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The purpose of this source emission evaluation performed a t  Lakeside Industries' 

asphaltic concrete plant located in Aberdeen, Washington was to quantify the 
J 4' 

particulate matter emission concentration a t  the inlet to the baghousc ID fan. This 

J batch asphalt plant was manufactured by Barber Green, and is equipped with a 

J 
WAG baghouse for controlling particulate matter emissions. The plant was 

producing approximately 165 tons per hour of mix on the day of testing. Three (3) 

J 
particulate emission concentration tests were performed by Am Test, Inc. on May 

J 
25, 1988 utilizing Environmental Protection Agency (EPA) procedures specified in 

the July 1, 1987 Title 40 Code of Federal Regulations, Part 60 (40 CFR 60), 

Appendix A, Methods 1-5. Methods 1 and 2 were performed to determine the stack 

gas velocity and volumetric flow rate. Method 3 was performed to determine the 

stack gas molecular weight and composition of the stack gas (carbon monoxide, 

carbon dioxide, and oxygen content). Method 4 was performed to determine the 

moisture content of the stack gas. Method 5 was performed to determine the 

particulate emission concentration of thc stack gas. The sampling and analysis 

procedures used for these tests meet with d lympic Air Pollution Control Authority 

J 
(OAPCA) procedures. Mr. James A. Guenthoer of the Air Quality Division of Am 

Test, Inc., Redmond, Washington performed the field sampling and in-field 

analysis. Data reduction and final report preparation was performed by Mr. Kris 

A. Hansen, Ms. Angela F. Blaisdell, and Ms. Jan M. Widmeyer of Am Test. This 

J 
project was coordinated by Mr. Harold Nickel of Lakeside Industries. Mr. Ron 

Kok was the plant operator for Lakeside Industries on the test day. hfr. James P. 
/' 1' I 

~ e r n e ;  of thc Olympic Air Pollution Control Authority (OAPCA) observed the 

1 
field testing and read opacity. 



S U M M A R Y  OF R E S U L T S  

The results of the three (3) Method 1-5 compliance tests for  determining particulate 

matter emission concentration, collected at Lakeside Industries batch plant located 

in Aberdeen, Washington on May 25, 1988 are summarized in Table 1 below, and 

on page 3 on a computer printout titled "Methods 1-5 Summary of Results". 

The total particulate emission concentration is presented in units of grains per dry 

Table I .  Summary of particulate matter emission concentration from samples 
collected May 25 ,  1988 at  Lakeside Industries batch asphalt plant located in 
Aberdeen, Washington. 

standard cubic foot (gr/dscf) and milligrams per dry standard cubic meter 

r TOTAL TOTAL MASS 
SAMPLE AM TEST PARTIC. PARTIC. EMISSION AIR 
RUN LAB CONC. CONC. RATE FLOW 

# # gr/dscf mg/dscm Ib/hr dscf/min 

I 808068 0.009 5 19.9 1.62 21741 2 \ 7(1S 
2 808069 0.007 16.3 1.28 20918 do17$'4 
3 808070 0.006 +bb~.b 14.8 1.05 18874 18, 

(mg/dscm). The mass emission rate is presented in units of pounds per hour 

qoa 

(lb/hr). Airflow is also presented in units of dry standard cubic feet per minute 

J ./' 
(dscf/min). An acceptable leak check of less than 0.02 cfm a t  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%. 

Computer printouts which detail thc complete results of runs 1-3 may be found 

following thc "Calculation of Results" section of this report on pages 12-14. Field 

data shccts are includcd i n  the Appendix. 



METHODS 1-5 - SUMMARY OF RESULTS 
AM TEST, INC. - AIR QUALITY DIVISION 

FILE NAME: 
CLIENT : 
LOCATION : 
SAMPLE SITE: 
OPERATORS : 
CONTACT : 

METHOD5 \LAKE-SUM 
LAKESIDE INDUSTRIES 
ABERDEEN, WASH 
ID FAN INLET 
JIM GUENTHOER 
HAROLD NICKEL 

LAB #: 
DATE : 
START TIME: 
STOP TIME: 
SAMPLE TIME (Minutes) : 

RUN #1 RUN #2 RUN #3 AVERAGE 
808068 808069 808070 

5/25/88 5/25/88 5/25/88 
0722 0907 1037 
0836 1007 1137 
60.0 60.0 60.0 

VOLUME SAMPLED (Cubic Feet) : 38.179 39.008 54.720 43.969 
VOLUME SAMPLED (Dry Std. Cubic Feet): 38.377 38,105 53.261 43.248 
STACK GAS MOISTURE (Percent): 27.76 28.93 31.65 29.45 

BAROMETRIC PRESURE (Inches of Hg): 30.24 30.24 30.25 30.24 
STATIC PRESSURE (Inches of H20) : -11.00 -11.00 -11.00 -11.00 
STACK PRESSURE (Inches of Hg): 29.43 29.43 29.44 29.43 
STACK TEMPERATURE (Degrees F , ) : 235.6 251.3 251.8 246.2 
STACK TEMPERATURE (Degrees R. ) : 695.6 711.3 711.8 706.2 

CARBON DIOXIDE (Percent) : 4.0 3.5 3.5 3.7 
OXYGEN (Percent) : 14.3 14.6 13.7 14.2 
CARBON MONOXIDE (Percent) : 0.0 0.0 0.0 0.0 
MOLECUULR WEIGHT (Dry, Lb/Lb-Mole) : 29.21 29.14 29.11 29.15 
MOLECULAR WEIGHT (Wet, Lb/Lb-Mole) : 26.10 25.92 25.59 25.87 

AVERAGE VELOCITY HEAD (Inches of H20): 0.60 0.59 0.51 0.57 
PITOT TUBE Cp: 0.845 0.845 0.845 0.845 
VELOCITY (Feet/Second): 53.5 53.5 50.2 52.4 
STACK DIAMETER (Inches) : 48.00 48.00 48.00 48.00 
STACK AREA (Square Feet) : 12.566 12.566 12.566 12.566 
AIRFLOW (Dry Std. cubic Feet per Min.): 21741 20918 18874 20511 
AIRFLOW (Actual Cubic Feet per Min.): 40307 40306 37828 39481 

NOZZLE DIAMETER (Inches) : 
ISOKINETICS (Percent): 

PARTICULATE EMISSION CONC. (gr/dscf) : 0.009 0,007 0.006 0.007 
PARTICULATE EMISSION CONC. (mg/dscm) : 19.9 16.3 14.8 17.0 
MASS EMISSION RATE (Lb/Hr): 1.62 1.28 1.05 1.32 



SOURCE OPERATION 

Lakeside Industries' batch asphalt plant located in Aber een, Washington was 4 
manufactured by Barber G r e e n 4 h i s  plant (model BE42x240). rebuilt in 1988, is 

w' 
equipped with a WAG baghouse to control particulate matter emissions. The WAG 

J 
baghouse contains 800 Nomex bags. The pressure drop across the baghouse during 

J 
these tests was 3 inches of water pressure. According to plant personnel, the plant 

J 
operated at an averape production rate of 165 tons/hour, with a gravel moisture of 

5 - G  la9 
approximately 6-7 percent, and an  asphalt discharge temperature of 312' F. 

Process and production conditions were considered to be representative, according 

to plant personnel. A process information sheet, completed by Mr. Ron Kok of 

Lakeside Industries, is included in the Appendix of this report. 



DISCUSSION 

SAMPLING PROCEDURES - OVERVIEW 

Sampling procedures specified in the July 1, 1987 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 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 Qualitv 

Assurance Handbook for Air Pollution Measurement Svsttms, Volume 3, EPA- 

600/4-77-027b. along with current updates, were used with respect to quality 

assurance and testing protocol. 

SAMPLING PROCEDURES - SPECIFIC 

The 48 inch diameter circular duct had one (I)  available sampling port. The stack 

axis is horizontal, therefore, only one (1) sample traverse is required by Olympic 

Air Pollution Control Authority (OAPCA). See page 44 for diagrams provided to 

Lakeside by OAPCA. The sample port was located 97 inches upstream and 30 

inches downstream from the nearest flow disturbance. Twelve (12) traverse points 

were selected according to Method I criteria (40 CFR 60, July 1, 1987). Figure 1 

located in the Appendix of this report is a schematic of the stack and the point 

locations selected. Each point was sampled for 5 minutes, for a total sampling time 

for each Method 5 run of 60 minutes. The sample probe was marked with heat 

resistant tape 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 

Hewlctt-Packard 41CX programmable calculator. The sampling nozzle, probe and 



prefilter connective glassware were all cleaned and rinsed prior to usc. 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 

parameters. A final check was made of the sample box and probe heat 

temperatures. 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 gas sampling rate was adjusted for  isokinetic sampling. 

Sampling proceeded isokinetically at each of the 12 traverse points. 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. Combustion gas analyses were performed utilizing 

automatic analyzers. Integrated bag samples were collected during each run to be 

analyzed using the analyzers for calculating the molecular weight of the stack gas. 

