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On June I9 and 2 0 .  1989. Envlronmental Monltorlng Laboratorles 
conducted alr emlssions tests for Refined Metals Corporation’s 
secondary lead smelter In Beech Grove, Indiana. The tests were 
performed to determine emlsslons of lead and particulate matter 
from three emlsslon polnts In accordance with requirements o f  the 
Clty o f  Indlanapolls’ Alr Pollution Control Olvlsion. 

The three emlsslon polnts from the smelter actlvlty are the blast 
furnace metalurgical baghouse (M-1). the blast furnace sanitary 
baghouse (M-2). and the reflnery sanitary baghouse (M-3). The 
results o f  the tests are: 

Source Particulate Lead 

M- I 1.493 #/hr 0.635 #/hr 

M-2 0.350 #/hr 0.051 #/hr 

M-3 0.299 #/hr 0.013 #/hr 

The testlng proJect was coordlnated b Mr. Bill Freudlger. Vlce 
Presldent of Reflned Metals Corporation. On site cmrdlnatlon o f  
the project was provlded by Mr. Ron Wledner. plant manager o f  
Reflned Metals’ Beech Grove operatlon. Also on slte was Mr. 
Scott Carrol representlng Reflned Metals. Mr. Mark Caraher o f  
the C l t y  o f  Indlanapolls’ Air Pollution Control Olvision 
wltnessed portlons o f  the tests. Danny Russell o f  Envlronmental 
Monltorlng Laboratorles was responsible for the collectlon and 
analysls o f  a1 1 but the lead samples. and custody o f  those 
samples was limited to Mr. Russell. Followlng thelr use for 
determlnlng partlculate emisslons, the lead samples were shipped 
by way of Mr. E. F. Williams o f  E. F. Wllllams and Assoclates to 
Envlronmental Testing and Consulting, Inc. in Memphls. Tennessee, 
for analysis. 
Following I s  a report of the test. 
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I c e r t i f y  t h a t  I have examined t h e  information 
submitted herein, and based upon my Inquiries of those 
dIrectly responsible for obtalning the data or upon my 
dlrect acqulsltion of the data, I belleve the submltted 
lnformation i s  true, accurate and complete. 
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1.0 Tests Results: The followlng tables present the measured 
flow parameters and test results for emlsslons tests taken for 
Reflned Metals Corporatlon I n  Beech Grove, Indlana durlng the 
perlod June 19 and 20. 1.989. 



I 

. 

! >. 

2 



3 

2.0 Source Descriptlon: Source operation descrlptlons and 
process rates are presented under separate - cover. Presented 
here are descrlptlons of t h e  sampling locatlons. In 
add1t'l.on to these descriptions. the stacks and selection of 

sample,polnts are Illustrated In the appendlx. 

- - 

2.1 M - I .  The blast furnace metalurgical baghouse Is 
equipped with a vertlcal exhaust stack which Is 47.0 Inches 
in dlameter and extends about 135 feet above grade. Two 
sample ports are provlded at 90 at a location which I s  

about 100 feet below the stack exit. and 24,feet (6.1 
diameters) above the blower Inlet duct. 

0 

2.2 M-2. The blast furnace sanitary baghouse is equipped 
with a vertlcal exhaust stack whlch I s  51.0 Inches In 
diameter and extends about 100 feet above grade. Two sample 
ports ere provlded at 90 at e locatlon whlch is about 46 
feet (10.8 diameters) below the stack exit. and 43 feet 
(10.1 diameters) above the blower inlet duct. 

0 

2.3 M-3. The reflnery sanltary baghouse I s  equipped wlth a 
vertical exhaust stack whlch I s  32.0 Inches In  dlameter and 
extends about 80 feet above grade. Two sample ports are 
provlded at 90 at e location whlch I s  about 30 feet (11.3 
d i a m e t e r s )  b e l o w  t h e  stack exlt, and 28 feet (10.5 
dlameters) above the blower Inlet duct. 

