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APPENDIX KIST 
OEPA S$ack Test Review Summary form 

COMPANY NAME 

PREMISE/ SOUR 

CONTROL EQUIPMENT 

FINAL TEST REPORT RECEIVED ON 

POLLUTANT(S1 TESTED 

(5 (if yes] PASSED 0, FAILED AUDIT SAMPLE SUBMllTED (please circle): YES or NO 

EMISSION RATES': OPERATING RATES': 

ACTUAL" MAXIMUM" 

ALLOWABLE" 

TEST RESULTS: or RETEST 

WERE ALL THE RUNS WITNESSED BY THE OEPAl LOCAL INSPECTOR(S@~~ NO 
IF NO, THEN EXPLAIN UNDER COMMENTS: 

COMMENTS: 

I HEREBY VERIFY THAT THE INFORMATION CONTAINED W N l N  THE STACK TEST REPORT HAS 
BEEN REVIEWED AND IT HAS BEEN DETERMINED THAT THE TEST PROCEDURES. ANALYSES. AND 
CALCULATIONS ARE: 

I I AN ACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH THE APPROVED TESTING 
~ M m H o D o L o w  

[ I AN UNACCEPTABLE DEMONSTRATION OF CONFORMANC THE APPROVED 

Based on three run averages 
+* Specify applicable units - 7/22/93 



CONTACT REPORT 

FACILITY: Barrett Paving Materials, Inc. 
Asphalt Batch Plant No. 138 - Troy, Ohio 

PREMISES No.: 08551 40230 (PTI:08-1773) 

FACILITY CONTACT: Chris Zeihler, District Manager 

RAPCA REPRESENTATIVES: Brian Fenner & Jon Hilty 

DATE: June 8, 1994 

RE: Performance Test on Air Contaminant Source: P901 

The purpose of this visit was to determine compliance with OEPA particulate 
and lead emissions evaluation on their batch asphalt plant located in Troy, Ohio. 
Hayden Environmental Group, Inc. conducted the compliance emission test on 
the venturi wetwash system's stack using USEPA RM 5 and RM 12 for 
stationary source sampling. This was a standard test consisting of three one 
hour runs. Due to the lack of asphalt sales during the test, run number 2 and 
3 were all dry runs. This means that there was no asphalt product added to the 
aggregate. 

RUN No.1 may have been affected by malfunctioning control equipment. The 
scrubber drain MIGHT have clogged up, thus resulting in water droplets being 
thrown out of the stack by the fan. The sampling probe was not sheathed and 
MIGHT have resulted in moisture condensing inside the probe, thus flooding the 
filter. The reported moisture results should be examined in light of this 
information in order to  determine the validity of this run. 

RUN No.2 had a anisokinetic reading at 88%, thus being low. Because this 
reading is low, the reported mass rate would be higher than actual. A t  Jon 
Hilty's request Hayden recovered the probe and nozzle from the sampler. The 
appearance of the filter probe rinse indicated that this facility would probably 
be in compliance. Because the isokinetic result was low followed by an 
apparent low PM catch, Run No. 2 was considered valid. 

RUN No.3 had no apparent problems during or after the run. 

USEPA RM 9 was documented for each of the three runs. They are attached 
to  this report. This Barrett facility burns waste-oil. During the test a composite 



sample of waste oil was collected to be analyzed for the proper permit 
specifications. Also attached are the process parameters and data collected 
during the test. They are as follows: 

Buku!bl RUN No.2 BLuhL.3 
(Asphalt Run) (Dry Run) (Dry Run) 

START: 
STOP: 

BATCH PROCESS: 226.66 194.1 7 252.0 
RATE (TPH) 

PRESSURE DROP: 0.14 0.12 0.13 
avg. (" H,O) 

OVEN TEMP: 320.0 306.0 324.0 
( O F )  

* * this is the time that I left. The test continued until 16:44. 

There were no other problems noted during the test. 

Brian A. Fenner 
RAPCA 
August 26, 1994 



RAPCA 

HOT-MIS 
ASPRALT P M T  

INSPECTION FORM 

F a c i l i t y  N a m e  EnL premises # dshr/Yb~ad - 
Phone 

~ o c a e i o n  7- ylhv;t UO. 138 

I n s p e c t o r ( s )  *L- Date of  I n s p e c t i o n  dc8-?+ - 
3 -  Por tab le :  Yes - No 

1 P r o d u c t i o n  Type :  Continuous Mix Batch X Drum N i x  

Rated  C a p a c i t y  W D  TPH Date o f  I n s p e c t i o n  96/@ z l b  TPH 

Annual P r o d u c t i o n  L i m i t a t i o n :  
None /+* TPY P r o j e c t e d  TPY: 

~ u e l  v p e ( s )  WAS= Q./L #5( 

F u e l  burned  d u r i n g  i n s p e c t i o n  

I f  f u e L ( s )  a n a l y s e s  r ecordkeep ing  i s  r e q u i r e d  by Permi t  Ts & Cs, a r e  

t h e s e  r e c o r d s  a c c e s s i b l e  
7 

Yes - No; Current  - Yes - No ; 
C -- 

' - -- Complete Yes No ; Do t h e y  demonst ra te  compl iance  with 

L i m i t a t i o n s  Yes No 

A s p h a l t  Cement Type: Convent ional  k RAP -z 
4 I Type d u r i n g  i n s p e c t i o n  LOkW m* 

C o n t r o l  Equipment Type: 

Bagnouse : 

P r e s s u r e  Drop Max ( b e f o r e  shutdown and c o r r e c t i o n  

a c t i o n )  Day o f  I n s p e c t i o n  

How i s  p r e s s u r e  d r o p  measured? 

T o t a l  Number of  bags 

How o f t e n  a r e  t h e y  checked? 

L a s t  t i m e  bags r e p l a c e d  No. of  Bags Replaced 



RAPCA 

HOT-MIX 
AS PVALT PLANT 

INSPECTION FORM 

F a c i l i t y  N a m e  premises bsS-Ie6 Z w  - 
Phone 

7 
L o c a t i o n  1 %  - 
I n s p e c t o r ( s )  Date of I n s p e c t i o n  &0-91/ 

&?'' P o r t a b l e :  Yes No 
/ 
1 

P r o d u c t i o n  Type: Continuous Mix Batch D r m i 4 i x  

Ra ted  C a p a c i t y  2 q b  TPH Date o f  I n s p e c t i o n  9 < 2 @ z & P H  

Annual  P r o d u c t i o n  L i m i t a t i o n :  
None Y Pro j e c t  ed TPY : 

Fuel Type(s )  &+#ST Oft *y 
F u e l  burned  d u r i n g  i n s p e c t i o n  as 

If f u e l ( s )  a n a l y s e s  r ecordkeep ing  i s  r e q u i r e d  b y  Permit Ts & Cs, a r e  

t h e s e  r e c o r d s  a c c e s s i b l e  - Yes - No ; Current  - Yes No ; 

Complete Yes No ; Do they  demonst ra te  comp Liance wi th  

l i m i t a t i o n s  Yes No 

A s p h a l t  Cement Type:  Convent ional  x U P  x- 
4i I C y  Type d u r i n g  i n s p e c t i o n  C6-h 4nfi - 

7 C o n t r o l  Equipment Type: 

n Bagnouse: 

P r e s s u r e  Drop Max ( b e f o r e  shutdown and c o r r e c t i o n  

a c t i o n )  Day o f  Inspec t ion  

How is  p r e s s u r e  d rop  measured? 

T o t a l  Number o f  b a g s  

How o f t e n  a r e  t h e y  checked? 

