

EQUIPMENT CHECKS

QA FORMS COMPLETED
Stack Schematic
Sample Train

Pitot Tube Insp.
Magnehelic €ai.

Z“«,:’-s
2]

o~ é -
Temp. Probe Cal.
Gas .Ngter. Cakidb s wfr. vyt
Filter # Box # S-—|
Final Initial Net

Page
start Time__ /{ ]S
Stop Time /1 38
Barometric

" Pressure "Hg Zzﬁ?f

. | >étatic Pres "Ho0 4,2

Production Rate

'*4AMPLING PARAMETERS

% Moisturei‘%__“
Meter Temp. & :7:(

2«

__of __Z%(

Initial/Final wt. We.
Leak Rate cfm _go%d / ()0/ gram gralrlr‘\1~ /Stack Temp. 248 229
eak Test Vacuum g7 / 9% |#1 Imp. 3701 -Lbl.Y = 4 AH S Y [, 00—
- __~FPitots, Pre Leak Ck #2 sz). W46 —éj-jﬁ - 11 pitit—%sme #a__
Pitots, Post Leak Ck |#3 Imp.g7.L3 -55K Y = ¥ cp ey
Gas Sampling System #4 Imp. - = Nozzle Diameter ,3 3% inch
tegrated Bag #5 Imp. - = 5‘]31 23 D,23% D32 S i
M5 Rinse Acetone/H,0/Other |#6 S.G.§70.Y4 - 1 = T
Total H,0 Volume_ Ve K Factor J L% X
Dry Gas Pitot Orifice Gas Pump [Filteny Imp. )
Elap Meter Reading |Setting (A H)| Meter | Vac. Box | Exit | Sthack
Sample |[Time Reading O P ‘" H50 TempoF Gauge | Temp { Temp Temp Oy
Point |Min. Cu.Ft. " H,yO Ideal |actual|In |Out ' Hg Op Of °F %
Ao (3920 .90 e[ (xllet 5 297 (3 1223
1l vo, 857,09 |3V | R (1691 3 283 ¢) |22
3 s [ryr 5B~ (259 |[o& [fot (bS] Y E12YF () |22
9| 75 s3-12N% 1,74 |).27 lLglezl S |29%| S¥ | 222
slro 198 jo [Y.1p |2,32|2,821131L5| 5 2Mf|le# | 227 _
el p5s) S0 | 4 yo 13,331333(701¢Y| F—1z249]) L2 |Z23e]| (455
pilislysyi—1 .99 | ST . s > leyrieFleeg | (B30
2| I yseze | 10 | LeH| cFHles] 3> a1t ]es [22%] CONA
3| 20 st 3L |1 4S lios jpo [P e8 Y |2s0 [/ (227
v 205|fls.3) 12,25 [j,e2 1)y [FYILLL ¢BT2Y2 5 Ll22]
clacljp2 43| 2,76 (2.3 |23/ 75|¢H ¢ -|egels) (23
LMy e 4 35 13,0913 oy |80]68| F | 24YI1E3 |23
cil30lipt e g9 |57 o7 [BNel) o le¢fllo | 228
It o2 | o8 (.16 |, 7L (2 Fel 3 |27 SY | 230
33223 | 1 722 ey 293|700 Y [24F| 97 [a2f
93k 2999 | Tt | s [ L8 [#[20] S [29¥] &) (228
sl o (137 LF| 3.4< (29¥]2 4231 H| (. |2s(| S |23
Llpli%0,09 | 3.99 [t 92y 4 | L (2501 62 1227
pilustgsg/3| o JIL 1 (7|2t 3 | e#f §% |22%
> RbsE sy | |40 | LT 98 gt P 2poT25t S5 22
Jlsolgp gz | 2. o5 (43| [4338 0t d o) 53 | 227
Y9lcog 189 9F | 2.6%| |91k |PIXU 5 | wi] 5D | 206
Cles 192,55 | 230 [ et g 23] & 241 §3 | 23
Clotl9e 8 ) 2,35 Led Lewls™ gl 8 | 260 34 | 228 o
o |191.35%) '
52,490 a5 % oo ﬁa@y !
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METHOD 5
. LABORATORY ANALYSIS

Client Lakeside \l‘)dUS’(‘(‘(A—Lgco.# Run Number |

Sample Location Ea&hcmc oo‘f ‘(‘/\'

Date ?—Zq—ﬁtﬁ

"A" Section (Filter)

Filter ¥ 0-5%2 Tare Weight 0.§/36  grams
Final Weight_(0.9794Y grams
Net Weight QOdf5& grams

"p" Section (Probe Wash)

Beaker f# /s - ek Tare Weight ©%.Y 7¥7 grams
Volume Acetone /40 J mls Final Weight b5, 44 grams
Net Weight (0 .0%6Z grams

HOX.0.0094 //ooo = 0.000H '%Z%)% c»%ﬁk

"CcYw Section (Condenser Particulate - Inorganic éatch)

Beaker # ($0- 16273 Tare fveight 65.2250 grams
Wolume Water 7490/ 760 mls Final Weight 2-'),’ 5%5’ ans

t’z& oS, %()/} o= .05 Net Weight N)iEE [grams /.07 7

¢

D.0IHZJ - v e.ovsd
n"cx" Section (Condenser Particulate - Organic Catch) 0. ‘8689
—
"om&
Beaker # /50 - 1616 Tare Weight 4’5‘64727 grams . 950
Volume CH,Cl, /50 mls Final Weight 65, ¢ {24 Jérams
Net Weight 7 grams ¥/ (7%
"D" Section (Final Acetone Rinse of Impingers)
Beaker # 156 - (609 Tare Weight 6'3/: v 2%9 grams
Volume Acetone 70 mls Final Weight (5. S2%/ grams
Net Weight ﬁ/ \/ grams

10K 0.0 s> 6.0300. O
| TOR bask
6506 0V HO _ Jaad

e~ s 1 O) VY o



TRAVERSE SAMPLING DATA SHEET

.0

6567 Page B ed
Eent QA FORMS COMPLETED Start Time  [=2 33
Location / a2 Al ol Stack Schematic Stop Time i3Y4Hs
Sample Site AL s = o<t fast— Sample Train . Barometric

