
AP42 Section: 

Background Chapter: 
Reference: 
Title: 

11.7 

4 
12 
Volatile Organic Compound 
Emission Testing, Golden Astro 
Furnace Exhaust, Coors Electronic 
Package Company, Chattanooga, 
TN, August 26, 1993, Analytical 
Testing Consultants, Inc., 
Kannapolis, NC and Roswell, GA, 
September 1 993. 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.




AP-42 Section fi 
Reference 

Report Sect. 
\Reference I 

I 

VOLATILE ORGANIC COMPOUND EMISSION TESTING 
GOLDEN ASTRO FURNACE EXHAUST 

COORS ELECTRONIC PACKAGE COMPANY 

CHATTANOOGA, TENNESSEE 
AUGUST 26, 1993 
REPORT # 5392 

Temporary Operating Permit # 
0090-30500899-80T 

ANALYTICAL TESTING CONSULTANTS, INC. 

301 Brookdale Street 
Kannapolis, N. C. 28083 
(704) 932-3193 

Prepared by: 
kp 

Issue Date: 
September 1, 1993 

P. 0. Box 767190 
Roswell, Georgia 30076 
(404) 587-5696 

Distribution: 
Mr. Brent Floyd 
(5 copies) 



- 
Introduction 

Source Description 

Results Summary 

Results, Conclusions, and Comments 

Sampling and Analytical Procedures 

Calculations 

Data Sheets 



- INTRODUCTION 
. . 

This report presents the results of volatile organic compound (VOC) emissions testing 
. .; 
..: 
. . performed on the Golden Astro Furnace exhaust in operation at Coors Electronic 
. . Package Company. Testing was conducted on August 26, 1993. These results are 

, .: presented in the following RESULTS SUMMARY and RESULTS, CONCLUSIONS, 
AND COMMENTS. 

?. The purpose of this test was to determine emission rates and compare those to 
i: ,:..; ..-" permitted levels as established by the Chattanooga-Hamilton County Air Pollution 

Control Bureau and contained in the applicable provisions of the Chattanooga Air 
Pollution Control Ordinance. 

The test was conducted by ANALYTICAL TESTING CONSULTANTS, INC. 
Kannapolis, N. C. and Atlanta, Georgia Members of the test team were Richard 
Westbrook, team leader, John Welch, and James Whitlock. 



SOURCE DESCRIPTION 

A Golden Astro ceramic processing furnace (Model #CPF-2048-MS, serial #F860806) 
is utilized for curing of ceramic plates for computer chips. The furnace was originally 
scheduled to be charged with 48 pounds of product. However, the furnace would not 
hold that much. A full charge of 36 pounds was agreed upon by Hal Roach, 
representative of Chattanooga-Hamilton County, and Brent Floyd, representative of 
Coors Electronic Package Company. A no'rmal charge for the furnace is 
approximately 12 pounds. 



? 
RESULTS SUMMARY 

. . 
, 

. . SYSTEM COORS ELECTRONIC PACKAGE CORPORATION 
-. . CPFEXHAUST 

TEST DATE AUGUST 26, 1993 

. . PARAMETER RUN #l' RUN #2 RUN #3 AVERAGE - . . . . 
-. .. . . . ... . . . .:.., . .. ... . .  , .  ... . .. :. I .  .:; . . . . . . , . 

Qs, FLOW, ACFM 532.8 507.1 460.7 500.2 I(, . . . 

Qs dry, FLOW SCFM 502.4 465.6 417.2 461.7 

MOISTURE, %M 2.05 2.41 2.83 2.43 

Vm std, CUBIC FT. 33.29 32.86 32.68 

VOC, PPM CARBON 3.16 3.02 26.62 10.93 

VOC, LBSIHR AS CARBON 0.0031 0.0029 0.0228 0.0096 

ALLOWABLE, LBSIHR 1.54 



- RESULTS, CONCLUSIONS AND COMMENTS 

A summary of some pertinent results appear in the preceding RESULTS SUMMARY. 
For additional information, please consult the CALCULATIONS and DATA SHEETS 
sections of this report. 

Results showed the VOC emissions to be much less than the allowable of 1.54 Ibslhr. 
. . Near the end of the third run, a spike occured. Although the episode was continuing 
. . ... at the end of testing, emissions had already peaked. It was agreed that testing would ;... 
.... . . remain as planned and was limited to the three one hour runs. The highest emission 

during the testing was 0.07 Ibslhr, so it is highly doubtful that any extension in testing 
would have created any excursions above the allowable. 