0 

. 
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3.0 Test Procedures: Test procedures used are those 
descrlbed In the Code of Federal Regulatlons. Tltle 40, Part 
60. Appendix A. Specifically. Method I was used t o  
determine the number, o f  sample points, Method 3 to determlne 
excess alr and molecular welght o f  the stack gas, and 
Methods 5 and 12 to determine flow rates, moisture content. 
and particulate and lead emlsslons. Sampling was performed 
In trlpllcate. The sampllng train used Is ldentlcal to that 
d e s c r l b e d  In M e t h o d  12. There were n o  slgnlflcant 
departures from the standard procedures. 

Partlculate adhering to the sample exposed surfaces of the 
probe and nozzle was washed and brushed wlth acetone Into a 
sample contalner. Fflters were recovered by rlnslng the 
front half o f  the fllter holder Into the probe wash and 
securlng the fllters I n  glass petrl dlshes. (Some o f  the 
fllter materlal usually adheres t o  the slllcone filter 
gasket and I s  recovered Into the probe wash. Therefore a 
small amount o f  the fllter welght I s  usually attributed to 
the probe wash welght.) 

F 1  lters were heated In a n  oven for 2 hours at 105O C. 
deslccated at least 24 hours and welghed to constant welght. 
Probe wash samples In acetone were evaporated to dryness 
over low heat In tarred beakers, desiccated for at least 24 
hours and weighed t o  constant welght. Welghlngs were made 
a t  6 h o u r  or longer I n t e r v a l s  ( s a m p l e s  s t o r e d  In 
deslccator). Welghts were recorded and consldered valld 
flnal welghts If there was no more than 0.5 mllllgrams 
difference from the prevlous welghlng. 

Followlng the pertlculate analysts. the probe wash residue 
and fllters were comblned wlth the lmplnger contents residue 
and prepared for lead analysls In accordance wlth Method 12. 
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Refined Metals - Refinery Sanitary Baghouse 
Part iculate/Lead Emissions lest, June 13, 198? 

Collected test data RIJN 1 RUN 2 RIJN 3 

- -_ 
11. As : sq ft 1 5.2414421 5.2414421 5.2414421 

12. Dh : in. .1?51 .1?51 .1?51 

13. c p  : dimensionless .84 1 .841 .841 

14. Theta : minutes 60 1 60  1 60 1 

15. Y : dimensionless .9?1 .3?1 .??I 

16. Fbar : in. Hg 29.46 1 29.461 . 29.441 

17. Fg : in. H20 -.51 -.s: -.51 
a .  

18. Vm : c f  (dry gas) 1 42.0281 :38.8241 38.7111 

17. sqr(DF),avg: i n . H Z W . 5  1 1.07511 .?757 1 .98211 

110. DH : in. H20 1.6751 1.34251 1.35: 

111. ts : degrees F 1 123.331 124.751 123.831 123.97 

iI2. tm : degrees F 98.881 99.03: 102.791 

(13. Vlc : ml 181 17.5 1 13 I 

114. C02 : percent .001 . 00 I -001 

115. 02 : percent 20.50: 20.501 20.50 1 

116. Mn : milligrams 6.71 4.21 4.1: 
1 

117. M,Fb : milligrams .221 -1525 1 .2625 1 
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Refined Metal5 - Refinery Sanitary Haghotlsr 
ParticulateILead Emissions Test, June 19, 1989 

Calculations: RUN 1 RUN 2 RUN 3 A V D .  
- 

Il. Fm : in.Hg 
I (DH/l3.6)+Pbar 29 .58 :  29.56:  29.54: N/A I 

12. Fs : in. H3 
(Fg/ 1:3 .6)  +Pbar 29.42 I 23.421 29.401 N / A I  

'- 
13. A n  : s q  ft 
I ((Dn/24)*2) (3.1414) I 2.074e-4 I 2.074e-4: 2.074e-4 I N/A I 

14. Vmstd: d s c f  .I '_.. , 

- 
I *  

Vm Y(Pm/P.sfd)(Tstd/Tm) I 38.84622: 35.81271: 35i497291 N/AI  
I . ,  ' .  . . .  
I . '  

. .  