Pitot Tube Insp. | Pressure "Hg 2/7 fs/
Stack Diameter 32, 326 K3/ Magnehellc(Caﬂ,..;.r_: |1 BtatFc Pres "Hy0_ 4 ,2.¢
Date € -2« Temp. Probe Cal. Production Rate
Operators Zme Gas Meter Calib. o
Run I.D. R.2 +rg/2/F
7 Filter # Box # S-J SAMPLING PARAMETERS
EQUIPMENT CHECKS
Final Initial Net % Moisture 24 %
Initial/Final Wt . Wt . We . Meter Temp. X &
Leak Rate cfm o2/ ,008 gram gram gram Stack Temp. }L(
Leyest Vacuum 9% / (g (41 Imp.950.% - L5 g = 5 AHe , %S Y / ae—
itots, Pre Leak Ck #2 Imp.759,( -03% .0 - Pitot # Side #
.._/ Pitots, Post Leak Ck #3 Imp. $¢.. SY.[ SZ:'_-{: 5 = , Cp LS/
Gas Sampling System #4 TImp. = P Nozzle Diameter ,Z}S inch
v ~Integrated Bag #5 Imp. - = _p D;,238 D, ,23F D3 ,23F
M5 Rinse Acetone/H,0/Other |#6 $.G.872.2 5449 =
o Total HyO Volume  A(;]v g| X Factor
Dry Gas Pitot Orifice Gas Pump [Filter] Imp.
Elap Meter Reading [Setting (A H)| Meter Vac. Box | Exit | Stack
Sample |Time Reading Op " H50 TempoF Gauge | Temp | Temp Temp Oy
Point |Min. Cu.Ft. " Hp0 |Ideal Actual[Inout| " Hg | ©°F °F °F %
A /o 119212 o/ |.7 Z) 3Bl 3 |25l cF 236
— el g Qe | s 1,80 [, 30 [35(#3] 3 | 24et (o |2af
2 15" lzol ¥ | [, 49 Lot [[ioY 2123 4 | ez 1 5% 22§
Y 1% \2e3.2¢ | 2.3¢ /L9 ]/,. 0917473 & 260t 5¢ | 230
C e 126617 | 3.0 1265 |2,05 (8179 F |e47 5|2 220
£ /14| 28134 4 ¥ 31418629 § [29C| 52423/ | (0a]5.85
aL s 2iag | GS | 590,51 Bolzs| 3 |40 (4 250 | Gl 85
=g di | L o5 | 33 (.23 [31[20] 3 |230] 57 290 | (ONA
Sk e | 1.5V /oS | jo5ly 17L] @ |evy (s 52,
Y 1225127800 | 245 1,3 | 17718 |2 ¥ 12)7 156 |20
$la6 1219, 4f | 3, %0 [234 |2 29k |22 75 25¥ s [230
Cledi b x| o (2 [31£3]320 157|751 4 2y 5% |23
| (130 |22 485| 92 | L1] (0 By 35| 3 23 | §7 |22
= 120722, (Y | (25 | 88 e || Y |22 SL 2y
| 2 o] [ G2 /Y [ /1Y J55lag] & 234 | 57 23]
¢ 137258 — | 59 | 30 /50 sl "L (233 7| 233
S Yo | 255, 92-| 325 [2.(7| 2,C% 90|32+ > |ev0| 71233
‘ ¢ |Y2523578 | 357 | 232 22t el % 220 5] w3y
QL s | 29225) (2% | -] 90 | §Hq o [ ,52 ¢yl 23t
7L SR IR s AN gl A 232 ¢F 23]
2 1g0 124,321 9 9| /(.55 /55| |6 §A 12321 23521
Y lsetigag 211 2. 591,90 ), 9|62 L a0 ¢y 2301
F 65115y 50l 2 YTl 130 U9 L |85] 125
£ s34 SN AVNAINRIPTI T s R
jiﬁé ‘)0 Lg(’.?“o . » (b"’f‘ ) IU - VR /w%/ f
| 6%’(0%‘4 (& py2 SUN- ) .. ™
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METHOD S
LABORATORY ANALYSIS

Client

calteside ldutriea- Lacey

Run Number &2_

Sample Location 15073&ou44 Oudle &

Date ¥-24-94

A" Section (Filter)

Filter # l|O-S%Y

Tare Weight (.§//77

grams
Final Weight (.93YS grams
Net Weight Oy grams
"B" Section (Probe Wash)
Beaker # )50 - (6] Tare Weight (0.7606  grams M
Volume Acetone 170 mls Final Weight (G §/S9Y grams 61[‘
= /
Net Weight 0.0555% gram? 7O |
190 K o.ooaﬂ//m;@'mgs ‘?gﬁi#ope‘f S
"CM Secticn (Condenser Particulate - Inorganic Catc ggﬁgg
Beaker /50 - )24 Tare Weight (S./5/Y  grams
*1i§‘»» Volufj Water 7&WG%O mls Final Weight 45 /75 grams
P \ : e N ',:z“;’_; 5 '::} . A y | =
nOF N ngl Net Weight A0 grams | Ans
yo‘ i ?QO'?RO: N LOAC
SN /120- 1,008 0016

WCx" Section (Condenser Particulate - Organic Catch)

/50~ 613

/50

Beaker #
Veclume CH,Cl,

mls

"D" Section (Final Acetone Rinse

bl . 994§ grams
Final Weight éé.OOEQ grams
Net Weight J4]

Tare Weight

gramsy[@gg

of Impingers)

/50- 16/1Z
75

Beaker #

mls

T

Volume Acetone

£

P g

Tare Weight (7 1012

grams
Final Weight {7 2004 grams
Net Weight /,@/ _grams (p(e
g .0l
e oy
40548 " o0d
) {‘:\ ([/lf; - . j
- G{Olgqﬂ &(g
T T —
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TRAVERSE SAMPLING DATA SHEET

SO Page .
Client 4 #iE S /05 QA FORMS COMPLETED start Time 'Y /¢ %
Location L 4 &% Stack Schematic Stop Time jf;lski
Sample Site WG Myve§—e Sample Train Barometric '

et Pitot Tube Insp.: Pressure "Hg 27 f{
Stack Diameter ZZ SZSi ZZ Magnehelic Cal. Static Pres "HyO 4+, 2.5
Date T %Y Temp. Probe Cal. Production Rate
Operators g4~ ‘ Gas Meter Calib.