The sample train used for collecting particulate matter samples was an EPA 

Method 5 design with modifications as shown in Figure 2 which is located in the 

Appendix of this report. The ainless steel button hook nozzle used during runs 1 P 
and 2 had a diameter of 0.254 inches as measured on- ite with inside calipers. The J 
nozzle used during run 3 had a diameter of 0.317 inches. A stainless steel probe 

with a heated stainless steel liner was used for these tests. The probe was equipped 

with "S" type pitot tubes and a thermocouple sensor. A thermocouple indicator was 

used to measure the stack gas temperature at each sample point. The Fluke digital 

thermocouple indicator has been re-certified by the manufacturer to be accurate 

within +I degrce Fahrenheit. A field check with 32 degree icewater was 

pcrformcd. A glass filter assembly containing a 125 millimeter Whatman 934-AH 



glass fiber filter was enclosed in a temperature-controlled heated samplc box. The 

average box temperature was maintained at 24a0 F + 25* F. The nozzle, probe 

liner, prefilter connective glassware and filter is often 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 condenser section consisted of a 

modified Greenburg-Smith bubbler containing 100 milliliters (ml) of deionized, 

distilled water, an impinger also containing 100 ml of water, an empty bubbler, 

and a bubbler containing indicating silica gel desiccant. The back-half was 

maintained at a temperature below 68' F by adding ice to the condenser section 

throughout sampling. 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 which is used to pull the stack gas through the sample train, fine 

and coarse metering valves to control the sampling rate, a vacuum gauge which 

measures the pressure drop from the sampling nozzle to the metering valves, and a 

dry gas meter. The dry gas meter was recently calibrated using a spirometer at the 

Washington State Department of Ecology laboratory in Redmond, Washington. At 

the outlet of the dry gas meter is a calibrated 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 vclocity rncasurement. 



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 matter. The filter was 

transferred to a petri dish labeled with the sample date, client name and run 

number. This f i l ter  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  fi l ters were then placed in 

an oven and baked a t  103O C for  2 hours, then they were transferred to a 

desiccator containing indicating silica gel desiccant for  a t  least 6 hours of 

desiccation prior to obtaining weights. The same baking and weighing procedure 

was followed to obtain the tare weights for the filters. T h e  tare and final  weights 

were made using a Mettler AE163 electronic balance set to a time integrating mode 

with a readability of 0.1 milligrams. The filters containing particulate matter were 

weighed to a constant weight of + 0.5 milligrams. The  interval between weighings 

was a t  least 6 hours. These weights were recorded in a bound laboratory 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 following each run. 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 

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. 

The contents of this "B" section acetone rinse was transferred to a tared, graduated 

I50 milliliter bcakcr. The volume of acctonc was recorded and the bcakcrs wcrc 

placcd on a hot plate with the tcmpcrature sct on low. The acctonc was cvaporntcd 



under close supervision a t  a temperature lower than the boiling point of acetonc. 

A tared beaker with 100 milliliters of acetonc from the same lot 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 at least 6 hours of desiccation. 

The samples and acetone blanks were weighed to a constant weight of 2 0.5 

milligrams a t  6 hour or  greater intervals. 

The bubblers and impingers utilized for the condenser section, or "back-half" of 

the sample train were weighed with a readability of 2 0.1 grams before and after  

sampling on a Mettler 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 percent moisture was calculated and did not 

exceed the theoretical psychrometric chart value. The particulate and moisture 

determination weights are included on the "Method 5 - Particulate Emission 

Concentration Results" computer printouts which follow the "Calculation of 

Results" section. 



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, the use of ACS quality or better 

reagents, analysis of control samples, and "by-hand" calculation checks of 

computerized results. 

The sample nozzle used for these tests was calibrated on-site before sampling using 

inside calipers readable to 0.001 inches. The dry gas meter used was recently 

calibrated against a spirometer at  the Washington State Department of Ecology 

(DOE) in Redmond, Washington. The "S" type pitot tubes used have been recently 

calibrated at the DOE laboratory utilizing a wind tunnel and a standard "P" type 

pitot tube. The digital Fluke thermocouple indicator used to obtain temperature 

measurements has been recertified by the manufacturer to have an accuracy of +1 

degree Fahrenheit. 

In addition to quantitative clean-up and analysis procedures, acetone, and filter 

blanks were carried throughout the analysis procedures. All gravimetric samples 

were weighed to constant weights of k0.5 milligrams after desiccation. 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 Method 1-5 test results were calculated in accordance with current EPA 40 

CFR 60 Method 1-5 and Olympic Air Pollution Control Authority (OAPCA) 

criteria. Copies of these equations are included in  the Appendix. Final result 

calculations were performed using Hewlett-Packard Vectra computer systems. A 

sample "by-hand" calculation was completed for run 1 using a Hewlett-Packard 

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



METHOD 5 - PARTICULATE E n I s s l o N  CONCENTRATION RESULTS 
AM TEST, INC. - A I R  W A L I T Y  DEPARTMENT 

F I L E  N M E :  
CLIENT: 
LOCATION: 
S M P L E  SITE: 
SAMPLE DATE: 
R u n  I: 
OPERATORS: 
CONTACT : 

LAKEABRl LAB #: 8 0 8 0 6 8  
LAKESIDE INDUSTRIES START TIME: 07 :22  O'CLOCK 
ABERDEEN, UA STOP TIME: 08:36 O'CLOCK 
I D  FAN INLET SAMPLE TIME: 60.0 MINUTES 
M Y  25, 1988 PROOUCTION RATE: 1 6 5  TONS/HOUR 
1-IIElIm 5 
J. GUENTHOER 
HAROLD N l CKEL 

F l N A L  UT. IN1T.W.  
OF H 2 0  G. OF H 2 0  G 

784.9 581.4 
648.5 592.6 
508.1 489.4 
842.8 827.6 

TOTAL H 2 0  GAIN: 
TOTAL VOLUME ( S C F I  
PERCENT MOISTURE: 
Bus: 

NET W. PITOT Cp: 
OF H z 0  G. NOZZLE D I A  INCHES: 

NOZZLE AREA FTA2: 
203.5 STACK DIA.  INCHES: 

75 .9  STACK AREA FTA2: 
18.7 METER TEMP. DEG F: 
15.2 BAROM. PRES. "HG: 

313.3 STATIC PRES. "H2O: 
14.75 STACK PRES. I1HG: 
27 .76  O R I F I C E  PRES "H2O: 

0 .2776 METER PRES. O1HG: 

I N I T .  METER VOLUME 745.861 
F I N A L  METER VOLUME 784.040 AVERAGE X CO2: 4 .0  
VOLUME SAWLED: 38.179 AVERAGE X 02:  14 .3  
STD VOLUME (DSCF): 38.377 AVERAGE X CO: 0 .0  
STD VOLUME (DSQI): 1 .087 STACK GASMU. DRY: 29.21 
Y FACTOR: 0.98 STACK GAS MU. VET: 26 .10  

........................................................................ 
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE 
POINT OF H 2 0  DEGREES F. POINT " OF HZ0 DEGREES F. 

1 0 .45  2 1 9  7 0.64 2 4 5  
2 0.50 2 0 0  8 0.68  2 4 7  
3 0.66 2 1  1 9 0.58  2 4 8  
4 0.52 2 2 6  10 0.80  2 5  1 
5 0.45 2 3 4  1 1  0.80 2 5 2  
6 0.64 2 4  1 1 2  0.60 2 5 3  ........................................................................ 

PERCENT I U X I N E T I C S :  1 0 5  X 
STACK TEMPERATURE: 235.6  DEG. F. 695.6  DEG. R. 
AVERAGE VELOCITY HEAD: 0 . 6 0  OF HZ0 
STACK GAS VELOCITY: 53.5 FT/SEC 
STACK GAS A I R  F L W :  4 0 3 0 6 . 8  ACF/MIN 2 1 7 4 0 . 9  DSCF/MIN 
PARTICULATE EMISSlON CONCENTRATION: 0 . 0 0 9  CR/DSCF 
PARTICULATE EMISSION CONCENTRATION: 19 .9  MG/DSCM 
PARTICULATE MATTER EMISSION RATE: 1 .62  LB/HR 

FRONTHALF PARTICULATE MASS L M O l N G  

FILTER NUMBER: 11 2 5  - 2 0 9  
TARE E I G H T  OF FILTER I N  U S . :  
F INAL E I G H T  OF FILTER I N  U S . :  
NET E I G H T  OF PARTIC. HATTER I N  M S . :  

BEAKER NUMBER: lr88-977 
TARE E I G H T  OF BEAKER I N  U S . :  
F I N A L  WEIGHT OF BEAKER I N  M S .  : 
NET E l G H T  OF PARTIC. MATTER I N  M S . :  
VOLUME OF ACETONE I N  MLS.: 

TARE E I G H T  OF ACETONE I N  U S . :  
F I N A L  E I G H T  OF ACETONE I N  134s.: 
VOLWE OF ACETONE I N  MLS.: 
NET CONTRIBUTICM OF ACETONE I N  MG/ML: 

TOTAL FRONTHALF PARTIC. M T T E R  I N  MS. :  



METHOO 5 - PARTICULATE EMISSION CONCENTRATION RESULTS 
AM TEST, INC. - A I R  W A L l T Y  DEPARTMENT 

F I L E  NAME: 
CLIENT: 
LOCATION: 
SAMPLE S I T E :  
SAMPLE DATE: 
RUI I: 
OPERATORS: 
CONTACT : 

LAKEABR2 LAB I: 8 0 8 0 6 9  
LAKESIDE INDUSTRIES START TIME: 09:07 O'CLOCK 
ABERDEEN, UA STOP TIME: 10:07 O'CLOCK 
I D  FAN INLET SAMPLE TIME: 60.0 MINUTES 
MY 25, 1988 PROOUCTlOU RATE: 1 6 5  TONS/HOUR 
2-nEtm 5 
J. GUENTHOER 
HAROLD N l CKEL 

F I N A L  UT. 1 N I T . W .  
OF HZ0 G. OF HZ0 G 

8 3 2 . 2  565 .6  
6 4 0 . 8  592 .0  
494 .3  490 .3  
780.8 T10.7  

TOTAL H Z 0  GAIN: 
TOTAL VOLUME (SCF) 
PERCENT MOISTURE: 
Bus : 

NET W. 
OF H M  G. 