15. Vwstd: s c f '  . 
(.04707cf/ml i ( V l c )  .84726I .823725I .611?1I N/A I 

16. Bws : dimensionless I 
Vwstd/(Vwstd+Vmstd) I .021334:3: .02248381 .O149461 I .02025471 

17. M d  : mol.wt. d r y  hasis 
.44 CO2+. 32 02+. 28 ( CO+NZ ) 28.82; 28.82: 28.821 N/A I 

18. Ms : mol.uit. wet hasis 
Md(l-Bu!s)+18 Bws 28.59: 28.58: 28.441 N l A l  

I9. Vs : ft/sec 
I K p  Cp (sqrDP)sqr(Ts/(Ps M s ) )  I 64.29; 58.43: 58.73 I 40.48 I 

110. Q : cfm 
Vs A s ( 6 0  sec/min) 20217: 18376: 18449 I 19021I 

Ill. Q s t d  : dscfm 
Q(l-Bws)(Ps/Pstd)(Tstd/Ts) 17413: 15950: 161361 165Cf~ I 

112. I : percent 
IC(100 Ts)(.00266? Vlc+(Vm Pm/Tm)l/I 92.95: 94.58 I 92.661 93.41): 

(60 Theta Vs Ps A n )  

i13. E : pounds/hr 
I((Mn/Vmstd)(gstd)(60))/453590 mg/#I .4016334I .24143611 .24653111 .29853351 

114. C's : grains/dscf 
I (Mn/Vmstd)(.Ol54 grains/mg) I .0026547: .0018061: .0017787I .Ou207')8I 

115. E,PW : pounds/hr 
I ( (M ,  Pb/Vmst d ) (Qs t d ) (40) ) /4S3590 I . U131881) I . OO89843 I . Ill57840 I . ill24521 : 



R e f i n e d  M e t a l s  - B l a s t  Furnace  S a n i t a r y  Baghnuse 
F a r t i c u l a t e I L e a d  Emiss ions  T e s t ,  June 2 0 ,  1389 

C o l l e c t e d  t e s t  data RUN 1 RIJN 2 FUN 3 

ll. 4s : s q  f t  1 14.186251 14.lSh251 14.1:36251 
: 1 
12. Dn : i n .  .251: , Zhl 1 .2511 

- I 
- 13. cp : d i m e n s i o n l e s s  .84 1 .e41 .e41 

14. T h e t a  : m i n u t e s  60 I 50 1 60 I 

:5. Y : d i m e n s i o n l e s s  .99 1 .99 I .9P : 
I 

14. F b a r  : i n .  Hg 29.471 29.471 23.48 1 

17. Pg . : i n .  H20 -.37: -.371 -. 37 1 

18. Vm : c f  ( d r y  g a s )  I 57.0741 55.5951 54.1241 

19. s q r ( D P ) , a v g :  in.H20"'.5 .7752 1 .759 1 .7535 : 

110. DH : i n .  H20 1 3.04581 2.9333:  2.91571 

111. t s  : d e g r e e s  F 1 112.58: 118.081 109.001 113.22 

1 12. t m  : d e g r e e s  F 1 103.08: 111.001 111.411 

113. V l c  : m l  20 1 19 1 21 1 

114. CO2 : p e r c e n t  . 00 : .001 .001 

:is. 02 : p e r c e n t  20.50 1 20.50 1 20.501 

1lb. Mn : m i l l i g r a m s  4.7: 4.91 2.41 
: 
117. M,Fb : m i l l i g r a m s  .5055 1 .63251 .51751 



Refined Metals - Rlast Furnace !Sanitary Paghouse 
FarticulateILead Emissions Test, .June 20, 1989 

Calculations: RlJN 1 RUN 2 RUN 3 AVG. 

