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On September 13-15, 1989, IT Corporation's Air Quality Services Group 

performed a source sampling test of General Electric Ceramics, lnc.'s tape casters fume 

oxidizer (Certificate of Operation No. 0090-30500899-74T) to demonstrate compliance 

with applicable provisions of the Chattanooga Air Pollution Control Ordinance. The test 

was conducted to determine the total volatile organic compounds (VOC) mass emission 

rate. The tests were conducted under maximum representative operating conditions. 

The personnel involved in the GE Ceramics source sampling tests were: 

Blake Shirley, IT-AQS 

Larry Moore. IT-AQS 

Charles Clark, GE Ceramics 

Randy Reno. Chattanooga-Hamilton County Air 
Pollution Control Bureau 



2.0 SUMMARY OF RESULTS 

Five tests were conducted to determine the total VOC mass emission rate of GE 

Ceramics' tape casters fume oxidizer. The first test was void due to an upset condition 

("flame-out"). The results of tests 2.3.4, and 5 are presented in Table 1. 

Tests 2, 3, and 4 were performed at a process weight rate of 208 Ibslhr. Test 5 

was performed at a process weight rate of 78 Ibslhr. Tests 3 and 4 provide the most 

consistant results for maximum normal operating conditions. Analysis of the three 

consecutive bag samples collected during Test 2 showed a progressive increase in total 

VOC concentration as methane (91 ppmv CH4. 210 ppmv CH4, and 448 ppmv CH4 for 

bags 1, 2, and 3, respectively). This indicates the process (i.8.. the VOC emissions from 

the process entering the VOC control system) may not have reached a steady state 

condition during the time of this test. Test 5 results show a relatively low VOC emission 

rate compared to Tests 3 and 4. This is due to the reduced process weight rate during 

Test 5. 



3.0 CONCLUSIONS 

The results of all four EPA Method 25A tests successfully completed on GE 

Ceramics' tape casters fume oxidizer indicate this system is in compliance based on an 

allowable emission rate of 0.74 lbs VOC as carbonlhr per 80 lbs of process weight rate. 

The maximum measured emission rate was 0.64 lbs VOC as carbonlhr per 80 lbs 

process weight rate. 
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4.0 EMISSION SOURCE DESCRIPTION 

The GE Ceramics tape casters fume oxidizer is permitted by the Chattanooga- 

Hamilton County Air Pollution Control Bureau as per Certificate of Operation No. 0090- 

30500899-74T. The fume oxidizer services two tape casters located in a secured. clean- 

room environment. Solvents utilized in the tape casting process consist mainly of 

toluene and methyl isobutyl ketone. Solvent vapors are captured by a VOC control 

system which consists of a series of hoods located on each tape casting unit and 

connecting duct work which conveys the vapors to a gas-fired fume oxidizer 

(incinerator). The incinerator firing is by direct gas injection using the ventilation gas 

stream as the source for combustion air. Exhaust from the incinerator is vented to the 

atmosphere via an 18 inch diameter stack. Figure 1 is a schematic diagram of the 

exhaust stack. 
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5.0 SAMPLING PROTOCOL 

The source sampling test conducted at the GE facility is described in the 

Emissions Pre-Test Agreement approved by the Chattanooga Hamilton County Air 

Pollution Control Bureau. This agreement briefly summarized the proposed methods to 

be used during the test. All methods utilized were referenced U.S. €PA Methods. The 

following is a detailed description of all sampling methodologies carried out by IT Air 

Quality Services. 

5.1 Stack Gas Velocltles 

The velocity of the stack gas was measured just prior to the start of each test and 

also during each test. The traverse point locations were determined using U.S. EPA 

Reference Method 1. The velocity was determined using U.S. EPA Reference Method 

2. The velocity pressures were recorded at each traverse point using an S-type pitot 

tube and an inclined manometer. 

Velocity traverses were performed on the outlet of the incinerator approximately 

two duct diameters downstream from the nearest disturbance and four duct diameters 

upstream of the exhaust. Figure 1 is a schematic diagram of the stack arrangement with 

the traverse point layout. 

5.2 Molsture Content of the Stack Gas 

The moisture content of the gas stream was determined by U.S. €PA Reference 

Method 4. This method requires the use of a sampling train as shown in Figure 2. This 

train includes a heated probe and filter preceding the impinger train which is located in 

an ice bath to condense any moisture present in the gas stream. The sampling train 

extracts the stack gas at a constant flow rate. A minimum sample volume of 21 standard 

cubic feet (scf) at a flow rate no greater than 0.75 cubic feet per minute (cfm) is required. 

To meet these requirements, a flow rate of 0.63 cfm was maintained for a sampling 

duration of 64 minutes to obtain a calculated sample volume of 40.32cubic feet. 



TABLE I 

TEST RESULTS 
GE CERAMICS 

CHATTANOOGA. TN 
IT Project No. 406131 

Test Test Test Test 
2 3 4 5 

Test Date 
Test Time (min) 
Stack Diameter (inches) 
Net Test Time (min) 
Vol. Sampled at STP (ft3) 
Stack Gas Temp (F) 
Moisture Content (% Vol) 
CO, (% Vol Dry Basis) 
O2 (% VOI Dry Basis) 
CO (% Vol Dry Basis) 
Stack Velocity (Wmin) 
Gas Flow Rate (ACFM)+ 
Gas Flow Rate (DSCFM)# 
Process Rate (Ibshr) 
Allowable Emission Rate 

(IbslhrI80 lbs process 
weight rate) 

Emission Rate (Ibslhr)' 
Emission Rate' 

(Ibslhr180 lbs process 
weight rate) 

Emission Rate (tonslyr)' 

+ ACFM - Actual cubic feet per minute 
# DSCFM - Dry standard cubic feet per minute 

Total VOC Emission Rate as Carbon 



Appendix A 

C a l i b r a t i o n  Data 

Note: OVA C a l i b r a t i o n  Data P r e s e n t e d  
i n  Appendix C on S t r i p  C h a r t s  
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R1 ROTRMETER CRLIHRRTION 
3-8-89 

M. R. S - 

1 ST 2ND 3RD RVERRGE 

, . SETTING TIME T I  ME TIME TIME 

R e g r e s s i o n  Out D I . L ~  : .. . - 

I 
Const a n t  
S t d  Et-r cnf Y E s t  
R Sq~tar-ed 
No.  o f  Observa t  i o n s  - 

I D e g r e e s  of  Ft-eedoro 3 

X C o e f f i c i e n t  ( s )  0. 14239Sr . . 

