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SECTION 1.0 

TEST SUmARY 



On February 9,  1988, PACE Laborator ies ,  Inc. conducted Lead emissions 
t e s t s  a t  Johnson Controls ,  Inc . ,  Globe Bat tery Divis ion,  10215 North 
30th S t r e e t ,  Tampa, Flor ida.  . Tests  were conducted on the  OS1 Oven #2 
(S/N 64) .  

Test  team personnel f o r  t h i s  t e s t  include:  

Thomas A .  Jackman, Ph.D.  Technical Di rec tor  

Timothy M .  O’Dell Pro jec t  Manager 

Michael C .  Jackman Team Leader 

James E .  Franklin Technician 

Michael F .  Valder V . E .  Observer 

The r e s u l t s  o f  t he  P a r t i c u l a t e  and Lead emissions t e s t s  are summarized 
in the  f o l l o w i n g  t a b l e .  

Date Operation Parameter Emi ss  i on 
Actual 

Rate* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2/9/08 OS1 Oven #2 Lead 8.34 X 10-4 

2/9/88 OS1 Oven #2 Opacity 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* = gr/dscf except f o r  opaci ty  (%) 

Respectfully submitted, 

a t o r i e s ,  Inc. 

Timothy M. O’Dell 
Project  Manager 

Thomas A .  J a h d n ,  Ph.D.  
Di rec tor ,  F1 o r ida  Division 



Off ices 
REPORT OF LABORATORY ANALYSIS Minneapolis Minnesota 

Tampa, Florida 
Coralvtile, Iowa 

Source Test S m r y  

Conpany Yam: Johnson Controls, Inc. 

Source Iden t i f i ca t i on :  OS1 Oven 112 ( S I N  64) 

Test Parameter: Lead 

Process Weight Rate: 

Test Date: February 9, 1988 

3337 Pounds I Hour 

RUN NUMBER 1 2 3 Average 

SCF 3.3179E101 3.3867E+01 3.3829E+01 3.3625Et01 

ACFU 7.69E+02 7.42E+02 7.45E+02 7.52E+02 

WATER, % 8.79E+00 5.88E+00 5.76Et00 6.81E+00 

I S O K I N E T I C ,  % 1 .OBE+02 1.04E+02 1 .OLE+O2 1.05E+02 

EMISSIONS, CRIDSCF 9.36E-04 8.69E-04 6.98E-04 8.34E-04 

EUISSIONS. LWHR 3.6E-03 3.60E-03 2.88E-03 3.38E-03 

EMISSION SUMMARY: 

Lead, gr/dscf 

Actual: 8.34E-04 
, 

5460 Beaumont Center Blvd. 0 Tampa, Florida 33634 0 (813) 884-8268 



SECTION 2.0 

Source Description 



SOURCE DESCRIPTION 

Johnson Controls ,  Inc. ,  Globe Bat tery Division, operates  a lead-ac id  
s torage  ba t t e ry  manufacturing f a c i l i t y  a t  10215 North 30th S t r e e t ,  
Tampa, Flor ida.  

A t  t h i s  loca t ion ,  lead p i g s  a r e  received,  melted and cas t  t o  form lead 
g r ids .  Bulk lead oxide i s  received from of f  s i t e  and i s  a l so  produced 
on s i t e  in a bal l  m i l l .  Lead oxide i s  mixed w i t h  s u l f u r i c  acid and i s  
applied as  a paste  t o  t he  lead g r i d s .  These g r ids  a re  then used i n  the 
production o f  l ead-ac id  s torage  b a t t e r i e s  f o r  automotive and marine 
appl ica t ions .  

OS1 Oven #2 / S / N  642 

OS1 ovens a re  used t o  dry lead  g r i d  p l a t e s  a f te r  a lead paste i s  
appl ied.  This drying oven i s  par t  of the Paste Mixing Line #2 and has 
no pol lu t ion  control  equipment. The emissions from t h e  oven a r e  
discharged through the roof v i a  an s ix t een  (16) inch c i r c u l a r  d u c t .  



SECTION 3.0 

Methodology 



3.1  GENERAL SAMPLING METHODOLOGY 

Sampling methodologies as described in the latest revision of the 
Florida Department of Environmental Regulation publication 
Standard Samolina Techniques and Methods of Analvsis for the 
Determination of Air Pollutants from Point Sources and U. S .  
Environmental Protection Agency Regulations found in 40CFR Part 60 
(Standards of Performance for New Stationary Sources) Appendix A, 
Reference Methods, were used in conducting this test. 