I l .  Fm : in.Hg 
(DH/ 13.6)+Fbar 29.69: 29.691 29.59: N/A 

12. Fs : in. H3 I 
(Fg/13.5)+Fbar 29.44: 29.441 23.451 N/A I 

*- 
13. An : s q  ft 

((nn/24)^2) (3.1416) I 3.715e-4: 3.715e-41 3.715e-41 N/A I  

14. Vmstd: d s c f  I 
V& Y(Fm/Fstd)(TstJ/Tm) I 52.582811 51.495691 50.75455: N/AI  

:5. Vwstd: scf 
(.94707cf / m l  ) (VI c )  .94141 .894331 .98847 I N/FII 

: 
15. Bws : dimensionless 

Vwst d/ (Vwst d+Vmst d ) : .917588:3I .01797951 .01902991 .01789531 
I 

17. Md : mol.wt. dry hasis I 
.44 Cn2+.32 02+.28(CO+N2) 28.82: 28.82; 28.82:  N/A1 

I R .  Ms : mol.wt. wet basis 
\ Md(l-Rws)+18 Rws 28.63 I 28.641 28. hl I N/AI  

19. Vs : ft/sec 
I Kp Cp (sqrDP)sqr(Ts/(Ps Ms)) I 45.88 I 45. 1 :3 I 44.45: 45. 16: 

110. Q : c f m  
Vs As(50 sec/min) 39052 I 384161 37844 1 3.3437 I 

Ill. Qstd : dscfm I 
Q(l-Bws)(Ps/Pstd)(Tstd/Ts) 348141 33939 I 33911 I 34221 I 

112. I : percent I 
IC(100 Ts1t.002669 Vlc+(Vm Pm/Tm)l/I 95.121 95.551 95.52 I 96.10: 

(60. Theta Vs Ps An) 
I 
113. E : pounds/hr 
I((Mn/Vmstd)(Qstd)(50))/45~59~ mg/#1 .41162161 ,42717581 .2112795: .35902601 

114. C‘s : grains/dscf 
I (Mn/Vmstd)(.0154 grainslmg) I .9013755: .0014654: .0007254: .0911591: 

115. E,Fb : porrnds/hr 
1((M,Pb/Vmstd)(Qstd)(6~~))/45359~~ I .0530291: .0551407: .0455571: .1)5124231 
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Refined Metals - Blast Furnace Metalurgical Baghouse 
Particulate/Lead Emissions Test. June 20, 1789 

Collected test #data RIJN 1 RIJN 2 RUN 3 

11. A s  : s q  f t  1 12.048231 12.048231 12.045231 

12. Dn : in. .241 1 .241: .241 I 

13. cp  : d imens i on 1 e ss .841 .84 1 .841 

14. Theta : minutes 40 1 601 60 1 

15. Y : dimensionless .971 .??I .971 

16. Fbar : in. Hg 29.471 29.471 29.491 

17. Pg : in. H2U -.21 - . 2 :  - .2 I  

18. Vm : c f  (dry gas) 1 48.1191 47.1221 44.9921 

19. sqr(DP),avg: in.H20”.5 .6705: .4637 1 .6478 : 