I 
S t d  E r r  nf Coef. 0. 1:1131714 

FLOW 
RRTE 

L/M 



THERMOCOUPLE READOUT CALIBRATION 

I I 1 I I 1 I 

0 
I 

50 
1 

100 
I 

150 200 250 300 350 400 450 500 

THERMOMETER (F) 
OMEGA HH-99A-K CALIBRATION DATE 6-1 -89 
SERIAL NO. 50 BY: M.S.M. 



b! TYPE 5 PITOT CALIBRATION STANDARDS 

Constructten Standards: p I 

1. D t  - between 0.48 and 0.95 cent lmterr  . 

1. x 5 1.90 cm 

4. ~p must bf higher than ip 

3. u ? 7.62 u 

4. 2 f 1.00 ar 

5. r 7.62 ca 



TYPE S PITW NBE CALIURATIOH . SHEET 
I 

P I W ~  I.D. NO. b oate +++89 performed BY M5M 

V I t o t  A1 lgnment Cal Ibrr t looS 



TYPE S PITOT CALIBRATION SHEET 

0' P i t o t  1.D. NO. - oate $A7/$ r . r r 0 r n a B y d 5 d  

n Construction Calibrations 

A.SIOf P L U C  

1 



Appen?.ix B 

Field Data 



- - p-~m;p - H m - " r . = . = ~ - l - ~ - ~ ~ - - ! - l  
CORPORATION 

RESPONSIVE TO THE NEEDS OF ENVIRONMENTAL MANAGEMENT 

VELOCITY TRAVERSE DATA 

a From outside o f  port  t o  sampling point. 

,* 

Stack Inside Dimensions 18 #I 

Stack Area = / 77  f t 2  

'Barometric Pressure. Pb - 29.  /9 Inches Hg. stack gauge 

Pressure - . 0.05 inches H20 . . .  
Stack Abs: Pressure, Ps = &inches H20 + Pb - m f n c h e s  Hg 

. . m6 
Stack Gas Temp.. Ts - 6 OF. + 460 - /024 
Molecular Ueight of Stack Gas. MS - 2 8.8 
1. V ~ - . 1 7 4 ~ ~ l / b ~ ~ s x 2 9 - 9 2 . r 2 8 . 9 6  , 7 4 , . p x ~ , . d z  

2278. B' Ps T' 
Vs I ft/rnin ' 

2. volume = 2278.8 f t /min x /. 77 s t 2  = 4033 .S-ft3/mfn 
Standard Volume a t  700F and 29.92 Inches HQ: 

- 

2 0 3 7 4 5  scfm 

Data Recorder b?&~#"" G ~ d ~  7 
Date 9 - / 4 - g 9  

P i t o t  tube 5 % p a  
Hanometer I ~ - J C L ' I , J ~  

T h e m e t e r  l - i 6Qn~c~9  It 

Gas veloclty and volume dala. 
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! .. ,  . '. i 
! ( . .  ,. , ;  , ..,..' . . i 

~ . . .. . . . .... : .. . . .. . ., I ' . : :..: '. . , . ] . ..:'I 1 : -- i .;... 1 IN;TERNATGNAL 
TECHNOLOGY 
CORPORATION 

. . - 
RESPONSIVE TO THE NEEDS OF ENVIRONMENTAL MANAGEMENT 

3 .  Test No. 

VELOCITY TRAVERSE DATA ~ o & t f o n  GE C~4r?mr~$  
7 r a V & / J <  

Stack Ins ide  Dimensions / 8 " 'I 

Stack Area - 1. 7 7  f t 2  

?OPT 2 
B a r m e t r t c  Pressure. Pb - 29.54 Inches Hg, s tack  gauge- 
Pressure - .  b.05 lnches H20 . .  . 
Stack Abs.' Pressure, PS - c i n c h e s  H20 + Pb = -Inches no 

. . K 6  
Stack Gas Temp. . TI - 594 OF. + 460 = /054 
Molecular Weight o f  Stack Gas, HS = 2 g.8 

pear 1 1. VS - 174 tp VA~T, x 29.92.1 28.96 ,74cP Ps n,' 
V s  a ~ 3 7 8 . ' f t / m i n  . 

2. ~ o l m e  = 2378.4 f t / rn tn  x /. 77 s t 2  4209.7 ft3/ratn 
. . Standard Volume a t  700F and 29.92 Inches Hg: 

3. f t3/mfn x 530 x P - qZm. 7 x 530 x 2 94 = 
ZZ-q 23%- q- 2 9 5 2  

2 / / 8 . L  scfm 

I ' 

Oata Recorder ~ ~ . ' B L A Z ~  SHM c7 

a From outs ide of p o r t  t o  sampling Date 9 - / . -  69 - 
P i t o t  tube 5 ~ ~ ~ 6  
Hanometer I N C L ~ ~ C  
T h e m e t e r  ~ ~ ~ e m o c o u p l c  

Gas veloclty and volume data. 



- -m - ' = - = .I. . . , . . - I - ? -~  
INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

RESPONSIVE TO THE NEEDS OF ENVIRONMENTAL MANAGEMENT 

s t  0 .  4 . 1 
VELOCITY TRAVERSE DATA 

I 

Tota l  I 
Average1 

From outstde o f  p o r t  t o  sampling 

Stack Ins tde Dlmensions 10 1 
- - 

Stack Area = /. 7 7 f t 2  

Barometric Pressure. Pb - Z 9 .?f inches Hg. s tack  gauge- 
Pressure - .  0.05 tnches H20 . .  . 

Stack Abs.' Pressure, PS = &inches H20 + Pb - m t n c h e r  ~g 

. . r 6  
Stack Gas Temp.. TS = b 0 5 OF. + 460 / 6 
Molecular Weight o f  Stack Ga.s. Us 2 @. 76 
1. V s ~ 1 7 4 ~ p V ~ p ~ s  x29 .92 .xZ8 .96 .  , 7 4 c p x + - x G  

229 7.5 r y  Vs =- f t /m in  ' 

2. 'Yo1m.e = 229  7 . r  f t / m i n  x - 1. 7 7 s t 2  = goL6.S  f t 3 ~ ~ i ~  

Standard Volume a t  700F and 29.92 inches Hg: 
1 

3. f t3/mtn x 530 x P 4oU.c~ 530 x 29.54 - u;- &2 /z 29I92 I 
Z O L S .  1 scfm 

Data Recorder /7 s ~ f l ~ ~  S"1e~'y 
Date 9 -/<- 8 5 

P i t o t  tube S - r y t e  
Ibnometer l ~ c c $ l ~ i  
T h e m e t e r  ~ r r c t n a c u ~ l e  

Gas velocl ly  and volume data. 
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INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

. .- 

RESPONSIVE TO THE NEEDS OF ENVIRONMENTAL MANAGEMENT 

a From outside of port to  sampling point. 

Pi t o t  tube < - T 7 ? 6  
Hanometer I N C L I N E  

T h e m e t e r  T p F e f i a ~ ~ q  I< 

Stack Instde Dimenstons ~~ 1 

Stack Area = /. 7 7 f t 2  
Barometyic Pressure. Pb - 29.94 tnches Hg. stack gauge 
Pressure . . .  . 0.05 'inches H20 - 
Stack Abs.' Pressure, Ps - k 5 i n c h e s  H20 + Pb - =inches Hg 

. . w 6  
Stack Gas Temp.. TS = bZ8 o F . + 4 6 0 -  / o B ~  OR 

- -- 

Molecular Weight of Stack Gas. Hs - Z R.  76 
1. Vs - ,174 cp VilpT, x 29.92.~ 28.96 . ,74cp fi 6 TH, 

vs - 23z'.4 ft/min . 