Last t i m e  bags r e p l a c e d  No. of  Bags Replaced 



RAPCA 

HOT-MIX 
ASPVALT PLANT 

INSPECTION FORM 

C o n t a c t  P e r s o n  fi 
7 

L o c a t i o n  

I n s p e c t o r ( s )  Date of  I n s p e c t i o n  

PortabLe: - Yes IC NO - 
P r o d u c t i o n  - Batch ,k- Drum Mix 

Rated  C a p a c i t y  Z* TPH Date o f  I n s p e c t i o n  9f#" 2'b TPH 
Annual  P r o d u c t i o n  L i m i t a t i o n :  

None TPY P r o j e c t e d  TPY: 

F u e l  T y p e ( s )  O/L  P /  

F u e l  burned  d u r i n g  i n s p e c t i o n  -c 
If f u e l ( s )  a n a l y s e s  recordkeeping i s  r e q u i r e d  by Permi t  Ts 6 C s  , a r e  

t h e s e  r e c o r d s  a c c e s s  i b l e  - Yes - No ; Current  - Yes - No ; 
Complete - Yes - No; Do ehey demonstrate  c o q L i a n c e  wi th  

l i m i t a t i o n s  yes  No 

~ s p h a l t  Cement Type: Convent ional  9 
Type d u r i n g  i n s p e c t i o n  C-+QLi%fl/ (my -&% - - - C o n e r o l  Equipment Type: - 

Baghouse: 

P r e s s u r e  Drop Max ( b e f o r e  shutdown and c o r r e c t i o n  

a c t i o n )  Day o f  Inspec t ion  

How is  p r e s s u r e  d rop  measured? 

T o t a l  Number o f  bags 

How o f c e n  a r e  t h e y  checked? 

L a s t  t ime  bags r e p l a c e d  No. of  Bags Replaced 
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PARTICULATE EMISSION TEST DATA 

FACILITY :BARRETT PAVING - TROY 
PROCESS/RUN NUMBER : 
SOURCE/RUN :1 
TEST DATE 36/8/98 

VOLUME METERED AT STD. CONDITIONS = 38.79782752422526 DSCF 

VOLUME WATER COLLECTED AT STP. = 3.403160999999999 SCF 
PERCENT MOISTURE BY VOLUME = 8.064173658032756 % 

MOLECULAR WEIGHT OF STACK GAS = 28.26003821976355 LB/LB-MOL 
PERCENT EXCESS AIR = 412.6213592233008 % 

AVERAGE STACK GAS VELOCITY = 8.523608415692628 FT/SEC 
ABSOLUTE STACK PRESSURE = 29.31632352941176 IN. HG 

STACK FLOW RATE AT ACTUAL COND. = 19212.90207653117 ACFM 
STACK FLOW RATE AT STD. COND. = 15713.9554267665 DSCFM 

STACK EMISSIONS 

STACK EMISSION RATE = 5.957547308202263 LB/HR s?!o 
ISOKINETIC VARIATION = 91.98955465071464 % 92.9 

TIME OF TEST = 77 MIN 
VOLUME METERED = 38.759 CU.FT 
DRY GAS METER CALB. FACT. = 1.0241 
TEST BAR, PRESSURE = 29.32 IN HG 
AVERAGE DELTA H = .95 
AVG. METER TEMP. = 70.40000000000001 DEG. F 
VOL. H20 (IMPINGERS) = 65.09999999999999 ML 
WEIGHT GAIN OF SILICA GEL = 7.2 GM 
%C02 = 3 %  
%CO - 0 %  
%02 = 17 % 
%N2 = 80 % 
STATIC P OF STACK =-5E-002 IN. H20 
STACK TEMP, = 121.3 DEG. F 
PITOT COEFFICIENT = .84 
AVG. ROOT DELTA P = .I417 
STACK DIAMETER = 83 IN. 
MASS PARTICULATE = 111.4 MG 
NOZZLE DIAMETER = .49 IN ........................................................... 



PARTICULATE EMISSION TEST DATA 

FACILITY :BARRETT PAVING - TROY 
PROCESS/RUN NUMBER : 
SOURCE/RUN :2 
TEST DATE :6/8/94 

VOLUME METERED AT STD. CONDITIONS = 48.63113676244509 DSCF 

VOLUME WATER COLLECTED AT STP. = 3.327849 SCF 
PERCENT MOISTURE BY VOLUME = 6.404761276932588 % 

MOLECULAR WEIGHT OF STACK GAS = 28.46020387969002 LB/LB-MOL 
PERCENT EXCESS AIR = 320.6650831353918 % 

AVERAGE STACK GAS VELOCITY = 11.06911634262853 FT/SEC 
ABSOLUTE STACK PRESSURE = 29.37558823529412 IN. HG 

STACK FLOW RATE AT ACTUAL COND. = 24950.68262088519 ACFM 
STACK FLOW RATE AT STD. COND. = 21030.59129363462 DSCFM 

STACK EMISSIONS 

STACK EMISSION RATE = 4.122668923582747 LB/HR $4 13 
ISOKINETIC VARIATION = 88.48878552934067 % 8k f2 

TIME OF TEST = 72 MIN 
VOLUME METERED = 48.334 CU.FT 
DRY GAS METER CALB. FACT. = 1.0241 
TEST BAR. PRESSURE = 29.38 IN HG 
AVERAGE DELTA H = 1.81 
AVG. METER TEMP. = 69.90000000000001 DEG. F 
VOL. H20 (IMPINGERS) E 61.6 ML 
WEIGHT GAIN OF SILICA GEL = 9.1 GM 
%C02 = 3.3 % 
0 CO - 0 %  
002 = 16.2 % 
ON2 = 80.5 % 
STATIC P OF STACK =-6E-002 IN. H20 
STACK TEMP. = 115.4 DEG. F 
PITOT COEFFICIENT = .84 
AVG. ROOT DELTA P = -1858 
STACK DIAMETER = 83 IN. 
MASS PARTICULATE = 72.2 MG 
NOZZLE DIAMETER = .5 IN ........................................................... 



PARTICULATE EMISSION TEST DATA 

FACILITY :BARRETT PAVING - TROY 
PROCESS/RUEI NUMBER : 
SOURCE/RUN :3 
TEST DATE :6/8/94 

VOLUME METERED AT STD. CONDITIONS = 50.26110138068599 DSCF 

VOLUME WATER COLLECTED AT STP, = 6.090858 SCF 
PERCENT MOISTURE BY VOLUME = 10,80860021007109 % 

MOLECULAR WEIGHT OF STACK GAS = 27.95376021655607 LB/LB-MOL 
PERCENT EXCESS AIR = 412.6213592233008 % 

AVERAGE STACK GAS VELOCITY = 13.09341967104217 FT/SEC 
ABSOLUTE STACK PRESSURE = 29.37264705882353 IN. HG 

STACK FLOW RATE AT ACTUAL COND. = 29513.62588683847 ACFM 
STACK FLOW RATE AT STD. COND. = 23529.15825477613 DSCFM 

STACK EMISSIONS 

STACK EMISSION RATE = 7.417538953074814 LB/HR 7- f g  
ISOKINETIC VARIATION = 99.28049155474852 % q?*33 

TIME OF TEST = 60 MIN 
VOLUME METERED = 49.89 CU.FT 
DRY GAS METER CALB. FACT. = 1.0241 
TEST BAR. PRESSURE = 29.38 IN HG 
AVERAGE DELTA H = 2.78 
AVG. METER TEKP. = 70.5 DEG. F 
VOL. H20 (IMPINGERS) = 116.5 ML 
WEIGHT GAIN OF SILICA GEL = 12.9 GM 
%C02 = 3 %  
%CO = O %  
%02 = 17 % 
%N2 = 80 % 
STATIC P OF STACK =-.I IN. H20 
STACK TEMP. = 119.67 DEG, F 
PITOT COEFFICIENT = .84 
AVG. ROOT DELTA P = .217 
STACK DIAMETER = 83 IN. 
MASS PARTICULATE = 120 MG 
NOZZLE DIAMETER = .497 IN ........................................................... 