The test was conducted using a Lear Siegler Model PMlOO Manual 
Stack Sampler. 

Gas stream velocity is measured using a Type S pitot tube. 
Differential pressures for velocity determinations and in 
maintaining the proper orifice pressure are measured using a five 
inch incline manometer. The probe nozzle, filter holder, and 
pitot tubes are all constructed of type 316 stainless steel. 

A Gelman glass fiber filter is supported on a stainless steel 
filter holder. The sampling nozzel is a conventional button hook 
design and attached directly to the stainless steel filter holder. 
A borosilicate glass probe liner is attached to the exit side of 
the filter holder and the condenser train. The condenser train 
consists o f  four impingers connected in series. The first, third, 
and fourth impingers are of the modified Greenburg-Smith type 
while the second impinger is of standard design. In all testing 
situations, the fourth impinger contains a known weight of silica 
gel (typically 2009). The contents of the first and second 
impingers depends on the nature of the test being conducted. The 
third impinger i s  usually empty. The condenser system is immersed 
in an ice bath to maintain the gas exit temperature at or below 
68'F during all sampling runs. Both the nozzle and filter holder 
are inserted directly into the stack. 

A leak check is performed before and after each run by blocking 
the nozzle and drawing the appropriate vacuum. All leakages are 
below 0.02 CFM at a vacuum exceeding the maximum vacuum 
encountered during the test cycle. 

Prior to the first run, a velocity traverse was performed and 
appropriate calculations were made to determine the most suitable 
test conditions. The moisture content used for these calculations 
is based on the results of previous test on the same or similar 
sources. 

At the end of each test run, the volume of water collected in the 
first, second, and third .impingers was measured. Where 
appropriate, the contents of the impingers is transferred to a 
container for laboratory analysis. The silica gel desiccant in 
the fourth impinger is transferred to a tared bottle for transfer 
to the laboratory. The filter is removed and transferred to a 
clean petri dish. The nozzle i s  rinsed with 0.1 N nitric acid or 



a p p r o p r i a t e  s o l u t i o n  when s p e c i f i e d  by a p a r t i c u l a r  methodology 
and t h e  washings saved f o r  f u r t h e r  a n a l y s i s .  A f r e s h  f i l t e r  i s  
i n s t a l l e d  and t h e  t r a i n  assembled f o r  t he  n e x t  run.  

3.2 S P E C I F I C  SAMPLING METHODOLOGY 

OS1 Oven #2 (S/N 6 4 1  

Two ( 2 )  sampling p o r t s  a r e  i n s t a l l e d  i n  a 16 i n c h  d iameter  
c i r c u l a r  duc t .  The p o r t s  a r e  p o s i t i o n e d  a t  90" angles and a re  
l o c a t e d  g r e a t e r  than 2.0 d u c t  diameters f rom t h e  c l o s e s t  
downstream d is tu rbance  and 6.5 d u c t  diameters f rom t h e  c l o s e s t  
upstream f l o w  d i s tu rbance .  

Dur ing  each t e s t  run,  24 p o i n t s  a r e  sampled a long two ( 2 )  
t r a v e r s e s .  Each p o i n t  was sampled f o r  t h r e e  (3) minutes.  

3.3 ANALYTICAL METHODOLOGY 

Lead Methodoloqy 

The a n a l y t i c a l  methodology employed i s  desc r ibed  below. 

A f t e r  t h e  p a r t i c u l a t e  d e t e r m i n a t i o n  descr ibed above, t h e  
f i l t e r  and probe wash r e s i d u e  were r e t a i n e d  f o r  l e a d  
a n a l y s i s .  The volume o f  t h e  imp inger  ca tch  was reduced t o  
approx imate ly  t e n  (10) m i l l i l i t e r s .  The probe wash r e s i d u e  
and t h e  p a r t i c u l a t e  f i l t e r  ( c u t  i n  s t r i p s )  and t h e  imp inger  
wash was taken t o  dryness. The d r i e d  res idue  o f  each sample 
was d i g e s t e d  w i t h  1:l  n i t r i c  a c i d  and 3% hydrogen pe rox ide .  
The s o l u t i o n s  were f i l t e r e d  and t h e  f i l t r a t e  d i l u t e d  t o  250 
m l .  A b lank  c o n t a i n i n g  0.1 1 n i t r i c  a c i d  and a b lank  f i l t e r  
was t r e a t e d  s i m i l a r l y .  