2. volume = 2 321. 4 ft/min x /. 77 f t 2  = 4/08. 8 ft3/mtt4 
Standard Volume a t  700F and 29.92 inches Ha: - 

zoo.?. 9 scfm 
7 

Data Recorder /7 L?uL~ S ~ I P L ~  
Date ' ? - / ~ - u Y  

Gas veloclty and volume data. 



I ' 1 C L I E N T  S O U R C E  / 7)e. /d>/- %'Ck 

BAROMETRIC PRESSURE. 
STATIC PRESSURE 

PROBE HEATER SETTING 

. . 

. . 
::.:. ::. 
. . 

S i b r l c r l r o T  LCAK.CHECI( @ I S S ~ C .  L;, .< 

INTERNATIONAL 
TECHNOLOGY 
CORPOPATION 

B I Q N A T U R E  

I 
3028 E uaanolla Avenue. h o r n l l e .  T e n n G s  3 7 ~ 1 4  

b15521.1~11 ,S TEST TEAM LEADER 



- 
! ! C L I E N T  - 8 O U R C E  6 CAIk .%IC I 

3 
r .  . RUN NO. . . ~ R O M ~ T R I C  m E s s u n E L W !  SC-~IATIC OF STACK 

DATE 9-/s - f i 4  STATIC PRESSURE .. 
' OPERATORS AMBIENT TEMPERATURE 

UCTEA BOX NO. PRpsE LENGTH 'a ". I<)  ..-) 

I 
P. SAMPLE 8 0 1  NO. PROBE LINER , 

pc2r z 
I j : . i FILTER NO. PORT LENGTH 
; ., 3 .? PROBE HEATER SETTING PORT DIAMETER 



' RUNNO. a A n o u r r n l c  r n E s s u n e L 4 4 4  

STATIC PRESSURE 
O P ~ A T O R S  M ~ C  , I' "" L 

PROBELLNGTH 

NA PORT LENGTH , ,* 
PROBE HEATER SETTING ' PORT DIAMETER z, .,, 

SCHEMATIC OF STACK 



... - 
C L I E N T  [? k ,262~4. c 5 S O U R C E  I 

, . RUN NO. BAROMETRIC PRESSURE~~LL 
. , 

SCHEMATIC OF STACK 
DATE STATIC PRESSURE 1 
METER BOX NO. PROBE LENGTH 

.-i SAMPLE BOX NO. 
s 

PROBE LINER 
PORT LENGTH 

I I 

PORT DIAMETER .j 2 



Bag 1 
Pwt L 

Bag 2 
Pub l 

Bag 3 
P.*k I 

Bag 1 

Pan6 2 

TEST 1 
Tlme - p v  
li%L * 
& 

B 
& B 

8 

Bag 2 
Peer 2 J:o5 

71/0 
31// 

Bag 3 

R,t I 

S:4u 

Bag 1 
Pm{ I 

Bag 2 
PoLIl 

Bag 3 
?'I L 

GE CERAMICS 
Chattanooga TN 

Method 25A Sample Collectlon Sheet 

TEST 2 
Rotameter Settlna 

TEST 3 
Rotameter Settlnq 

B 
R 



GE CERAMICS 
Chattanooga, TN 

Wthod 25A Sample CollecUon Sheet (eont'd) 

TEST 4 
n m  - potameter Setting 
& 

l loo 
A 
S 

a B 
L 

Bag 1 

-?.a4 2 

Bag 2 
?mk 2 

Bag 3 

PMI I 

TEST 5 
Rotameter Setting 

Bag 1 

Bag 2 

Bag 3 



SOURCE SAMPLING EPA PARTICULATE TEST LAB DATA SHEET 

COMPANY G E ? e r k  LS 
- DATE 9 - /Y  - g 9 

SOURCE f i t c  Ca~+.r s BOXNO. 2 . .  RUNNO. 2 . 

CONDENSATION 

PART1 CULATE 
. . ~ . . . .  . . .  

COMPONENT I.D. NO. I N I T I A L  YT.. q FINAL UT.. g NET Wl.. q 

PROBE WASH I I 
ACETONE BLANK 
PROBE WASH (-Blank) 
CYCLONE 
I L T E R  
,IMPINGERS 

PARTICULATE COLLECTED (excluding impinger  ca tch )  = .u 
PARTICULATE COLLECTED ( i n c l u d i n g  impinger ca tch )  = . 
COMMENTS: 

SIGNATURE OF PERSON RESPONSIBLE 
. .  

d d %  DATE Ld/d6"1 



I;: SOURCE SAMPLING EPA PARTICULATE TEST LAB DATA SHEET 
j ! . . .  

COMPANY f l  g Cerr.nlcs- DATE 9 - / 5 -  8$ 
SOURCE Taac  / ' ~ ~ ~ ~ ~ S ~ Z L K B O X N O .  2 RUNNO. 3 

CONDENSATION 

PART1 . CULATE . 
. . . .  . . 

COMPONENT I.D. NO. IN IT IAL  KT.. g FINAL LIT.. q NET KT.. q 

PROBE WASH I I 
ACETONE BLANK 
PROBE MASH (-Blank) 
CYCLOIiE 
FILTER 
IMPINGERS 

PARTICULATE COLLECTED (excluding impinqer c a t c h )  = .!I 

PARTICULATE COLLECTED ( inc lud ing  impinger catch)  = . 
COMMENTS: 

... 

SIGNATURE OF PERSON RESPONSIBLE 
. . 

d L  DATE 14c?/~ 



SOURCE SAMPLING EPA PARTICULATE TEST LAB DATA SHEET 

DATE 9-/5-~9 
BOX NO. 2 . ' ,  RUN NO. 9 . 

CONDENSATION 

PARTICULATE . . 
. . . .  . . .  

COMPONENT I.D. NO. INITIAL UT.. u FINAL UT.. g NET WT.. q 

PROBE WASH I 1 
ACETONE BLANK 
PROBE WASH (-Blank) 
CYCLONE 
F l  LTER 

JMPINGERS 

PARTICULATE COLLECTED (excluding impinger catch) = ,q 

PARTICULATE COLLECTED ( includinq impinger catch)  = .9 

I COMMENTS : 

SIGNATURE OF PERSON RESPONSIBLE u& 
. .  

% DATE d/d+7 



L 
. ~ .--- .. . .. . . .. 