110. DH : in. HZO 2.271 2.2125: 2.08251 

Ill. ts : degrees F 1 128.251 127.701 122.55: 126.17 

112. tm : degrees F 87.801 96.251 101.401 

113. Vlc : m l  34 1 34 : 39.5: 

114. C02 : percent 1.001 1.00: 1.001 

115. 02 : percent 20.00 I 20.00 1 20.001 
~~~ 

116. Mn : milligrams 24.41 19 1 17.61 
1 
:17. M,Pb : milligrams 1 10.9075: 6.87751 4.22751 
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Refined Metals - Plast FlJrnaCe Metalurgical Raghouse 
FarticulatelCead Emissions Test, June 20. 1089 

Calculations: HUN 1 RUN 2 RUN 3 F\vo. 
- 

11. Pm : 1n.Hg 
(DH/ 13. h)+Fbar 29. 64 1 27. 6:3 1 27.641 N/A: 

12. Ps : in. Hg 
(Pg/1:3.6)+Pbar 27.461 27.461 27.43: N/AI 

I--’ . I  

13. An : s q  f t  
((D11/24)~2)(3.1416) : 3.715e-4: 3.715~41 3.715e-41 N/A: 

14. Vmstd: dscf  
Vm Y(Pm/Pstd)(Tstd/Tm) 1 45.316081 43.856321 43.343391 N/A1 

15. Vwstd: scf 
(.#4707cf/ml) (Vlc) 1 1.40038 I 1.69452 1 1.857265 1 N/A t 

16. Rws : dimensionless 
Vwstd/(Vwstd+Vmstd) 1 .03411131 .03720061 .04112631 -03747941 

1 
17. fld : mol.wt. d r y  basis 

.44 C02+.32 02+.28(CO+N2) 28.761 28.961 28.76 1 NIP 1 

18. Ms : mol.wt. wet basis 
Md(l-Rws)+lR Rws 28.591 28.551 28.51 1 N/A1 

19. Vs : ft/sec 
I Ep Cp (sqrDP)sqr(Ts/(Ps M s ) )  : 40.251 33.35: 38.85 I 3’5.651 

1 Vs As(50 sec/min) 27033 : 285101 28086 I 28663 1 

Q(!-Bws)(Ps/Pstd)(Tstd/Ts) 24831 1 24534 1 24047 : 244701 

112. I t percent I 
IC(100 Tsi(.002669 Vlc+(Vm Pm/Tm)l/: 98.64: 76.61 1 77.43: 77..561 

110. Q : cfm 

111. Qstd : dscfm 

(50 Theta Vs Ps fin) 

113. E : pounds/hr 
I ( ( f l n / V m s t d ) ( Q s t d ) ( 6 0 ) ) / 4 5 3 5 7 1 ~  rng/#l 1.783038: 1.405953: 1.271425: 1.4334741 

1 14. C’s : grains/dscf 
1 (fln/Vmst~d)(.Ol54 grains/mg) 1 .#rJ8:3599 1 . 0065718 1 ,0062525 I .0070747 1 

115. E,Pb : paunds/hr 
1 ((M,Pb/Vmstd)(Qstdl(61)))/4~3S?~j : .73053?W .65671541 .45695181 .63481881 



5 . 0  NOMENCLATURE 

s m m  WITS OESERIPTION 

An f t 2  Nozzle area 
AS f t 2  ' Stack area 
BUS dimensionless Proport ion o f  uater vapor 
CUZ vercent Carbon dioxide content bv vo lum 
co percent Carbon monoxide content by v o l m  
cp dinensionless P i t o t  correct ion factor 
C'S wa ins ldsc f  Part  i cu l  a te concentrat ion 
C . 9 2  D D I  SUI f u r  d iox ide concentration 
On inches . Nozz le  diameter 
de l ta  H in. H$ 
de l ta  P in. H$ Stack v e l o c i t y  pressure head (also Dpl 

E I l h r  Pa r t i cu la te  emission ra te  
€.lead Ilhr Lead emission ra te  
ESM I l h r  Sul fur  d ioxide emission ra te  
I percent Percent i sok ine t i c  IWII ina 
KO consistent P i t o t  t l ibe constant = 85.49 
Mn n i l l i a rams  Par t i cu la te  s a l e  r i a h t  
Md 111 mole Orv molecular ut. of stack aas 
MS I/# mole Uet molecular rt .  o f  stack ms 
ti7 percent Nitroqen content bv volume 
M percent Omaen content bv volume 
Fbar in. Ha Barometric pressure 
Fg in. H$ Sta t i c  ~ r e s s u r e  
P I  in. Ha Meter pressure = Pbar+(delta H113.6) 
Ps in. Ha Stack pressure = Pbar+(Pa113.61 
Pstd in. Ha Standad oressure = F.57 
Q ft31min Volumetric f low r a t e  a t  stack conditions 
Ostd dscf lmin Volumetric f l o w  r a t e  a t  dry. std. condi t ions 
Theta minutes Samplinp tic+ per run 

Meter temperature (11 denotes OR1 
t r  OF Stack temperature (1s denotes OR1 
Tstd OR Standard temperature = 528' 
