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SECTION 1.0 

TEST S W R Y  



On February 10, 1988, PACE Labora tor ies ,  Inc.  conducted Lead emissions 
t e s t s  a t  Johnson Contro ls ,  Inc. ,  Globe Ba t te ry  D i v i s i o n ,  10215 Nor th  
30 th  S t ree t ,  Tampa, F l o r i d a .  Tests  were conducted on t h e  COS L ine  #3 
(S/N 134A). 

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

Thomas A. Jackman, Ph.D. Technical  D i r e c t o r  

Timothy M. O’Dell P ro jec t  Manager 

Michael C. Jackman Team Leader & VE Observer 

James E. F r a n k l i n  Technic ian 

The r e s u l t s  o f  t he  Lead emissions t e s t s  a re  summarized i n  t h e  f o l l o w i n g  
tab le .  

Date Operat ion Parameter Emi s s  i on 
Actual  

Rate* 
_______________-________________________- - - - - - - - - - - - - - - - - - - - - -  

2/10/8a COS L ine  #3 Lead 7 .97  X 10-5 

2/ 10/88 COS L ine  #3 Opac i ty  0 

________________________________________- - - - - - - - - - - - - - - - - - - - - - - -  
= g r /dsc f  except f o r  opac i t y  (%) 

Respect fu l l y  submitted, 

PACE Laborator ies,  Inc .  

. Timothy’M. O’Dell 
P ro jec t  Manager 

Thomas A. Jac ii man, Ph.D. 
D i r e c t o r ,  F l o r i d a  D i v i s i o n  



Offices 
REPORT OF LABORATORY ANALYSIS Mlnneapolls. Minnesota 

Tampa. Florida 
Coralvtlle. Iowa 

Ccnpany Name: 

Swrce Identification: 

Test Parameter: 

Process Weight Rate: 

Test Date: 

Source Test Sunnary 

Johnson Controls, Inc. 

COS Line #3 (S/N 134A) 

Lead 

2050 Pounds / Hour 

February 10, 1988 

RUN NUMBER 1 2 3 Average 

SCF 4. T124E101 4.9223E+Ol 4.8073E+Ol 4.8340ElOl 

ACFM 1.77E+04 1.73E+04 1.76E+OL 1.75E+04 

WATER, % 1.65E+00 1.60E+00 2.57E+OO 1.94E+00 

ISOKINETIC, X 9.84E+01 1.05E+02 1 .02E+O2 1.02E+02 

EMISSIONS, GR/DSCF 1.3%-04 5.54E-05 &.%E-05 7.97E-05 

EMISSIONS, L W H R  2.OOE-02 7.96E-03 6.WE-03 1.17E-02 

EMISSION SUMMARY: 

J Lead, grldscf 

Actual: 7.97E-05 

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



SECTION 2.0 

Source Description 



SOURCE DESCRIPTION 

Johnson Controls, Inc., Globe Battery Division, operates a lead-acid 
storage battery manufacturing facility at 10215 North 30th Street, 
Tampa, Florida. 

At this location, lead pigs are received, melted and cast to form lead 
grids. Bulk lead oxide is received from off site and is also produced 
on site in a ball mill. Lead oxide is mixed with sulfuric acid and is 
applied as a paste to the lead grids. These grids are then used in the 
production of lead-acid storage batteries for automotive and marine 
applications. 

COS Line #3 I S / N  134A1 

The Cast-On-Strap (COS) machine was developed by Globe Union, Inc. to 
replace gas torches used to weld pre-cast post to cell element lugs. 
This machine casts the straps and posts and fuses them to the lugs 
ready for insertion into containers. This produces finished cell 
elements for through-partition (HV), and over, or conventional post and 
link intercell connectors. 

The Cast-On-Strap machine consists of a separate lead melting furnace 
(electrically heated) mounted in close proximity to two lead dispensing 
pots (electrically heated). These two lead dispersing pots are fed 
lead by automatic mechanical devices from the main lead furnace. 

The element loading station, loaded by an operator taking elements 
produced from the Globe/Reed Stacker, properly aligns and squares u p  
each cell element before processing through succeeding operations. 
This machine is designed for production of high volume, 12 or 6 volt 
battery types. Each station and operation of this machine handles six 
elements simultaneously. When the elements are properly aligned, a set 
of pick-up clamps mounted on a four position rotating arm assembly 
transfers the element to a flux station, a casting station, and an 
unloading station. 