P I T O T  Cp: 
NOZZLE D I A  INCHES: 
NOZZLE AREA FTA2: 
STACK D I A .  INCHES: 
STACK AREA FTA2: 
METER TEMP. DEG F: 
BARCM. PRES. "HG: 
S T A T I C  PRES. 11H20: 
STACK PRES. I1HG: 
O R I F I C E  PRES "H20: 
METER PRES. "HG: 

I N I T .  METER VOLUME 7 8 4 . 4 2 6  
F I N A L  METER VOLUME 823.434  AVERAGE X C02: 3.5 
VOLUME SAMPLED: 39.008 AVERAGE X 02: 14.6 
STD VOLUME (DSCF): 38 .105  AVERAGE X CO: 0.0 
STD VOLUME (DSCM): 1.079 STACK GAS MU. DRY: 29.14 
Y FACTOR: 0.98 STACK GAS MU. WET: 25 .92  

........................................................................ 
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE 
POINT OF M a  DEGREES F. POINT OF HZ0 DEGREES F. 

PERCENT ISOKINETICS:  108 X 
STACK TEMPERATURE: 251.3 DEG. F. 711 .3  DEG. R. 
AVERAGE VELOCITY HEAD: 0 . 5 9  II OF H 2 0  
STACK GAS VELOCITY: 53.5 FT/SEC 
STACK GAS A I R  F L W :  4 0 3 0 6 . 4  ACF/MlN 20918.2 DSCF/MIN 
PARTICULATE E M I S S I W  CONCENTRATION: 0.007 GR/DSCF 
PARTICULATE EMI SSION CONCENTRATION: 16.3 MG/DSCM 
PARTICULATE MATTER EMISSION RATE: 1 .28  LB/HR 

FRONTHALF PARTICULATE l U S S  LOADING 

F I L T E R  NUMBER: # 1 2 5 - 2 1 0  
TARE WEIGHT OF F I L T E R  I N  (;CIS.: 
F I N A L  WEIGHT OF F ILTER I N  M S . :  
NET WEIGHT OF PARTIC. MATTER I N  M S . :  

BEAKER NUMBER: #88 - 978 
TARE WEIGHT OF BEAKER I N  M S . :  
F l N A L  WEIGHT OF BEAKER I N  M S . :  
NET WEIGHT OF PARTIC. M T T E R  I N  M S . :  
VOLUME OF ACETONE I N  MLS.: 

TARE WEIGHT OF ACETONE I N  M S . :  
F I N A L  WEIGHT OF ACETWE I N  M S . :  
VOLUME OF ACETONE I N  MLS.: 
NET C O N T R I B U T l W  OF ACETONE I N  MG/ML: 

TOTAL FRONTHALF PARTIC. MATTER I N  M S . :  



METHOD 5 - PARTICULATE EMlSSlCU CONCENTRATION RESULTS 
AM TEST, INC. - A I R  OUALITY DEPARTMENT 

F I L E  NAME: 
CLIENT: 
L O U T  ION: 
W P L E  SITE: 
W L E  DATE: 
RUN 1: 
OPERATORS: 
COWTACT : 

LAKEABR3 LAB #: 808070 
LAKESIDE INDUSTRIES START TIME: 10:37 OfCLOCK 
ABERDEEN, UA STOP TIME: 11:37 OfCLCCK 
I D  FAN INLET SAMPLE TIME: 60.0 MINUTES 
M Y  25, 1988 PROOUCTICU RATE: 1 6 5  TCUS/HOUR 
3-lwtm 5 
J. G U E R t r n R  
HAROLD NICKEL 

F l N A L  W. 1 W l f . W .  
OF MK) G. OF H 2 0  G 

154.3 562.6 
700.7 606.3 
646.1 506.7 
817.5 799.1 

TOTAL HK)  GAIN: 
TOTAL VOLUME (SCF) 
PERCENT MOISTURE: 
Bus : 

YET VI. PITOT Cp: 
OF H 2 0  6. NOZZLE D I A  INCHES: 

NOZZLE AREA FTn2: 
191.7 STACK DIA.  INCHES: 
174.4 STACK AREA FTA2: 
139.4 METER TEMP. OEG F: 

18.4 OAROW. PRES. MHG: 
523.9 STATIC PRES. MH20: 
24 .66  STACK PRES. "HG: 
31.65 O R I F I C E  PRES "H20: 

0.3165 METER PRES. "HG: 

I N I T .  METER VOLUME 8 2 4 . 2 5 9  
F INAL METER VOLUME 878.979 AVERAGE X C02: 3.5 
VOL(ME SAMPLED: 5 4 . 7 2 0  AVERAGE X 02:  13 .7  
STD VOLUIE (DSCF): 53.261 AVERAGE X CO: 0.0 
STD VOLUME (DSCM): 1.509 STACK GAS W .  DRY: 29 .11  
Y FACTOR: 0 .98  STACK GAS MU. WET: 25.59 

........................................................................ 
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE 
POINT " OF M2O DEGREES F. POINT OF H 2 0  DEGREES F. 

1 0.42 2 0 5  7 0.50 2 6 2  
2 0.45 2 3 0  8 0 . 5 6  2 6 3  
3 0.45 2 4 5  9 0 . 5 6  2 6 4  
4 0.54 2 5 0  1 0  0 . 5 0  2 6 1  
5 0 .40  2 5 3  1 1  0 .64  2 6 3  
6 0 .50  2 6  1 1 2  0.64 2 6 4  ........................................................................ 

PERCENT ISCUINETICS: 108 % 
STACK TEMPERATURE: 251.8  DEG. F. 711.8  DEG. R. 
AVERAGE VELOCITY HEAD: 0.51 II OF H 2 0  
STACK GAS VELOCITY: 50.2 FT/SEC 
STACK GAS A I R  F L W :  3 7 8 2 8 . 3  ACF/CII N 18873.9  DSCF/WIN 
PARTICULATE EMISSION CONCENTRATION: 0 . 0 0 6  CR/DSCF 
PARTICULATE EMISSION CONCENTRATION: 1 6 . 8  MG/DSCH 
PARTICULATE MATTER EMlSSlOW RATE: 1.05 LB/HR 

FRONTHALF PARTICULATE M S S  L0U)ING 

FILTER W E R :  # 1 2 5 - 2 1 1  
TARE WEIGHT OF F lLTER I N  GUS.: 
F I N A L  M I G H T  OF FILTER I N  GMS.: 
NET UElGHT OF PARTIC. M T T E R  I N  GUS.: 

BEAKER NUMBER: m-979 
TARE UEIGHT OF W E R  I N  GUS.: 
F I N A L  WEIGHT OF BEAKER I N  WS.: 
NET WEIGHT OF PARTlC. M T T E R  I N  WS. :  
W X W E  OF ACETONE I N  MS.: 

TARE WEIGHT OF ACETONE I N  GUS.: 
F I N A L  M I G H T  OF ACETONE I N  GUS.: 
VOLW OF ACETOWE I N  MLS.: 
NET CONTRIBUTION OF ACETOUE I N  HG/ML: 

TOTAL FRCUTHALF PARTIC. M T T E R  I N  GUS.: 
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Travcrsc 
Point 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

Distance 
(inches) 

1.01 
3.22 
5.66 
8.50 

12.00 
17.08 
30.9 1 
36.00 
39.50 
42.34 
44.78 
46.99 

STACK DIMENSIONS 

48 inch diameter circular stack 
1 
T 

1 port I 
A = 30 inches 1 
B = 97 inches 

Figure 1. Location of sampling ports and traverse points. 



METHOD 1 - MINIMUM NUMBER OI.' ' I 'HAVKHSb: POINTS 
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METHOD 1 - LOCATION O F  TRAVERSE POINTS 

Circular S t a c k s  -- - . - -  -- 

F~gure 1-3. Example showing circular stack cross section divided I n t o  

12 equal areas. with location of traverse points indicated. 

T A ~ L E  1-2 LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS 
IPb3ct'nl 01 Slack domelrr lfom *nu& wall 10 Irarrrsr pant]  

Number ol lraretsf ; om13 on a ddameter- 
~ * v e r =  DP I' nu-.** rn a dtamelm - 

10 ' 12 1  16 18 20 22 I 24 2  4 : 6 ! 8 -  - - - . - 
I 1- - 

? 1 4 6  6 7  4 4 '  3 2 1  2 6  2 1  I 1 6  1 4  1 3  1 1  1 1  
7 0 5 4 , 2 5 0 ~ 1 4 6 1 1 0 5  8 2 .  6 7  5 4 9  4 4  3 9  3 5  3 2  
3 7 5 0 , 1 9 6 ~ 1 9 4  1 4 6  1 1 8  9 9  8 5  7 5  6 7  6 0  5 5  
4 9 3 3  7 0 4 ' 3 2 3  2 2 6  1 7 7  1 4 6  1 2 5  1 0 9  9 7  8 7  7 9  

0 5 4  6 7 7  3 4 2  2 5 0  7 0 1  1 6 9  1 4 6  1 2 9  1 1 6  1 0 5  
6  I 9 5 6  8 0 6  6 5 8  3 5 6  7 6 9  2 2 0  1 8 0  1 6 5  1 4 6  1 3 2  

