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STACK MISSIONS SURVEY 
BLUE TOP GRADING 

COLORADO SPRINGS, COLORADO 
ASPHALT CONCRETE DRUM-MIX PLANT' 

INTRODUCTION 

Western Environmental Se rv ices  and Tes t ing ,  Inc. (WEST, Inc . )  of Casper, 

Wyoming, conducted a Stack Emissions Survey a t  t h e  B l u e  Top Grading Comp- 

any ' s  a s p h a l t  conc re t e  drum-mix p ran t  l o c a t e d  i n  Colorado Springs,  Colorado, 

on May 14 and 15, 1986. The purpose of t h i s  survey was t o  determine emis- 

s i o n s  of p a r t i c u l a t e  matter from t h e  Exhaust Stack of t h e  r o t a r y  drying 

k i l n  wh i l e  being f i r e d  with Number 2 Diesel. 

Sampling followed t h e  procedures set  f o r t h  in t h e  "Colorado A i r  q u a l i t y  

Control A c t " ,  Colorado Department of  Health,  A i r  P o l l u t i o n  Control  Divi- 

sion, and t h e  Code of Fede ra l  Regulat ions,  T i t l e  40, Part 60, Appendix A,  

July 1. 1985. 
I 
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SUMMARY OF RESULTS 

The  p r i n c i p a l  conclusions a r e :  

1. The emissions of p a r t i c u l a t e  matter from the s t a c k  were equal  t o  1.79 

pounds per hour (0.0182 g r a i n s  p e r  d ry  s tandard cub ic  f o o t ) ,  based on 

averaging t h e  t h r e e  tests using t h e  "front-half ' '  c o l l e c t i o n s  of Lhe 

EPA- type sampling t r a i n .  

2. The al lowable p a r t i c u l a t e  emission rate is  0.04 g r a i n s  p e r  dry s t anda rd  

cubic  f o o t ,  as s t a t e d  i n  t h e  "New Source Performance Standards" f o r  

a s p h a l t  conc re t e  p l a n t s ,  o u t l i n e d  i n  t h e  Code of Fede ra l  Regulations,  

T i t l e  40, Par t  60, Subpart I, J u l y  1, 1985. The a c t u a l  emissions were 

45.4 percent  of t h e  permit ted emissions.  

- 2- 



* 68'F., 29.92 "Hg (20°C., 760 mm Hg) 
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DISCUSSION OF RESULTS 

The three tests f o r  p a r t i c u l a t e s  taken on t h e  s t a c k  appeared t o  be  v a l i d  

r e p r e s e n t a t i o n s  of t h e  a c t u a l  emissions du r ing  the t e s t i n g .  

parameters c a l c u l a t e d  from t h e  f i e l d  d a t a  w e r e  in c l o s e  agreement. 

moisture percentages were w i t h i n  12.5 percen t  of t h e  mean va lue .  

sured flow rates (Qs) were w i t h i n  4 . 4  percen t  of the mean va lue .  

The i n d i c a t i v e  

The 

The mea- 

The r a t e s  E of sampling f o r  t h e  t h r e e  tests were w i t h i n  t h e  s p e c i f i e d  l i m i t s  of t h e  

i s o k i n e t i c  r a t e ,  t h e  g r e a t e s t  d e v i a t i o n  being 8.19 pe rcen t .  

The  c a l c u l a t e d  "Eront-half" emissions (pounds per hour) of p a r t i c u l a t e s  h 
from t h e  t h r e e  tests showed a range of -46 .9  percent  t o  +88.0 percen t  v a r i -  

. a t i o n  from the mean value.  

\ 
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DESCRIPTION OF PROCESS OPERATION 

The Blue Top Grading Company's a s p h a l t  c o n c r e t e  drum-mFx p l a n t  is a Barber 

Creene DM 55 w i t h  a Venturi  w e t  scrubber .  

In an a s p h a l t  conc re t e  drum-mix p l a n t ,  sand,  g rave l ,  and c o a r s e  aggrega te  

are conveyed i n t o  a r o t a r y  drying k i l n .  

ous flame. 

ho t .  dry aggregate .  

t h e  a s p h a l t  mix a r e  channeled along w t t h  t h e  d rye r  exhaust by an Induced 

draEt  fan through a w e t  scrubber.  

t h e  exhaust is emit ted i n t o  t h e  atmosphere v i a  a s t a c k .  

veyed t o  a b i n  where i t  is s t o r e d  u n t i l  t h e  a s p h a l t  can be  t r anspor t ed  t o  

t h e  paving si te by t ruck.  

The kiln is hea ted  with a continu- 

Asphal t  is added in t h e  r o t a r y  kiln where i t  is mixed wi th  t h e  

Any d u s t  and f i n e  p a r t i c l e s  t h a t  are n o t  en t r a ined  i n  

A f t e r  passing through t h e  wet sc rubbe r ,  

The a s p h a l t  is con- 

t 
86 10-1 1 I 
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DESCRIPTION OF SAMPLING LOCATION 

The sampling p o r t s  are l o c a t e d  on t h e  r e c t a n g u l a r  d r y e r  exhaust s t a c k  approxi- 

mately 25 f e e t  above t h e  ground. The sampling was done from f i v e  p o r t s  on 

t h e  r e c t a n g u l a r  s t a c k  loca ted  11 f e e t  ( 5 . 1  s t a c k  diameters)  downstream of 

t h e  s t a c k  i n l e t .  and 3 f e e t  (1.4 s t a c k  d i ame te r s )  upstream of t h e  s t a c k  

o u t l e t .  The area of t h e  s t a c k  is 672 squa re  inches.  P o r t  and wall t h i c k  

th i ckness  is 1 inch. 