Run I.D. R=F sz fBH
R-3 e Filter # Box # O -Y SAMPLING PARAMETERS
EQUIPMENT CHECKS
Final Initial Net % Moisture 7/¢7z
Initial/Final Wt . Wt . Wt . Meter Temp. ﬁ
Leak Rate cfm ,Oi{/ HUO?' gram gram gram Stack Temp. LS

Leak Test Vacuum ¢¢ / 22% |#1 Imp.7%4.7 - S72.%

i e A He Yo5~ Y [ 00—
'/?tots, Pre Leak Ck #2 Top . $8L.6 - 44o-3 ”
i

Pitot # Side #

tots, Post Leak Ck #3 Imp.s¥q.5° - SYl7 Ly Cp i
Gas Sampling System #4 Imp. - m Nozzle Diameter ,23 ¥ inch
pIntegrated Bag #5 Imp. 21 Y4 - 7492 |- Dy ,23% p,,23 2 D;,23F
E RS S

ioH oo

M5 Rinse Acetone/H,0/Other [|#6 S.G. X209 37T

Total H,0 Volume 5[0&[ )*6 K Factor

Dry Gas Pitot Orifice Gas Pump [Filter] Imp.
Elap Meter Reading Setting (A H)| Meter | Vvac. Box | Exit | Stack
Sample [Time | Reading 4p " H50 Temp®F | Gauge | Temp Temp Temp 05
Point [Min.| Cu.Ft. " HyO |Ideal [Actual|In|out| " Hg | °F °F °F %
A 1o Lstllt| (GF |, 68| L% 21127 S |23v] 21232+
laplafo,29 | p,65 |, 23] 237113 F 254 59 |25
> s |~ 152 ol | ool |gilgo] Y |29y/| £3] 233
41o9) ~— | 2] )l |fllissigel S 23y 523y
S0 1263725 | 4 (8 _ 24227248 %0 | [/ |23)| §2 |23
e 1rtlo909) [y (23113, olss] 7 2oy | S 22¢ | (0h5.87)
2 i 1S 1239491 B3 6% SRIRB)| > 1237] s 2321 (]12.5%
r (17523502 | j05 | ) FY[BL S 123040, 1233 | COINA
2 |20 1293 |/, Lof | apleBrl”  l23y 7723
¢ a1 2M¥o | 2.47 || H 18818 (4 ey |55 235
rlec 232, — o 19 (294 297|967 | 1152|250 55 | 237
¢ 226 — \H,20 (2 9H 29193180 15| 2%1] 55 [ 2%
ey |30 |287.134| , G( 65| L CT (8585 Bg | 23y ¢V |23
2 325129001 | (.19 B S (851891 o |2 30] 5T |2 32
3 2529255 | 4 7] 112 [ 02F [ gyl g |233] 57 [=33
g |374] 299,92 2, ¢s [ [, 35 (1.8 ls1l39] 7 |232] 5% |= 3>
vl 129391\ 3 6 12501250159 1o [232f 58 [23¢
| 9ei) 300, ¢57| Lo [eShlese [PBIE] jo (2324 Co | 239
( 95| 30892 1, (0 | 3¢ ZY|8287] ¢4 [2%C] 4/ [ 230
T 422 260507 | [ ST I LIFBHAY ST 12321 (22 30
3 g0 1 %0t@f | 2.5 || 521 15UB|BY| (wg| 25| ([ |32
Y8525 %10 ol 295 || N L% 1984 3~ [239] 5FT252
IS 13136 | D 1 951 ). 93190 (¢9] 9 [2%4] 9| z5¢C
£ 1574 315, wﬂ”% LY grag‘zl: 4% .8 vl 3¢ 2%
W y : . N Ay o L -
Mﬁ%&y’%‘ = R oo R
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METHOD

A

S

LABORATORY ANALYSIS

Client

Run Number 2

Sample Location

Lokeside  lndosdries - Lacej

Date A1+ -«

"A" Section (Filter)

Filter ¥ JIO-S¥3

Tare Weight (.§202 grams

Final Weight 0.9/56 grams
Net Weight O‘O9S°{\“§rams
"B" Section (Probe Wash)
Beaker # /150 - [6/Y Tare Weight (6. 7636 granms
Volume Acetone A30 - mls Final Weight 67 0306 grams
~ Net Weight 0.067G - grams
230mly 0.000%q(ud /& s =085 ‘
1600 = 0173 Ao % S ould
0:0661 3+0. 0gsy- 5.1683
"C" Section (Condenser Particulate -~ Inorqanlc Catch) ’;' 1217
Beaker # /50 - (2S5 Tare Weight (S./SY%9 grams
Volume Water gjo/é%o mls Final Weight (= 10 7. grams
' Net Weight TC;?» yrams ¥ | 434
8%0/%20 OFM4 q g 3 g *[04%
9k 0.0294v .08%
"Cx" Section (Condenser Partlculate - Organic Catch) H&D -.0002
b - - 003
Beaker # /SO - J6l6 Tare Weight (5.72%Z grams .0333
Volume CH,Cl, /50 mls  Final Weight (S 7970 grams
Net Weight *,'grams¥3§;%

"D" Section (Final Acetone Rinse

of Impingers)

1605~
@5

Beaker # /560 -

Volume Acetone

mls

%wmq/db = 0.0003

Tare Weight 69 §§7Y grams
Final Weight (S, §§/2 grams
Net Weight ~000(0 2 'grams

935§

3833t
M:l‘ﬂobg

\(a




L AHCESIDE

T Lﬁfﬁ]/ gA’
METHOD 5
LABORATORY ANALYSIS
Acetone Blank
Beaker # 150- (6l7 Tare Weight ((.Y54S grams
Volume Acetone 14O mls Final Weight ¢(.4Y$449 grams
RS Net Weight O.0po~ rams
OB s o e s
Distilled, Deionized Water Blank ‘ %/MO'”J:OOO;H/V@/W
Beaker # /$0-[/bR ¢ Tare Weight 65,/Y7/ grams
Volume Water X550 mls Final Weight 45 //#Z grams
/ N Net Weight /.0/004  grams
#, AN ! ‘ 7X 0; /A
W Sy ALY "= 0,002 g
Methylene Chloride (CH2Cl12) Blank
Beaker # /50 - 6] Y Tare Weight (6.93Y/ grams
Volume CH,Cl, /S0 mls Final Weight (. 933/ grams

Net Weight  0.001C  grams
2.0
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AMT=EST 25
SAMPLE TRAIN INFORMATION AYR QUALITY, INC

Fill out one sheet per site and per test type.

CLIENT: [ Axés De IwousTae 145 :
LOCATION: CAcEY b

M 4 4 .
SITE: e G o R
TESTTEAM: /s DATE(S): me o/ BH

Y [4
RUN #8: ’ TYPE: Lot
Probe/Filter Temperature: L. 248+425F 320F Other
Impinger Temperature: v~ <68F Other
THIMBLE: yes L _no NOZZLE TYPE: quariz - steel none
PROBE LINER: quartz glass L ~"steel teflon
PROBE TYPE: ¢ regular water-cooled
FRONT-HALF FILTER: /yes no SIZE (mm). _ 90 ~110 _ 125 _  other
FRONT-HALF FILTER MEDIA: ~— __quartz fiber glass fiber teflon
SUPPORT: steel glass frit ;. ~"fefon GASKET: __.~ilicon teflon

BACK-HALF FILTER: yes = no
BACK-HALF FILTER MEDIA: quartz fiber glass fiber _____telfon tared untared
NOTE: Show the back-half filter location with an arrow on the table below.