SAMPLING AND ANALYTICAL PROCEDURES 

The following test methods were utilized and approved prior to testing as part of the 
pre-test protocol and agreement. One variation was the use of EPA method 1 instead 
of la. The reason for stipulating EPA method l a  originally was based upon the 
assumption that the exhaust diameter was eight inches. Once on site, it was 
measured and found to be twelve inches. .Therefore, EPA method 1 is applicable. 

TEST METHODS 

I. METHODS AND APPLICABILITY 

A. M e t h o d 1  Sources 

PRINCIPLE AND APPLICABILITY 

a. Principle. To aid in the representative measurement ofpollutant emissions 
andlor total volumetric flow rate from a stationary source, a measurement site 
where the effluent stream is flowing in a known direction is selected, and the 
cross-section of the stack is divided into a number of equal areas. A traverse 
point is then located within each of these equal areas. 

b. Applicability. This method is applicable to flowing gas streams in ducts, stacks, 
and flues. The method cannot be used when: (1) flow is cyclonic or swirling (see 
Section 2.4), (2) a stack is smaller than about 0.30 meter (12 in.) in diameter, or 
0.071 m2 (113 in.2) in cross-sectional area, or (3) the measurement site is less than 
two stack or duct diameters downstream or less than a half diameter upstream 
from a flow disturbance. 

The requirements of this method must be considered before construction of a new 
facility from which emissions will be measured; failure to do so may require 
subsequent alterations to the stack or deviation from the standard procedure. 
Cases involving variants are subject to approval by the Administrator, U.S. 
Environmental Protection Agency. 



B. Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate 
JType S Pitot Tubel 

PRINCIPLE AND APPLICABILITY 

a. Principle. The average gas velocity in a stack is determined from the 
gas density and from measurement of the average velocity head with a Type S 
(Stausscheibe or reverse type) pitot tube. 

b. Applicability. This method is applicable for measurement of the average 
velocity of a gas stream and for quantifying gas flow. : 

C. Method 4 - Determination of Moisture Content in Stack Gases 

PRINCIPLE AND APPLICABILITY 

a. Principle. A gas sample is extracted at a constant rate from the source; 
moisture is removed from the sample stream and determined either volumetrically 
or gravimetrically. 

b. Applicability. This method is applicable for determining the moisture 
content of stack gas. 

b.1 Two procedures are given. The first is a reference method, for accurate 
determinations of moisture content (such as are needed to calculate emission 
data). The second is an approximation method, which provides estimates of 
percent moisture to aid in setting isokinetic%ampling rates prior to a pollutant 
emission measurement run. 

b.2 The reference method is often conducted simultaneously with a 
pollutant emission measurement run; when it is, calculation of percent isokinetic, 
pollutant emission rate, etc., for the run shall be based upon the results of the 
reference method or its equivalent. The reference method was employed for this 
source. 



D. METHOD 25A- Determination of Total Gaseous Orqanic Concentration Usina a name Ionization Detector. 

APPLICABILITY AND PRINCIPLE 

a. Applicability. This method applies to the measurement of total gaseous 
organic concentration of vapors consisting primarily of alkanes, alkenes, and/or 
arenes (aromatic hydrocarbons). The concentration is expressed in terms of 
propane (or other appropriate organic calibration gas) or in terms of carbon. 

b. Principle. A gas sample is extracted from the source through a heated 
sample line, if necessary, and glass fiber filter to a flame ionization analyzer (FIA). 
Results are reported as volume concentration equivalents of the calibration gas or 
as carbon equivalents. 

Heated sampling line was connected to the stainless steel sampling probe 
and the analyzer. The analyzer was calibrated prior to testing with EPA protocol 1 
gases: 16.5 ppm, 30.6 ppm, 64.1 ppm, and 86.6 ppm, all propane mixtures in air. 

II. APPLICATION OF METHODS TO COORS ELECTRONIC PACKAGE CO. 

The test team from Analytical Testing Consultants consisted of Richard 
Westbrook, test team leader, John Welch, Sr. Technician, and James Whitlock, 
technician. After setup and preliminary data collection (upstreams, 
downstreams, cyclonic flow checks), the heated Ratfish (Model #RSCA 55, 
serial # 414291) flame ionization detector was calibrated with the above 
specified gases. Preliminary calibrations were acceptable and monitoring 
began. The protocol sheets for these gases are included in the calibration data 
section of this report. 