8 9 5  774  6 4 4  3 6 6  2 8 3  2 3 6 1  1 0 4  1 8 0  1 6 1  
3 8 5 4  :so 6 3 4  375  2 9 6  2 5 0  2 1 8  1 9 4  
3 5 1 8  8 2 3  7 3 1  6 2 5  3 8 2  3 0 6  2 6 2  230 
10 9 7 4  8 8 2  7 9 9  1 1 7  6 1 8  3 8 8  3 1 5  2 ? >  
I I 93 3  85 4  78 0 70 4  61 2  3 9 3  3) 
12 9 7 9  9 0 1  8 1 1  764 6 9 4  6 0 7  190 
13 9 4 3  8 7 5  8 t 2  7 5 0  6 8 5  0 0 2  
14 9 8 2  9 1 5  8 5 4  796 7 3 1  6 1 '  
15 , 95 1 89 1 83 5  I0 2  72 8 
16 i I 9 8 4  9 2 5  8 1 1  8 2 0  170  
I 7  i , 9 5 6  9 0 3  8 5 4  806 
18 9 8 6  9 3 3  W 4  1339 
19 I ; j 1 1 1 1  % I  9 1 3  8 6 8  20 1 1 1 ;  9 8 7  9 4 0 :  8 9 5  
2  1 

I 
i 9 6 5 '  9 2 1  

22 9 8 9  9 4 5  
23 

I W I 
24 w 9 

- . L 

Rectangular Stacks 

Por a rcctmru.  
l u  cmr  u c t l o n .  an tqutv.len1 dlamclcr 
cD,) shall be calculated from t h e  following 
equation. to  dcLerrnlne t h e  upstream and 
downstream d ~ s t  xnces- 

u.t\t.rt. 1. I t - r 1 ~ t t 1  and U' - wldt t~ 

Faqute 1 4 E.dmple showlog rn t rn9u lJ r  %l.C' l w '  

u c t t o o  , ~ ~ n ( l c d  loco 12 q u a 1  .,el%. w81h r  I f rv l ' : "  
pogrjl JI crt,rrotd ol r r h  areJ. 



METHOD 2 - STACK GAS VELOCITY AND VOLUMETRIC FLOW CA1,CULATIONS 

Nonit~r~rlnc urc 

A .  
B.. 

Cross S ~ C I l c ~ r l n l  ar1.a 01 s t ~ r L  m'( f t  ') 

Walcr vuvOr In IIlc. r.n% stream (from 
Mrlhod 5 or 1fc.lrt1.1rc.c~ Mt.lhod 4 ) .  Dro 
portion by \.oli~rnc. 
Pilot tubc. coc.ll~c.~c.r~r d~rnc.tt\~nrllrss 
Plfot lubr  conslanr 

for  the  metric system and 

for the  Engltsh system 

M4=Molecular u.eight of stack gas. dry basis 
(see Sec t~on  3.6) g/p-mole (lb/lb-mole). 

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

=hf, ( 1 - B . . )  -t 18.0 B.. 

P,, = Barometric pressure a t  measurement 
site. mm Hg (In. Hg). 

P,=Stack static pressure. rnm Hg (In. Hg). 

P.=Absolute stack gas prrssure. mm Hg tin. 
Ha). 

= P." + P, 
Eauation 2-6 

P,-Stmdard absolute. pressure. 760 mrn 
HI (29.92 In. Ha)  

Q.,-Dry volumetric stack y r r  flour rate cor 
mted  ta standard conditions dscm/hr 
t d x f l h r ) .  

LLStack temperature. 'C c'f'). 
T.=Absolute stack temperature. 'K. ( 'HI 
273 + L for metric 

Equatlon 2-7 

460 + L for Enellsh 
Equatlon 2-8 

T.,.-Stand~rd absolute temperature. 293 'K 
(528' R )  

I,, = Average slack gas veloc~ty, m/sec tit/ 
SeC I 

4 =Veloc~ty head of stack g u .  mm H,O (In. 
H,O) 

3.600 .-Convcrb~or~ lac1 or \ rc /hr  
18 O=Molecular uc.l<hI of ualcr a/u  mole 

(Ib/lb-mole) 
5 2 Average %lark  as irloc:t) 

- 
1,. = K 0 C " (  \ 3 p ) .  .. I dl..., 

/>,.I/. 

Equation 2-9 

5.3 Average stack gas dry volumetric flow 
rate. 

Equation 2-10 

METHOD 3 - MOLECULAR WEIGHT AND EXCESS AIR CALCULATIONS 

Nomenclnture. 

M4 = Dry molecular welght. g/g-mole tlb/lb. 
mole). 

%EA -Percent e x a s s  air. 
%CO.=Percent CO, by volume (dry bash). 
~ O . = P e r c e n t O ,  by volume (dry buls l .  
%CO - Percent CO by volume (dry basis). 
%N.- Percent N, by volume (dry buls).  
0.264 -Ratlo of 0. to N. In nlr. v/v. 
0.280.- Molecular welght of N, or  CO. dlvld- 

ed by LOO. 
O.3ZO~~Molccular welghl of 0, d1vldt.d by 

100. 
0.440 =Molecular welaht of CO. dlvldt-d by 

100. 

ti.2 Pt'rcttrt Excesl, Alr .  Cfllct~lntc. t h r  vrr 
crnt  excess alr t l f  appllcnble). b y  slrbatltut 
Iny rh r  npvroprlrtc vnlrlcs of r)rrcrrrl 0.. 
CO, nild N ,  (obtalnrd from Srrtion 4 I 3 or 
4 2 4)  Info E ~ l l f l t l ~ n  3- 1 

NOTE: T h e  epuntlon above rsrumes that  
unMent  alr 1. used .a the  source of 0, m d  
that t h e  fuel does not conlrln nppreclable 
M o u n b  of N. (.a do coke oven or b l u t  fur- - eases). For those c u e s  when apprecla- 
ble u n o u n U  of N. are  present tcosl. 011. m d  
natural  gas do not contrln appreciable 
amounts of N.) or when oxygen enrichment 
b wed. alternate methods. sublect to ap- 
proval of Lhe Admlncstrntor. are requlred 

6.3 Dry Molecular Weluhl Use Equation 
3-2 to C R I C I I I R ~ C  Lhe dry r~lolrculnr wrlyhl of 
the  rtack K U  
M,-0 440("0C0,1 0 D'LOCV:,O.~ + 

o ?nor '%N,, qoCO, 
Eqclatlon 3 2 



METHOD 4 - STACK GAS MOISTURE CAI,CUI,ATIONS 

Nomrnclature. 

6.. = Proportion of water vapor. by vollrme. 
rn t h e  gar stream. 

M, -Moleccilar weight of water. I8 0 g/u 
mole ( 18.0 Ib/lb-mole). 

P ,  I Absolute presslire t for 1 h ~ s  mt-lt~od. 
same a barometr~c prrssrlrr, at the  dry 
gas meter. mm Hg l ~ n .  H a ) .  

P,, =Standard absolute prrssurr. 760 rnm 
Hg (29.92 in. HI). 

R ~ I d e n l  gas constant. 0.06?36 tmm Hu) 
(mJ)/(g-mole) ('K) for metric units and 
21.85 (in. Hg) (ft l) /( lb-mole) I'R) for 
Enulish units. 

T, ---Absol~ite temperalurr at  meter. 'K 
(*R) .  

T.,. =Standard absolute temprrature. 293' 
K (528.R). 

V , .  Dry gas volume rnrasurtbd by dry gns 
meter, dcm (dcl). 

J V , ;  Incremental dry gas volr~nir measured 
by dry gas meter a t  each tra\ersr point. 
dcm (dcf). 

V,,,,, =Dry gas volume mra.surt.d by the  dry 
gas meter. corrcacted to staridard condi- 
tions. dscm tdscf). 

V.,,,,.,,= Volume of water vapor condensed 
corrected to  standard coriditions. scm 
( sc~) .  

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

V ,  2 Flnal volume of condenser water. ml. 
V.=Initial volume. i f  any. of condenser 

water. ml. 
W ,  = Final weight of s~l i ra  m=l or srlica gel 

plus impir~yer. g. 
W.=Initial weight of s~ltca gel or s ~ l ~ c a  gel 

plus impinger. g. 
Y -Dry gas meter calibratc~,n factor 
p . =Density of water. 0.99K2 K: ml ( 0  002201 

Ib/rnl). 
2.3.2 Volume of water vapor ct,ndrr~>rd. 

u l l t ~ f  0. 

K ,  0 1111 1 .I:{.! nt '/ml for metric units 
( I  (I4707 (( ' /ml for Eng l~sh  umLc 

2 3 3 L'olitriit~ of wat6.r vapor collt~clrcl In 
F I I I ( . ; I  ~1.1. 

whert.. 
K ,  = 0.001335 ml/g for metric urllls 

0.04715 f t ' / ~  for E n ~ l i s h  units 
2.3.4 Saniplr g w  volume 

where: 
K,=0.3858 'K!rnrn HK for ~r i r l r ic  units 

= 17.64 'R;in. Hg for Englisl~ units 

NOTE: If t he  post-test lead rate (Sc.ctiori 
2.2.6) exceeds the allowable rate. correct t h r  
value of V ,  in Equation 4-3. as described in 
Section 6.3 of Method 5. 

2.3.5 Moisture Content.  

v... , a t 1 1  t v*,r l .C . I l  11. . -= - ~ 

C--., ,,,.,I 7 I.'..,,.,.,, t V, ,.,I, 
l . : # ~ t l , , l t ~ # t ,  t 1 

Nort. I r l  ,.LI llr:tI@.d or mui.\lurt! drc,ul*.c 
l a d r ~ l  e : ~ \  .trt . r rnh .  t u o  calc~ilations of Illc 
mots l t i r~~ f . t 8 t i c c * r l t  of t h e  stack gas sh:i!l b*' 
madr.  OIII. -i\rrig a value. bast-d 11p*11i (11" 
saturarr,l c?~r~,iirii,na ( w e  Svction 1.21. .,fl'1 
anotl1t.r but.d upon the results of ctlr l r n  

ptnuer analy\rs. The  lower of thehe t Y u  
valur.; of R . .  .;hall br  considthrrd corrrCt 



METHOD 5 - PART1 CULATE EM1 SSION CONCENTRATION CAItCULA1'1ONS - (1 ) 

Nornc.r~rla! urc 

A m :  Crow scctlor~al arc,a of no~z lc .  m'clt '). 
R.. Water bapor In the, ~ n . 5  strram. propor. 

tlon by volunle. 
C. - Acetone blank residue concrntratlon. 