- Bome
. Type

Nozzle/Probe Rinse 4“«73/0( $0 f;' ,(,"'

Filter

#1 fﬁ/o 100 l—/zé/,,ta_g refzs0-C

4w 10 tpo }

w T, - 4 £7

# SO, - ’

#5

#6

#7

IF THIS INFORMATION [S NOT ACCURATE FOR ALL RUNS, NOTE ALL EXCEPTIONS.

[jaa\c\excel\sampltrn xIs] 1/27/34



AMT=ST

AIR QUALITY, INC

Page / of /

GAS BAG SAMPLE DATA SHEET

cuent: L UL E SIPE

LOCATION: _A A < E-/

SAMPLE SITE: SHG Heusz S t/et~
DATE: &~ L‘//

NUMBER/TYPE OF TESTS: /;, Z»; S NUMBER OF BAGS: S
SAMPLED BY: A4 <
SUBMITTED BY: ##L ,
ANALYZED BY: A AL DATE: Z/ 2]
co,| 0, | cO

BAG NUMBER/IDENTIFICATION %t % | ppm | F, | NOTES
R— | s |/30 L9y
R~ S8 125 I:4o

CO, ANALYZER: JE//0#&A  CALIBRATION GAS: S, ] ~/2 9
0, ANALYZER: SEAvorson  CALIBRATION GAS: /Y. 28 = /0 o8

CO ANALYZER: CALIBRATION GAS:
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AMT=ST

AtR QUALITY, ATR QUALITY, INC

SOURCE AND PROCESS INFORMATION
i ‘ T .
CLIENT:  lalpesids dodystries
LOCATION: Laa.:}

SAMPLE SITE: __ sfacke

TEST DATE: 24 Auégff/

CLIENT CONTACT: Forest Lane
OPERATION PERSONNEL: ___ 4 mokes "
AGENCY REPRESENTATIVE: /?M Lau, yemte. N

AM TEST-AIR QUALITY PERSONNEL: Kokuxf /1 ready L

TYPE OF PROCESS: HoT- mix AngZf
EQUIPMENT MANUFACTURER: Ve dson o
MODEL: CONSTRUCTED/NSTALLED: /977 7

IDENTIFICATION NO.: DATE LAST TESTED: /789
PROCESS RATE: 270 TFK
FUEL FIRING RATE: SS90 ng/;,m/ TYPE OF FUEL: B.»mﬁ

TYPE OF EMISSION CONTROL DEVICE: [Bagbonse
EQUIPMENT MANUFACTURER: W. /Q G,U
PURPOSE OF TESTING: Kndrne S~ 4~ Yest,
EMISSION STANDARD (in units): 04 9r / psem

PROCESS DESCRIPTION:

(7 Of%or%‘u& dried 0 dram fﬁ*ﬁ,o,.;Qz/?mJZJ % éafO( Foner
& 5&7%4 ol nixed Cd/ﬂ KSM@ ﬂSﬁ/'u/f eleveted 1 sele -
) s ex hawad from WWW '/v éaﬂ’w/b&
@[mr £ 2 éw/w rdqué__oLfDU milc_on ﬁ Collectbon, bisy .

PROCESS SHUTDOWNS/PROBLEMS:

Dot (B

TR 7ER SICNATURE




24
SOURCE TEST OBSERVATION CHECKLIST
ASPHALT PLANTS WITH BAGHOUSE AMT=S]
CLIENT: Lakeside Indugtre s I AUALTTY
LOCATION: Lacey

N
SAMPLE SITE:  <Tacle

TEST DATE: 24 /nvug, 94

TYPE OF PLANT: MNot-Be Befel Plant

EQUIPMENT MANUFACTURER:  Jladson

MODEL: CONSTRUCTED/INSTALLED: /477
IDENTIFICATION NO.: DATE LAST TESTED:

PROCESS RATE: 270 TPH DISCHARGE TEMP°F:
FUEL FIRING RATE: __ 59 Ig}ag//lr TYPE OF FUEL: resef

A/C INJECTION LOCATION: po%: mrlf

FINES IN GRAVEL (-200 mesh): _$~7 %

GRAVEL MOISTURE: #-{(, % ASPHALT TYPE: AKX Lonp
DENSITY Ib/gal FLASHPOINT °F AN

TYPE OF EMISSION CONTROL DEVICE: __ Bdg frouse.

EQUIPMENT MANUFACTURER: __ W.A.G. ° MODEL: Hrade? X
IDENTIFICATION NO

BAG MATERIAL: _ Momex 4 02. NO.OF BAGS: _J/&0

BAG SIZE: ¢ DATE BAGS LAST CHANGED: __ /79p
TYPE OF BAG CLEANING: _ Keyerse fubse

BAGHOUSE PRESSURE AP = §_3: " H20O (OR PRESSURE DROP ACROSS BAGHOUSE)
CLEANING CYCLE DURATION:

DISPOSITION OF COLLECTED DUST: &fu/rg fo W[/ Collec ron brn
ADDITIONAL INFORMATION:

) a {é)c] regufv,

S i 2
SKETCH OF SYSTEM: // bk
Sz ¥
beghuse| Ny drger | /

o e

AUTHORIZED @IGNATURE




i ———
20‘8“ L] - L .
CROSS SECTIONAL AREA s L. .. I
194"
Traverse Distance . * * * . o
Point (inches) U " H A . . . . 357
1 7.12 ifﬂ e e e .
2 13.36 - v ¥ 3 . . . .
3 19.60
4 284 YUY
5 32.08
6 38.32 Al !
B
1163
C
X p |
Distance VESE
Port (inches)
A 3.88 ,
B 11.63 - 3 .
C 19.38
D 27.13 -r-—*—*
A
STACK DIMENSIONS —10 O O O
4 PORTS

37.375 inch x 31 inch rectangular vent -

4 ports located along the 31 inch side i

A = 23.5inches downstream @
B = 281 inches upstream
u}

INLET

Figure 1. Location of sampling ports and traverse points.



Figure Z . Method 5 Sample Train.

Sampling nozele

Sampling probe sheath

Heated sample probe liner

Out of stack filter assembly

Heated filter compartment maintained at 248°F { 25°F
(or temperature specified in 40 CFR subpart)

Impinger case - contains ice during sampling

First impinger containing 100 m! H20

Modified Greenburg-Smith impinger containing 100 ml HpO
Third impinger - empty

Fourth impinger containing indicating silica gel desiccant
Impinger exit gas temperature sensor

Umbilical cord - vacuum line

Vacuum gauge

Fine and coarse adjustment valves

Leak free pump

By-pass valve

Dry gas meter with inlet and outlet temperature sensors
Orifice meter with magnehelic gauges

S-type pitot tube with magnehelic gauges

Fluke multi-channel digital thermocouple indicator



METHOD 1 - LOCATION OF TRAVERSE POINTS

TRAVERStE
POINT

DISTANCE
% of diameter

Circular Stacks

DU & WA -

44
147
29.9%
708
853
95 6

Figure 1-3. Example showing circular stack cross section divided into
12 equal areas, with location of traverse points indicated.