SOURCE SAMPLING EPA PARTICULATE TEST LAB DATA SHEET 

COMPANY f l  P ? . - A ~ I L A  DATE 9 -)5-f9 
SOURCE %A< pu ( + c r  (72 iy BOX NO. 2 RUN NO. 3 

I 

CONDENSATION 

PARTI . WLATE  . 
. . . .  . . 

, 
COMPONENT I.D. NO. I N I T I A L  UT.. q FINAL KT., g NET KT.. q 

PROBE WASH I I 
ACETONE BLANK 

PROBE WASH ( -B lank )  

CYCLOIiE 

FILTER 

IMPINGERS 

PARTICULATE COLLECTED ( e x c l u d i n g  t m p i n g e r  c a t c h )  = 
PARTICULATE COLLECTED ( i n c l u d i n g  t m p i n g e r  c a t c h )  = . 

- 
COMMENTS: 

. . 

. .. 

SIGNATURE OF PERSON RESPONSIBLE 
. I  

DATE @k0/@-9 



Appendix C 

A n a l y t i c a l  Data  



. . SUMMARY OF VOC ANALYSIS 

Test Test Test Test 
2 3 4 5 

Bag 1 

Bag 2 

Bag 3 

91 PPm 425 ppm 357 ppm 19 PPm 

21 0 ppm 380 ppm 409 ppm 19 P P ~  

448 P P ~  void' 420 ppm 18 P P ~  

AVERAGE 250 ppm 403 ppm 395 ppm 19 P P ~  

................................................................... ................................................................... 
a Void due to leak in bag 

A l l  concentrations are in ppm by volume a s  methane. 



















Appendix D 

Calcu la t i ons  



COMPUTER RUN DQTE -3-27-83 
RUN B Y  - L J M  
PROJECT NQME -GE CERQMICS 
PROJECT NUMBER -406131 

F I E L D  DQTQ T E S T  2 

V E L O C I T Y  O R I F I C E  GRS SQMPLE STQCK 
HERD METER TEMP TEMP 

( I N .  W.C.) ( I N .  W. C. ) (DEG. F) (DEG. F)  

I:!. I 2 1.50 111 106 421:) 
0. 18 1.50 118 108 476 
I:! . 2 I:! 1. 50 122 108 540-5@ 
0.22 1 . 50 124 108 c JLC - .-. 
0.27 1. 50 128 110 607 
0.27 1 . 50 a 110 €13 
11. 27 1. 511, 123 110 6 I:! 2 

1.50 0. 29 1 111 58 1 
0. 14 1.50 113 108 525 
0. 15 1. 50 117 108 534 
[ j  .=.= . ~4 1. 50 118 108 566 
0. 28 1 . 51:) 118 108 606 
I:!. 3 I:! 1. 50 118 108 620 
o . 5 1 1.50 118 11:18 606 
I:! . 3 2 1.50 11'3 108 584 
I:). 28 1 . 5 0 113 108 570 

................................................................. 
-TOTAL * 7.774 24. ~:)<!a 3665. OCro 31:! 1 2. ~:!GI:! 
RVERRGE 1:). 486 1 . 5(:!0 114.531 = ~ 6 5 .  250 

NET GRS S Q M P L f  VOLUME I S  43.94 (FT. CUBED) .  
QoVER9GE OF V E L O C I T Y  HERD SQUGRE ROOTS. 



, t  y o c  geot  p3 

1: COMPUTE2 RUN DRTE -9-27-8 '9  
RUN BY -LJM 
PROJECT NRME -GE CERRMICS 
PROJECT NUMBER - 4 0 6 1 3 1  

F I E L D  DQTR TEST 3 

lG:RQvERsE VELOCITY O R I F I C E  GPS SFlMPLE STRCK 
POINTS HERD METER TEMP TEMP 

( I N .  W.C.) ( I N .  W. C. ) (DEG. F )  (DEG. F)  ................................................................. 
1 : 0.  16 1 .50  8 76 525 

0.24 1.50 82 76 534 
7 

.3 (1). 26 1.50 88 7 8  573 

r-:  7 

rll 
10 

1 '> 1 13 L 

- .?4 

I:: 

I Y E T  5P5 SilMPLE VOLUME I S  4 4 . 7 5  (FT. CUBED). 
* RVERFlGE Olz VELOCITY HERD SQURRE ROOTS. 

I 3: \ )  



COMPUTER RUN D R T E  -3-27-89 
RUN B Y  - L J M  
PROJECT NRME -GE CERGMICS  
PROJECT NUMBER -406131 

F I E L D  DQTQ T E S T  4 

,-TRGVERSE 
. . V E L O C I T Y  O R I F I C E  GRS SQMPLE STRCK 
, 3 0 1  NTS  HERD METER TEMP TEMP 

( I N .  W .  C. ) ( I N .  1J. C. ) (DEG. F)  (DEG. F )  

................................................................. 
TClTRi  a.5~14 24. I:II:)~ 3 3 I 0 . (:I 1:) I:) 3677. OI:)I:I 
PVERRGE I:). 532 1 . 51:1<:) 11:13. 438 604. 813 

YET GQS S7MPLE  VOLUME iS 45.8201.:11 ( F T .  CUBED) .  
RVERPGE OF  V E L O C I T Y  dERD SOURRE ROOTS. 



,type geotp5  . 
I COMPUTER RUN DOTE -3-27-89 

RUN BY -LJM 

- PROJECT NQME -GE CERQMICS 
PROJECT NUMBER -4061 3 1 

I ' F I E L D  DRTR TEST 5 

,TRRVERSE .... . VELOCITY O R I F I C E  GRS SQMPLE STQCK 

1'"'"" HERD METER TEMP TEMP 
( I N .  W. C. ) ( IN .  W. C. ) (DEG. F)  (DEG. F )  ................................................................. - 
0. 15 1. 50 1 0 1 88 528 

2 1:). '=, 'Z. 
LL 1.50 104 30 572 .. 1- s ' 1:) . .=, ,4 1. 50 108 31 613 

1:;. 4 (1, . 2.c L~ 1.50 110 32 638 
.: 5 I: .. - 

!:) . ; 1.) 1. 50 111 32 658 
i, 1) .  3 1 1 . 5 i:) 1 33 684 

... 7 0.33 1.50 113 33 662 
:: 8 I:) . 3 i 1. 50 116 36 6 5 1:) : 3 I 12. 13 1. 50 ll(:l 38 560 
10 ) . . LL 1 . 50 1 1 4 1 l:)i:) 5'35 

:.>I 1 

I 
I:). 26 1. 50 116 in(> 623 

12 I:) . 3(:1 1. 515 118 100 cC C)C .-8 

1. 3 11. 32 1. 50 118 101:) 684 
14 1:). 33 1.50 120 100 672 

0. 3 1 1 . 50 121:) Ill 656 
0. 27 1 . 51:) 1 2:) 1 1 1 )  535) 

................................................................. 1:::~~ * 8.186 24. GOO 3365. 01:rO 10043. OI:IO 
2RGE I:) . 5 1 2 1. 500 105. 156 628.063 