Vlc .I Volume of water t o l l ec ted  
V I  f t 3  Volume o f  d rv  aas sawled 
Vmstd dscf Sample volune at standard condi t ions 
k t d  sc f Sample voluae of mter vapor 
Y dimensionless Meter correct ion factor 

-__ __ - _-------I----- ----- 

Pressure drop across mter o r i f i c e  (a lso Mil 

t . O F  
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6.0 Callbratlons: 

Measurement devlces used by Envlronmental Monltorlng Laboratories and 
subJect:to changes In measurement preclslon are Inltlally callbrated 
prlor to use. Those Instruments for which callbratlon factors are 
sub ect to change or for which callbration checks are requlred. are 
CallbratlOn procedures for speclfic equipment are as follows. 
Dry Gas Meter: 
Dry gas meters are perlodlcally removed from the sarnplln consoles and 
cleaned and repaired (new gaskets etc. as re ulred) Pol  lowln the 
overhaul of a meter. the measurlng precision 9 s  checked by thegel  I 
Prover Method and ad usted when necessary to read to within 2% of 100% 
accuracy. 
Jackson. Mlsslsslppl. Overhaul servlce or any six month period I s  

- followed b a flve polnt calibration descrlbed In APTD-0576 uslng elther 
a wet test meter or cal lbrated dry gas meter (used exclusively for 
callbratlons) as a standard reference. Followln fleld use. a gas meter 
callbration I s  checked In one of two ways. [ I ]  qhree callbration checks 
at intermedlate orlflce settlngs are performed or [ Z ]  orlflce meter 
coefflclents are used. 
If a meter coefflclent obtained from pre-test and post-test checks 
dlffers by more than 5%, the coefflclent ( Y )  glvlng the lower sample 
volume is used In the calculatlons. 

cal i brated followlng each fleld use or as otherwlse directed and noted. 

This serv 1‘ ce I s  provlded by Blg Three Meter Company In 

Or If Ice: 
Tne orlflce coefflclent I s  Inltlally determlned and I s  rechecked 
followlng a major gas meter repalr and calibration. 
Nozz 1 es : 
Nozzles are checked before each fleld use with a preclslon (.001 In.) 
dial caliper. Three measurements on dlfferent axes are made: an average 
of those three readlngs I s  used In calculations. If the tolerance among 
measurements exceeds 0.004 Inches (hlghest to lowest readlng) the nozzle 
I s  repalred and recallbrated or discarded. 
Pltot Tubes: 

o u es meetlng EPA eometry standards are 
;!64F tP?tot tubes are vqsually Inspected for 
after use. Those Itot tubes not meetlng the geometr standardq are 
ass1 ned a coeffrclent from the manufacturer’s cal rbratlon whlch It 
retagns unless damaged A l l  pltot tubes 
Monl tor Ing Laborator les a& manufactured by NAI 

asslgned a coefflclent of 
damage before, durlna and 

I used by Envl 
JP, Inc. 

ronmental 

Temperature Heasurlng Instruments: 
Rost temperature measurements are made wlth a type K thermocouple and an 
Omega dl Ita1 thermocou le thermeter which has an lnltlal callbratlon 
traceab?e to NBS Otter measurements are made uslng bimetal I ic dial 
thermometers. Th’e thermocouples and dlal thermometers are checked 
followln o r  durlng a test serles agalnst an ASTM mercury In glass 
thermome&er. 
Barometer: 
A n e r o l d l e l d  barometers are checked agalnst and adjusted to readlngs 
from a mercury barometer or readlngs obtalned from local weather 
author It 1 es. 

Dlfferentlal Pressure Gauqes: 