~ R / R .  
c. Conc.c.ntrat~on 01 particulate mntler In 

stnrk flu. dry bmis. corrected to stand- 
ard cwndit IOM. g/dscm (g/dscf ). 

I :  Pc.rcrn1 of Isok~nrtlc sampling. 
L hlax~nlum ac.ceptable leakage rate lor 

either a pretest lrak check or  lor a leak 
check following a component change; 
equal Lo 0.0057 mS/min (0.02 clrn) or 4 
percent of t h e  average sampling rnte. 
whichever is less. 

L - lndividual leakage rate ob>crvc,d during 
the  leak check co~iductc~d prior Lo the 
"I"" component change ( I  - 1. 2. 3 .... n 1. 
m'/min tcfrn). 

I+.= Leakage rate observed during 1 t ic  post. 
test leak check. m3/m1n tcfm). 

m = T o t a l  amount of partictllatc matter col- 
lected, mg. 

M.-Molecular weight of water. 18.0 g/p- 
mole (18.0lb/lb-mole). 

tn. M h u  of residue of acLeone after evapo- 
ration. mg. 

P, . -  Barometric prescure a t  t h e  s a m p l i n ~  
site. mm Hg (in. Hg). 

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

P.,- standard absolute pressure, 760 mm 
H R  (29.92 in. Hp). 

R =  Ideal gas constant. 0.06236 mm Ilg-m'/ 
'K-g-mole (21.85 in. Iig-ftl/ 'R-lb-mole). 

T,=Absolute average dry gas meter Lem- 
peralure tsee Figure 5-2). 'K ( 'R).  

T,=Absolute average stack pas trmpcrature 
tsee Figure 5-2). 'K ('R). 

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

V. = Volume of acetone blank. ml. 
V.,= Volume of acetone used in wash. ml. 
V,,=TotaI volume of liquid colleckd in Im- 

pingers and silica gel tsee Figure 5-3). 
ml. 

V.= Volume of gas sample as measured by 
dry gas meter. dcm (dxl). 

V,c.,b=Volume of gas sample measured by 
t h e  dry grs meter. corrected to s t a n d u d  
conditions. dscm tdscl). 

V,,,a.=Volume of water vapor In the  gas 
sample. corrected to standard condi- 
tions. scm t x f ) .  

r.. -- Stack gas velocity. calculnted by Method 
2. Equatlon 2-9, using da ta  obtalned 
from Method 5. m/sec (ft/sec). 

U'. = Welght of residue in acetone wsh, ma 
Y =  Dry gas meter calibration fnctor. 
AH = Average pressure dl1 lcrential across 

the orifice meter ( s r c  Flaurcs 5 2). Inm 
H . 0  (In. H . 0 ) .  

p, Dcnslty of nrrtonc. m ~ / m l  (sc*r 1nbe.l or1 
bot tle \ 

p-Drns l ly  of water. 0 9982 plml (0.002201 
Ib/ml). 

0-Total aampllrip, tlme. mrn 
@,-Sampling time ~nterval.  from the begin- 

ning of A run until t h e  flrsl conlponcnt 
change. mln 

d,=Sampllnfl time interval. between two 
successive component changes. begln- 
ning with the  inLena1 between the  first 
and second changes. min. 

B,-Sampling tlme Interval. from the flnal 
t n'V component change until the  end of 
the  sampling run. rnin. 

13.6: Specific grnvlty of mc.rrory. 
60 -Scc/min. 
100 Conversion to pvrrrnt. 

6.2 Average dry gaq nleter lrmpe,ralure 
and aterape orifice prrssurt drop. Scbt. data 
sheet (Figure 5-2). 

6.3 Dry Gas Volume. Cc~rrect the  sample 
volunlc. mt.;lcured by t h e  dry pas meter to 
standard conditions (20' C. 760 mm Hg or 
68' F. 29.92 in. Hg) by using Equation 5-1. 

l',,.. - [ A l f  /I:! t i  ) 
K, i - . . ) -  

T", 
Ec(~~nllor~ lrl 

where; 
K ,  =0.3858 'K/mm Hp for metric units 

= 17.64 'R/in. Hg for English uniLs 

NOTE Equation 5-1 can be used ps written 
unless the  leakage rate observed during any 
of the  mandatory leak checks (1.e.. the  post- 
Lest leak check or leak checks conducted 
prior to component changes) exceeds L. If 
L. or  , exceeds L. Equation 5-1 must be 
modified as follow~s: 

(a) Case 1. No component changes made 
during sampllng run. I n  t h k  case. replace 
V, In Eguatlon 5-1 with t h e  expresion: 

(b) C u e  11. One or more component 
changes made durmg t h e  sampling run. In 
t h b  case, replace V, in Equnlion 5-1 by the  
expression: 



METHOD 5 - PARTICULATE EMISSION CONCENTRATION CALCULATIONS - ( 2 )  

and rukt l tuta  only for those leakage rates 
(L, or  4) whlch exceed I. 

6.4 Volume of w a k r  vapor. 

Esl~allon 5-2 

HT.e.8 v-~...I - VI. (a) (-F,-l ) = KR. 

where: 
K,-0.001333 m'/ml for metrlc units 

-0.04707 ft'/ml for English units 
6.5 Motsturc Content. 

Norr In utumted or water droplet-laden 
g u  streunf two dcu la t lons  of the mots- 
turc content of t h e  stack g u  shall be made. 
one from the hnplnger malysh (Equation 5- 
3). and a second from the assumption of 
saturated condltlons. The  lower of the two 
values of 8. shall be considered correct. The 
procedure for determining the moisture 
content based upon wumpt ion  of saturated 
conditions Is given in the Note of Srct~on 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 _t I' C 
(2' F). 

6.6 Acetone Blank Concentration 

6.7 Acetone Wash Blank. 

w. = C. v., p. 
Equallon 5 4  

6.8 Total Partlculate Welght. Determine 
the total partlculate catch from the sum of 
the weights obtalned from containers 1 and 
2 less the acetone blank (see Flgure 5-3). 

No=: Refer to Sectlon 4.1.5 to assist In 
calculation of results involving two or more 
fllter assemblies or two or more sunpllng 
trains. 

6.9 Partlculate Concentr8Uon. 

6.11 lsokinetlc Varitlon. 
6.11.1 Calculatlon R o m  Raw Data. 

c,=(0.001 g l m g )  (%/V,c.tr,) 

Equallon 5 4  

6.10 Conversion Factors: 

93 I m l  o ole  32 
g ~ n '  ' gtn '  15 d l  

gln'  I blfi' 2 8 5  I 0  ' 
grn' I glm' 35 31 

I - -- - - -  

where: 
K.-0.003454 mm HI-mvml K for metric 

unita. 
-0.002669.ln. Hg-lta/ml 'R for L:n&libt~ 
unlts. 

6.11.2 Calculation From 1ntrr1111*diatt* 
Values. 

whvre: 
K.=4.320 for metric units 

-0.09450 lor Engllsh unlt5. 

6.12 Acceptable Results. If 90 percent I 
< 110< percent. the rcsults are accrptablr. 
I f  the results are low In compartsorl to the 
standard and I Is beyond thc nccrplablc. 
range. or. I f  I Is les.5 than 90 prrcvnt. t h r  Ad- 
rnknl.rtrator may opt to acrt-vt tltr rt.s(kIl> 



Run #:A -- 

Particulate concent - ration 

Equat-ion 5-1 

, & = 3.377 ' I s c ~  - ' * O 8 7 d ; c m  = W . ? 7 7 d J ~ f / j ~ ~  #/,3 

Wa = mafvaw/va Substitution of Equation 5-4 into 5-5 

Wa = mg 

mn = (net weight filter catch) + (net weight "B' section) - Wa + (Backhalf) 

m n =  a(.? m g =  / ~ ~ . 0  + 5.9 - 0.L + MA 
cs = [(O.OOlg/mg)*(15.43gr/ft)* 21.7 / 3g.317 Equation 5-6 

cs = 0.009 gr/dscf or NA gr/dscf@12% C02 = cs * 12% / % 

Moisture 

Equation 5-2 

q - ; $ 
Vw(std) = /c).7r scf 

Bws = ( ]q,7c )/( 14.73- + 38,377) Equation 5-3 

2 Bws = ,2776 BH20 = 97.7b % 

Molecular weight 

~d = O.44O( 4.0 ) + 0.320( 14.3 l + 0.280( 61.7 ) 

Stack gas velocity and volumetric flow rate 
5 . Y 

Equation 3-2 

Equation 2-9 

v s  = 53,4b ft/sec (stdl 
7 

Qsd = 36OO* ( 1-Jnb) * 53,<*/2,~@ (528 /-) * (39.(/3/69.98 Equation 2-10 

Isokinetic variation 
3 

I = 0 . 0 9 4 5 0 ~ . 3 ~ @ & / ( ~ * ~ , 5 * b O  *,0a35/9*(1-2%)) Equation 5 - 8  



Figure 2.  EPA Method 5 part iculate  sampl ing  train. 