1 NET 3RS SFimPLE VOLUME I S  46. 03C)I:13 (FT. CUBED). 
* RVERRGE OF VELOCITY HERD SQURRE ROOTS. 



STACK SAMPLING. CALCULATIONS INPUT DATA 

P r o j e c t  Name ---~d_--Lc-~c~ ------------------ 
Source ----- ~L,LL-LLL~~~---~~LK -------------- 
Computer Run Date  -I'----2-:23 ---------_--------- 

N\ O p e r a t o r s  Name ----- k-& .......................... 
Date  T e s t  was Run -_-~:-L'IZ-P~ ------------------- 

ir 
P r o j e c t  Number ---'OkL31------------------------ 

A n a l y s i s  Type --UUt<r------------------------ 

T e s t  Number 

Volume of L i q u i d  C o l l e c t e d  ( r n l ) .  -30. 't -- 
Volume o f  Meter  ( f  t. cubed) ---- gAj-!i ----------- 

L I* 

B a r o m e t r i c  P r e s s u r e  ---- &%--~%%AQ ----------- 
Aver. D e l t a  H  ( i n .  water  - o r i f i c e  meter)--l,s--- 

Meter C a l i b r a t i o n  F a c t o r -  0. 9 _Baa Y Lt 

Temp. o f  Meter ,  (degrees  f ) (Gas Sample Temp) -l_lY,S 

F i ' t o t  C a l i b r a t i o n  F a c t o r  . 49 -------- 
Average (SIX) D e l t a  P  ( V e l o c i t y  Head --,-yJ----- 

Temp. of  S tack ,  (Degrees F)  - - - I 4 I L l 5  ---------- 
Gage Stack: P ressu re  ( in.  w a t e r )  - 0 5  -- 

P a r t i c u l a t e  C o l l e c t e d  (Grams) --------- 
(12 I<-------- Nozz le  Diameter  ( I n c h e s )  - - ~ L P  -----. -------------- 

Sampl ing Time (Min. ) --&-kL ----------------- 



STACK SAMPLING CALCULATIONS INPUT DATA 

Pro, ect ~ a m e  -G--LT-C~L~~LCA ------------------- 
Source - - - ~ T ~ - L - - L ~ L ~ ~ ~  ----- -r_r.*-~k-------~-- ---- 

- - f9 Computer Run Date ---Lc--J ....................... 
' .L.r:q Operators Name .................................. 

! 
Date Test .was Run - - J - - - J ' : ~ ~  .................... ! 

* 
Project Number ---fFQLL3~----------------------- 

Analysis Type --l l ldli2~-e-----------------------  

Test Number ---J ................................. 
Volume of Liguid Collected (ml) . -i'll-z --------- 
VolumeofMeter (ft-cubed) Y ' i . 7 ;  - 

Barometric Pressure ----- 24,$9 ------------------ 
LJn 

Aver. Delta H (in. water - orifice meter)---&-l.!i 
Meter Calibration ~actor---~.-f&~~ 'f -------- 
Temp. of Meter, (degrees f) (Gas Sample ~ e m ~ )  -1A17 

C02 --o---------------------------------------- 

% co ............................................ 
~ = t o t  Calibration Factor ---Li-t--- 

FIverage (SRR) Delta P (Velocity Head) - _- 54 

Temp. of Stack, (Degrees F) ---2i-5!.Y212L ---------- : 
Gage Stack Pressure (in. water) ---LQS----------- ! 

Stack Area (Sq. Ft-) ----- lt17 ------------------- 
Particulate Collected (Grams) -- 
Nozzle Diameter (Inches) --99 . 6 i s  - 
Sampling Time (Min. ) ----- h-y -------------------- 



% co ............................................ : I 

F l t o t  C a l i b r a t i o n  Factor  ---&q 

Average (SQR) De l t a  P  ( V e l o c i t y  Head) . 53----- 

Temp. of Stack, (Degrees F) ----- GB--L.S_l-------- I 

I 
Gage Stack Pressure (in. water) . o  5 

Stack area (Sq. Ft.) -------- LII~  --------------- 
P a r t i c u l a t e  Co l lec ted  (Grams) ---- --------- 
Nozz 1  e  Diameter (Inches) - -~t - - -~_(La5 

Sampl i n q  Time (Min. ) ---- k!f 

STACK SAMPLING CALCULATIONS INPUT DATA 

P r o j e c t  Name -JL--Lz~A~LLJ .................... 
Source ---- fapL--Ja~fAr--S5*rk ----------------- 
Computer Run Date ---- L L ? - Z - ~ ~ : ~ ?  ---------------- 
Operators Name -------- L-q,! ..................... 

! 
Date Test was Run --4:L5:22 .................... ! 
P r o j e c t  Number - f - y - ~ _ k L l ~  ....................... 
Analysi  s  Type - - M d ~ J h _ r c  ..................... 
Test Number .................................... 
Volume of L i q u i d  Co l lec ted  ( m l )  . ---33. 0 - 

I.. 
I 
I. 

Volume of Meter (ft. cubed) ---- 3s2&/L -- 

Barometr ic  Pressure --39,~-'-------------------- 
Aver. D e l t a  H  ( i n .  water - o r i f i c e  meter)--l,5--- 

Meter C a l i b r a t i o n  ~ a c t o r - - ~ , j - ~ _ b ~ ~ ~ ~  ----- 
Temp. of Meter, (degrees f ) (Gas Sample Temp) l03,3 4 

0 % co2 ........................................... 

! 

02 ---lk ....................................... 



STACK SAMPLING CALCULATIONS INPUT DATA 

Source ----- ~ ~ ~ r - - - L t e L t a r - - _ ~ ~ c ~ s ,  ------------- 

A J .(I Operators Name ----I----------------------------- 

! 
Date Test was Run ----- %-'_L$-=B~ ---------------- ! 

Test Number --z ................................. 
Volume of L i g u i d  Co l lec ted  ( m l  ) . ---&?,-& ------ 
Volume of Meter (ft. cubed) q(1,dg-  

Barometr ic  Pressure ---- 23,-4% ----------------- 
Aver. D e l t a  H ( i n .  water - o r i f i c e  m e t e r ) - - - ~ . ~ - -  

Meter C a l i b r a t i o n  ~ a c t o r - - ~ - , ~ ~ _ M - ~ _ ~  ---- 
Temp. o f  Meter, (degrees f )  (Gas Sample Temp) J ~ J L  

0 % co2 ........................................... 