Flows and moisture runs were conducted concurrently with the collection of 
CEM data. The moisture runs were one hour in length and indicated a stack 
moisture of approximately 2%. The flow data collected at the beginning of each 
run was utilized to calculate emissions. Flow variance among the three runs 
was within 14%. 
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CALCULATIONS 

Flow Rate Calculation 
Moisture Calculation 
VOC Calculations 
Nomenclature 
Calculation F o ~ u l a e  



FLOW RATE AND MOISTURE CALCULATION 

DATA/CALCULATION 
DATE 
AVG DH ( I N  H 2 0 )  
P ATM (IN HG) 

PS (IN HG)  
t M  (DEG F )  
TM (DEG R )  
VM ( F T 3 )  
VM STD ( F T 3 )  
VLQ (ML) 
VV STD ( F T 3 )  
V STD ( F T 3 )  
%M 
MD 
MWD 
M 
t S  (DEG F) 
T S  (DEG R )  
SUM SORT DP - 
N DP 
AVG SQRT DP 
CP 

DS ( I N )  
AS ( F T 2 )  
QS, ACFM 
Q STD (FT3/MIN)  
Q STD DRY, SCFM 
% C 0 2  
%02 
%CO 
%N2 

RUN # 1  RUN %2 RUN # 3  AVERAGE 
8 / 2 6 / 9 3  8 / 2 6 / 9 3  8 / 2 6 / 9 3  

1 . 0 0  1 . 0 0  1 .oo 



MOISTURE DATA 

RUN # 1  

1ST IMP. 2ND IMP. 3RD IMP. 4TH IMP. TOTALS 

NET 

RUN #2 

1ST IMP. 2ND IMP. 3RD IMP. 4TH IMP. 
BEGINNING 100  1 0 0  0 3 0 0  

ENDING 1 0 0  1 0 0  2 3 1 5 . 2  
NET 0 0 2 1 5 . 2  1 7 . 2  

RUN 8 3  

1ST IMP.  2ND IMP. 3RD IMP. 4TH LMP. 
BEGINNING 100  1 0 0  0 3 0 0  

ENDING 1 0 0  1 0 2  1 317 .2  
NET 0 2 1 1 7 . 2  2 0 . 2  



CALCULATIONS 

DATE COORS ELECTRONIC PACKAGE CORPORATION 

SOURCE GOLDEN ASTRO FURNACE 

RUN # ONE 

POINT # Tm TS DP SQRT DP dH 

% N2 (BY DIFFERENCE) 



CALCULATIONS 

DATE 

SOURCE 

RUN # 

POINT 

COORS ELECTRONIC PACKAGE CORPORATION 

GOLDEN ASTRO FURNACE 

TWO 

# Tm Ts DP SQRT DP dH % 02 

% N2 (BY DIFFERENCE) 



CALCULATIONS 

DATE COORS ELECTRONIC PACKAGING CORPORATION 

SOURCE GOLDEN ASTRO FURNACE 

RUN # THREE 

POINT # Tm TS DP SQRT DP dH 

% N2 (BY DIFFERENCE) 79 



TOTAL VOC EMISSIONS MEASUREMENT 
INSTRUMENTAL ANALYZER METHOD - 

COORS ELECTRONIC PACKAGING CORPORATION 
CHATTANOOGA, TENNESSEE 

- GOLDEN ASTRO FURNACE EXHAUST 

DATE 8/26/93 
K= 1.08 

RUN 91 

TIME CHART PPM AS PPM C MG/M3 AC FM LBS/HR 
C3H8 AS C AS C 

940 
945 
950 
955 

AVERAGES 

RUN #2 

TIME CHART PPM AS PPM C 
C3H8 

ACFM LBS/HR 
AS C 



TOTAL VOC EMISSIONS MEASUREMENT 
INSTRUMENTAL ANALYZER METHOD 

COORS ELECTRONIC PACKAGING CORPORATION 
CHATTANOOGA, TENNESSEE 

DATE 8/26/93 
K- 1.08 

RUN #3 

TIME CHART PPM AS PPM C MG/M3 ACFM LBS/HR 
C3H8 AS C AS C 

1220 
AVERAGES 



NOMENCLATURE 

MWD 

(square inches), Cross sectional area of nozzle 

(square feet), Cross sectional area of stack 

Pitot tube calibration coefficient 

Percent Excess Air 

(scfdIlO 6 BTU), F factor 

(inches of water) Average orifice meter reading 

(million BTUlhr), Heat Input Rate 

Percent lsokineticity 

(Ibllb mole), Molecular Weight of wet gas 

Percent Moisture 

Mole fraction of dry gas 

(Ibllb mole) molecular weight of dry gas 

N DP Number of sample points 

P ATM (in Hg), Local atmospheric pressure 
. .. ... . .. ,. . . PM (in Hg), Absolute pressure in dry gas meter 
.. . 

PS (in Hg), Absolute stack pressure 

PS GAUGE (inches of water), Measured static stack pressure gauge 

P STD (29.92 in Hg), Standard pressure 



- .  

PMRA (Iblhr), Pollutant mass rate based on ratio of areas 
- 
. . 