TABLE 1-2. LLOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS

(Percent of stack diameter trom inside wall to traverse point)

Number of traverse points on a diameter—
Traverse poinl number on a ciameter —
) 4 5 | 8 10 0 12 ] 14 | 16 | 8 | 20 2ﬂ 24
T 67| 44! 32| 26 21 18| 16] 14 13| 1] 1
2. 250 | 146 105) 82| 67) 57| 49| 44| 39| 35] 32
3. 750 | 296| 194 ) 146 18| 99| 85| 75| 67| 60| 55
4. 933 704 | 323 | 236 | 177} 146 | 125| w09 | e7| 87] 79
5 . 250 201 | 169 | 146 | 129 | 116 105
6. 356 | 269} 220 188 ] 165 146 | 132
7. 844 | 366 | 263 | 236 | 204 | 180 | 161
6. . 750 ] 634} 375 206 | 250 218 194
9. 823 | 731 | 625 382 | 306 | 262 | 236
10 88.2 | 799 | 71.7| 618 | 388 | 315 272
i 933 | 854 | 780 | 704 | 61.2| 393 | 323
12 9791 901 | 831 764 | 69.4 | 607 | 398
13... 875| 812} 750 | 685 | 60.2
14... 915| 854 | 796 | 738 | 67.7
15, . 9511 801|835 782 728
16... | 984 | 025 87.1 | 820 | 770
7. .1 956|903 854 | 806
986! 933 | 884} 839
Rectangular Stacks
For a rectangu- R
lar cross section, an equivalent diameter T T I
(D,) shall be calculated from the following S
equation, to determine the upstream and ! ] |
downstream distances: L o
T i 7t .
| | |
o ] o | o | (o]
2LW | |
L e I~ -
(L+W) | ' |
o | o ! o i [
i
L_ i 1 i ]

where L=length and W=width.
Figure 1-4, Example showing rectangular stack cross
section divided into 12 equal areas, with a traverse
point at centroid of each area.



MINIMUM NUMBER OF TRAVERSE POINTS

MINIMUM NUMBER Of TRAVERSE POINTS

METHOD 1 - MINIMUM NUMBER OF TRAVERSE POINTS

-
OUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

43

0s 1.0 1.5 20 2s
sa T T T T | T T
~—
® HIGHER NUMBER 1S FOR ¥ DISTURBANCE
RECTANGULAR STACKS OR DUCTS A
40— )| measurement 1
-y - siTe
I [
30 — B ' -
24 oR 25° l
2 kOlSTURBANCE
20
m b —d
16 SYACK DIAMETER > 063 m (24 in
12
W L 8 on 9*
* FROM POINT OF ANY TYPE OF
DISTURBANCE (BEND, EXPANSION, CONTRACTION, €TC.)
STACK DIAMETER = 0.30 YO 0.61 m (12-24 in} —]
0 1 I 1 t 1 1 |
2 3 4 5 [ 7 ) 9 10
*
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE IDISTANCE 8)
Figure 1-1. Minimum number of traverse points for particulate traverses.
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE [DISTANCE A)
0s 1.0 15 2.0 28
0 ) T T T T T T
* HIGHER NUMBER 1S FOR A 7OISTURBANCE
RECTANGULAR STACKS OR DUCTS :: r
40 b {| lweasurement ]
—1 - —{?— SIVE
B i _
30 }—
L koustunaawcc
20 I L ‘] 1
i6 STACK DIAMETER > 0.61 m (24 in}
I 12
10— 8§ OR 9% ]
STACK DIAMETER = 0.30 TO 0.61 m (12-24 in.)
o 1 1 i 1 1 1 |
2 3 4 5 3 7 8 9 10

DUCT OIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B)

Figure 1-2. Minimum number of traverse points for velocily (nonparticulate) traverses.
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METHOD 2 - STACK GAS VELOCITY AND VOLUMETRIC FLOW CALCULATIONS

5.1 Nomenclature.

A=Cross-sectional area of stack, m? ({t?).

B =Water vapor in the gas stream (from
Method 5 or Reference Method 4), pro-
portion by volume.

C, =Pitot tube coefficient, dimensionless.

K, =Pitot tube constant,

m [ (g/g-moele)(mm Hy)
3. 97_ K)(mmH,O)

for the metric system and

(Ib/tb-mole) (in. 11g)
85.49 "’c (°R) (in. H:0)_

for the English system.
M, =Molecular weight of stack gas, dry basis
(see Section 3.8) g/g-mole (1b/Ib-mole).
M, =Molecular weight of stack gas, wet
basis, g/g-mole (1b/1b-mole).
=M¢ (1-Ba) +18.0 Bu,
Eq. 2-5

P...=~Barometric pressure at measurement
site, mm Hg (in. Hg).

P, =8tack static pressure, mm Hg (in. Hg).

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

=P+ 5y Eq. 2-8

Eq. 2-6

P.,=Standard absolute pressure, 760 mm
Hg (29.92 {n. Hg).

Q..=Dry volumetric stack gas flow rate cor-
rected to standard conditions, dscm/hr
(dscf/hr).

t, =Stack temperature, 'C (‘F).

= Absolute stack temperature, ‘K, 'R).
=273 + & for metric.
Eq. 2-T
=460+ & for English.
Eq. 2-8

T,.=Standard absolute temperature, 283 "K
(528° R).

v,=Average stack gas velocity, m/sec (ft/
sec).

A, =Velocity head of stack gas, mm H,O (n.
H,0).

3,600 =Conversion factor, sec/hr.

18.0=Molecular weight of water, g/g-mole
(1b/1b-mole).

5.2 Average Stack Gas Velocity.

= K,C,(ﬁ)...." slavg)

Equ&tion 2-9

5.3 Average Stack Gas Dry Volumetric
Flow Rate.

Toa b,
Que=3,800(1 — By A ]
- T, wrg) P-LA
Eq. 2-1C

METHOD 3 - MOLECULAR WEIGHT AND EXCESS AIR CALCULATIONS

6.1 Nomenclature.

M.=Dry molecular weight, g/g-mole (1b/lb-
mole).

%EA =Percent excess air.

%C0O,=Percent CO, by volume (dry basis).

%Q:=Percent O, by volume (dry basis).

%CO =Percent CO by volume (dry basis).

%Ns=Percent N, by volume (dry basis).

0.264=Ratio of O, to N, in alr, v/v.

0.280=Molecular weight of N, or CO, divid-
ed by 100.

0. 3200=0Molecular weight of O, divided by

0.440 - Molecular welght of CO, divided by
100,

6.2 Percent Excess Air. Calculate the per-
cent excess alr (if applicable), by substitut-
ing the appropriate values of percent Q,,
CO, and N, (obtained from Section 4.1.3 or
4.2.4) into Equation 3-1.