% co ............................................ 
P i t o t  C a l i b r a t i o n  Factor  . 2 

. 5 1  Average (SQR) D e l t a  P ( V e l o c i t y  Head) ----------- 
Temp. of Stack, (Degrees F) ----- -hdlrJ-k ------- 
Gage Stack Pressure ( in .  water) - Qs-- 
Stack fired (Sq. F t . )  --------- !LZZ --------------- 
P a r t i c u l a t e  Co l l ec ted  (Grams) ------------ 
Nozzle Diameter (Inches) --$P ----- I,>& -- 
Sampl i n ~  Time (Min. ) -------- b_Y ----------------- 



PFIRRMETER SHEET-- 

G. €. CERFlMICS 

.~ .. 
: I 
! , , .  : PFIRRMETER TEST 2 T E S T  3 TEST 4 
i.------------------------------------------------------------------------------ 

I 

. . 
TSR 1,023.7500 1,054.0600 

VMSTD 
, . . . 

VLO 

VWSTD 

BWO 

V S  

QFI 

QSTD 

MN 



I : FIS 

PMR 0.0000 0.0000 0.0000 

NOMECLQTURE 

I F I N  - CROSS SECTIONRL RREFI O F  NOZZLE. SQ. FT. 
RS - CROSS SECTIONRL FIRER OF STQCK, SQ. FT. 

I BWO - FRRCTION BY VOLUME OF WRTER VRPOR I N  GRS STRERM. 
CP - PITOT TUBE COEFFICIENT, DIMENSIONLESS. 
CS - CONCENTRRTION OF PRRTICULFITE MRTTER I N  STQCK GFIS, GR./DSCF. 
H - RVERRGE PRESSURE DROP RCROSS THE ORIFICE,  INCHES H20. 
P - FIVERRGE SQ. ROOT VELOCITY HERD OF STQCK GRS, INCHES H20. 

'1s - PERCENT OF LSOKINETIC SRMPLINB . 
MD - DRY MOLECULRR WEIGHT OF STRCK GRS, LB/LR. MOLE. 

I MN - TOTRL FIMOUNT OF PRRTICULFITE MQTTER COLLECTED, G. 
MS - MOLECULRR WEIGHT OF STRCK GAS (WET BRSIS) ,  LB/LB. MOLE. 

- P B  - BRROMETRIC PRESSURE, INCHES HG. 

I PS - RBSOLUTE STRCK GRS PRESSURE, INCHES HG. 
PMR - PRRTICULRTE MRSS RRTE, LBS/HR. 
QR - VOLUMETRIC FLOW RRTE, RCTURL CONDITIONS FTS/MIN. 
X T D  - VOLUMETRIC FLOW ROTE FIT STRNDRRD CONDITIONS, (DRY BRSIS)  FT3/MIN.  

C: M - RVERRGE DRY GRS METER TEMPERRTURE, *R. 
SR - RVERRGE STRCK TENPERRRTURE, *R. 

E - TOTRL SRMPLING TIME, MIN. 

rJ LO - TOTRL VOLUME OF L I Q U I D  COLLECTED I N  IMPINGERS FIND S I L I C Q  GEL, ML. 
M - VOiUME OF GRS SRMPLE THROUGH THE DRY GQS METER (METER CONDITIONS), CUBIC FT. 

VMSTD - VOLUME OF GRS SRMPLE THROUGH THE DRY GFIS METER QT STRNDRRD CONDITONS FT3. 
WSTD - VOLUME OF WRTER COLLECTED AT 29.92 IN.  HG. AND 70* F CUBIC FT. 
S - STRCK GRS VELOCITY, QCTURL FT. PER MINUTE. 
- DRY METER GRS CRLIBRRTION FRCTOR. 



PRRRMETER SHEET 
. ..- 

G. E. CERQMICS 

P. . , PQRRMETER TEST 3 TEST 4 TEST 5 
______________4--------------------------------------------------------------- 

TSR 

VMSTD 

V L O  

VWSTD 

BWO 

MD 

VS 

OF) 

QSTD 

MN 

CS 



1 PMR 

I, 
0.0000 

NOMECLRTURE 

N - CROSS SECTIONRL RRER OF NOZZLE, SQ. FT. 
S - CROSS SECTIONRL RRER OF STRCK, SQ. FT. 

RWO - FRRCTION BY VOLUME OF WRTER VRPOR IN GRS STRERM. 

€ P - P I T O T  TUBE COEFFICIENT, DIMENSIONLESS. 
S - CDNCENTRRTION OF PRRTICULRTE MRTTER I N  STRCK GRS, GR./DSCF. 

H - RVERRGE PRESSURE DROP RCROSS THE ORIF ICE,  INCHES HZO. 

I - RVERRGE SQ. ROOT VELOCITY HERD OF STRCK GFIS, INCHES H20. 
S - PERCENT OF I S O K I N E T I C  SFIMPLING . 
D - DRY MOLECULRR WEIGHT OF STRCK GQS, LP/LB.  MOLE. 

MN - TOTRL RMOUNT OF PRRTICULQTE MRTTER COLLECTED, G. 

6 S - MOLECULRR WEIGHT OF STRCK GRS (WET B R S I S ) ,  LR/LR. MOLE. 

.. B - BRROMETRIC PRESSURE, INCHES HG. 
PS - RHSOLUTE STRCK GRS PRESSURE, INCHES HG. 

MR - PRRTICULRTE MRSS RRTE, LBS/HR. 5 R - VOLUMETRIC FLOW RRTE, FlCTURL CONDITIONS FT3 /MIN.  
.STD - VOLUMETRIC FLOW RRTE RT STRNDRRD CONDITIONS, (DRY B R S I S )  FT3/MIN. 

RVERRGE DRY GRS METER TEMPERRTURE, *R. 
SR - RVERRGE STRCK TEMPERRRTURE, *R. ,.t M-- TOTRL SRMPLING TIME, MIN. 

" V L O  - TOTRL VOLUME OF L I Q U I D  COLLECTED I N  IMPINGERS FlND S I L I C R  GEL, ML. 

I M - VOLUME OF GRS SRMPLE THROUGH THE DRY GRS METER (METER CONDITIONS), CUBIC FT .  
MSTD - VOLUME OF GRS SRMPLE THROUGH THE DRY GRS METER RT STRNDFIRD CONDITONS FT3 .  

;IWSTD - VOLUME OF WRTER COLLECTED RT 29.92 I N .  HE. RND 70* F CUBIC FT. 
S - STRCK GRS VELOCITY, RCTURL FT. PER MINUTE. 
- DRY METER GRS CRLIRRRTION FRCTOR. 