Coal Data 

PARTICULATE EMISSION TEST REVIEW SHEET 

/ 
. 

. - 
{ %  ' 1 .  F a c i l i t y  Name: \.,,/ ! , , l t ~ ~ h ' d c ~  - / 

1 . X Hydrogen: 4. %Nitmaen: 
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- 

2. X Carbon: 5. % Oxygen : 

I 
I / 

G"- 

3. %..Sulfur.  6.  F Factor: 

c - 
\ G 

_, 
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b ' " . '  
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I ,  k i , r 
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14. X 02. 1 ' '  ,, l i , o * ~  t C  / - / 

15.  Z N2: ( ( J j C  . A  jd\ 
i 16.  S t a t i c  Pressure of Stack: <0.$ - ? 0~ - ?  / (in. H7Q L- 
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1 9 .  Avg. Root Del ta  P: '7 J L 1 7  4, I # ' .  ', ' I? L - 
( d  
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7 .  Gross Calorl'fic Value: 
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ErnCUTIVE SUMMARY 

Hayden Environmental Group, Incorporated was retained by the Barrett Paving Materials, 
Incorporated to perform a compliance filterable particulate and lead emissions evaluation 
on their batch asphalt plant located in Troy, Ohio. The evaluation was performed to 
demonstrate compliance with Ohio Environmental Protection Agency regulations restricting 
air emissions from stationary sources. Emission samples were collected from the baghouse 
outlet stack using USEPA Reference Methods for stationary source sampling. The tests 
were conducted on" 8, 1%. The results of the evaluation are summarized below. 

Summary of Emissions 

' pounds per hour 

Run 
No. 

1 

2 

3 

Average 

Particulate 
Emission Rate 

(Ibhry 

5.90 

4.13 

7.42 

5& 

Lead 
Emission Rate 

(Ibkr)" 

2.72E-03 

7.38E-04 

5.75E-04 

1.34E-03 



TABLE OF CONTENTS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.0 INTRODUCTION 1 

..................... 2.0 PROCESS AND SAMPLING SITE DESCRIPTION 1 

...................................... Figure 2.1 Process Diagram 3 
................................ Figure 2.2 Drawing of Sampling Site 4 

........................ 3.0 SAMPLING AND ANALYTICAL PROCEDURES 5 
............................. 3.1 Measurement Sites (Method 1) 5 

................. 3.2 Velocity and Volumetric Flow Rates (Method 2) 5 
............................ 3.3 Dry Molecular Weight (Method 3) 5 

...................................... 3.4 Moisture (Method 4) 5 
............................... 3.5 Particulate Matter (Method 5) 5 

........................................ 3.6 Lead (Method 12) 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.7 Fuel Analysis 6 

....................... Figure 3.1 Particulate and Lead Sampling Train 7 

................................................. 4.0 TEST RESULTS 8 

......................... Table 4.1. Summary of Stack Gas Conditions 9 
................. Table 4.2. Summary of Particulate and Lead Emissions 10 

APPENDIX A PROCESS DATA 
APPENDIX B FIELD DATA 
APPENDIX C ANALYTICAL DATA 
APPENDIX D CALCULATIONS 
APPENDIX E QUALITY ASSURANCE AND PROCEDURES 



Hayden Environmental Group, Incorporated (Hayden) was contracted by Barrett Paving 
Materials, Incorporated (Barrett) to perform a compliance emissions evaluation to determine 
the filterable particulate and lead (Pb) emissions from their batch asphalt plant located in 
Troy, Ohio. Emission samples were collected and stack gas parameters measured at the 
outlet stack of the baghouse. A composite waste fuel oil sample was collected and analyzed 
for arsenic (As), cadmium (Cd), chromium (Cr), lead (Pb), mercury (Hg), total halogens, 
polychlorinated biphenyls (PCBs), flash point, and heat content. 

Testing was performed on Wednesday June 8, 1994. Triplicate tests were performed using 
USEPA Reference Methods 1, 2, 3, 4, 5, and 12. The emissions testing was performed by 
the Hayden test team of Messrs. Dale Davidson and Bert Forsyth. Messrs. James 
Meckstroth and Joe Callahan of Barrett coordinated test schedules with plant production 
and operations. Messrs. John Hilty and Brian Femer from the Regional Air Pollution 
Control Agency (RAPCA) were on site to venfy process conditions and witness test 
procedures. Analyses of the emissions and fuel oil samples were performed by Hayden 
Laboratories located in Miamisburg, Ohio. 

2.0 PROCESS AND SAMPLING S m  DESCRIPTION 

Barrett produces asphaltic paving materials at their batch mix asphalt plant located in Troy, 
Ohio. The plant was manufactured by Madson and rated for a maximum production of 
approximately 300 tons per hour and typically operated at 220-240 tons per hour. 

In the asphalt production process, raw aggregate of various sizes and proportions are fed 
from four (4) storage bins into an oil fired rotary drum kiln where it is heated, mixed and 
dried. The dried material is re-sized by a vibrating screen deck and batched by weight into 
a pugmdl mixer where asphaltic cement is added. Recycled asphalt can also be added into 
the pugmill. The finished product is loaded into a truck or one of two storage silos, one with 
a capacity of 190 tons and the other 90 tons. The d m  kiln can be fired with either #4 
diesel fuel or waste oil. 

Exhaust emissions from the drum kiln are ducted through an emissions control system 
consisting of a primary cyclone followed by a venturi wetwash system. The exhaust gases 
from the wetwash system are vented to the atmosphere through a circular stack 
approxinately 25 feet tall. A simplified diagram of the process and emissions control system 
is included in Figure 2.1. 



Emissions sampling and testing were performed from two 90 degree opposing sampling ports 
located on the baghouse outlet stack. The sampling ports were located approximately 160 
inches (1.93 stack diameters) downstream and 83 inches (0.85 stack diameters) upstream 
from the nearest disturbances. Twenty-four sampling and velocity traverse points, 12 per 
port, were utilized. A simplified diagram of the sampling site is shown in Figure 2.2. 

The drum kiln was £ired with used burner fuel during the emissions testing. Production rates 
and process operating conditions were monitored and recorded by Barrett personnel. A 
summary of the production rates during testing is shown in Table A1 and included in 
Appendix A. 
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Figure 2.2. Sampling Site Detail 
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3.0 SAMPLING AND ANALYTICAL PROCEDURES 

The sampling and analytical procedures used were performed in general conformance to the 
most recent revisions of the USEPA Reference Methods for stationary sources. A brief 
description of each procedure used is included below: 

3.1 Measurement Sites (USEPA Method 11 
The location of measurement sites and the number of traverse points were 
determined using USEPA Reference Method 1, "Sample and Velocity Traverses for 
Stationary Sources." 

3.2 Velocities and Volumetric Flow Rates (USEPA Method 2) 
The stack gas velocity and volumetric flow rate was determined using USEPA 
Reference Method 2, "Determination of Stack Gas Velocity and Volumetric Flow 
Rate." The stack gas velocity was measured on a 10 inch Dwyer oil filled manometer 
using a calibrated S-Type pitot tube. The stack gas temperature was measured with 
a calibrated type "R' thermocouple and Omega digital temperature readout. 

3 3  Drv Molecular Wei~ht (USEPA Method 31 
The stack gas dry molecular weight was determined using USEPA Reference Method 
3, "Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular 
Weight." Several grab samples were collected and analyzed during each test with 
Fyrite combustion gas analyzers which directly measured concentrations of 0, and 
co, 

3.4 Moisture (USEPA Method 4) 
The stack gas moisture contents were determined using USEPA Reference Method 
4, "Determination of Moisture Content in Stack Gases!' The samples were collected 
in a series of chilled impingers contained in the particulate sampling train. The 
moisture collected within the impingers were analyzed by gravimetric analysis. 