The emissions from the COS Line #3 are controlled by a Ruemelin model 
4120 baghouse. 



SECTION 3.0 

Methodology 



, 

3.1 GENERAL SAMPLING METHODOLOGY 

Sampling methodologies as described in the latest revision of the 
Florida Department of Environmental Regulation pub1 ication 
Standard Samolina Techniaues 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 o f  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 of 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 is 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 is rinsed with 0.1 N nitric acid or 



appropriate solution when specified by a particular methodology 
and the washings saved for further analysis. A fresh filter is 
installed and the train assembled for the next run. 

3.2 SPECIFIC SAMPLING METHODOLOGY 

COS Line #3 (S/N 134A1 

Two (2) sampling ports are installed in a 36 inch diameter 
circular duct. The ports are positioned at 90' angles and are 
located 0.75 duct diameters from the closest downstream 
disturbance and 2.5 duct diameters from the closest upstream flow 
disturbance. 

During each test run, 24 points are sampled along two (2) 
traverses. Each point was sampled for three (3) minutes. 

3.3 ANALYTICAL METHODOLOGY 

Lead Methodolosy 

The analytical methodol ogy employed is described bel ow. 

After the particulate determination described above, the 
filter and probe wash residue were retained for lead 
analysis. The volume of the impinger catch was reduced to 
approximately ten (IO) milliliters. The probe wash residue 
and the particulate filter (cut in strips) and the impinger 
wash was taken to dryness. The dried residue of each sample 
was digested with 1:l nitric acid and 3% hydrogen peroxide. 
The solutions were filtered and the filtrate diluted to 250 
ml. A blank containing 0.1 I? nitric acid and a blank filter 
was treated simi 1 arly. 

The solutions generated above were analyzed for lead content 
by atomic absorption spectrophotometry using the Method of 
Standard Additions. The analysis was performed on an 
Instrumentation Laboratories Model 251 Atomic Absorption 
Spectrophotometer at the analytical wavelength for lead 
(217.0 nm). 

3.4 STACK SAMPLING EOUIPMENT DESCRIPTION 

a. Nozzle 
Stainless steel, type 316, with a 0.225 inch diameter orifice 
as measure on site with a vernier caliper. 

Five (5) foot type 316 stainless steel with a borosilicate 
glass liner. 

b. Probe 



c. Thermocouole 

Chrome1 -Alumel K-type 

d. Pitot Tube 

Five foot type 316 stainless steel Strauschribe type. 

e. SamDle Collection Assemblv 

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. 

f. 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. Glassware 

Washed and dried prior to each stack test. 

b. 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 i n  a test. 

c. Silica Gel 

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

d. 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. 

9. 

h. 

i. 

j. 

k. 

Graduated Cy1 inder 

Desiccator 

Analytical Balances 

1. Mettler EL 

2. Mettler H l O w  

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 
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Source Testina Nomenclature and Dimensions 

ACFM 

An 

AS 

Bws 

CP 
Delta H 

I 

"d 

MS 

(Delta p )1 /2  

pb 

PS 

Qstd 

0 

SCF 

SCFM 

Tm 

T S  

Vf 

Vi 

Vm 

VS 

Actual ft3/min 

Probe nozzle t i p  area,  f t 2  

Area of s tack,  f t 2  

Proportion of water vapor 
dimension1 ess 

P i to t  Coeff ic ient  

gas  s t r  1 ume , 

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

Percent o f  I sokine t ic  sampling 

Molecular weight of stack gas,  dry basis  

Molecular weight o f  stack gas, wet basis 

Square root  of veloci ty  head, inches of H20 

Barometric pressure,  inches of Hg 

Absolute s tack pressure,  inches of Hg 

Dry volumetric s tack gas flow r a t e  corrected t o  
standard conditions 

Sampling time, minutes 

V, (standard) 

Qstd 

Absol Ute meter temperature 

Absolute s tack temperature 

Final volume of condenser water, m l  

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

Volume of t t a l  sample metered under actual 

Dry gas  volume measured by the dry gas meter, 
corrected t o  standard conditions (dscf)  

Gas stream veloci ty ,  f t /sec.  

conditions,  f t  ?3 

' I  



= Volume of water vapor condensed corrected t o  
standard conditions,  scf .  VWC( s td )  