The s o l u t i o n s  generated above were analyzed f o r  l e a d  con ten t  
by a tomic  abso rp t i on  spec t rophotomet ry  us ing  t h e  Method o f  
Standard A d d i t i o n s .  The a n a l y s i s  was performed on an 
I n s t r u m e n t a t i o n  L a b o r a t o r i e s  Model 251 Atomic Absorp t i on  
Spectrophotometer a t  t h e  a n a l y t i c a l  wavelength f o r  l e a d  
(217.0 nm). 

3.4 STACK SAMPLING EQUIPMENT DESCRIPTION 

a. Nozzle 

S t a i n l e s s  s t e e l ,  t ype  316, w i t h  a 0.490 i n c h  d iameter  o r i f i c e  
as measure on s i t e  w i t h  a v e r n i e r  c a l i p e r .  

F i v e  (5) f o o t  t ype  316 s t a i n l e s s  s t e e l  w i t h  a b o r o s i l i c a t e  
g l a s s  l i n e r .  

be __ Probe 



C. 

d. 

e. 

f. 

ThermocouDl e 

Chrome1 -A1 umel K-type 

Pitot Tube 

Five foot type 316 stainless steel Strauschribe type. 

Sample Collection Assembly 

The nozzle is attached directly to the stainless steel filter 
holder and both are inserted directly into the stack. The 
exit of the filter holder consists of a borosilicate glass 
liner which is attached to the first impinger in the 
condensing train. 

Lear Sieqler Control Unit 

This unit contains a diaphragm vacuum pump, dry gas meter, 
digital pyrometer, temperature controllers, and dual Dwyer 
Inclined Manometers (five inch). 

3.5 LABORATORY PREPARATION 

a. 

b. 

C. 

d. 

G1 assware 

Washed and dried prior to each stack test. 

Filters 

Oven dried at 105°C to constant weight (four hours minimum) 
and weighed to the nearest 0.5 mg. Tared filters are stored 
in a desiccator until used in a test. 

Silica Gel 

Dried at 250'F for two hours and stored in air tight 
containers until used. 

Control Unit 

Check operation of all systems. 

3.6 SAMPLE RECOVER EOUIPMENT 

a. Probe Brush 

b. Water Wash Bottles 

c. Sample Storage Bottles 



d. 

e. 

f. 

h .  

i .  

j. 

k. 

Graduated Cylinder 

Desiccator 

Analytical Balances 

1. Mettler EL 

2. Mettler HlOw 

Filters 

Gelman borosilicate glass fiber filters (47 mm diameter) 

Silica Gel 

Indicating type, 6-16 mesh, dried at 350'F immediately before 
test. 

Nitric Acid, ACS, Reagent Grade 

Water, Deionized 

Ice 



SECTION 4.0 

Test Data and Calculations 



Source Testina Nomenclature and  Dimensions 

ACFM 

An 

AS 

Bw s 

cP 
Delta H 

I 

Md 

MS 

(Delta p)1/2 

pb 

PS 

Qstd 

Q 

SCF 

SCFM 

Tm 

TS 

v f 
Vi 

Vm 

VS 

Actual ft3/min 

Probe nozzle t i p  a rea ,  f t 2  

Area of s tack ,  f t 2  

Proportion of  water v a p o r  i n  gas stream by volume, 
dimension1 ess 

P i t o t  Coeff ic ien t  

Average pressure d i f f e r e n t i a l  across the o r i f i c e  
meter 

Percent of I sok ine t i c  sampling 

Molecular weight of s tack gas,  dry bas i s  

Molecular weight of s tack gas ,  wet bas i s  

Square root  of ve loc i ty  head, inches of H20 

Barometric pressure,  inches of Hg 

Absolute s t ack  pressure,  inches of Hg 

Dry volumetric s t ack  gas flow r a t e  corrected t o  
standard condi t ions 

Sampling t ime, minutes 

V, ( s tandard)  

Qs td  

Absolute meter temperature 

Absolute s t ack  temperature 

Final volume of condenser water,  ml 

I n i t i a l  volume, i f  any, of condenser water 

Volume of t t a l  sample metered under 
condi t ions,  f t  s c tu  1 

Dry gas volume measured by the d ry  gas meter, ' 
corrected t o  standard conditions (dsc f )  

Gas stream ve loc i ty ,  f t / s ec .  



= Volume of water vapor condensed corrected t o  
standard c o n d i t i o n s ,  scf.  