3.5 Particulate Matter (USEPA Method 51 
The filterable particulate emissions were determined using USEPA Reference 
Method 5, "Determination of Particulate Emissions from Stationa~y Sources." The 
stack gas samples were collected isokinetically through a heated glass lined or 
stainless steel probe, a heated (248"+2S0) tared glass fiber filter, and a series of 
cooled impingers (to condense the moisture). The acetone from each probe rinse 
was transferred to a tared beaker. The acetone was evaporated at a temperature 
below its boiling point. The filter and the residue from the probe rinse were analyzed 
by gravimetric analysis. 



3.6 Lead (USEPA Method 121 
The Lead (Pb) emissions were determined using USEPA Reference Method 12, . r 

"Determination of Inorganic Lead Emissions from Stationary Sources!' The Pb 
emissions were be collected in conjunction with the particulate emissions. The 
impingers of the Method 5 train were charged with 0.1N nitric acid to absorb any 
lead passing through the filter. After the acetone rinse all of the front half glassware 
was rinsed with nitric acid to remove any lead that was not removed with the acetone 
rinse. The particulate from the filter and acetone rinse were digested and re- 
suspended in nitric acid after the particulate had been analyzed. The re-suspended 
filter and acetone rinse was combined with the 0.1N nitric acid probe rinse and 
impinger solution. The Pb was analyzed by an inductively coupled argon plasma 
spectrophotometer (ICAP). A simplified drawing of the particulate and lead 
sampling train is included in Figure 3.1. 

3.7 Fuel Analysis 
A composite sample of the fuel oil was be collected during the emissions testing by 
Barrett personnel. The sample was analyzed for arsenic (As), cadmium (Cd), 
chromium (Cr), lead (Pb), mercury (Hg), total halogens, polychlorinated biphenyls 
(PCBs), flash point, and heat content. The metals content of the fuel oil, except for 
Hg, was analyzed on an inductively coupled argon plasma spectrophotometer (ICAP). 
The Hg content of the fuel oil was analyzed by cold vapor atomic absorption 
spectroscopy (CVAAS). The total halogen content of the fuel oil was analyzed by 
ion chromatograph (IC). The PCBs was analyzed on a gas chromatograph (GC). 

Triplicate measurements will be performed for all parameters. 

The Hayden air sampling Quality Assurance Program includes procedures for equipment 
calibration as per USEPA and manufacturers guidelines, use of and strict adherence to 
standard published procedures, and traceability protocols for the recording and calculation 
of data. Hayden participate's in the USEPA's National Source Audit Program for Methods 
3, 5, 6, 7 and 25. 





4.0 TEST RESULTS 

The stack gas conditions are summarized in Table 4.1. The stack gas velocity averaged 10.9 
feet per second (fps). The stack gas flow rate averaged 24,880 actual cubic feet per minute 
( a h )  or 19,759 dry standard cubic feet per minute (dsch) at 119"F and 8.6% moisture. 
The average concentrations of oxygen and carbon dioxide were 16.7% and 3.1%, 
respectively. 

The filterable particulate and lead emissions are summarized in Table 4.2. The average 
filterable particulate concentration was 3.46E-02 grains per dry standard cubic foot (grldscf) 
or 4.95E-06 pounds per dry standard cubic foot (lb/dscf). The average filterable particulate 
emission rate was 5.82 pounds per hour (lbfhr). 

The average lead concentration was 1.30E-09 lb/dscf. The average lead particulate emission 
rate was 1.34E-03 lb/hr. 

Results from analyses of the waste fuel oil sample are contained in Appendix B, "Analytical 
Data". 



Barrett Paving Materials, Inc. / Troy 

Table 4.1 Summary of Stack Gas Conditions 

' feet per second 
actual cubic feet per minute 
dry standard cubic feet per minute 
degrees Fahrenheit 
Result is average of Runs #2 and #3. See Section 5.0 for explanation. 

co2 
(%) 

3.0 

2 1221-1348 11.1 25,981 20,065 115 6.4 16.2 3.3 

3 1527-1644 13.1 29,519 23,542 120 10.8 17.0 3 .O 

Averages 10.9 24,880 19,759 119 8.6 16.7 3.1 

Run 
No. 

1 

Time 
(618194) 

0916- 1045 

Velocity 
(fpsy 

8.5 

Temp. 

121 

Flow Rate 
Moisture 

(%) 

8.6" 

( a ~ f m ) ~  

19,141 

0 2  

(%) 

17.0 

(dscfm)" 

15,669 



Barrett Paving Materials I Troy 

Table 4.2 Summary of Particulate and Lead Emissions 

Particulate Emissions 

' grains per dry standard cubic foot 
pounds per dry standard cubic foot 

" pounds per hour 
parts per million 



5.0 DISCUSSION 

Production of normal asphalt material was maintained during test run #l. Much of the 
scheduled asphalt production for test day was canceled. Therefore, dry material (i.e. no 
asphaltic cement) was processed during test run #2 and #3. This operating condition was 
noted and approved by Mr. Jon Hilty of RAPCA 

At the conclusion of test run #I, a considerable amount of moisture was observed in the 
filter housing of the sampling train. The moisture could not be accurately measured without 
compromising the particulate sample. Therefore, the average calculated moisture of test run 
#2 and #3 was used in calculating the results for test run #l. 

The isokinetics for test run #2 was calculated on-site to be approximately 88%. This result 
was discussed with Mr. Hilty. He concurred that the lower the isokinetics for an collected 
sample is, the higher the resulting calculated emission rates for that sample will be. 
Therefore, the emission rates measured and calculated for test run #2 would be higher than 
the actual emissions. Since the average results from all three test runs are used to ascertain 
compliance, the results from test nm #2 should induce a positive bias. Mr. Hilty of RAPCA 
gave approval to accept test run #2 for the compliance determination. 



Barrett Paving Materials / Troy 

Table A.l Summary of Production and Operating Conditions 

Asphalt Production 
(tph)' 

226.7 

194.2 

215.1 

212.0 

Run 
No. 

1 

2 

3 

Time 
(618194) 

0916-1045 

1221-1348 

1527-1644 

Averages 







METHOD 3 FYRITE DATA 

PN : 2 6 6 .  DO? Date: 44-PC/ 
site: 0Af lcC 5C~c~c / 

I 



SAMPLE RECOVERY DATA 

Client: p ~ :  %(P6,00f Date: 
Site: 6iL%M* Source: Run#: 

Sample Recovery Date: ki/;/!L;/ 

Filter No: a$'? 1 Glassware Set No: Sample Box No: 

lMPLNGER DATA 

I Gravimetric: J Volumetric: 

1 RECOVERED SAMPLE 

Description of Particulate on Filter: 

Color of Silica Gel: 

Recovered By: b ,pl  fl fl{  







1 

METHOD 3 FYRITE DATA 

PN: 266 0 6 0 ~  Date: &/dy4 
Site: F&?f-u Run: 2 

O ~ Y  gen Carbon Diofide 
(02) (C02) 

Run 1 
3 0'" >Q, 

Run 2 

Run 3 

Average 
L 

A- 0 
1 0  i/ 

3 5- 

3 J 



SAMPLE RECOVERY DATA 

client: 
Source: 

PN: WOO$ Date: <h/V 
i t  L nun#: Z 
Recovery Date: 

Filter No: 76 Glassware Set No: Sample BOX NO: . ? 
IMPINGER DATA 

Gravimetric: Volumetric: 

RECOVERED SAMPLE 

#1 

Contents 
*/I/ W3? 

Initial 5Y'. 7 

Description of Particulate on Filter: z'dd &m /&&-ld &L 
Color of Silica Gel: <4h w- 

Recovered By: 

. 