Y = Dry gas meter ca l ibra t ion  f ac to r  



EOUATIONS 

Water Vaoor Volume of Moisture Condensate 

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

Moisture in Gas Stream 

Bws = vwc (stdl 

VWc(std) + V, (std) 

Gas Stream Velocity 

Ts 1/2 
( 1 

PsMs V s  = 85.49 (C,) (Delta P)1/2avg 

Samole Gas Volume Corrected to Std. Conditions 

V,(std) = 17.64 VmY (Pb+Delta H/13.6) 

Tm 

Stack Volumetric Flow Rate (ACFML 

ACFM = As x V s  x 60 

Stack Volumetric Flow Rate (SCFMI corrected to std. cdts. 



3 S a m p l i n g  L o c a t i o n  [- 

I /  
S t a c k  Diameter (A)  

- I n s i d e  of IJear Wall t o  

Closest  Upstream Dis tu rbance  2 5- 

O u t s i d e .  of Nipple (E) 

S c h e m a t i c  of Sampl in r  
Loca t ion  Closes t  Downs tream D i s t u r b a n c e  .C. 3-5. I.? 

PT. % STK TRAV VEL HEAI) STACK 
' N O .  D I A  PT LOC . AP TEI4P 

I .1./ q L t 3 / /  O,G/ A 7  
7 b .  / 1 ?I,:, n. pf L q  

? I  

- 
3 



Phon.: (813) BB4-8268 
' laboratories; ix. 

COMPUTED BY DATE 

PROJECI 

SUBJECT 

\ 

CAL IBRATE0 PRESSURE DIFFERENTIAL  ACROSS 
ORIFICE, in. H 2 0  

AVERAGE METER TEMPERATURE (AMBIENT+ 2O0F),'F 

PERCENT h:OISTUAE IN GAS STREAM B Y  VOLUME 

BAROblETRlC PRESSURE AT METER, in; Hg 

STATIC PRESSURE IN STACK, In. Hg 

(P,?0.073 I STACK GAUGE PRESSURE in in. H201 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE, O F  

AVERAGE VELOCITY HEAD, in .  H20 

EPA (Durl 234 
4 0 2  

MAXIhlUhl VELOCITY HEAO, in. HzO 

C FACTOR 

CALCULATE0 NOZZLE DIAItlETER. in. 

ACTUAL NOZZLE DIAMETER. In. 

REFERENCE sp. in. H:O 

'mavg. 

T%g. 

I .67 
k-5-3- 

.l 

? 





a 
W 

.2 

N 

U 
I 
V 
W 

0 
" 
E - 
d 
u) 
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Offices 
REPORT OF LABORATORY ANALYSIS Minneapolis. Mmnesola 

Tampa, Florida 
Coralville. Iowa 

Source Test Data Sumration 

conpaw Y a m :  Johnson Controls, IK. 
Source Ident i f icat ion:  COS Line f 3  (5111 134A) 
Source Test For: Lead 
Test Date: February 10, 1988 

RUN NUMBER 1 2 3 
~~ 

V(W) volune of m i s t u r e  collected. m l  

T(m) Average Meter Tenperature, 'F 

V(m) Actual Sap le  Volune, cu. ft. 

GC Dry Gas Meter Coefficient 

P(b) Barometric Pressure, inches Hg 

P(m) Pressure across o r i f i ce ,  i n  Hg 

A ( s )  Stack Oiamter, inches 

A(n) Probe Nozzle Diameter, inches 

T ( s )  Stack Tenperature, ave 'F 

m~ Weight of Lead, mg 

t Sanpling Time. min. 