PMR AVG. (Iblhr), Average pollutant mass rate 

. . PMRC (Iblhr), Pollutant mass rate based on concentration 

:. .. PMRU (Iblmillion BTU), Specific emission rate 

DP (inches of water), Velocity presspre 
. . 

,.... .> QS (cubic feetlmin.), Actual stack volume flow rate 
:- ..,. . . . . . . 

Q STD (cubic feetlmin.), Stack volume flow rate at standard 
. . conditions 

TM (degrees R), Average dry gas meter temperature 

TS (degrees R), Average stack temperature 

T STD (528 degrees R), Standard temperature 

VLQ (ml), Liquid volume 

VM (cubic feet), Sample volume measured by dry gas meter 

VM'STD (cubic feet), Sample volume at standard conditions 

VS (Wsec), stack velocity 
J 

VV STD (cubic feet), Volume of water vapor collected, 
* - I  corrected to standard conditions 

.. . W (gm), Total weight of particulate collected 

TIME (MIN.)Duration of test 



r 

. . 
CALCULATION FORMULAE 

- , . .. 

1. Absolute pressure in dry gas meter 

.-. . . PM = P ATM + DH113.6 

. . 
2. Absolute Stack Pressure 

PS = P ATM + PS gauge113.6 

T? 
::.:,:! 

3. Sample volume at standard conditions 
. . . . 
. .. 

VM STD = (VM) (T STDKM) (PMIP STD) 

4. Volume of water collected, corrected to standard conditions 

VV STD = (.00267) (VLQ) (T STDIP STD) 

5. Total sample volume at standard conditions 

V STD = VM STD + VV STD 

6. Percent moisture in stack gas 

%M = (100) (VV STD)/V STD 

7. Mole Fraction of dry gas 

MD = (100-%M)1100 
.. . 

,:,+: .~ .. 
8. Molecular weight of the wet gas 

. .. ...- .. . 

M = (MWD) (MD) + 18(1-MD) 

9. Stack velocity 

VS = (85.48)(CP)(flS1(PS)(M))~l~((Sum DP)'lZ N DP)) 



- .  

10. Stack volume flow rate 
- 

QS = (60)WS)(AS) 

... . . 
11. Stack volume flow rate, standard conditions including 

.. . 

. . .  
moisture 

Q STD = (T STDlP STD)(PS/TS )(QS) 

12. Stack volume flow rate standard conditions dry 
?. r: .: : ..... ,::: .. 
. . 

Q STD DRY = (Q STD)(l-%M) 

13. Pollutant mass rate, concentration basis 

PMRC = (.1323)(WT)(Q STD)/V STD 

14. Pollutant mass rate ratio of areas basis 

PMRA = (. 1323)(WT)(AS)(144)/(Time)(AN) 
15. Percent lsokineticity 

16. Average pollutant mass rate 

PMR AVG = (PMRA + PMRC)R 

17. 5% EXCESS AIR 

;:< ,.:: 
%EA = (100) (%oxygen - (.S)(%carbon monoxide) 

.,. ,. ... (.264)(%nitrogen) - %oxygen + (.5) (%carbon monoxide) 

18. Heat input rate 

HI = ((.6) (Q STD DRY)IF)((20.9 - %oxygen)l20.9) 

19. Specific emission rate 

PMRU = PMR AVGlHl 



DATA SHEETS 

Moisture Run Data Sheets 
lmpinger Data Sheet 
Flow Traverse Data Sheets 
Orsat Data 
System Calibration Error Data 
Source Survey 
Equal Area Determinations 
Process Temperature Tracking 
System Sketch 
Calibration Information 
Strip Chart 



ANALYTICAL TESTING CONSULTANTS, INC. 
KANNAPOLIS, N.C. ATLANTA, GEORGIA 

MODULE SAMPLING DATA SBEET 

CLIENT [DO@ < NEL i i i s d ;  c DATE f / j L / 9 3  
LOCATION L HA T Tb N d b 6 A .  Td SOURCE ' & ~ / A . L €  
TEST TEAM Jd. EL).  3 d  RUN # / 
--------------------------------------------------------------*------- 
Pbar 2 9.7.4/ LEAK RATES SETUP 

Method 

MODULE /.z ls / 
FILTER - 
NOZZLE - 
PITOT - 

PITOT: 

s t a r t  

end / 

ORETICAL PITOT 
START TIME 4 : D D A ~  FINISH TIME /O :ODAn 
COMMENTS : 

TOT/ 
AVG b1.0 81.5 a.3sS) I 3 V . b L  



. .! 
ANALYTICAL TESTING CONSULTANTS, INC. 