#2 

f 1  ~ g ~ & ,  
a 

J61.7 

1$"8 

lol\ 

#3 

G n . 6  

+-s,/ 

' /53,Q 

2 .i 

#4 

24 &i 
,,, 
7U.0 

9 . \  

#5 Total 

+ 3 7 ? . % t i /  

1 
23/44? 

70. 







METHOD 3 FYRITE DATA 
n 

PN : Date: ~ / B / Y  
Site: D- ~ u n : 3  

i 

- 
Oxygen 

( 0 2 )  

/7. (2 

/7 0 
I? 0 

f 7'- 0 

Run 1 

Run 2 

Run 3 

Average 

Carbon Dioxide 
(C02) 

33 
3. 0 
3- o 
3- a i 

2 



SAhWLE RECOVERY DATA 

PN: 2 6 6  . O U ~  Date: 6.2.77 
Run#: 3 

Filter No: # 7697 Glassware Set No: Sample Box No: 
Ffl 

IMPINGER DATA 

1 

#1 #2 #3 #4 #5 Total 

Contents l r J ~ J o _ ,  i-d 

Final k;o2 j! ~ s ~ . c  Y&,s 76 0. 9 a32l1 '* 

Initial 5 5;W.d (/$7.67 ? 4 ? . ~  3~52.7 

Net 91.9 21.35 3.3 J/ 12.9 !/ 1d.q ( '  

RECOVERED SAMPLE 

Description of Particulate on Filter: Gd - ~.~ / ,V&LM (Cr 

Color of Silica Gel: &*e. /fidkd h A  h- - 34 c~&ir 
Recovered By: 



Amended July 7, 1994 
June 24, 1994 

m. Chris Ziehler 
BARRETT PAVING MATERIALS, INC. 
P.O. Box 1458 
727 East Ash Street 
piqua, OH 45356 

Subject: HEG Lab Task # 94060118 
HEG Sample Number(s) 9407362 - 9407366 

project # : 266.008 
Project Name: Barrett paving 

Dear Mr. Ziehler: 

we are pleased to submit the report of analysis for the sample(s) 
you recently submitted to our laboratory. This report contains 
results for samples you submitted on 6/9/94. 

If you need additional information regarding these samples or if you 
have any questions regarding the results, please contact one of the 
persons listed below at 513/866-5908. We can provide additional 
report copies, method summaries or quality control data reports that 
you may require for full documentation of your samples. Please 
request pricing for these additional reports. 

Thank you for choosing Hayden Laboratories for your environmental 
or industrial hygiene laboratory needs. We hope to continue to 
provide you with quality analytical services and support. If you have 
any comments on the services we have provided, we would appreciate 
hearing from you. 

sincerely, 

HAYDEN LABORATORIES 

1' ni 
' A ,j,-,p-J A 

~ekiecca F. Tipps 
" 

ill/ Sue Barto 
QA/QC Officer bt ,' client services ~epresentative 

cc: Client File 

A Division of  Hayden Environmental Group, inc. 
601 5 Manning Road, Miamsburg. Ohio 45342. USA (51 31 866-5908 [BOO] 548-4031 FAX [513] 866-9505 



LABORATORY ANALYSIS REPORT 
( A m e n d e d  R e p o r t  7/7/94) 

M r .  C h r i s  z i e h l e r  Page 1 
BARRETT PAVING MATERIALS, I N C .  R e p o r t  D a t e  : 06/24/94 
P.O.  B o x  1458 HEG T a s k  # : 94060118 
727 E a s t  A s h  Street HEG P / N ,  A c c t :  266.008 
Piqua, OH 45356 

............................................................................ ............................................................................ 
P.O. Number :  D a t e  R e c e i v e d :  06/09/94 
P r o ]  Name: B a r r e t t  P a v i n g  ~ r o j  #: 266.008 
------------=--------------------------------------------------------------- ------------ ............................................................... 

HEG Sample # : 9407362 sample Date: 06/08/94 Sample Pr ior i ty:  Normal 
Sample I D  : Run #1 

P a r a m e t e r  u n i t s  R e s u l t s  C o m m e n t s  ............................................................................ 

EPA M e t h o d  5 9 9 
A c e t o n e  mg 50.9 
Fi l t e r  m g  60.5 

sample V o l u m e  s'ubmitted mt 295 

L e a d  mg 0.0790 
Sample V o l u m e  Submitted m~ 650 

................................................................................... 

BWi Sample # : 9407363 sample Date: 06/08/94 Sample Priority: Normal 
sample I D  : ~ u n  #2 

Parameter U n i t s  R e s u l t s  C o m m e n t s  ............................................................................ 
EPA M e t h o d  5 9 9 

A c e t o n e  mg 46.6 
F i l t e r  mg 25.6 

Sample V o l u m e  Submitted mL 275 

L e a d  mg 0.0128 
Sample V o l u m e  submitted 1010 



LABORATORY ANALYSIS REPORT 

Mr. Chris Ziehler 
BARRETT PAVING MATERIALS, INC. 
P.O. Box 1458 
727 East Ash Street 
Piqua, OH 45356 

Page 2 
Report Date : 06/24/94 
HEG Task # : 94060118 
HEG P/N, Acct: 266.008 

EiEG Sample # : 9407364 Sample Date: 06/08/94 Sample Priority: Normal 
Sample ID : Run #3 

Parameter Units Results Comments 
............................................................................ 

EPA Method 5 
Acetone 
Filter 

Sample Volume Submitted 

Lead 
sample volume submitted 

HEG sample # : 9407365 Sample Date: 06/08/94 Sample priority: Normal 
Sample ID : Blank 

Parameter Units Results Comments ............................................................................ 

EPA Method 5 
Acetone 
Filter 

Sample Volume Submitted 

Lead 
sample Volume Submitted 



LABORATORY ANALYSIS REPORT 

Mr. Chris Ziehler 
BARRETT PAVING MATERIALS, INC. 
P.O. Box 1458 
727 East ~ s h  street 
Piqua, OH 45356 

Page 3 
Report Date : 06/24/94 
HEG  ask # : 94060118 
HEG P/N, Acct: 266.008 

HEG Sample # : 9407366 Sample Date: 06/08/94 Sample Priority: Normal 
Sample ID : Fuel sample 

Parameter Units Results Comments ............................................................................ 

Flashpoint 
T.Chlorine,ASTM D808 
Heat of combustion 

Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 

PCB, Oil 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Total 

99 sample is corrected with blank 

deg. C > 65.6 
% < 0.01 
BTU/ lb 18757 



HEG / LIMS 
Analysis Date Report 
Report Date: 06/24/94 

HEG Lab Task # 94060118 
HEG Client: HAYDEN ENVIRONMENTAL GROUP 

Date Received : 06/09/94 Date Reported: 06/24/94 

Sample #: 9407362 Sample Date: 06/08/94 
Sample ID: Run #I ............................................................................. 

Analysis Date Analyst Test Performed H old Time 
(Days 

06/23/94 kw Lead total, volumesubmitted ICP 18 0 
06/21/94 O W  sample Volume submitted 
06/21/94 O W  ~PAS-Particulate 2 8 

............................................................................. 
Sample #: 9407363 Sample Date: 06/08/94 
sample ID: Run #2 ............................................................................. 
Analysis Date Analyst Test Performed 

06/23/94 kw Lead total, volumesubmitted ICP 18 0 
06/21/94 O W  Sample volume submitted 
06/21/94 O W  EPA~-particulate 2 8 

sample #: 9407364 sample Date: 06/08/94 
Sample ID: Run #3 ............................................................................. 
Analysis Date Analyst Test Performed Hold Time 

(Days 

06/23/94 kw ~ e a d  total, volumesubmitted ICP 180 
06/21/94 OVP sample Volume submitted 
06/21/94 OVP EPAS-Particulate 2 8 



HEG / LIMS 
~nalysis Date Report 
Report Date: 06/24/94 

............................................................................. 
Sample #: 9407365 Sample Date: 06/08/94 
sample ID: Blank 

~nalysis Date Analyst Test Performed 

06/23/94 kw Lead total, volumesubmitted ICP 
06/21/94 OVP sample volume Submitted 
06/21/94 OVP E~~S-~articulate 

  old Time 
(Days) 

sample #: 9407366 Sample Date: 06/08/94 
sample ID: Fuel sample ............................................................................. 