JdP Velocity Head, Jcave), in. uater 

P(s) Stack Pressure, Ave inches Hg 

1.70E101 

82 

4.6906ElOl 

1.03E100 

30.16 

1.47 

36.0 

0.225 

78 

0.42 

72 

0.740 

30.19 

1.70€+01 

90 

4.9100E101 

1.03E+00 

30.16 

1.41 

36.0 

0.225 

a2 

0.18 

72 

0.720 

30.19 

2.?0E+01 

85 

4.7510E+01 

1.03E+00 

30.16 

1.47 

36.0 

0.225 

82 

0.15 

72 

0.730 

30.19 

CALCULATIONS 

RUN NUMBER 1 2 3 

SCF Sanpled 
Water, X 
Gas Molecular Weight 
Gas Stream Velocity 
ACFM 
SCFW 

Isokinetic, X 
E m i s s i w ,  gr ldscf  
E m i s s i w ,  l b l h r  

4.772lE+01 
1.6 

28.78 
4.18E+Ol 
1.77E+04 
1.73E+O4 

98 
1.35E-04 
2.OOE-02 

4.9223E+Ol 
1.6 

28.79 
4 .OBE+Ol 
l.TJE+OL 
1.67E+04 

105 
5.54E-05 
7.96E -03 

4.8073E+01 
2.6 

28.68 
4.15E+O1 
1.76E+04 
1.68E104 

102 
4.84E-05 
6.99E-03 

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



p w a  State of Florida 
hboratories, hc.Vis i bl e Em is si o n s 0 b s e rva t i o n Form 



APPENDIX A 

Calibration Data 



Equiprent Date of Place of 
Calibration Cali bration Cali bration 

Pitot Tube 2/3/88 PACE 

Dry Gas Meter 
and Orifice 3/1/88 PACE 

Bamter _--- Tanpa Airport 

Themouples 1/88 PACE 

Narosraph 
Accuracy 1/88 PACE 

Method of 
Calibration 

Vernier Caliper 
Ave . 

FWI Alt. kthd 

Wet Test Meter JJ 

Calibrated at 
abient and boiling 
water tapraturn 
against 
Arm mruny bulb 
themter 

EPA M. "AdjUSt- 
m t s  in the EPA 
Narosraph for 
different Pitot 
Tube Cwff. and 
Dry Molecular 
Weights 

~ ~~~ ~ 

Calibration Date 

See Follcwing 

cp = 0.84 

K F  = 1.033 

@ 12 noon 

- + 5'F 

- + lox 



N3ZZLE DIPMETER CALIBRATICN WTA 

C1 ient: Johnson Controls, Inc. 
Source 1.0.: COS Lire #3 (S/N 134) 
Test Date: February 10, 1988 
colputd BY: Michael C. Jacbran 

Nozzle Oiareter - WE j 1 2 3 5 Avera 

0.225 0.225 0.225 0.225 0.225 0.225 0.225 v10/= 



- 
I 

I 

Offices REPORT OF LABORATORY ANALYSIS Minneapolis. Minnesota 
Tampa, Florida 
Coralviile. Iowa 

I 

DRY GAS METER AND O R I F I C E  CALIBRATION 

Calibration Date: February 3, 1988 
Calibrated by: Michael Jackman 

Barometric Pressure: 30.24 i n  Hg 

Calibrat ion Time: 15 m i n  

------.-----+ET TEST METER---------.---- 

I n i t i a l  Final Vu & Tu 
vo 1 YO1 'F 

0.000 6.305 6.305 0.20 73.7 

0.000 7.575 7.575 0.20 73.5 

0.000 8.654 8.654 0.25 73.0 

0.000 10.341 10.341 0.30 73.0 

0.000 11.966 11.966 0.30 73.0 

0.000 13.143 13.143 0.40 73.0 

0.000 14.334 14.334 0.40 72.5 

631.851 637.939 6.088 0.50 101 77 89.0 

637.939 645.308 7.369 0.75 103 78 90.5 

645.308 653.773 8.465 1.00 107 80 93.5 

668.941 679.254 10.313 1.50 110 82 96.0 

679.254 691.120 11.865 2.00 110 82 96.0 

691.120 704.124 13.004 2.50 110 83 96.5 

704.124 718.433 14.309 3.00 1 1 1  84 97.5 

- - C A L I B R A T I O N - - -  

MCF dH@ 

1.057 1.574 

1.052 1.631 

1.050 1.657 

1.032 1.734 

1.036 1.727 

1.035 1.786 

1.027 1.795 

AVERAGE 1.041 1.700 

inches uater 
inches no 
cubic f e e t  
cubic f e e t  
'F 
O F  

minutes 

dH = Or i f i ce  Pressure 
& = Pressure ( -1  a t  Wet Test Meter 
Vm = Gas Volune, Dry Gas Meter 
Vu = Gas Volrme, Yet Test Meter 
Tu = Temperature, Yet Test Meter 
Tm = Temperature, Dry Gas Meter 
t = Calibrat ion Tim 