. .. KANNAPOLIS, N.C. ATLANTA, GEORGIA 

MODULE SAMPLING DATA SBEET 

r .  CLIENT /oo/l I pL&L Z o n l r ' ~ .  DATE %/2~/93 
LOCATION C A , ~ T T A A / ~ & ~ A .  FN SOURCE CVILAJA L.G 
TEST TEAM /Zd. J J .  h s ,  

7 
RUN #a 

----L---------------------------*----------"-------------------------- 

Pbar 2 9. 7 4  LEAK RATES SETUP 

PSL I I . . start.DIJ.@ 

Method 4 end,bog@ 5 " Tm 

, . 
MODULE A. T ' L  

. .. 
, ., 

FILTER - 
*.. ..., .. . .... ... , NOZZLE 

- 
.. . . . . . . . . 

PITOT - 
T ORETICAL PITOT 

START TIME //9 . ' / 2 A m  FINISH TIME / / . ' / L ! A ~  
COMMENTS : k 



ANALYTICAL TESTING CONSULTANTS, INC. 
KANNAPOLIS, N.C. ATLANTA, GEORGIA 

MODULE SAMPLING DATA SKEET 

CLIENT /do,? 5 ~ L € L  7 f f o  /u ; c DATE Y/26/93 
LOCATION 7-74 ~ m 6 A .  T-€&d SOURCE F U ~ ~ ~ A L F  
TEST TEAM A d  J d .  J-  RUN # 3 ...................................................................... 
Pbar 2 9. 7'7' LEAK RATES SETUP 

Method 4 
MODULE /.zL& I 

FILTER - 
NOZZLE - 
PITOT - 

end.DoY @ 5 I 1  

PITOT: 

start 
A - B - 

C 
end 
A - B - 

I 

START TIME //. ' 2 S ~ n  
COMMENTS : 1 





k1;ALYTICLL TESTING CO:!SULTAIU'TS, IIQC. Form # 15 

TRAVERSE DATA 6: FL0I.I COMPUTATION 

Customer /&o/;lf L?%EL ~ R O A J ~ ' ~  Tes t  NO.L~E&E */ Test  Team fld, JIJ , 
Location c l j ~ ~ ~ ~ / L l o o d A  . T a d  Date y/.2~/9 3 

U n i t  I - U A A I ~ L &  Barometer 2'9.79 i n .  Hg. 
Dry Bulb F. 

hlet  Bulb F. 

5.m 
Time f f  .m 
sp -*::: ;: 
p i t o t  Type ~ / € c I ~ c  

Fs f o r  P i t o t  &.PC/ 

m t c h  (if a m  

.ts (Avg.) = + 460= 
-. . 

Ts (Rankinj 

2.Duct A F e a  = A = - - 

3.Ps= Earometer+ Sp = . , 
. . 
..: . . .. 

i n .  HE. ... : . . . . 
. . 

530 Ps 4 .G .D.= / , [~ , - ) ( - - - - - ) -  29.92 - 

lbs/cu. ; 

5 .K=Cofistant= 1096:5= 
VXTr 

6 . v = v e l o c i t y = ~  F~ pvirp Avg. 

f t / m i  \ 
7 . V O L W  average =AXV ;. 

= Spec.  Wt. of A i r  = .075 l b s / f t 3 ,  . ACF : 
#i?D<= angle  i n  degree of t o  y i e l d . o A ~  ~.SCFI.! = v o l , e  (330) (-es--): .{; 

s 29.92 



-. \ 
A1;ALYTICAL TESTIllG CO:!SULTAliTS , IIGC. Form # 15 

TRAVERSE DATA & FLOW COMPUTATIOIi 

Customer /od/l s N E L E O ~ ; C  - T e s t  I{o.,&~n&*;Z T e s t  T e a m / ~ , J d  

Locat ion  c,&T~PAz)DO&. TEAM Date  Y)AL/P 3 

- unit ~ ~ R A J A L F  Barometer  2 9.7Y i n .  Hg. 
Dry Bu lb  F. 

Wet Bulb  F. . . 

@ T i m e l b  . .. 

i n  WG 
SP &in 
P i t o t  Type V E C , ~  
F s  fo r  P i t o t  d . f V  

%etch (If a n p w  

.ts (Avg.) = + 460= 
-. . 

Ts (Rankin)  .. 

2.Duct B f e a  = A = - - 

Sq.Ft .  

3.P,= Earorneterl+ Sp = . . , .. 
. . . .. . :,./, 

i n .  H E .  .la, . 

530 Ps ~ . G . D . = P ~ ( ~ ~ - ) (  p - - - -  )- 
9.92 - 

l b s / c u .  '.; . , 
... 

1096.5= 5.K=Constant= -- -- .. . . . 
EE- 

6 . V = V e l o c i t y = ~  F~ v$ Avg. 
. . 

f t /mi  .. 