Analysis Date Analyst Test Performed 

j ep 
jrw 
kw 
msn 
msn 
msn 
msn 
ovp 
rll 
sub 
sub 

PCB Extraction(Oi1) 
Mercury total, solid 
solid Sample Prep for metals 
Arsenic total, furnace, solid 
Cadmium total solidICP 
Chromium total solidICP 
Lead total solidICP 
 lashp point 
polychlorinated Bi-phenyls-oil 
Total Halogens****(as chlorine) 
BTU *** Heat on combustion 

  old Time 
(Days ) 



I PROJECT ~~AIYAGER:  NAME b d ~  buid~e *.. I 
EMP . # 2 w  

I I 
JOB = 2bb 4 0  6 

SAMPLES SmWITTED BY/DATE: 6h3/p.i' 
PRIORTIY @R/E) : 
DUE DATE: 

PROJECT CLIENT: CONTACT ~ ~ d h  
I COMPANY I 
1 HAIL REPORT DIRECTLY TO CLIENT: YES No P)( 1 
I ANALYTICAL INFORMATION 1 
I 

1 

# OF SAMPLES: 
I I 

I SPECIAL NOTES: I 



I .?, r / / 

/ c my '.u,&o/a 'j':p. y } ysr/g %a,L '%#"/ '(ld 'YJ TJ~sP/ 
- 

-2---- I 

I / 

I 1 I 1  

/ I  
I )  

-. 

I 

U 

I 
r l  

( M O I ~ ~ I  
sarenbs ayl u! papJosa3 am sallloq lo l a q t n n ~ )  

sJaqwnN una 

I__ 

- - 

(.a:, 6 r ~ ~ ~  I 
N r -0 ' ~ ~ J O I ~ I : )  

r:!panr aydirrr:~ saslCfeuv 

( v a  
ssel8 INI 0001 

' 3 1 1 3 1 ~ 1 1 ~ 3 ~ l O ~ f  I[[[ 
()()()I ' I I S ! ~ ~  ! 1 1 x 1 )  

adAL~ ~ a i ~ ! r ? ~ u o - ~  



C L I E N T / P R O J F C T  # :  B a r r e t t  ( T r o y  )/ 266.005 
S A M P L E  L O C A T I O N :  B a g h o u s e  O u t l e t  
D A T E / T I M E :  6/3/94; 0 9 1 6 - 1 0 4 5  
R U N  # :  1 

S T A T I C  PRESSURE( " H 2 0  ): 
BAROMETRIC(  "HG ) : 

SAMPLE T I M E (  m i n  ): 
ACTUAL METER VOLUME: 

SQ. ROOT / \ P :  
AVG O H l F t C r :  / \ H :  

AVG S T A C K  T t M P  O F :  
AVG METER TEMP O F :  

CP P I T O T  : 
N O Z Z L E  014 .( inches) :  

METER GAMMA: 
LEAK R A T E ( I F ) O . O ~ ) :  

C I R C  STACK? l = Y , O = N :  
D I A  OR D I M  ( i ~ ~ ( : i ~ s s ) :  

% 02 : 
% C 0 2  : 

VOL CONDENSATE( m l  ) :  
F I L T E R  G A I N ( m g ) :  

R I N S E  G A I N (  m g  ):  
A N A L Y T E  # I  : 
MOLE W E I G H T :  

ua/sarnole  : 

PPM : 

77.00 V m ( c o r r )  38.759 
38.759 DSCF 38.809 

0 . 1 4 1  

17.00 DRY M O L E  WT 29.16 
3.00 S T  MOLE WT 28.20 *** % H Z 0  8.61 

60 -50 

***x*****xrx*x*rxxxx* C A L C U L A T E D  R E S U L T S  *x*x*r**r**r*xx*rrr 

G a s  V e l o c i t y  ( V s  ): 

S t a c k  G a s  F l o w  ( Q s ) :  

S t a c k  G a s  T e m p  : 
M o i s t u r - s  ( H 2 0 ) :  

I s o k i n e t i c  : 

19141.5 ACFM 
15568.8 DSCFM 

F I L T E R A B L E  P A N  f l :C I ILATI i  SUMMAR'( 

C o n c e n t r a t i o n  ( C s ) :  

E m i s s i o n  R a t e  ( E r ) :  

COMMENTS : 

L E A D  E M I S S I O N S  SUMMARY 

C o n c e n t r a t i o n  ( C s ) :  

E m i s s i o n  R a t e  ( E r  ): 

*** M o i s t u r e  s a m p l e  u n m e a s u r e a b l e .  M o i s t u e  
r e s u l t  i s  average o f  run  2 and 3 .  



C L I E N T / P R O J E C T  # :  B a r r e t t  ( T r o y  ) /  266.005 
SAMPLE L O C A T I O N :  B a y h o u s e  O u t l e t  
D A T E / T I M E :  6/8/94; 1 2 2 1 - 1 3 4 8  
RUN # :  2  

S T A T I C  PRESSURE( " H Z 0  ) :  
BAROMETRIC( "HG ) : 

SAMPLE T I M E (  m i n ) :  
A C T U A L  METER VOLUME : 

sa. ROOT / \P:  
AVG 0 H I F I C ; I  /\Hz 

AVG S T A C K  TEMP O F :  

/ , , , l l l M p  "F: 4 0 

C p  pl lc i r  : 
' i ) T : ? . (  i n ches ) .  

ME T k i ?  [ ,;\.?ir 8 

z s; lE(  1 F ) O  .021: 
C I R C  STACK? l = Y , O = N :  
D I A  OR D I M  ( inches) :  

% 02 : 
% C 0 2  : 

VOL CONDENSATE( m l  ) : 
F I L T E R  G A I N (  mg ) :  

R I N S E  G A I N ( m g ) :  
A N A L Y T E  # 1  : 
MOLE WEIGHT:  

p g / s a m p l e  : 
PPM : 

-0.06 " HG 
29.38 
72  -00 Vm( c o r r  ) 

4 8 . 3 3 4  DSCF 
0.186 

1.83. 
1 1 5 . 4  OR 
69.9 

1 A s (  f t A 2  ) 
83 .OO 
16.20 DRY MOLE WT 
3.30 S T  MOLE WT 

70.70 .. % H 2 0  
25.60 
46 -60 N E T  W T ( m g )  

Lead 
207.19 

12.9 

*xx*xxx****xxxxxx*x*x C A L C U L A T E D  R E S U L T S  w***xxx***xxxxu*xx* 

G a s  Velocity ( V s ) :  11.08 i z T / S E C  

S t a c k  Gas F l o w  (as) :  

S t a c k  G a s  T e m p  : 
M o i s t u r e  ( H 2 0 ) :  

I s o k i n e t i c  : 

24981.2 ACFM 
21065.1 DSCFM 

115 Deg F 
6 . 4 0  % 

88 -43  % 

F I L T E R A B L E  P A R T I C U L A T E  SUMMARY 

C o n c e n t r a t i o n  ( C s  ): 

E m i s s i o n  R a t e  ( E r  ): 4.13 l b / h r  

L E A D  E M I S S I O N S  SUMMARY 

C o n c e n t r a t i o n  ( C s ) :  5 . 8 4 E - 1 0  l b / D S C F  

E m i s s i o n  R a t e  ( E r ) :  7 . 3 8 E - 0 4  l b / h r  

COMMENTS: 