MCF = Meter Correction Factor 
dH@ = Standard Or i f i ce  Pressure D i f f e r e n t i a l  

0.75 CFM dry a i r  @70'F, 29.92 inches Hg 

MCF = ~Vu'(Tmr460)'(Pb-~)1/~Vm*(Tur460)*(P~dH/13.6)1 

dH@ = [(0.03lT.dHI(Pb~(Trout+460)~1 [(Tu+460)*tlVul .2 

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

I 
- 
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Offices 
REPORT OF LABORATORY ANALYSIS Minneapolis Minnesota 

Tampa, Florida 
Coralvtlle Iowa 

DRY GAS UETER AN0 O R I F I C E  CALIBRATION 

Catibration Date: March 1, 1988 
Calibrated by: Michael Jackman 

Barometric Pressure: 30.18 in  Hg 

Cal ibrat ion T ime :  15 min 

0.000 6.192 6.192 0.30 71.3 722.278 728.281 6.003 0.50 97 

0.000 7.598 7.598 0.35 71.3 728.281 735.697 7.416 0.75 101 

0,000 8.509 8.509 0.40 71.2 735.697 744.072 8.375 1.00 104 

0.000 10.209 10.209 0.40 71.3 744.072 754.207 10.135 1.50 106 

0.000 11.715 11.715 0.45 71.3 754.207 765.845 11.638 2.00 108 

0.000 13.221 13.221 0.50 71.5 780.303 793.252 12.949 2.50 59 

0.000 14.354 14.354 0.50 71.5 807.505 821.799 14.294 3.00 110 

1.044 1.638 71 84.0 

76 88.5 

76 90.0 

1.044 1.617 

1.035 1.718 

77 91.5 1.028 1.788 

79 93.5 

75 87.0 

1.028 1.804 

1.027 1.785 

79 94.5 1.023 1.803 

AVERAGE 1.033 1.736 

dH = Or i f i ce  Pressure inches water 
& = Pressure ( - 1  a t  Yet Test Ueter inches Hg 
Vm = Gas Volune, Dry Gas Ueter cubic feet 
Vu = Gas Volune, Yet Test Ueter cubic feet 
Tu = Temperature, Yet Test Meter 
Tm = Tenperature. Dry Gas Ueter 'F 

'F 

t = Calibration Time minutes 
UCF = Ueter Correction Factor 
dH@ = Standard Or i f i ce  Pressure Di f ferent ia l  

0.75 CFU dry a i r  @70'F, 29.92 inches Hg 

UCF = ~Vu*~T~460~'~Pb-~~lI~Vm'~Tu+460~~~P~dH/13.6~1 

dHa = t(0.031PdH/CPb'(Tmout+460)~1 t(Tu+460)*t/Vul-2 

5460 Beaumont Center Blvd. 0 Tampa, Florida 33634 0 (813) 884-8268 
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A P P E N D I X  B 

P r o c e s s  H e i g h t  S ta tement  



STATEMENT O F  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 y  D i v i s i o n  

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

S O U R C E  IDENTIFICATION C O S  L i n e  # 3  ( S / N  134A)  

S O U R C E  LOCATION 10215  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 / 1 0 / 8 8  

DATA ON OPERATING CYCLE TIME; 

START OF OPERATION, TIME 

END OF OPERATION, TIME 

ELAPSED TIME 

IDLE TIME D U R I N G  CYCLE 

D E S I G N  P R O C E S S  R A T I N G ;  

P R O C E S S  W E I G H T  R A T E  ( INPUT)  PRODUCT (OUTPUT) 

DATA ON ACTUAL P R O C E S S  R A T E  D U R I N G  OPERATION CYCLE; 

MATERIAL Lead A1 l o v s  RATE 1 7 4  l b s / h r  

MATERIAL S e o a r a t o r s  RATE 287 l b s / h r  

MATERIAL P a s t e d  P1 a t e s  RATE 1 5 8 9  l b s / h r  

TOTAL P R O C E S S  W E I G H T  R A T E ;  

PRODUCT E l e m e n t  Packs  RATE 2 0 5 0  l b s / h r  

SAMPLING TIME: 1100 TO: 1 7 0 0  

I\ 

1 

I c e r t i f y  t h a t  t h e  above  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  my k n o w l e d g e  and 
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 a i n q  E n a i n e e r  