% EA=

%0:~-0.5% CO
X
0.264% Ni{(%0:~-0.5% CO)

100

Eq. 3-1

Note: The equation above assumes that
ambient air is used as the source of O, and
that the fuel does not contain appreciable
amounts of N, (as do coke oven or blast fur-
nace gases). For those cases when apprecia-
ble amounts of N, are present ‘coal. nil and
natural gas do not contain appreciavie
amounts of N;) or when oxygen enrichment
is used, alternate methods, subject to ap-
proval of the Administrator, are required.

6.3 Dry Molecular Weight. Use Equation
3-2 to calculate the dry molecular weight of
the stack gas

Ms=0.440(%COx) +0.320(%0,) +
0.280(%N, + %CO)

Eq. 3-2



METHOD 4 - STACK GAS MOISTURE CALCULATIONS

2.3.1 Nomenclature.

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

M .=Molecular weight of water, 18.0 g/g-
mole (18.0 Ib/1b-mole).

P ==Absolute pressure (for this method,.
same as barometric pressure) at the dry
gas meter, mm Hg (in. Hg).

P,s=Standard absolute pressure, 760 mm
Hg (29.92 in. Hg).

R=1deal gas constant, 0.06236 (mm Hg)
{m*/(g-mole) ("K) for metric units and
21.85 (In. Hg) (ft»/(lb-mole) (‘R) for
English units.

T »=Absolute temperature at meter, 'K
C'R).

T.s=Standard absolute temperature, 293°
K (528°R).

V.=Dry gas volume measured by dry gas
meter, dem (def).

AV . =Incremental dry gas volume measured
by dry gas meter at each traverse point,
dem (def).

V men=Dry gas volume measured by the dry
gas meter, corrected to standard condi-
tions, dscm (dscf).

Vieewnn=Volume of water vapor condensed
corrected to standard conditions, scm
(scf).

V wourn = Volume of water vapor collected in
silica gel corrected to standard condi-
tions, scm (scf).

V,=Final volume of condenser water, ml.

V.=Inltial volume, {f any, of condenser
water, ml.

W ,=Final weight of silica gel or silica gel
plus impinger, g.

W, =1Initial weight of silica gel or silica gel
plus impinger, g.

Y =Dry gas meter calibration factor.

p«=Density of water, 0.9982 g/m} (0.002201
Ib/ml).

2.3.2 Volume of Water Vapor Condensed.

(Vy = VpeRTua
vl-r(ﬂd) = T T T
PudMur
= K/{(V,— V)
Eq. 4-1

K.=0.001333 m?/ml for metric units
=0.04707 ft*/ml for English units

2.3.3 Volume of Water Vapor Collected in
Silica Gel.

(W Wi)R T
Vmuld) = T T )
PlldMu
= Ky(W;— W)
Eq. 4-2
Where:.
K ,=0.001335 m?*/g for metric units
=0.04715 {t>/g for English units
2.3.4 Sample Gas Volume.
(pm)(TNd)
Veuay — V¥V —————
{(Pua{Tm)
Vin P
= KyY
Eq. 4-3

Where:
,=0.3858 "K/mm Hg for metric units
=17.64 ‘R/in. Hg for English units

Note: If the post-test leak rate (Section
2.2.6) exceeds the allowable rate, correct the
value of V. in Equation 4-3, as described in
Section 6.3 of Method 5.

2.3.5 Moisture Content.

Vieewrar + Visgurad
By = o e

Vieora) + Vieworar + Ve

Eq. 4-4

NoTte: In saturated or moisture droplet-
laden gas streams, two calculations of the
moisture content of the stack gas shall be
made, one using a value based upon the
saturated conditions (see Section 1.2), and
another based upon the results of the im-
pinger analysis. The lower of these two
values of B ., shall be considered correct.



METHOD 5 - PARTICULATE EMISSION CALCULATIONS - (1)

6.1 Nomenclature,

4, = Cross-sectional area of nozzle, m? (ft?).

B.. = Water vapor in the gas stream, propor-
tion by volume.

¢, - Acetone blank residue concentration,
mg/g-

¢, = Concentration of particulate matter in
stack gas, dry basis, corrected to stand-
ard conditions, g/dscm (g/dscf).

= Percent of {sokinetic sampling.

L. =Maximum acceptable leakage rate for
either a pretest leak check or for a leak
check following a component change;
equal to 0.0057 m*/min (0.02 cfm) or ¢
percent of the average sampling rate,
whichever is less.

L, =Individual leakage rate observed during
the leak check conducted prior to the
i component change (i=1, 2, 3..n),
m?* min (cfm).

L, =Leakage rate observed during the post-
test leak check, m*/min (cfm).

m. = Mass of residue of acetone after evapo-
ration, mg.

m.=Total amount of particulate matter col-
lected, mg.

M.=Molecular weight of water. 18.0 g/g-
mole (18.01b/1b-mole).

P,..=Barometric pressure at the sampling
site, mm Hg (in. Hg).

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

P..=Standard absolute pressure, 760 mm
Hg (29.92 in. Hg).

R =1Ideal gas constant, 0.06236 mm Hg-m?/
*K-g-mole (21,85 in. Hg-ft*/"R-1b-mole).

T.=Absolute average dry gas meter temper-
ature (see Figure 5-2), 'K (‘R).

7. = Absolute average stack gas temperature
(see Figure 5-2), °’K "'R).

T..=Standard absolute temperature, 293° K
(528° R).

V. = Volume of acetone blank, ml.

Vo = Volume of acetone used in wash, ml.

Vi = Total volume of liquid collected in im-
pingers and silica gel (see Figure 5-3),
ml.

Vm=Volume of gas sample as measured by
dry gas meter, dcm (dscf).

Vmuar = Volume of gas sample measured by
the dry gas meter, corrected to standard
conditions, dscm (dscf).

Veurn=Volume of water vapor in the gas
sample, corrected to standard condi-
tions, sem (sci).

v =Stack gas velocity, calculated by Method
2, Equation 2-9, using data obtained
from Method §, m/sec (ft/sec).

W.=Weight of residue in acetone wash, mg.

Y=Dry gas meter calibration factor.

AH-==Average pressure differential across
the orifice meter (see Figure 5-2), min
H,O (in. H,0).

pa=Density of acetone, mg/ml (see label on
bottle).

e =Density of water, 0.86982 g/ml (0.002201
Ib/mal).

#=Total sampling time, min.

¢,=8ampling time interval, from the begin-
ning of a run untfl the first component
change, min.

6,=8ampling time interval, between two suc-
cessive component changes., beginning
with the interval between the first and
second changes, min.

9,=Sampling time interval, from the final
(n*) component change until the end of
the sampling run, min.