Dry gas meter c a l i b r a t i o n  f a c t o r  = 



EOUATIONS 

Water Vapor Volume o f  Mo is tu re  Condensate 

Vw,-(std) = 0.047 ( V t  - V i )  

M o i s t u r e  i n  Gas Stream 

Bws = VWC( s t d )  

Vwc(std) t V, ( s t d )  

Gas Stream V e l o c i t y  

Ts 1/2 
( 1 

PSMS Vs  = 85.49 (C,) ( D e l t a  P)1/2avg 

Samole Gas Volume Cor rec ted  t o  Std. Cond i t i ons  

V,(std) = 17.64 V,Y (PbtDe l ta  H/13.6) 

Stack Vo lumet r i c  Flow Rate (ACFML 

ACFM = As x Vs  X 60 

Stack Vo lumet r i c  Flow Rate (SCFM) c o r r e c t e d  t o  s t d .  c d t s .  

1 
528 PS 

T S  29.92 
Qsd = 60 (1-BwS)VsAs (- 



Sampling Loca t ion  05 r g 2  

S t a c k  Diameter (A)  ,( , I  

I n s i d e  of Near Wall t o  
O u t s i d e  of Nipp le  (B) - 

C l o s e s t  Upstream D i s t u r b a n c e  ,A q 5 . 0  

Clo 
Schemat ic  of Samplinc 

L o c a t i o n  



sou moumont Contmr Blvd. 
Tampa, Florida 33834 
Phone: (813) 884-8268 - laboratories; ix 

COMVUTED OY OATE 

*--. 
?1OJECT 

SUOJECT 

NOMOGRAPH DATK 

\ 

CALIBRATED PRESSURE DIFFERENTIAL  ACROSS 
ORIFICE, in. HzO 

AVERAGE METER TEMPERATURE (AMBIENT+20’F),DF 

PERCENT h:OISTURE IN GAS STREAM BY VOLUttlE 

BAROhlETRlC PRESSURE A T  METER. in:Hg 

STATIC PRESSURE IN STACK. In. Hg 

( P m f 0 . 0 7 3  I STACK GAUGE PRESSURE in in. H20) 