C L I E N T / P R O J E C T  # :  B a r r e t t  ( T r o y ) /  266.005 
S A M P L E  L O C A T I O N :  B a g h o u s e  O u t l e t  
D A T E / T I M E :  6 / 8 / 9 4 ;  1 5 2 7 - 1 6 4 4  
RUN # :  3 

S T A T I C  PRESSURE(  " H 2 0 ) :  
BAROMETRIC( "HG ): 

SAMPLE T I M E (  m i n  ) : 
ACTUAL METER VOLUME: 

S Q .  ROOT / \ P :  
A V G  O R I F I C t  / ' \Hz 

AVG S T A C K  TEMP OF: 
AVG METER TEMP OF: 

C p  P I T O T  : 
N O Z Z L E  D I A . ( i n c h e s ) :  

METER GAMMA: 
L E A K  R A T E ( I F > 0 . 0 2 ) :  

C I R C  STACK? 1 = Y  ,O=N: 
D I A  OR D I M  ( i n c h e s ) :  

% 02 : 
% C 0 2  : 

VOL CONDENSATE( m l  ): 
F I L T E R  G A I N ( m g  1: 

R I N S E  G A I N (  m g  ): 
A N A L Y T E  # 1  : 
MOLE W E I G H T :  

p g / s a m p l e  : 
PPM : 

-0.10 " HG 
29 -38 
60.00 Vm( c o r  r ) 

49 -890 DSCF 
0.217 

2.78 
119.7 OR 
70 - 5  
0 . 8 4  

0 . 4 9 7  A n ( f t A 2 )  1. 
1 . 0 2 4  

1 A s (  f t A 2  ) 
83 .OO 
17 .OO DRY MOLE WT 
3 .OO S T  MOLE WT 

129 - 4 0  % H Z 0  
5 0 . 8 0  
69.20 N E T  W T ( m g )  

Lead 
207.19 

9.3 

..................... C A L C U L A T E D  R E S U L T S  ******************* 
G a s  V e l o c i t y  ( V s ) :  13.09 F T / S E Z  

S t a c k  G a s  F l o w  ( Q s ) :  

S t a c k  G a s  T e m p  : 
M o i s t u r e  ( H 2 0 ) :  

I s o k i n e t i c  : 

29518.7 ACFM 
23542.1 D S C F M  

120 D e g  F 
10 -81 % 
99 -33 % 

F I L T E R A B L E  P A R T I C U L A T E  SUMMARY 

C o n c e n t r a t i o n  ( C s ) :  

E m i s s i o n  R a t e  ( E r  ) :  7 .42  l b / h r  

L E A D  E M I S S I O N S  SUMMARY 

C o n c e n t r a t i o n  ( C s ) :  4 . 0 7 E - 1 0  l b / D S C F  

E m i s s i o n  R a t e  ( E r  ) :  5 . 7 5 E - 0 4  l b / h r  

COMMENTS : 



BARRE'IT PAVING / Troy - PN 266.008 

EXAMPLE CALCULATIONS 

RUN #2 

1.0 Volume Metered, Standard Conditions (6S°F, 29.92 In Hg) I 

2.0 Volume Water Vapor Collected, Standard Conditions 

3.0 Proportion Water Vapor, By Volume 

4.0 Molecular Weight of Stack Gas, Dry Conditions 

5.0 Molecular Weight of Stack Gas, Stack Conditions 



6.0 Absolute Stack Gas Pressure, inches Hg I 

7.0 Stack Gas Velocity, fps 

8.0 Stack Gas Flow Rate, acfm 

9.0 Stack Gas Flow Rate, dscf 

10.0 Isokinetic Variation, % I 



11.0 Filterable Particulate Concentration, grldscf 

C, = 
(0.0154) x (Mn) 

(Vd) 

12.0 Filterable Particulate Concentration, lbldscf 

C2 = (1.429E-04) x (C,) 
C2 =(1.429E -04) x(2.29E-02) =3.27&-06 

13.0 Filterable Particulate Emission Rate, lb/hr 

14.0 Lead Concentration, lbldscf 

15.0 Lead Emission Rate, lb/hr 



I QUALITY ASSURANCE PROCEDURES I 
The sampling and analytical equipment used in this test series was calibrated in accordance 
with procedures outlined in the USEPA Reference Methods for stationary source sampling 
and also in the Quality Assurance Handbook for Air Pollution Measurement Systems. All 
pertinent calibration data for the equipment used in this test series are included. The 
following calibration procedures were employed: 

a. Probe-tips (Nozzles) 
Probe-tips were inspected before use to detect damage or irregularities. If the 
nozzle showed signs of damage, it was repaired and measured before use. 
The nozzle diameter was determined in the field by measuring three diameters 
with a precision micrometer. The average of the three measurements was the 
measured nozzle diameter. 

b. Pitot Tubes 
The S-type pitot tubes were built to the design specifications cited in reference 
Method 2. Standard pitot tubes are supplied from the manufacturer with a 
coefficient of 0.99. The pitot tubes, connecting lines, and manometers were 
leak-checked in the field before and after each test. 

c. Thermocouples 
Thermocouples were calibrated upon receipt and annually thereafter. The 

I thermocouples were calibrated at approximately 32"F, ambient temperature, 

I 2 12"F, and approximately 450°F. 

d. F e t e  Analyzers 
The Fyrite analyzers were leak-checked on-site and the reagents were 
replenished as needed. 

e. Method 5 Control Consoles 
The dry gas meter and the orifice in the Method 5 control console were 
calibrated at six (6) points from 0 to 4 inches of mercury. The dry gas meter 
coefficients (y-factor) and the orifice constant (AH@) are established from this 
calibration. The dry gas meter is calibrated after each test series to confirm 
the y-factor has not changed more than plus or minus 5%. The lower of the 
pre-test and post-test y-factors is used in all sample volume calculations. 
Hayden Environmental participates in the USEPA Method 5 Dry Gas Meter 
Inter-Laboratory Performance Audit. 

f. Barometers 
The aneroid field barometers are calibrated with a stationary mercury column 
barometer prior to each use. The reference barometer is permanently 
mounted in the Hayden Environmental laboratory. 



Accuracy Test Data for Calibration Test Meter 

Rockwell Model #R275 Test Meter S/N 1334637 

Calibrated April 4, 1993 

Average % Accuracy = 100.04 % 

Average % Error = +0.04 % 

Y = 1 - (+0.04) = 0.9996 

Test Point 

1 

2 

3 

4 

5 

Flow Rate 
% of Max.Capacity 

100 

66 

52 

26 

12 

% Accuracy 

99.97 

99.98 

100.15 

100.12 

99.98 

% Error 
+/- 

-0.03 

-0.02 

+0.15 

+ 0.12 

-0.02 



081 NORTH BEND ROAD OINOINNATI, OHIO 46224 613-591-3000 * FAX 513-601-0024 
/ 

METER TEST DATA SI-IEET 

METER D E S C R I P T I O N :  

S E R I A L  NUXBER : 

DATE : 

2, 

- .t' 

/ 
TEST DATA 

b 

Dayton 
'. 1031 Cudgel Drive 
MIamlab~tg, Ohlo 16342 

813.847-8064 , 

. - 

t 

\ 

, ACCQRACY TEST ( . - - 

Cleveland 
8030 Doepwood Blvd. 
Mentor, Ohlo 44080 

a1 62554000 
FAX 216-255-6588 

Test Flou Rate Percent o f  
Point - CFi4 Max. Cap. 

7 2  6 O V o  

Percent 
Accuracy 

o/%? 7 

Differential .Percent of ' 
Inches U. C. Enor: ,A/+ 

. 

Kg .'a 
'I 

I 7~ -w.:/q - b a a  
3 I go ./i 

, vtr R . I 

0 /06,/Zs / I F  , id/- 
*:. . I Ja 

r 3 5  / a  % 4 9 ,  ?F 8 / 3 1 , ,  *:// 
. 