7 .VOLUME average  =AXV = . . 

. . 
= S p e c .  W t .  o f  A i r  = .075 l b s / f t 3  . . .  

ACT 1;:; 

#0<= a n g l e  i n  degree  of  t o  y i e l d  OAP ~.sCFI.: = \lolun,e (??c) ( -Ps- - ) .  :; 1 
29.92 



A1:ALY TICAL TESTING COI!SULTAliTS , n?c. Form # 15 

TRAVERSE DATA & FLOW COMPUTATION 

C u s t o m e r / f i o ~ ~  ELEC/-&O&;C Tes t  No./&nt*3 Tes t  ~ e a m / e , J u  

L o c a t i o n ~ / ~ 7 7 - ~ d & o d ~ .  TEOVAJ Date ~ / 2 ~ / 9 3  

Unit F U ~ M A L E  Barometer ,2 9.71/ In. Hg. 
Dry Bulb F. 

Wet Bulb F. 

@ Time / /  . / f  
i n  WG 

SP L i n  ~g 
P l t o t  Type ~ / E O > C  

Fs f o r  p i t o t  ~ . 5 ' f /  

%etch  (if 

. t s  (Avg.) = + 460= 
-. . 

Ts (Rankin) 

2.Duct Area = A = - - 

Sq .F t .  

3.Ps= Ea rome te r~ f  SP = . . .  
.. . 
... .. .. 

i n .  HE. .,;.. 
. . .  

530 PF. 4 . G . D . = P ~ ( ~ ~ - ) ( ~ ~ ~ ~ ~ ) =  - 
lbs /cu.  

. . 

1096.5= 5.K=Constant= m 
6.V=Veloc i ty=~ F~ vvp A V ~ .  

f t / m i  

7.VOLWE average =AxV = 

/f = Spec. W t .  of A i r  = .075 l b s / f t 3  ACT 

#D<= angle  i n  degree of t o  y i e l d  OAF ~ .SCFI :  = V O ~ U I T , ~  (?:!?)(-??--), 
29.92 



\ 
A1;ALYTIChL TESTIIlG COI?SULTAIV'TS, II\'c. Form # 15 

TRAVERSE DATA & FLOW COI4PUTATION 

Customer&okf &.L€cTnod; c T e s t  No. d f ~ k  ' 3  Tes t  Team /<, JJ 
Location L N ~ ~ T p h ) o a b A .  Jmh,  Date %L/P  3 

Unit ~ O & ~ ) A L &  Barometer 29.7Lj i n .  Hg. 
Dry Bulb F. 

Wet Bulb F. 

Time 1% . ~ k a  
i n  WG 

SP i n  ~g 
P i t o t  Type r$&,>C 

Fs f o r  P i t o t  o.gY 

a e t p h  (if a n ~ w  

. ts  (Avg.) = + 460= 

. .. . 
i n .  H E .  :i. . . . ,... . , . .  . . 

530 Ps 4 . G . D . = ~ ~ ( ~ ; - ) ( ~ ~ : - - ) =  
92 

lbs/cu . 
1096. 'j= 5.K=Constant= -- - -  
WE- 

6 .V=Velocity=K Fg v6. 
ft/mi 

7.VOLW.E average =AxV = 

= Spec. Wt. of A i r  = .075 l b s / f t 3  ACF 

#D<= angle  i n  degree of t o  y i e l d  OAP 8 .SCFIII = Volurr,e (2ic) (-??--).  
29.  gzJ 



ANALYTICAL TESTING CONSULTANTS, INC . 
GAS ANALYSIS DATA FOR EPA 3A 

DATE: Y/J L/? 3 ANALYST: JLJ 

CLIENT: look's € .LEL~~o/J I 'c  SOURCE : CUR &A LE 

CALIBRATION DATA 

INSTRUMENTS cys ; TC , 

CAL GAS OXYGEN % INST. READING 

HI PURITY N, 0s. - 
AIR 20.95% /?&.P,% 
11.0% 0, 11.0% 

- 

CARBON DIOXIDE BY FYRITE 
SAMPLE DATA 

RUN &3 SAHPLE TYPE: - 6 R A ! 3  I N T E G R A T E D  - CONTINUOUS 



SYSTEM CALIBRATION ERROR DATA 

CLIENT f;,+,, k / e ~ j /  
LOCATION CA&,,,,,,, / J, 
SPAN VALUE /I, 
METHOD 2 T&' ANALYZER ,,?&/s L TL/ 

INITIAL CALIBRATION 

SPAN CONCENTRATION= PPM OR %/WIT 

%ERROR = (PREDICTED-ACTUAL)/PREDICTED X 100' 
'PXZDICTED MINUS ACTUAL SHOULD BE TAKEN AS ABSOLUTE VALUE! 