Kr* G.E. CERFIMICS - CFILCULRTIONS-TEST 2 

r VOLUME 'OF WFITER COLLECTED 
I------------------------- 

~ W S T D  = (VLO) (0.0474)  
VWSTD = 30.4 . 0 4 7 4  

-JWSTD = 1.44096 1 I 
'JOLUME OF GFIS METERED, STFINDFIRD CONDITIONS 
C----------------------------------------- 

'bMSTD = ((17.71) (VM) (PB + H / 13.6) ( Y ) )  / Tbl 
VMSTD = ( 17.71 * 43.94  + ( 29.2 + 1.5 / 13.6 ) + .980044 ) / 574.5  

= 38 .90938  

BWO = VWSTD / (VMSTD + VWSTD) 
,.FWO = 1. 44096'  / 38.90338 + 1..44096 
53WO = 3.571 123E-02 
i. I 

- > 

IOLECULFIR WEIGHT OF DRY GFlS STREFIM 

MD = (0.44)  (XC02) + ( .32)  (202) + (0.28) (XCO + XN2) 
,YD = . 4 4  0 + .32 i t  20 + .28 * (  0 + 80 ) 

1D = 28. 8 

..lOLECULFIR WEIGHT OF STQCK GFIS .. , . 
MS = MD(1 - BWO) + 18(BWO) 

' I S  = 28.8 * (  1 - 3.571123E-02 ) + 18 3.571123E-02 
. IS = 28 .41432  

IELOCITY OF STFlCK GFIS ..................... 
VS = 174 + CP P + SQR (TS + (29.32 / PS) + (28 .96  / MS)) 

..., ,.. ., .. ., 
'OTRL FLOW OF STFICK GFIS . . ----------------------- 

"R = FIS * VS 
: !R = 1.77 * 2341.608 . . 
'4 = 4144 .647  
QS = QR (530 / TSR) + (PS / 29.32) 
IS = 4144 .647  + ( 530 / 1023.75 ) * (  29.20368 / 29.92 ) 

= 2034. 332 
QSTD = QS(1 - ewo) 
?STD = 2094.332 ( 1 - 3.571123E-02 ) 

-. 
!STD = 2019 .54  



PRRTICULRTE CONCENTRRTION ......................... 
'~CS = ( 1 5 . 4 3 )  (MN) / VMSTD 

CS = ( 15.43 r 0 ) / 38.90938 

II i I 
PRRTICULRTE MRSS RRTE 

pl--------------------- 
PMR = (MN) (QSTD)  (60) / (VMSTD) ( 4 5 3 . 6 )  
PMR = ( 0 + 2 0 1 9 . 5 4  60 / ( 38.90938 + 453.6 ) I' ,PMR = 0 

I i 

- - - - - - - - - - - - - - - -- - - - - - - - - - 
!:.I 

I S  = VMSTD / (RN + E * VSSTD) 
I S  = 38.90938 / ( 2 . 1 3 0 5 3 4 E - 0 3  + 6 1  1 1 4 0 . 9 8 3  ) 1, 

3 1 s  = .2623958 
-;1 



n G.E. CERRMICS - CALCULRTIONS-TEST 3 I 
VOLUME OF WRTER COLLECTED ......................... 
VWSTD = (VLO) (0.0474) 
VWSTD = 31.7 + .0474 

FVWSTD , = 1.50258 
I.:/ 

VOLUME OF GRS METERED, STRNDRRD CONDITIONS .......................................... 
VMSTD = ((17.71)(VM)(PB + H / 13.6)tY)) / TM 
VMSTD = ( 17.71 + 44.75 + ( 29.94 + 1.5 / 13.6 ) .980044 ) / 552.97 
VMSTD = 42.20893 

r : M O I  STURE CONTENT K1---------------- 
BWO = VWSTD / (VMSTD + VWSTD) 
BWO = 1.50258 / 42.20893 + 1.50258 Ej . I. ., . BWO = 3.437493E-02 

! I 

. . 
.:MOLECULAR WEIGHT OF STRCK GRS 
i . /----------------------------- 

MS = MD(1 - BWO) + 18(BWO) 

. . , MS = 28.8 * (  1 - 3.437493E-02 ) + 18 3.437493E-02 
MS = 28.42875 

VELOCITY OF STRCK GRS ..................... 
VS = 174 + CP + P + SQR (TS + (29.92 / PS) + (28.96 / M S ) )  

I 
VS = 174 + .84 + .54 *SQR( 1054.06 + (  29.92 / 29.94368 ) + (  28.96 / 28.42875 ) ) 

- J V S  = 2585.256 1 
i:::j .: : 

j.:jTOTFIL FLOW OF STRCK GRS ....................... 
.QR = RS + VS 

'. I 
,:QFI = 1.77 + 2585.256 

' OR = 4575.903 
,QS = QR r (530 / TSR) + (PS / 29.92) 
Q S  = 4575.903 + ( 530 / 1054.06 ) +  ( 29.94368 / 29.92 ) . . . 
QS = 2302. 666 
QSTD = QS(1 - BWO) 

:::QSTD = 2302.666 ( 1 - 3.437493E-02 ) 
.::.QSTD = 2223.512 -. 



' I  1 PRRTICVLOTE CONCENTRQTION 
r------------------------- 
CS = .(IS. 43) (MN) / VMSTD 1: 
CS = ( 15.43 * 0 / 42.20893 

,-:#CS = 0 

1 ;--------------------- 

I PMR = (MN) (QSTD) (60) / (VMSTD) (453.6) 
PMR = ( 0 2223.512 r SO ) / ( 42.20893 * 453.6 ) 

p M R  = 0 

IS = VMSTD / (QN * E * VSSTD) 
-., IS = 42.20893 / ( 2.130534E-03 * 64 1256.221 ) 

;$IS = .2464165 



. 
n G.E. CERFIMICS - CFILCULFITIONS-TEST 4 I 
,VOLUME :OF WFITER COLLECTED 

I I----- ------------------- 
JWSTD = (VLO) (0 .0474)  
VWSTD = 33 . 0 4 7 4  

(:WSTD = 1.5642 

'IOLUME OF GFIS METERED, STANDFIRD CONDITIONS 

'JMSTD = ((17.71) (VM) (PB + H / 13.6) ( Y ) )  / TM 
VMSTD = ( 17.71 45.815 * ( 29.94 + 1.5 / 13.6 ) * .980044 ) / 563.44  

~(.STD = 42 .41043  

'IOISTURE CONTENT [;;; --------------- 
BWO = VWSTD / (VMSTD + VWSTD) 

,?NO = 1.3642 / 42.41045 + 1.5642 
;::3WO = .0355705 
.. , ., 3 

IOLECULFIR WEIGHT OF DRY GFIS STREFIM 

.:IOLECULFIR WEIGHT OF STFlCK GFIS 

MS = N D ( 1  - RWO) + 18(BWO) 
IS = 2 8 . 7 6  ( 1 - .0355705 ) + 18 * . 0 3 5 5 7 0 5  
IS = 28.37726 

'ELOCITY OF STFICK GFIS ..................... 
VS = 1 7 4  CP + P SQR (TS + (29.92 / PS) (28 .96  / MS) ) 

I 
'S = 1 7 4  * . 8 4  * .53 *SQR( 1064 .81  + (  29.92 / 29 .94368  ) * (  28.96 / 2 8 . 3 7 7 2 6  ) ) 

-15 = 2552.6 1 
- ., .: ,. , . . : .. .: 