13.6 =Specific gravity of mercury.

60 =Sec/min.

100 =Conversion to percent.

6.2 Average Dry Gas Meter Temperature
and Average Orifice Pressure Drop. See
data sheet (Figure 5-2).

6.3 Dry Gas Volume. Correct the sample
volume mesasured by the dry gas meter to
standard conditions (20° C, 760 mm Hg or
68° ¥, 29.92 {n. Hg) by using Equation 5-1.

, . AH
Petiss

Pot-l

— s T-'d
Vm {snul} = V—-} ( T,,. )

P+ (AH/13.G)
T.

Equation 5-1

=K\V.¥

Where;
K.=0.3858 "K/mm Hg for metric units
=17.64 ‘R/in. Hg for English units

NoTE: Equation 5-1 can be used as written
unless the leakage rate observed during any
of the mandatory leak checks (i.e.. the post-
test leak check or leak checks conducted
prior to component changes) exceeds L. If
L, or ; exceeds L., Equation 5-1 must be
modified as follows:

(a) Case I. No component changes made
during sampling run. In this case, replace
V.. in Equation 5-1 with the expression:

(Ve—(Lp—Lo)61

(b) Case II. One or more component
changes made during the sampling run. In
this case, replace V.. in Equation 5-1 by the
expression:

[Vn*' (Li-- La)g,

~ 3 (L= La)8— (L, /,,,w‘]

and substitute only for those leakage rates
(L or Ly) which exceed L.
6.4 Volume of Water Vapor.



METHOD 5 - PARTICULATE EMISSION CALCULATIONS - (2)

Equation 52

E?L’:’) = K,V,

V. (w1d) = Vie P
(10

)
Mnr

Where:
K,=0.001333 m?/m) for metric units
=0.04707 ft3/ml for English units.

6.5 Moisture Content.

Ve wia)
Bey = ————
Ve et + Vi 011

Eq. 5-3

Note: In saturated or water droplet-laden
gas streams, two calculations of the mois-
ture content of the stack gas shall be made,
one from the impinger analysis (Equation 5-
3), and a second from the assumption of
saturated conditions. The lower of the two
values of B, shall be considered correct. The
procedure for determining the molsture
content based upon assumption of saturated
conditions is glven In the Note of Section 1.2
of Method 4. For the purposes of this
method, the average stack gas temperature
from Figure 5-2 may be used to make this
determination, provided that the accuracy
of the in-stack temperature sensor is +1° C
(2°F).

6.6 Acetone Blank Concentration.

C, e Eq. 5
= . 9-4
VuPu
6.7 Acetone Wash Blank.
Wa = Ca Varxpe Eq. 6-5

6.8 Total Particulate Weight. Determine
the total particulate catch from the sum of
the weights obtained from Containers 1 and
2 less the acetone blank (see Figure 5-3).

NotE: Refer to Section 4.1.5 to assist in
calculation of results involving two or more
filter assemblies or two or more sampling
trains.

6.9 Particulate Concentration.

¢, =(0.001 g/mg) (Mu/ Vam ()

Eq. 5-6
8.10 Conversion Factors:

To Multiply by
m?. ....| 0.02832.
gr/tgt L] 1543
gt | wrtta . 220510
g/n? . Lgim .| 353

6.11 Isokinetic Variation.
6.11.1 Calculation From Raw Data.

I=
100 T K3 Vie + (P / T X Py + AH/13.6)]
606v, P, Ax

Eq. 5-7
Where:
K,=0.003454 mm Hg-m?/ml-"K for metric

units.
—0.002669-in. Hg - ft3>/ml "R for English

units.
6.11.2 Calculation From Intermediate
Values.
_ TV PudlO0
T T.gv.8 AP, 60(1-6.0)
—=K ?!Yﬂ:'ﬁ}, -
TPV AL Bl
- Equation 3-8
where:

K.=4.320 for, metric units
—0.09450 for English units.

6.12 Wccdeptable Results. If 80 percent < 1
< 110 peraent, the results are acceptable. If
the particulate results are low in compari-
son to the standard, and I is over 110 per-
cent or less than 90 percent, the Administra-
tor may accept the results.
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[“Std

P

H

dscm
dscf

W
a

gr/dscf

vw’std

4%

NOMENCLATURE
METHOD 5 CALCULATIONS

Volume of gas sample measured by the dry gas meter, corrected
to standard conditions, dscm (dscf).

Dry gas meter calibration factor

Barometric pressure at the sampling site, mm Hg (in. Hg)

Average pressure differential across the orifice meter,
mm H,O (in. HZO)

Absolute average dry gas meter temperature, ° K (° R)
Dry standard cubic mcters

Dry standard cubic fect

Weight of residue in acetone wash

Mass of residue of acctone after ecvaporation, mg
Acctone blank residuc concentration, mg/g

Volume of acetone blank

Volume of acetone used in wagh, ml

Total amount of particulate matter collected, mg

Concentration of particulate matter in stack gas, dry basis,
corrected to standard conditions, mg/dscm (gr/dscf)

grains per dry standard cubic foot

Yolume of water vapor in the gas sample, corrected to
standard conditions, scm (scf)

Watcr vapor in the gas stream, proportion by volume
Molecular weight of stack gas, g/g-mole on dry basis
Molccular weight of stack gas, g/g-molc on wet basis

Stack gas velocity, calculated by Method 2, Equation 2-9,
using data obtained from Method 35, m/scc ({t/sec)

Pitot tube coefficient, dimensionless
Velocity head of stack gas, mm HZO (in. HZO)

Absolute stack gas pressure, mm Hg (in. Hg)



Qstd
dscf/min

acfm
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NOMENCLATURE (continued)
METHOD 5 CALCULATIONS

Dry volumetric stack gas {low ratc corrected to standard
conditions, dscm/hr (dscf/hr)

dry standard cubic fcet per minute (also identificd
as defm or scfm)

actual cubic feet per minute
Percent of isokinetic sampling

Cross-scectional area of nozzle, m? (ftz)



FILE NAME:
METER BOX

#:

CALIBRATION DATE:
METHOD OF CALIB.:

TOTAL
TIME
min

23.5
15.0
12.0
13.5

9.0
10.0

AVERAGE

DELTA
H
WH20

0.50
1.00
1.50
2.00
2.50
3.00

METER
VoL V1

cf

853.674
867.393
881.254
900.566
930.060
968.304

DRY GAS METER CALIBRATION
AM TEST - AIR QUALITY, INC.