I I I 
FINAL 



ANALYTICAL TESTING CONSULTANTS 
SOURCE SURVEY AND DESCRIPTION 

SYSTEM TYPE: B O I L E R  P R O C E S S  / - OTHER . . 
-. 

NARRATIVE DESCRIPTION: ,45 rim ,-.,,ojr~D c ~ # - ~ d 4 f - ~ ~  
5 ~ 3 2 , ' ~ ~ "  f TLb 8oL 

.. . 

. . PURPOSE OF TESTING: - E V A L U A T I O N  
. . c  

PROCESS RATE OR CAPACITY: :L* jt4 &RY DETERMINED BY: h A ~ I ~ ~ c L  .. . 
Abrcloanw) .. . ::,: .. ,, 

, ... 
.. 

, CONTROL EQUIPMENT: S C R U B B E R  - ESP - BAGHOUSE .. . 
. -, . ., 
.. . .. .. 

d v b ~ b  
. . 

J OTHER 6 : d  F I A R G  . . 

CONTROL EQUIPMENT OPERATING PARAMETERS: PRESSURE DROP </A OTHER 
I 

SAMPLING LOCATION DATA: 1 ~ ~ / 
DISTANCE DOWNSTREAM FROM FLOW 
NATURE OF DISTURBANCE: BEND. BYPASS, DUCT, 

# S  

OTHER g b ; ~ n ~ i - ~ f i  5 
DISTANCE UPSTREAM FROM FL W DISTURBANCE: 
NATURE OF DISTURBANCE: & ? a a  FAN, EXPAN.SI$N, DUCT. 

J OTHER 2 d , 'nn~  me5 
INDIVIDUAL STACK - COMMON STACK - 8 ,  

STACK DIAMETER OR DIMENSIONS: 12 
NUMBER OF PORTS: 2 POINTS PER PORT: 6 
SKETCH: 

... .. ... , 
... :,.. . .. .. 

f f  ESTIMATED MOISTURE: /-J,% ' , 
GAS COMPOSITION BY: FYRITE OXYGEN METER, INSTRUMENTAL, 

OTHER I 

LABORATORY: I 

J SAMPLE RECOVERY: ATC LABORATORY - CLEAN FIELD AREA 
ATC VAN - OTHER 

/ATC VAN OTHER . . SAMPLE SHIPMENT: - 
J SAMPLE ANALYSIS: A T C  - OTHER 

FILTER MATERIAL: G E L M A N  A/E WHATMAN 934AH O T H E R -  



ANALYTICAL TESTIJI'G COJfSULTAI\'TS, INC . 
- 

C u s t o m e r  / B ~ R  c F ~ F L  74od;c D a t e  Y//L /?3 

- L o c a t i o n  C M H ~ L J L J O L A .  rd D a t a  by J J  

Checked  by JIJ 
c 

D e s c r i p t i o n  EQUAL AREA CALCULATIONS 
ROUND DUCT - SIX POINT TRAVERSE/DIAKETER 

Stack I . D . =  12 In .  

Point 
No. 

1 

2 .  

3 

4 

5 

6 

5 o f  . 
D i a m e t e r  

4.4 

14-7 

29'5 

? O e 6  

85.3  

9Sm6 

D i s t a n c e  
( I n c h e s )  

O.<? 

76 
3.5-q 

b: q7 
, d . J q  

1/47 



- 8 ~ 1 5  755 5-6 CCIIES ELEC. FKG. @a3 



1 - n 615 755 5576 C U T S  ELEO. PKG. \ 
/ . . o . . . r r r r . r r r - - - - - - - - - - - - - - - .  U9/138.*32 l39: 25 B32 

.,.y.:l...""...."...... I"YOL,-.I-. _- - .- . -... -..- - .- -.> 





ANALYTICAL TESTING CONSULTANTS, INC 

- BAROMETER #1 CALIBRATION 

STATION PRES. 

29.41 

29.80 

29.98 

30.11 

29.17 

29.43 

29.39 

29.47 

29.77 

BAR. READING 

29.41 

29.83 

29.98 

30.11 

29.16 

29.43 

29.46 

29.47 

29.79 

ADJUSTMENT 

0 

0.03 

0 

0 

0.01 

0 

0.07 

0 

0.02 

INIT 

Dl? 

JW 

RNW 
:... .- . 

CDM ;.:. - 
,.. 
? .  