1. Sampling norrle 

2. Sampling probe sheath 

3. Heated sample probe liner 

4. Out o f r t u k  filter urembly  

5. Heated filter compartment maintained a t  2 4 8 O ~  & ZSOF 

(or temperature rpecified in 40 CFR rubpart)  

6. Impinger care 

7 .  First impinger containing 100 ml H20 
8. Modified Greenburg-Smith impinger containing 100 rnl K20 
9. Third impinger - dry 

10. Fourth irnpinger containing indicating silica gel desiccant 

11 Impinger exit glu temperature sensor 

12. Umbilical cord - vacuum line 

13 Preaaure gauge 

I4 Conne adjustment valve 

16 I.enk free pump 

16 Ny-pas* vnlva 

17 Dry gn. meter with inlet and outlet temperature #ensor# 

18 Or~fire n~eter  with rnngnahel~c gnugea 

19 "S" type p1t01 ttrhen w ~ t h  mngl~ehelic gnl~ger 
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RESUME OF 
K R I S  A. HANSEN 

EDUCATION 

- B.S.. Chemistry. Central  Washington Univcrsity. 1973 
- Courscwork a n d  2.5 years rcsearch complctcd towards  M.S., 

Chemistry. Central  Washington Univcrsi ty 
- Professional t ra in ing  courscs a n d  spccial ty confcrcnccs 

PROFESSIONAL MEMBERSHIPS 

- Air Pol lu t ionCont ro l  Assoc ia t ion(APCA) 
- Amcrican Association fo r  Aerosol Research ( A A A R )  
- Amcrican Chcmical Socicty (ACS) 
- Pacif ic  Northwest ln tc rna t iona l  Section of APCA (PNWIS) 
- Sourcc Evaluation Socicty (SES) 

PROFESSIONAL EXPERIENCE 

Am Test,  Inc.'s Ai r  Quali ty Division, developed a n d  d i rcc tcd  by Mr. Hanscn. is in 
its s ix th  year. Mr. Hanscn conducts  full-service source tcst ing ac t iv i t ies  including 
part iculate  mat te r  concentrat ion testing, part icle  sizc d is t r ibu t ion  (ut i l iz ing Pilat 
( U  of W) Mark 3 a n d  Mark 5 Cascade impactors),  su l fu r  a n d  ni t rogen oxidcs, 
hydrogen sulfides, arsenic, semivolatile a n d  volat i lc  organic  compounds  tcsting, 
PCB a n d  o ther  toxic a i r  pol lutant  character izat ion.  opaci ty mcasurcmcnt. 
cont inuous  emission monitor cer t i f icat ion a n d  o the r  EPA methodology. Mr. Hanscn 
has workcd a t  a l l  types of  industr ial  facilit ies,  inc luding  oil  a n d  gas refineries,  gas, 
oil  a n d  coal-f i red powcr plants, nuclear  plants,  wood products  industr ies ,  smcltcrs, 
incincrators,  asphal t ic  concrete  plants, a n d  o the r  indus t r ia l  sources throughout  thc 
lower 48 states  a n d  Alaska. Mr. Hansen manages a n  experienced f ic ld  tcsting and 
laboratory analysis  s ta f f  a n d  maintains a s t r ic t  qua l i ty  assurance  program. Mr. 
Hansen manages al l  phases of project development ,  inc luding  cost estimation, 
scheduling, sample  collection, analysis a n d  report  preparat ion.  

Prior  t o  joining Am Test, Inc., Mr. Hansen had 6.5 years  of  professional  expcricncc 
a s  t he  Manager  of  Laboratory services f o r  a n  envi ronmenta l  consul t ing  f i rm  which 
spccializcd in a i r  qua l i ty  studies, a n d  a s  a labora tory  ins t ruc tor  whi le  at tending 
school a t  Cent ra l  Washington University, where  his  rcsearch emphasis  was in gas 
chcmistry. 

Mr. Hanscn assists in the instruction of  t he  EPA 450 "Sourcc Sampling for  
Part iculate  Pollutants" and  thc EPA 468 "Source Sampling and  Analysis of Gascous 
Pollutants" courses o f l c r cd  yearly by the EPA in cooperation wi th  the Univcrsity 
of  Washington. Studcnts  a r c  rcprcscnted by industry a n d  govcrnmcntal  agcncy 
pcrsonncl f r o m  across thc U.S. and o ther  nat ions.  Mr. Hanscn was (he  rccipicnf  of  
the 1987 PNWIS/APCA "Hardhat  Award" which was prcscntcd in recognition of  his 
cont r ibu t ions  to  thc advanccmcnt  of  source sampling technology. 
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RESUME O F  
JAMES A. CUENTHOER 

EDUCATION 

- BS., Geology, Juniata College, Huntington, Pennsylvania, 1972 - MS.E., Environmental Engineering Division. Department of Civil 
Engineering, University of Washington, Seattle, Washington, 1985 - Professional training courses and specialty conferences 

PROFESSIONAL MEMBERSHIPS 

- Air Pollution Control Association (national and  local) - Technical Association of the Pulp and  Paper Industry 
- American Institution of Chemical Engineers 
- Source Evaluation Society 

PROFESSIONAL EXPERIENCE 

Mr. Guenthoer has been a Project Engineer for  Am Test, Inc. for  the past 4 years. 
Mr. Guenthoer specializes in particle size distribution studies and other a i r  
pollution engineering studies fo r  Am Test's Air Quality Division. He was formerly 
the Operations Manager for  Pollution Control Systems, Inc. of Seattle, Washington 
fo r  4 years and  handled the design, technical services and  sales of in-stack source 
test Cascade impactors. He assists in the instruction of EPA 450 and  EPA 468 
Source Sampling Short Courses fo r  particulate and  gaseous pollutants which are 
offered each year by the EPA in cooperation with the  University of Washington. 
He also assists in instructing workshops to  demonstrate the  use of in-stack sourcc 
test Cascade impactors. Mr. Guenthoer has had 12 years of professional experience, 
and  is a n  Engineer in Training (EIT) and working towards a Professional Engineer 
Certification (P.E.). 

Mr. Guenthoer was formerly associated with Air Pollution Systems of Kent, 
Washington conducting research and  development studies on novel particulate 
control technology. Prior to  his association with Air Pollution Systems, Mr. 
Guenthoer was the Testing Manager for  Rossnagel and  Associates of Medford, New 
Jersey and was in charge of all water quality, industrial hygiene, and sourcc 
testing for  3 branch offices. During his 5 years with this environmental testing 
firm, Mr. Gucnthotr  conducted compliance source tests f o r  local, s tate and federal 
government in over 20 states and served as a professional expert witness in 
environmental legal cases. Other professional experience with the State of 
Washington's Department of Ecology involved surface water quality studies. Mr. 
Gucnthoer was also involved in statewide limnological investigations and 
bathymetric mapping over a period of 2 years with the United States Geological 
Survey in Tacoma, Washington. 
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,AT 
RESUME OF 

ANGELA F. BLAISDELL 

am test inc. 

EDUCATION 

- B.S., Mar ine  Resources, Western Washington Univers i ty ,  
Bcllingham, Washington, 1980 

- Minors in Chcmistry and  Biology 
- Professional t ra in ing  courses a n d  specialty conferences  

PROFESSIONAL EXPERIENCE 

Ms. Blaisdcll has been assisting Am Tcst,  Inc.'s Air  Qual i ty  Division f o r  the past 3.5 
ycars. She is rcsponsiblc fo r  prc-ficld prcpara t ion  f o r  A i r  Qual i ty  Division 
projects a n d  assists in clcan-up and  analysis  of sourcc a n d  ambicn t  a i r  samplcs 
collcctcd by the tcst crew. O n  larger projccts she  t ravels  wi th  t he  tcst team to  
assist in samplc collection and  in-field analysis  of  samples a n d  d a t a  reduction. Ms. 
Blaisdcll is fami l ia r  with the  analysis of particulate mat tc r  a n d  particlc sizc 
d is t r ibu t ion  samples, su l fu r  oxides (SO, a n d  SO3), ni t rogen oxides (NOx).  h ydrogcn 
su l f ide  (H,S), urca, ammonia,  formaldehyde,  arsenic. a n d  b iure t  samplcs collcctcd 
in a i r .  She also assists in computerized da t a  reduct ion a n d  report  prcparat ion.  
inc luding  technical wri t ing and  word processor input .  

Prior  to joining Am Tcst, Ms. Blaisdcll acted as  a Project Leader  and  Of f i cc  
Manager  fo r  a n  envi ronmenta l  engineering consul t ing f i r m  in t h e  Seat t le  area fo r  2 
years. Experience with t ha t  f i r m  involved sample collection, ana lys is  and  report 
p rcpara t ion  f o r  source a n d  ambicnt  air ,  watcr  a n d  indus t r ia l  hygiene studies. 
O the r  professional experience includes a year long project  w i th  t h e  lnst i tutc  of 
Frcshwatcr  S tudies  in Bcllingham, Washington which involved weekly sampling by 
boat a n d  subscqucnt  laboratory analysis of Lake  Whatcom's wa tc r  f o r  various 
water  qua l i ty  parameters.  She was also a n  O f f i c c  a n d  Property Manager for  a 
propcr ty  management  f i rm ,  where responsibilities included word processing, 
computer  program development ,  accounting dut ies  a n d  var ious  execut ive  secretarial 
dut ies .  Ms. Blaisdcll also worked on various rcscarch projccts  in the Chcmistry 
dcpa r tmcn t  while a t tending  Western Washington Univcrsi ty.  
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A M  T E S T  LABORATORIES, INC. 