Stat ic  Pressure Test \ *. 

Test Pressure - Length of Test Means of Testing . 
1. 

... .. 5 ~ V ; A I U ~ - L = ~  .J. ) 3 4 L 4 1 / 1 T ~ ~ k  
, 

The above data has been determined frcm t e s t s  pkffonned with a i r  at  
atmospheric pressure and ambient temp e r a t ~ r e . . & ~  t e s t s  were done using 
posi t ive  dirplacemcnt proving devices,dimensionk~ly trace.able t o  the 
United States  National Bureau o f  Standards, --- - 

k 
- 
I .. y= 1 -  6, o.o+= 0-?9?6. 
L 



. DGI\UORIFICE CALIBRATION 

DATE 3/2 / /9~  METER BOX KO. l - 3  
BAROMETRIC PRESSURE &g. $5 in. Hg REFERENCE METER NO. 133 9633 
CALIBRATOR 4. J & '  REFERENCE Y 0- ??44 



Meter Box 4 N-3 N-3 
Date 3/21/94 3/21/94 
R e f e r e n c e  Meter # 1334637 1334637 
Y R e f e r e n c e  0.9996 0.9996 
Barometric P r e s s u r e  28.85 28.85 
O r i f i c e  S e t t i n g  A H ( "  H20) 0 .5  1 
T o t a l  G a s  Volume R e f e r e n c e  4.029 5.619 
Average T e m p e r a t u r e  R e f e r e n c e  67 6 7 
T o t a l  G a s  Volume D r y  G a s  Meter 3.967 5.551 
Average T e m p e r a t u r e  Dry Gas Meter 72.5 7 3 
Time ( m i n )  1 0  10 
Vacumn 5 5 

******* C a l c u l a t i o n s  +***********+************ 
Meter Box Y 1.0245 1.0208 
Meter Box A H@ 1.765 1.813 

Meter Box + N- 3 N-3 N-3 
Date 3/21/94 3/21/94 3/21/94 
R e f e r e n c e  Meter # 1334637 1334637 1334637  
Y R e f e r e n c e  0.9996 0.9996 0 .9996 
B a r o m e t r i c  Pressure 28.85 28.85 28 .85  
Orifice S e t t i n g  H (In H20) 2 3 4 
T o t a l  G a s  Volume R e f e r e n c e  7.765 9.605 11 .093  
Average T e m p e r a t u r e  R e f e r e n c e  69.5 70.5 7 2  
T o t a l  G a s  Volume D r y  Gas Meter 7.658 9.424 10 .827  
Ave rage  T e m p e r a t u r e  D r y  G a s  M e t e r  77.5 78 77 .25  
Time (min )  1 0  10 1 0  
Vacumn 5 5 5 

******* C a l c u l a t i o n s  ......................................... 
Meter Box Y 1.0237 1.0254 1 .0238  
Meter Box A H@ 1.901 1.869 1 .882  

Average y 
Average del ta  H 



Run No. 

I 

9 
3 

Compare with Y, 
0.97 * Y < Y ,  < 1.03 * Y 

0.97 * Y = o*9933 
1.03 * Y = / - 0 i Y 7  

- 

Meter Box Field Check 

Meter Box #: &3 Date: J/,//P Y Barometric: &'f, g-( 
y: 1.02'4 Calibrator: a, J* 

delta H: /,qYq Leak Check: a,* 

10 Jox(Tm) 
Yc- - Vrn 0'6) 

--P 

-I 

Initial 
Volume 

L14. d . 3 ~  
7 - 9 3  

G ~ Y .  5 ~ 3  

Final 
Volume 

1 3 7 . ~ 9 3  
6 4 9 .  743 

9 1 1  

Net 
Volume 

7 , y o X  
2jr7.420 

7.  rtn 

Initial 
Temp. 

7~172 
77/73 

~22{7c/ 

Final 
Temp. 

79/73  

9 4 7 ~  
ar/ 7~ 

Avg. 
Temp. 

7'1.25 
7 6 . 2 5  

7 7 . 5  

Y, Comparison 

/.03 7 5  
/ , o  7 7 8  

1 . 0 3 ~ 1  

1 





POST TEST METER BOX CALIBRATION 

fi/f&/?d 
CLIENT f l ~ / ' c L f l k ~ , ~  - DATE r<cf Meter # /< ) \3ydd /  

Test Meter Y oe 7f7d 

METER BOX A/ - -7 - PRE-TEST Y 1 &?rl 

1 

Vaccum 

L 
6 
6 
I 

AH@ 

2- 2.d 

2.20 

t;r6 

p *F 

Vd 
(Meter Box) 

9c4, 126 

417. 1 5 7  

917 - l - 5~  

723 i 7 b  

7 $5- I 7G 

~ 3 3 .  227 

Vr 
(Reference) 

~ o 3 . 2 y l  

ail. yla 

aw.YLd 
a19. ~ 2 5  

Td 
(Meter Box) 

531 /go 

% L / ~ Q  

g$l81 

Tr 
(Reference) 

74% 
76°F 

I L ~ P  

7 

Time 

0 

10 

o 
10 



THERMOCOUPLE C;\LIBRATION 

THEXIOCOUPLE I. A.: L d LEXGTH: 6' D ATE 

CALIBRATED BY: &w@ 
REFERENCE THERMOMETER: 'gfl 

SOLT.CE REFERENCE TEST 
THEXMOMETER THERIMOCOUP3 
TEMPERATURE TEMPER4TLTiE 

TEMPERATURE 
DIFFERENCE 



TKEILnOCOUPLE CALIBRATION 

THERMOCOLPLE I.D.: Lp LENGTH: DATE: & / z D / ~  
CALIBRATED BY: 

Reference Test 
Thermometer Thermocouple Temperature Thermocouple 

Source Temperature Difference Simulator 
e ) Z  2~ 1 . ~ 1 q  senin!: 



THERMOCOUPLE CALIBRATION 

Thermocouple I.D.: U Y  Length: 12 FF Date: 

Calibrated By: 

Reference Thermometer: - 

Reference Test 
Source Thermometer Thermocouple Temperature 

Temperature Temperature Difference * $c O F  I 

44 NR drto aL ,o ~0 

re. mf4T4 7 s  5 ,s  1 8  7 
O ~ I L I A , P  +?o 100~ 5' 771? 1.3 
Y o r  u i ~  / 78'4' ( Lo, / I .  b 



THERMOCOUPLE CALIBRATION 

Thermocouple LD.: 0 by- 3 Length:QL+ T X  c.A/tl Date: S ~ Y ~ . J  
Calibrated By: g&nnddda&& 
Reference Thermometer: /a43 

m 
Reference Test 

Thermometer Thermocouple Temperature 
Temperature Temperature Difference 

O F  
v O F  O F  



THERMOCOUPLE CALIBRATION 

Thermocouple LD.: 0 V- ( Length: ~!Jl/co r l i rn  , Date: ~ / / / 1 9 / ~  

Calibrated By: d>.&T$? 
Reference Thermometer: 

Reference Test 
Source Thermometer Thermocouple Temperature 

Temperature Temperature Difference 
O F  O F  O F  

I 

I .  42 ZY, 7 24, 6 0. i 
f i c ~  L . 5  a 5 7  6.8 
h j l l o r / p  f/7d (00,o 9760 It 0 

HOT ah 1 '72(0 I7d.q 0 .7  



THERMOCOUPLE CALIBRATION 

Thermocouple LD.: 4 Yo ~ e n ~ t h : s f i / ,  l, red Date: g h ? / ~  

Calibrated By: 

Reference Thermometer: " lay3 

Source 

I 

Reference 
Thermometer 
Temperature 

Test 
Thermocouple 
Temperature 

Temperature 
Difference 