SM 

WW 

SM 

JW 

SM 



PRIMARY MODULE CALIBRATION CALCULATION 

DATE 6/25/93 
P BAR 29.98 
MODULE I D  ATC 1 
BY MEADOUS 

ORIFICE Vw Vd Tw Td TIME D B@ Y 



POSTTEST MODULE CALIBRATION CALCULATION 

DATE 8/30/93 
P BAR 29.87 
MODULE ID ATC 1 
BY WELCB 

ORIFICE Vw Vd Tw Td TIME D a@ Y 



TYPE "S" PITOT TUBE INSPECTION DATA FORM 

PITOT TUBE I.D. 23 DATE 6/7/93 

PITOT T W E  ASSEMBLY LEVEL? XX YES NO 

PITOT TUBE OPENINGS D M G E D ?  YES (EXPLAIN BELOW) -=-NO 

CRITICAL ALIGNMENT MEASUR??HDSTS 

MEASUREMENT ALPEA BETA GAMMA THETA A Z W 
<10 <5 MUST BE MUST BE 

D t  = 0.375 

COMMENTS 

CALIBRATION REQUIRED? YES XX NO 

Alpha = l e f t  t o  right levelness of the pitot  tube openings 
Beta = front t o  back pitch of the pi tot  tube openings 



STACK TEMPERA= SENSOR CALIBRATION DATA FORM 

DATE 6/9/93 TBERMOCOUPLE NO. 23 
AMBIENT TEMP., F 81 BAROMETRIC PRESS. ,  IN. Hg 29.84 
CALIBRATOR WELCH REFERENCE TEERMOMETER MERCURY-IN-GLASS 

REFERENCE SOURCE* REFERENCE TEERMOCOUPLE TEMPERATURE 
POINT (SPECIFY) TEMP. POTENTIOMETER DIFFERENCE 

NO. F TEMPERATURE, F %** 

1 AMBIENT 81 81 0.000 
2 REFRIGERATOR 37 37.5 0.101 
3 THELCO OVEN 151 151 
4 TEELCO OVEN $96 197 
5 TEELCO OVEN 224 223 
6 TEELCO OVEN 258 257 0.139 
7 TBELCO OVEN 281 281 0.000 
8 TEELCO OVEN 314 312 0.259 

* = TYPE OF CALIBRATION SYSTEM USED 
** = [ (REF TEMP, C+273) - (TEST TEMP., C+273) /REF TEMP, C+273] *100<1.5% 



NATIONAL S P E C W W  GASES 
630 UNITED DRrVE 
DURHAM, NC 27713 
(919) 544-3772 

CERTIFICATE OF ANALYSIS-EPA PROTOCOL M M W S  
. . 

REFERENCE #: 88-25899 CMJNDER #:CC77880 CYL PRESSURE:~OOOPSIG .... . . 

EXPIRATION DATE: 8-6-96 LAST ANALYSIS DATE:8-6-93 
i 

CUSTOMER:NATIONAL WELDERS P.O.# 67393 
SALISBURY, NC METHOD: EPA PROTOCOL # 13.0.4.G-1 

STANDARD: 
., . 

SRM #:2643A ..... 
. : 
....... ........ .... 

INSTRUMENT: 

COMPONENT: BECKMAN THC 

MODEL#: 400 

SERIAL #: 1003052 

LAST CAL.: 8-2-93 

COMPONENT: PROPANE REPLICATE CONC. 
MEAN CONC: 86.6PPM DATE: 8-6-93 DATE: 

COMPONEhT: 
MEAN CONC: 

COMPONENT: 
MEAN CONC: 

BALANCE GASAIR 

REPLICATE CONC. 
DATE: DATE: 

REPLICATE CONC. 
DATE: DATE: 



NATIONAL SPECIALTY GASES 
630 UNITED D R m  
DURHAM, NC 27713 1-1 (919) 544-3772 

CERTIFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES 

REFERENCE #: 88-25898 CYLINDER #:CC114291 CYL. PREsSUREZOOOPSIG 
I 

i s  EXPIRATION DATE: 8-6-96 
! 

LAST ANALYSIS DATES-6-93 

CUSTOMER:NATIONAL WELDERS P.O.# 67393 
! , J  SALISBURY, NC METHOD: EPA PROTOCOL # 13.0.4.G-1 

STANDARD: 

INSTRUMENT: 

COMPONENT: BECKMAN THC 

MODEL#: 400 

SERIAL #: 1003052 

LAST CAL.: 8-2-93 

COMPONENT: PROPANE 
MEAN CONC: 64.1PPM 

.':. , ... . . .. . . . . .. :. , 

. .. 
COMPONENT: 
MEAN CONC: 

, 
. . 

COMPONENT: 
MEAN CONC: 

REPLICATE CONC. 
DATE: 8-6-93 DATE: 

64.OPPM 

REPLICATE CONC. 
DATE: DATE: 

REPLICATE CONC. 
DATE: DATE: 