RATIO O F  STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. 0F 
~~~~~ 

AVERAGE VELOCITY HEAD, in. H 2 0  

MAXlhlUhl VELOCITY HEAD, in. H 2 0  

C FACTOR 

CALCULATED NOZZLE DIAIdETER. in.  

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE A p .  in. H:O 

Tmavg. 

ps/P. 

avg. 1s 

APavg. 

A P  mal. 

1.6 7 

29.91. 

0.013 

0 4 3  

EPA (Ouil  234 
4n2 

I 
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Offices 
REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota 

Tampa, Florida 
Coralville, Iowa 

source Test Data S m t i o n  

Carpany Name: Johnson Controls, Inc.  
Source Iden t i f i ca t i on :  os1 Oven #2 ( S I N  6L) 
Source Test For: Lead 

Test Date: February 9, 1988 

RUN NUMBER 1 2 3 

v(u) Volune of moisture col lected, ml 

T(m) Average Ueter TenQerature, 'F 

V(m) Actual Sample Volune, cu. f t .  

GC Dry Cas Meter Coef f ic ient  

P(b) Ba rmet r i c  Pressure, inches Hg 

Ptm) Pressure across o r i f i c e ,  i n  Hg 

A(s)  Stack Diameter. inches 

A(n) Probe Nozzle Diameter. inches 

T t s )  Stack Tenperature, ave 'F 

ng Weight of Lead, mg 

t Sampling T i m ,  min. 

JdP Veloc i ty  Head, J(ave), in. uatei 

P(s) Stack Pressure, &e inches Hg 

6.80E101 

89 

3.3095E+01 

1.03E+00 

30.16 

0.68 

16.0 

0.490 

357 

2.0 

72 

0.130 

30.16 

4.50E101 

82 

3.3350El01 

1.03E100 

30.16 

0.68 

16.0 

0.490 

309 

1 .9 

72 

0.130 

30.16 

4.40E+01 

75 

3.2884E+Ol 

1.03E+00 

30.16 

0.66 

16.0 

0.490 

317 

1.5 

72 

0.130 

30.16 

CALCULATIONS 

RUN NUUBER 1 2 3 

SCF Sampled 

Water, X 
Gas Molecular Weight 
Gas Stream Ve loc i t y  
ACFU 

SCFU 

Isok inet ic ,  X 
Emissions, g r l dsc f  
Emissions, l b l h r  

3.3179E+Ol 
8.8 

28.00 
9.18Et00 
7.69E+02 
4.57E+02 

108 
9.36E-04 
3.67E - 03 

3.3867ElOl 
5.9 

28.32 
8.86E100 
7.42E102 
4.83E+02 

104 
8.69E-04 
3.60E-03 

3.382PE101 
5.8 

28.33 
8.90E+OO 
7.45E+02 
4.81 E+O2 

104 
6.98E-04 
2.88E-03 

5460 Beaumont Center Blvd. 0 Tampa, Florida 33634 0 (813) 884-8268 
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Opacity 
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APPENDIX A 

Calibration Data 



Equiprent Date of Place of 
Calibration Calibration Calibration 

Noul e 2/9/88 01 Site 

Pitot Tube 2/3/88 PACE 

Dry Gas Meter 
and Orifice 3/1/88 PACE 

Barureter ___-  Tanpa Airport 

Themouples 1/88 PACE 

m a p h  
Accuracy 1/88 PACE 

Method of 
Cali bration 

Vernier Caliper 
Ave . 

FDER Alt. Method 

Wet Test Meter JJ 

Calibrated at 
abient and boiling 
water tenperatures 
against 
ASIM mmry bulb 
t h e m t e r  

EPA U. “Pdjust- 
m t s  in the EPA 

different Pitot 
Tube Coeff. and 
Dry Molecular 
Weights 

Narosraph for 

Calibration Date 

See Follwing 

Cp = 0.84 

K F  = 1.033 

@ 12 noon 

- t 5’F 

- t 10% 

A1 



WZZLE DIPMErm CALIBRATICN INTA 

C l i e n t :  Jdvwn Contmls, Inc. 
Source I.D.: 
Test Date: February 9, 1988 
Carputed By: Michael C. J a c h  

os1 @en #2 (S/N €4) 

Nozzle Diameter 
INTE 1 2 3 4 5 6 Averwe - 

2/9/88 0.490 0.491 0.490 0.488 0.469 0.490 0.490 
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DRY GAS METER AND O R I F I C E  CALIBRATION 

Ca l ib ra t ion  Date: February 3, 1988 
Calibrated by: Michael Jackmn 

B a r m t r i c  Pressure: 30.24 i n  Hg 

Ca l ib ra t ion  Time: 15 min 

. - - - . - - - - - - - -YET TEST METER-------------- ---------------------DRI GAS M E T E R - - - - - - - - - - - - - - - - - - - -  - -CALIBRATION-- -  

I n i t i a l  F ina l  Vu & TU I n i t i a l  F ina l  Vm dH T T Tm WCF dHil 
YO I VOL 'F V O l  V O l  i n  out ave 

0.000 6.305 6.305 0.20 73.7 631.851 637.939 6.088 0.50 101 77 89.0 1.057 1.574 

0.000 7.575 7.575 0.20 73.5 637.939 645.308 7.369 0.75 103 78 90.5 1.052 1.631 

0.000 8.654 8.654 0.25 73.0 645.308 653.m 8.465 1.00 107 80 93.5 1.050 1.657 