Veloclty head (d elta P I  and orlflce pressure differentlal (delta H )  
measurements are made uslng water manometers of the approprlate range 
unless othernlse noted In the test data. Manometers do not require 
calibration. 
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7 .0  Appendices 
a. Test Data 
b. Callbratlon Data 



SAMPLING'AND PARTICULATE ANALYSIS DATA 



REF I NERY SANI TARY BAGHOUSE ( M - 3 )  
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BLAST FURNACE SANITARY EAGHOUSE (M-2) 
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BLAST FURNACE METALURGICAL BAGHOUSE ( M - 1 )  
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-- - F l l t e r  t reatmentfF I l ters  oven drled 2 hours e t  l o f j o , ~ ,  ,-Jr-*---L-A L * 

24 hours + ‘we lglied to  constant we I qht 
:siccaiea ac lease 

Probe wash treatment; Iransferred to tared beaker, acetone evaporated. over ~ 

\ low lieet, deslcceted e t  least 24 hours, welghed t o  constant welght. 
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LEAD ANALYSIS REPORT 
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Mr. Edward F. W i l l i a m s  111, P.E.  
E . F .  W i l l i a m s  h Associa tes ,  I n c .  
3637 Park  Ave . ,  S u i t e  224 
Memphis, TN 38111 

REF1 ANALYTICAL TESTING 
SAMPLE DATE: J U N E  1989 STACK TESTS 
R E F I N E D  METALS, BEECH GROVE, I N D I A N A  
PIO.  02304 

Dear Mr. Wil l iams!  
The above  r e f e r e n c e d  s a m p l e s  have  b e e n  a n a l y z e d  e r  y o u r  i n s t r u c t i o n s .  

EPA Method 1 2 ,  The r e s u l t s  a r e  shown below: 
The  t e s t s  were pe r fo rmed  i n  o u r  l a b o r a t o r y  (1002 P 0 )  i n  a c c o r d a n c e  w i t h  

Sample 1 . D . .  Lead R e s u l t s  (mg/sample) El! Oate 

I f  you have  any  q u e s t i o n s  p l e a s e  c a l l  m e .  
Very t r u l y  yours4  

P r e s i d e n t  
MJC/mg 



WflIN OF CUSTODY RECORD FOR SF~NPLES 
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FINPI E CUSTOUY 'IRF\NSFER2 
NO. From/To Rellnquished by : 

accepted by Datr/Tlme I . ,  
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CALIBRATION DATA 
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Y - tleter correctlon fbctoi 

Veal Volme o f  gss through cal lbrat lna meterr F t l  
Vdgn, - Volune o f  gas through Fleld dry gas meter! FtJ 
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Pbec i Barmet f Ic  pressure; In: 110 , <  
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'- ' . rtn'  d Hetei' fireesure, (fbar+UII/I3.6]; In; llg 

1: 'ICO) E I'etpr:i.citiJre OF gas tlworigli cel Ibret lrig meterr OR 

Averogo I)ry yo3 meter t o m .  I 013 
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THERm)HETER/TMRMOCWPLE CALIBRATION 

Datet [ - /Y . 4 7 
Reference T h e r m o m e t e r h a  LO' -760*/= 
Last Servlce 



l Pllol IUBC Gmrrrr cA1 I o R m w  
I 

Pltot tubelprobe Identlflcatlon: 3 G7 Date Checked: d-1 2 'sf Byt pc& 

I 
1 1  Pltot tubes hrvlng tbe followln9 OeOIetrlc charocteristlcr are arslpntd 6 pltot tube coelflcltnt of 0.94, 

I .  face openlnos perprodicular to transverse oris: (0. i Bnd - 2  c 100) I 

Nozzle I D 1  , / 7,- Worzle dla: ff1 O d e :  C- 2~ -27 
1 1 4  Pltotlprobelnozrle rsstiblles b v e  the lame CP as th8 lrolrted Pltot tube uhtn the folloulnp rondltlons exlst, I 

. 