L:OTFIL FLOW OF STQCK GFIS ....................... " = =FIS * VS 
. 'R . = 1.77 * 2552.6  
'dR = 4518.101 
QS = QFI (530 / TSR) (PS / 29.92) 
:S = 4518 .101  * ( 530 / 1064.81 ) * (  2 9 . 3 4 3 6 8  / 29.92 ) 

. :S = 2250.626 ' 1 
OSTD = QS( 1 - BWO) 
'STD = 2250 .626  ( 1 - .0355705 ) 
I 

JSTD = 21 70.57 



i'PF4RTIcULQTE CONC~NTRQTION 
1 ....................... 
CS = (15.43) (MN) / VMSTD i I-- CS = ( 15.43 • o ) / 42.41045 

r;cs = 0 

I' ,PRRTICULRTE MRSS RRTE ..................... I PMR = (MN) (QSTD) (60) / (VMSTD) (453.6) 
PMR = ( 0 * 2170.57 * 60 ) / ( 42.41045 * 453.6 ) 

T'PMR = 0 

r:,PERCENT ISOKINETIC OF TEST ........................... 
'IS = VMSTD / (RN * E * VSSTD) 

111 j71 = 42.41045 / ( 2.130534E-03 64 1226.311 ) 

!'?;IS = . 253633 
Ii . .: 

! 





= (15.43) (MN) / VMSTD 
CS = ( 15.43 * 0 ) / 42.53517 

,-7s = 0 

'MR = (MN) (QSTD) (60) / (VMSTD) (453.6) 
MR = ( 0 * 2073.797 * 60 ) / ( 42.53517 * 453.6 ) 

r;MR = o 

KERCENT ISOIINETIC OF TEST , {--------- ----------------- 
= VMSTD / (FIN E * VSSTD) 

S = 42.53517 / ( 2.130534E-03 64 + 1171.637 ) 

= .2662483 



1 I 'By& ~ a t e d &  sublect 6 Sheet No - of- 

nChkd  By-Date / / pro]. NO &6/3/ 

I I 
1 

" 7Zsf * 2 O V A  dp &OF/ 

.-? 

I 9/ PPM !/ 0 5  c A / ~  
5ump/c d/a,=pm f as cM+ 

.I s m P / c  Ay '3 448 ppm J 4 s  LM+ 



Subject -+ d m .  Sheet No of - 
Chkd. % D a t e  /a 4, pro,. NO 
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j . I  
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Appendix E 

Emissions Pretest 
Agreement 



TELECOPIER COVER LETTER 

DATE: ~ / / z / M  
TIME: 4:20 +N 

PLEASE DELIVER THE FOLLOWING PAGES TO: 

NAME &I bbd /WE s A ~ ~ L E ' ~  
COMPANY/FIRM 17 &Ph<d 
CITY & STATE U\~~LL E . 7-J 
TELECOPIER NUMBER /61h @O - 36% 

FROM: 

NAME ~ A Y  b& 
CHATTANOOGA-HAMILTON COUNTY AIR POLLUTION CONTROL 

BUREAU 
351 1 ROSSVILLE BOULEVARD 
CHATTANOOGA. TENNESSEE 37407-2466 

TELECOPIER NUMBER: (615) 867-4348 

WE ARE TRANSMIITING b PAGES (INCLUDING THIS 
COVER LETTER). 

IF TRANSMISSION IS NOT COMPLETE, CALL: 

OPERATOR'S NAME bh* @E& 

TELEPHONE NUMBER: (615) 867-4321 (DAYS) OR 
867-4326 (AFTER 430 P.M.) 



EMIBBIONB PRE-TEBT AGREEMENT 

Preamble 

A source sampling test of General Electric Ceramics, Inc.'s tape 

casters fume oxidizer (Certificate of Operation No. 0090- 

30500899-74T) will be conducted to demonstrate compliance with 

all applicable provisions' of thh Chattanooga Air P ~ l l ~ t i ~ n  

. . Control Ordinance and will be conducted by IT Corporation. The 
, I 

C' test will be conducted for total volatile organic compounds. The 

' i  test shall be observed by representatives of the Chattanooga- 

I., Hamilton County Air Pollution Control Bureau (Bureau) and shall 
. , 

be conducted under maximum representative operating conditions. 

1:: Failure to meet the test conditions specified herein or include 
I 

I all necessary information in the final report shall constitute 

sufficient basis for the Bureau's rejection of the test results 

1: and/or the final report. 
! 

M- 
, 

C: ! A. Process Requirements: 
. . . . . . . . . (permitted process. weight): :(.',. ... t ...,. 

=EcK r & l . I & d  k~ 
2. Process material requirements: 

a. The process weight for each run and method of - - 
41. 

determination shall be: 9 lbs/hr 
b. Allowable deviations: LAB 



Testing shall conform to EPA Reference Method 25A with 

Tedlar bag capture for flame ionization detector - 
analysis, and Methods 1, 2, 3, and 4 for moisture 

determination and velocity profile. 

B. compliance Test Requiramentsr 

1. The source sampling test shall be conducted with a 

Method 25A sampling train with flame ionization 

detector. d 

2. Copies of all notes, tables, field documents, & ,  

and calculations shall be exchanged 

between the representatives of the company and the 

control agencies prior to test completion. 

3. Any and all test reports shall be submitted to the 

Bureau regardless of the results of the test. 

C. Test Report 

The test report shall consist of the following sections, as 

a minimum: 

1. Introduction 

2. Summary of results 

a. Stack Diameter 

b. Stack Gas Velocity 

c. Stack Gas Flow Rate (scfm) 

d. Emission listed in pounds per hour (lbs/hr) 

e. Allowable emission rate in lbs/hr 

f. Yearly emissions for all pollutants sampled, 

listed in tons/year 
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.-L* ,4  .. Emission Source Description 

a. APCB permit number 

. ;.b. .. 'Process description and equipment 

. c .  Control.. equipment'-:. . - . .  .. - .  ].. L:i. e - : . ~  . - . . , I:.,- : 

d. Exhaust- description 

5. Sampling Protocol 

a. Methodology 

b. Analytical Procedures 

6. Appendices 

a. Velocity Profile Diagram 

b. Sample Calculations 

c. Description of sampling procedure and laboratory 

procedure (signed) 

d. Copy of field data sheets (signed by tester) 

e. Schematic diagram of sampling site showing 

distance to upstream and downstream disturbances 

f. . Identification of regulations applicable to source 

g. Calibration data to include the most recent data 

and results of calibration for all equipment used 

in the test. (i.e. dry gas meter before and 

after each test and orifice before each test.) 



This document is not a contractual agreement but constitutes the 

source test cgnditions which were negotiated on September 12, 

1989, between representatives of the Bureau and IT Corporation. 

This information is set forth in written form to insure that all 

appropriate parties understand the minimum test conditions. The 

signature of each representative party signifies that he has read 

the document and will, to the best of his knowledge and ability, 

comply with the terms of the pre-test agreement. 

(consultant) (date) 
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/ (Bureau) ' (date) 