AIR QUALITY DIV IS ION 

Am Test, Inc.'s Air Quality Division has full  service source testing capabilities. An 
experienced s taf f ,  utilizing quality equipment and a str ict  quali ty assurance 
program, conducts field testing and laboratory analysis. Testing and analysis 
capabilities include particulate matter, particle size distribution, sulfur oxides, 
nitrogen oxides, hydrogen sulfide, fluoride, semivolatile and volatile organic 
compounds, opacity measurement, continuous emission monitor certification, and 
other EPA methodology. All field sampling and laboratory analysis is completed 
in-house utilizing state-of-the-art instrumentation. Sources testcd include oil and 
gas refineries, gas, oil, coal, and nuclear-fired power plants, chemical plants, wood 
products industries, smelters, incinerators, cement plants, and asphaltic concrete 
plants. 

Services provided by thc Air Quality Division of Am Tcst includc: 

- Source Industrial Atmospheric Emission Evaluations 
- Particle Size Distribution Studies 
- Continuous Emission Monitoring Cert if ications 
- Vapor Recovery System Efficiency Evaluations 
- Pilot Plant Studies 
- Ambient Air Quality Evaluations 
- Industrial Hygiene Studies 
- Quantification of designated semivolatile and volatile 

principal organic hazardous constituents (POtICs) 
- In-Field "Real Time" Gaseous Constituent Analysis 
- In-Field Laboratory Analysls and Results 
- Sophisticated Laboratory Analysis 
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A M  T E S T  LABORATORY 

Am Test, Inc. is a full  service analytical testing laboratory located in Redmond, 
Washington. It was organized to provide the highest caliber laboratory testing of 
environmental and industrial samples. Experienced environmental chemists and 
microbiologists have the best available equipment a t  their disposal. Experienced 
personnel, top-notch instrumentation, and a personal interest in your testing 
requirements assures: 

Quick turnaround time for  sample analysis 
Maximum quality control on projects 
Dlrcct dialogue with the analytical s t a f f  
Reasonable rates 

Am Test's laboratory is departmentalized into the following disciplines: 

AIR MONITORING 
ENVIRONMENTAL 
INDUSTRIAL 

OIL AND FUELS 

TRACE ORGANICS 

Source and Ambient Testing 
Water, Wastes, Tissue, Vegetation 
Food, Materials Testing, Industrial 
Hygiene, Special Projects 
Lubricating Oil, Fuel Analysis, 
Hydraulics, Contamination Analysis 
PCB's, Pesticides, Hazardous Wastes, 
Priority Pollutants 
Water, Wells, Food, Product Evaluation 

Am Test's laboratory utilizes the following instrumentation: 

Finnilan Inccw 60 CC/MS Atomic Abeorption Spectrometer-Flune 

J-ll h h  ICP P luma Emiuion Sputromoter Atomic Abeorption Spectrometer-Graphite Furnace 

C u  Chromatogrsphr: FID, EC. TC, N2, P Atomic Abeorption Spectrometer-Hydride Generation 

Jamll  h h  Arc. Spuk Emirrion Sputrometer UVJVirible Spectrometer 

Xertex TOX Analyur Infrued Spoctmmeter 

Source Toat Equipment-EPA Approrod High Pedormmcr Liquid Chromatograph 

Am Test is one laboratory in a group of laboratories serving the West. Othcr 
facilities includc: 

Amtest, Inc., Portland, Oregon 
Amtest of Arizona, Phoenix, Arlzona 
Can Test Ltd., Vancouver, B.C. 
Canvlro, Kltchencr, Ontarlo 
1.orirrg I.nl)oratorles, Calgary, Alberta 
Metropolltan Cllnlcnl l,aboratorles, l,td., Vancouver, H.(: .  

t'honc Mr. Shawn Moore. (icncrrrl M;rn:rgcr or Mr. Mark t'ugicl, l'cchnicrrl I)ircctor, 
a t  (206)885-1664 for n.rorc dctnils or a prlcc quotation. 
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AM TEST, INC. is subdivided into six distinct departments. They include cnvironrnental, 
a i r  quality, industrial, oil and fuels, microbiological. and  trace organics. Each department 
is headed by a director who coordinates several technicians specifically trained fo r  their 
line of analyscs. This enables AM TEST to have maximum qual i ty  control on a wide 
variety of projccts, as  well a s  quick turn-around time fo r  sample analysis. 

The majority of the analyscs performed a t  AMTEST a r e  f o r  environmental samplcs. 
Trace mctals, nutrients and pollutant analyses of air,  water, soil and vegetation arc  
performed on a routinc basis. Field sampling by professionals and  trained technicians is 
available. Sampling containers with propcr prcscrvatives a r e  available a t  no extra charge. 
The laboratory is certified by the State of Washington fo r  al l  dr inking water paramctcrs. 
NPDES and EP toxicity testing is available. 

The a i r  quality division provides full-service source sampling and  analysis. Testing and 
analysis capabilities include particulatc, particle sizing, su l fu r  oxidcs, nitrogcn oxidcs, 
hydrogen sulfides, volatile organic compounds (VOC's), urea, f luoride and other EPA 
methodology. A11 ficld and laboratory sampling and analysis is completed in-house 
utilizing statc-of-the-art instrumentation. Air quality division personnel are highly 
trained and cxperienccd profcssionals. including both chemists a n d  engineers. 

The industrial dcpartmcnt pcrforrns a wide variety of analyses on a multitude of 
materials. Specific arcas of cxpcrtise include spectrographic stecl analysis, fcrrous and 
non-ferrous metals tcsting, industrial hygiene, ambient a i r  monitoring, asbestos analysis, 
particle identification, product quality assurancc, research projects and investigations. 
This dcpsrtmcnt is certified by the U.S. Navy for asbcstos analysis and holds certificates 
from sevcral suppliers to the nuclear industry. Quality assurancc criteria for  the latter is 
bascd on Fcdcral regulations. 

The oil and fucls dcpartmcnt pcrforms analyses on fucls, lubricants and hydraulic fluids. 
Most of these tests are ASTM standardized tests, and a rc  perforrncd f o r  a wide variety of 
clientclc. 

Thc microbiology dcpartmcnt performs bacterial analyses on a wide range of matrices 
from water to seafood. Shelf-life studies, contamination analysis and restaurant 
inspections a r t  pcrformcd by this dcpartmcnt. 

Thc tracc organics dcpartmcnt performs analyses of  pesticides. priority pollutants, 
hcrbicidcs. prcscrvatives and other organic compounds in watcr, tissuc. soil and 
vcgctation. Thc analyscs arc  pcrformcd according to EPA protocol. Only thc most 
modern. sophisticated instrurncntation is utilized for  these analyses. 

AMTEST, INC. is a member of thc American Council of Indepcndcnt Laboratories. I t  is 
also thc approved laboratory for the Army Corps of Engineers and the U.S. Gcologicnl 
Yurvcy Frcpcrlcnccd pcrtonncl. fop-notch instrumcntntion 2nd n person31 intcrcst in vour 
tcsttng rcqutrcnlcntt :ttsurcs 

- O u i i k  1 1 1 r n - : ~ r o i r n t l  t i ~ n c  o n  samplc analysis 

Mnx~nlurlr t lua l~ty  control on thc projccr 



A M  TEST, INC.  - A I R  QUALITY D I V I S I O N  

Q U A L I T Y  A S S U R A N C E  P L A N  

The purpose of the quali ty assurance plan is to provide guidelines fo r  achieving 
quali ty control in a i r  pollution measurements. The detailed procedurcs to bc 
utilized a re  included in the Environmental Proctection Agency's (EPA's) reference 

' tv Assurance Ha manual titled ndbook Tor Alr Pol lu t~on Mcasurmcnts S y s t c m ~ ,  
Volume 3, EPA-600/4-77-027b, along with current  updates. Additional quality 
assurance procedurcs a r e  also included. The accuracy of data  obtained by both the 
emissions testing and particle size testing depend upon the equipment performance 
and on the prof iciency and conscientiousncss with which the operators perform the 
various tasks, All aspccts of tcsting, analysis, da ta  reduction and  report preparation 
should only be performed by experienced and well-trained personnel. 

The Am Tcst, Inc. Air Quality Division normally uscs published tcst mcthods; e.g., 
Ncw Source Performancc Tcst (NSPS) mcthods published in thc most currcntly 
available publication of Title 40 Code of Federal Rcgulations, Part 60 (40 CFR 60).  
and the mcthods adoptcd fo r  state and local code enforcement. Specialized tcst 
work, such as particle sizc tcsting, requircs spccial tcst methods. Am Test uscs 
thosc mcthodologics and sampling hardware which arc  considcrcd by the experts in 
the field to bc statc-of-thc-art. Procedures and protocol arc  updated regularly 3s 

rcscarch groups rcfinc thc tcsting methodology, analytical proccdurcs and 
calibration techniqucs. A high level of quali ty control is maintained i n  both our 
standard NSPS tcsting and specialty testing arcas. 

Chain of Custodv 

Samples arc  rccovcred from the sampling train a f t c r  each test. Sample rccovcry is 
carried out in a suitable area sheltered f rom wind and dust to prcvcnt 
contamination of samples. Sample recovery procedurcs outlined in the applicable 
tcst mcthod are followcd in detail (usually 40 CFR 60). All samplc containers arc 
idcntificd using a samplc label. After rccovcry. all samplc containers a rc  scaled. 
Most samplc analysis is performed in the field to prcvcnt samplc loss or 
contamination during shipment and to provide the client with preliminary results. 
Thc data is then input into the ficld computer and hard copy. disc copy and back- 
up nre produced. Data rclativc to samplcs, collected dur ing each tcst, arc 
ini~ncdiatcly inspected for complctcncss and placcd undcr thc custody of thc 
Projcct Managcr or Project Enginccr until custody is transfcrrcd when the samplcs 
arc turncd ovcr to thc laboratory. Sample storngc boxcs with locks arc usctl to 
storc samplcs i n  the ficld prior ro in-ficld nnnlysis. A chnin of custody xhcct 
follows cnch snnlplc through t l ~ c  nbovc proccdurcs. I 'hc s;lmplcs arc thcn turncd 
ovcr to thc A m  Tcst 1.aborntory or subcontr;lct Inbor;~rory i l '  atldition;\l sn;l ly5i~ I \  
l o  bc pcrformcd 1 ' 1 1 ~  ~ h n i n  of cirsrotfy Lorn\ rr i t rq t  I)c 5rgnctl cnch time thc snniplc~ 
ch:r ngc h:~ntl? to ~.ourlcry or I n l ) o r ; ~ r o r v  personnel 



Reliability in stationary source testing is maintained through strict adherence to 
quality control procedures. Am Test's procedurcs are designed to control both the 
accuracy and precision of the test results. 