RDMAGE%4 WK1

RED MAG (JAG)

B-22-94

STANDARD DRY GAS METER (Method 5 Section 7.1)

METER TEMP TEMP BARO. STD STD
voL ve IN ourT PRES. DGM DGM
cf deg F deg F “Hg - V1 v2

866.938 72.0 70.0 29.57  686.912 700.037
880.679 76.0 73.0 29.57 700.488 713.616
893.230 80.0 75.0 29.57 716.186 726.032
917.371 8.0 77.0 29.57  733.300 749.951
942.199 86.0 77.0 29.57 762.595 7746.652
982.810 85.0 78.0 29.57 800.708 815.117

ST.DGM
TEMP IN

deg

74.
70.
70.
69.
69.
70.

F

COO0O0OCOoO

AIR QUALITY, INC

ST.DGM ST.0GM

TEMP OUT

deg F

69.0
69.0
69.0
69.0
69.0
69.0

Yds

FACTOR

1
1
1
1
1
1

.00
.001
.001
.001
.001
.001

Y FACTOR

0.9883
0.9960
1.0014
1.0065
1.0114
1.0093

1.002

DELTA Ha

0.914
0.735
0.863
0.733
0.777
0.806

0.805

=
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PRESSURE SENSOR CALIBRATION DATA FORM

pate_ U A _Of 3 Control Box # (Zc A Ma_g Cl A(r Q.:_&\
-

Ambient Temperature QS °F Barometric Pressure B in Hg

{ref pres. "H20)

He O . ) O LT ooy | .62
V.2 .23 .05 | .09,
. go .85 c.05 |28,
Z.4%0 2.4y o-o% 1.1 D,
Low O < ©.6"7 0.0z | 3\,
i .20 L2< o.05 |42 |
| [ B L8y o.ot | 222,
2. 45 2.50 oS | 2 .09,
~ 4% o R BT
H\‘R\N OB O. 82 o.o |O.o
. 6O 1.59 ool 10.63%
3,35 23 Ol o L4 R
>.20 3.\9 0.0l |63
LOWP o-82 0.0 oot | 049
L-b2 AN o] 1A%
2. 3R 2.4 b0 1.3%;
1> =Y ol | <39
(ref pres, * H20 - test pres, " H20)) « 100< 5%
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PRESSURE SENSOR CALIBRATION DATA FORM

Date 9 -2\ — 94X control Box # € .0) {\/\rxq 51\(9 ‘Rc@>

- Ambient Temperature (L <~ Of Barometric Pressure 29 in Hg

NN

O —.25
\-’f\’ﬂ\ o .0l .06 ©-0 0&7(‘
o. \\ oL\ o0 S Ds
i o 45 o. (< o | 0
.20 . 2! Q. | oD
| Lo
i bo w O ok 6.0 o | o/
| o L o. \( G.olpg
| o\ . o .k 0.0 | 29
L e 19 O\ ©. 01D

! {ref pres. ® H20 - test pres, " H20)) « 100< 5%
(ref pres. "H20)
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PRESSURE SENSOR CALIBRATION DATA FORM

Date <X -2\ - a5

Control Box # Reé Ma;q)_ (A A(,- Qe&>

Ambient Temperature ¢{, 5 OF Barometric Pressure 29,5 in Hg

\/\cc\\f\ 0.2 .23 O.oo | OO
O.HT R c.oo| (.l
O-LO 0.l oo} \.T%
H-9Z o .84 oozl S
LoV .2\ £.22 mol | W82
i 24 o.uk o WY C.oo|d. 0%k
| O3 0. Ll oz |3.2%
(O-R2 .84 0z |24
O-20
\'\‘.cle O-47 O - L"b oo |O.o
O D2 CRES c.o) | 1-Z5%
.22 |- 24 o.of |73.2>
-5 | -l o0 [ V2%
LLow ©.39 ©-39 o o0ln. 27
O. DL o.32 p.co |0.0%
) . 2| | .2 Y 0.03 |25
.67 .5 loez|\-2%

(ref pres. * H20 - test pres, " H20)) ¢ 100< 5%

(ref pres. "H20)
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HOMER R. DULIN CO.

729 EAST WILLOW STREET
LONG BEACH, CALIFORNIA 90806

(310) 424-8533  (213) 636-4096  FAX (310) 426-7707
CERT. NO. 4-304-4

CALIBRATION CERTIFICATION

SUBMITTED BY: KRIS A. HANSEN CO.

FLOWMETER SERIALNo. __ G302

MANUFACTURER EQUIMETER MFG.SERIALNo. ____ 27688

TUBE No. FLOAT No.
MODEL NO.: T-110

REMARKS: CAL |BRATED IN CFH AIR @ 14.7 PSIA & 70 DEG F.

ACCURACY: SEE DATA

INDICATED ACTUAL ]
CFH ] CFH
113.3 113.5 | ]
108.6 108.9 | ]
99.9 L " 100.1
" 88.8 | ~ 88.5 ]
85.5 | s84.8
| _66.8 66.6 B
55.9 55.9 -
46.5 46.2 }
35.9 35.7 |
25.7 . 1 25.8 |
13.5 13.8 -
I S i
N R | - ]
Flowmeter Certitied with HOMER R. DULIN CO.
Equipment No. 12400 ___Accuracy 0.2%  Calib.Due___5-28-94
Procedure No. 101G

NIST Cert. No. _____ 821/249576-92

Our standards are certified by or are traceable to the National Institute of Standards and Technology and comply with MIL-STD-45662A

P.O. No. 06330 Shipper No.
4-18-94 - o 4-18-95 BWW\.
CALIBRATION DATE RECALIBRATION DATE CALIBRATION TECHNICIAN

B.RICHARDSON
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TYPE S PITOT TUBE INSPECTION DATA FORM

Date 172, “7’;% ’q/é Pitot Tube #§ ’PSC—T

Client / </ 4 /’5"/”/‘

Location

Site(s)

Test

Date (s) Q Q%/

Pitot tube assembly level? / yes no

(f
Pitot tube openings damaged? yes (explaln below) (o

—

ay = .o ©(<109), az=_C.O °(<10°), B1r= "§ N ° (<5°),
B2 = ],5— ° (<59)

y= . /__2 ° g= @5/“ A = (.”?> c¢m (1in.)

z=AsinY = ngi‘“(] cm (in.); <0.32 cm (<1/8 in.),

w=Asing = __ DO cm (in.); <.08 cm (<1/32 in.)
PaA - ‘3/' ng cm (in.) Py o 5’5—Q cm (in.)
Dy = 0. ;515/ cm (in.)
Comments:

Calibration required? yes* L/ no

*If vyes, tag and take out of service until repaired.

/f
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

pate |2- 29-9D3

Ambient Temperature_ 1) OF

L
Thermocouple Indicator # Rc& [?

Barometric Pressure 242< in Hg

(ref temp, °F + 460) - (test therm. temp, °F + 460)

(ref temp, °F + 460)

TLOS
33 33 O |0.60
2.\ 21 ¥ 5 o457
264y 3@27‘ O o.00 7
¢« 100_< 1.5%

VR