0.000 10.341 10.341 0.30 73.0 668.941 679.254 10.313 1.50 110 82 96.0 1.032 1.734 

0.000 11.965 11.965 0.30 73.0 679.254 691.120 11.866 2.00 110 82 96.0 1.036 1.727 

0.000 13.143 13.143 0.40 73.0 691.120 704.124 13.004 2.50 110 83 96.5 1.035 1.786 

0,000 14.334 14.334 0.40 72.5 704.124 718.433 14.309 3.00 1 1 1  84 97.5 1.027 1.795 

AVERAGE 1.041 1.700 

dH = O r i f i c e  Pressure 
dy = Pressure ( - )  a t  Yet Test Meter 
Vm = Gas V o l m ,  Ory Gas Meter 
Vu = Gas V o l m ,  Vet Test Meter 
Tu = Temperature, Vet Test Meter 
Tm = Temperature, Dry Gas Meter 
t = Ca l ib ra t ion  T i m e  

WCF = Meter Correct ion Factor 
dHS = Standard O r i f i c e  Pressure D i f f e r e n t i a l  

0.75 CFM dry  a i r  S7O.F. 29.92 inches Hg 

inches uater  
inches*Hg 
cubic feet  
cubic feet  
'F 
.F 

minutes 

dHa i ~(0.0317.dH/CPb~(Tmo~t~460~~1t~Tu*460~~t/Vul'2 

5460 Beaumonl Center Blvd. 0 Tampa. Florida 33634 0 (813) 884-8268 

,i 



u,llices 
REPORT OF LABORATORY ANALYSIS Minneapolis FhnneSOta 

Tampa, Florida 
Coralville Iowa 

DRY GAS METER AND ORIFICE CALIBRATION 

Ca l ib ra t ion  Oare: March 1. 1988 
Calibrated by: Michael Jaclrman 

Barmet r ic  Pressure: 30.18 i n  Hg 
Cal ibrat ion Time: 15 min 

I n i t i a l  
V O l  

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Final  Vu 6u 
vo 1 

6.192 6.192 0.30 

7.598 7.598 0.35 

8.509 8.509 0.40 

10.209 10.209 0.40 

11.715 11.715 0.45 

13.221 13.221 0.50 

14.554 14.354 0.50 

I n i t i a l  F ina l  Vm dH T T Tm TU 
'F vo 1 YO1 i n  out ave 

71.3 722.278 728.281 6.003 0.50 97 

71.3 728.281 735.697 7.416 0.75 101 

71.2 735.697 744.072 8.375 1.00 101 

71.3 744.072 754.207 10.135 1.50 106 

71.3 754.207 765.845 11.638 2.00 108 

71.5 780.303 793.252 12.949 2.50 W 

71.5 a07.505 821.799 14.294 3.00 11 0  

dH = O r i f i c e  Pressure 
dy = Pressure ( - )  a t  Yet Test Meter 
Vm = Gas Volume, Dry Gas Meter 
vu = Gas v o l w ,  Yet Test Meter 
Tu = Temperarure, Yet Test Meter 
Tm = Temperature, Dry Gas Meter 
t = Ca l ib ra t ion  T i m e  

MCF = Meter Correction Factor 
dHa = Standard O r i f i c e  Pressure D i f f e r e n t i a l  

0.75 CFM d ry  a i r  a70.F. 29.92 inches Hg 

inches water 
inches Hg 
cubic fee t  
cubic fee t  
'F  
'F 
minutes 

71 84.0 

76 88.5 

76 90.0 

77 91.5 

79 93.5 

Pj 87.0 

79 94.5 

AVERAGE 

. -CALIBRATION-- -  

MCF dH@ 

1.044 1.638 

1.044 1.617 

1.035 1.718 

1.028 1.788 

1.028 i.ao4 

1.027 1.785 

1.023 1.803 

1.033 1.736 

5460 Beaurnonl Cenler Blvd. 0 Tampa. Florida 33634 0 (813) 884-8268 
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APPENDIX B 

P r o c e s s  W e i g h t  S t a t e m e n t  

!I 

A 



'2 I 

n: ''L. . 
I '  

STATEMENT OF PROCESS WEIGHT 

C O M P A N Y  NAME J o h n s o n  C o n t r o l s ,  I n c . .  G l o b e  B a t t e r v  D i v i s i o n  

A D D R E S S  P .  0 .  B o x  1 6 0 6 8 .  Tamoa, F l o r i d a  3 3 6 8 7  

SOURCE I D E N T I F I C A T I O N  OS1 Oven # 2  ( S / N  6 4 )  

SOURCE LOCATION 1 0 2 1 5  N o r t h  3 0 t h  S t r e e t .  Tamoa, F l o r i d a  

DATE 2 / 9 / 8 8  SAMPLING T IME:  1 1 3 0  TO: 1 7 4 5  

DATA O N  OPERATING CYCLE TIME; 

START OF OPERATION, T I M E  

END OF OPERATION, T IME 

ELAPSED T IME 

I D L E  TIME DURING CYCLE 

DESIGN P R O C E S S  RATING; 

P R O C E S S  WEIGHT RATE ( I N P U T )  PRODUCT (OUTPUT) 

DATA O N  ACTUAL PROCESS RATE DURING OPERATION CYCLE; 

MATERIAL L e a d  O x i d e  RATE 2 0 3 9  l b s / h r  

MATERIAL C a s t  L e a d  RATE 1 6 6 8  l b s / h r  

MATERIAL RATE 

TOTAL P R O C E S S  WEIGHT RATE: 

PRODUCT D r i e d  P a n e l s  RATE 3 3 3 7  l b s / h r  

I c e r t i f y  t h a t  t h e  a b o v e  s t a t e m e n t  i s  t r u e  t o  t h e  b e s t  o f  m y  k n o w l e d g e  a n d  
b e l i e f .  

S i g n a t u r e  W i l l i a m  S c o t t  

T i t l e  M a n a q i n q  E n q i n e e r  