Accuracy is maintained through rigorous calibration procedures using the 
standards specified in the methods and/or Volumc 111 of the  S)ualitv 

fo r  A i r  Pollution- Svs- use of control samples where 
appropriate, and performance and  systems audits. The accuracy of source test 
capabilities is monitored through voluntary participation in EPA's stationary 
source audits  for coal and Methods 5, 6 and 7. 

Performance audits  are  conductcd during the sampling and analytical phases of the 
test program. The volumetric flow metering device is audited during the sampling 
phase using a standard dry gas meter. This audit  is conducted once on each 
metering device during each set of field tests, using procedures outlined in Volume 
111 of the Quality A s s u r a n ~ n d b o o ~ .  Barometers, thermocouple indicators, 
nozzles, and  other equipment used during the field test phase are  audited 
periodically to ensure the collection of acceptable dat3. 

Blanks of reagents used to collect, recover, and anlayze samples a re  collected to 
check the quality and ensure that  reagents meet criteria established in the test 
methods. Filter blanks and substrate blanks are also carried through analysis 
procedures. When analyses a re  conducted in the field, blank samples are analyzed 
to ensure the accuracy of results. Samples analyzed in the laboratory are subject to 
the stringent quality controls exercised in the laboratory (see Am Test, Inc.'s 
Labors tory Quality Assurance/Quality Control Plan). 

A systems audit will bc performed which consists of an  on-site qualitative 
inspection and review of the total mcasurcment system. This inspection is 
conductcd on 3 daily basis by the quality assurance coordinator. During the 
systcms audit, thc auditor observcs the procedurcs and techniqucs of the field team 
in the following gcncral areas: 

- Setting up and leak testing the sampling train 
- Isokinetic sampling check of the sampling train 
- Final leak check of train 
- Sample recovery 

Results of the systems audit are summarized on thc ficld data sheets and discussed 
in thc final report. 

Acceptable precision is maintaincd through strict adhcrcncc to acceptable limits of 
diffcrcncc in rcplicatc mcasurcmcnts at cach stcp of thc procedure from initial 
calibration of snn~pling cquipment to thc final analytical dctcrminations. Thcsc 
limits arc spccificd i n  thc mcthods and in Volumc I l l  of the Ounlitv Assurance 
tlandbook. 



Data validations are accomplished by using internal quality control checks and 
performing internal systems. performance, and data  audits. For each major 
measurement parameter, the frequency and type of quality control checks with 
control limits and corrective action are established. An example of a n  internal 
quality control check would be to analyze a standard solution a f t e r  every tenth 
analysis fo r  projects requiring a large number of repetitious analyses. Audit 
samples a r e  used in projects where appropriate. This  applies most specifically to 
chemical analyses (i.e., Methods 6, 7). If the control sample analytical results are 
not within the control limits, corrective action is taken to identify and resolve the 
problem before continuing with analyses. 

Field calibration checks a r e  performed on the control box (using a standard dry  
gas meter), thermocouples, and  digital readouts. Visual inspections of pitot tubes, 
glassware, and other equipment a r e  also made. The  main purpose of a systems 
audi t  is to ensure that  the measurement system will generate valid data  if operated 
properly. By performing pre-test, on-site, and post-test calibrations of the 
measurement systems, data  validation checks on the performance of the test 
equipment can be easily performed. 

Data reduction and reporting have been shown to be significant potential sources 
of system error. Most o fAm Test's calculations a re  performed by a validated 
computer program to minimize crror. Data entry is performed by individuals 
familiar with testing procedures. The data  printouts a re  then validated by 
comparison with the field and analytical data sheets. In addition, hand calculation 
chccks are  made to validate the computer output. 

All data generated by each phasc of a laboratory or ficld sampling program are 
reviewed by a senior reviewer. The data  must be signed off  by the senior reviewer 
prior to releasing the data fo r  rcport preparation. 

Calibration 

All samplc train componcnts rcquiring calibration a re  calibrated at  the 
recommended intervals using approved methods. Standardized calibration 
procedures are  in accordance with calibration criteria outlined in the test method 
and Volumc 111 of  thc Quality Assurance Handbook. The following sample train 
componcnts arc calibrated using standardized proccdurcs: 

- Pitot tubcs 
- Diffcrential pressure gauge and magnehclic gaugcs 
- Baromctcr 
- Rotametcr (ratc mctcr) 
- Digital indicators 
- Thermocouplcs 
- Mctcr box dry gas mctcrs 
- Sampling nozzlcs 

Calibration pruccritlrcs I'or special cquipnicnt and componcnts such ns thc 
analytical systcnl usctf in particle sizc dctcrrnin;~tions arc  c'alibrntcd using 
proccdurcs t;~iIorcrj to t l ~ c  s p c ~ i f i ~  systenl b:~sctl o n  ncccptcd rr~cthotls published i n  
thc litcraturc, or n\;rnul':lcturcr's spccificntions. 



SOURCE TEST OBSERVATION CHECKLIST 
ASPHALT BATCH PLANTS WITH BAGHOUSE 

I 4 

client L / + I . - ~ - . I ~ ~  2 - 4 ' 3 D  Date -/2 >-/ 5% 
Location A5 e TLQ€tfi; -'f+ 

process ~nformation 

Type of Plant 
A 

Manufacturer ~ r b f f  ( r y p r ' n  C 

Model e YF )('>~@onstmcted/~nstalled & I $ *  1988 
Identification No. - Date Last Tested 17 37 

operation personnel 2 0 0 oC. 

Process   ate Tons/Hr Discharge Temp 31% OF 

Type of Fuel 4 > Firing Rate z/& Gal/Hr 

A/C Injection Location  ILL 
A r\ 

Fines In Gravel (-200 mesh) 4.  6 

Gravel Moisture 6 -3 % Asphalt Type 00 0 
Density N/A #/Gal Flash Point a 40 OF 

Control Eaui~ment 

[&G Model .cc-c. Manufacturer I/ 

I 

Bag l4aterial@OrA~ #Bags 9- Bag Size 4.5 K Z 
Date Bags Last Changed \ 7 8 8  Air/Cloth Ratio 

Type of Bag Cleaning \J p - 7 C* 

Baghouse Press AP = 3 nH,O static Press - "H2O 

Cleaning Cycle Duration 3 \ %%/& MS 

Disposition of Collected Dust r<e b, '1 a #!,of 
\ 

Additional Information Sketch of System 
r' 

& c , ~  1.k - -2 ,- t ? I r  r0e r  OA 1 -P  9 

/L&& 
I 

Authorized Signature 



TRAVERSE SAMPLING DATA 
Page 1 of 

Preesure "Hg 3 0 . 3 4  
Sta t i c  PresWH2O, I 1 ,o 

S t a c k  Diamete 

~ m i s t u r e  a* 
Initial/Final 

: ieter Temp. i.0 
Leak Rate Cfm C. &- I .  003 
Leak Tent Vac / 4 

Picots, P o s t e s t  

Orsat  Sampling System 

3 Tedlar Bag 
Nozzle Diameter 

Thermocouple f? 



TRAVERSE SAMPLING DATA 

I Sample Location 

EQUIPHENT CHECKS 

I n i t i a l / F l n a l  

Leak Rate cfrnL-02l, -- 010 

Leak Test  Vac I b / /lo 
- J ~ i t o t s ,  p r e t e s t  

P i t o t s ,  Pos t e s t  

- Orsat Sampling System 

1 - 13 -  Tedlar Bag 

- Thermocouple @ O F  

SCHEHATIC TRAVERSE 1,AYOUT T -1 
Stack  Diameter 
Dis tance  Upstream 
Distance.Dovnatream 

F i l t e r  4 t a r e  mgs 
F i n a l  I n i t i a l  Net 

W t .  W t .  Wt . 
#l ~ u b b l e r C j ~  5 - <&c&- &&? 

# Z  i m p ~ n ~ e r L & ~ d  - W.0 - 4j.f 
#3 B u b b l e r d ~ 4 . j  - w.5- 

Page 1 of 

S t a r t  Time ,y;,7 
Stop Time 

- 
Baromt r i c  
Pressure "Hg 3n-24- 
S t a t i c  P r e s U H 2 0 -  I t .  o 
Production Rate 

NOMOGRAPH SETUP I 
X Hoisture I 
:leter Temp. I 
Stack Temp. 

AH@ Y 

P l t o t l  Side# 

CP 

Nozzle Diameter. 25-4- 

y Factor I 
TOTAL WATER VOLUME _ I Reference dP I- / 



TRAVERSE SAMPLING DATA 

Stack Diameter 
EQUIPMENT CHECKS Dl e t ance Ups Cream 

Initial/Final 

Leak h t e  ~ f m  d b / ,  01 L - 
Pltots,  Pretest 

4 1  ~ u b b l e r 3 4 , 3  - q&? - 'E - 14l7 
Pltots ,  Postest 

Nozzle Diameter .s 13 
Thermocouple @ yFactor 3 s  