861 0-1 11 
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SAMPLING AND ANALYTICAL PROCEDURES 

The sampling and a n a l y t i c a l  procedures  used followed t h e  procedures o u t l i n e d  

i n  t h e  "Colorado A i r  Qual i ty  Control  Ac t " .  Colorado Department oE Health,  

A i r  P o l l u t i o n  Control  D iv i s ion ,  and t h e  Code of Federal  Regulat ions,  T i t l e  

40, P a r t  60, Ju ly  1, 1985. 

A prel iminary v e l o c i t y  t r a v e r s e  was performed a t  each of t h e  f i v e  p o r t s  i n  

o rde r  t o  determine t h e  uniformity of flow i n  t h e  s t ack .  ' P a r t i c u l a t e  samples 

of 3-minute d u r a t i o n  a t  each of t h e  f o u r  t r a v e r s e  p o i n t s  were taken from 

each of t h e  f i v e  p o r t s  u s ing  a n  EPA-type, hea t ed ,  g l a s s - l i ned  probe. 

t o t a l  of 20 p o i n t s  were sampled. 

A 

Before each test, t h e  sampling train was leak-checked a t  15 inches of mer- 

cu ry  a t  t h e  nozzle.  

t h e  h i g h e s t  recorded vacuum read ing  d u r i n g  t h e  test. 

was performed i n  o r d e r  t o  predetermine t h e  p o s s i b i l i t y  of a d i l u t e d  sample. 

A f t e r  each test, t h e  t r a i n  was again leak-checked a t  

F i n a l  leak-checking 

Before and a f t e r  each test per iod.  t h e  p i t o t  tubes were checked f o r  l e a k s  

under both a vacuum and p res su re .  Also,  t h e  l i n e s  were checked f o r  clear- 

- w  
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ance and the zero manometer reading v e r i f i e d  beEore and aEter each test. 

i 

. 4  i 

'I 
I 

The part i cu la te  emissions ere ca lcu la ted  from gravimetric  a n a l y s i s  using 

the  "front-half'' c o l l e c t i o n s  of t h e  EPA-type sampling t r a i n  i n  accordance 

with the EPA "New Source Performance Standards". 

Orsat analyses  were provided f o r  each test using a grab-type sample. 

8610-11 1 
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DESCRIPTION OF TESTS 

Personnel from WEST, Inc.  a r r i v e d  a t  the p l a n t  a t  1600 hours  on Tuesday, 

May 13. 1986. A f t e r  meeting wi th  p l a n t  personnel ,  t h e  equipment w a s  moved 

onto t h e  s t a c k  by 1800 hours ,  The equipment was secured f o r  t h e  n i g h t .  

On Wednesday, May 14, t h e  t e s t i n g  crew a r r i v e d  a t  t h e  p l a n t  a t  0700 hours.  

The equipment was r e a d i e d  f o r  t e s t i n g  by 0730 hours.  

a t  0902 hours and cont inued u n t i l  i n t e r r u p t i o n  of t h e  t h i r d  test  a t  1404 

hours,  due t o  t h e  p l a n t  running o u t  of a s p h a l t ,  causing a postponement of 

t e s t i n g  un t i l '  t h e  n e x t  morning. 

The t e s t i n g  began 

A f i n a l  l e a k  check problem encountered a t  t h e  end of test two l e f t  some 

doubt a s  t o  whether t h e  results would be v a l i d  numbers. 

Upon examination and comparison of moi s tu re  percentages and p a r t i c u l a t e  

g r a i n  loadings f o r  tests 1, 2 and 4 i t  is t h e  opinfon of WEST, Inc.  person- 

n e l  t h a t  t h e  nozzle  was bumped on the s t a c k  w a l l  upon removal Erom t h e  l as t  

, test  p o r t  a t  the end of t h e  tes t  causing t h e  f a u l t y  l e a k  check. WEST, Inc.  

personnel b e l i e v e  test two t o  be  a v a l i d  r e p r e s e n t a t i o n  of a c t u a l  p l a n t  

emissions.  

8610-111 
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Personnel from WEST, Inc. a r r i v e d  a t  t h e  p l a n t  a t  0600 hours on Thursday, 

May 15, 1986. and were ready t o  test by 0700 hours. There was a de l ay  i n  

the s t a r t  of test four due t o  a clogged o i l  l i n e  i n  t h e  p l a n t .  Tes t ing  

I a 1057 hours. 

began a t  0918 hours and cont inued u n t i l  completion of t h e  f o u r t h  test  a t  

! 

Test ing a t  Blue Top Grading Company's a s p h a l t  conc re t e  drum-mix p l a n t  lo- 

c a t e d  a t  Colorado Springs,  Colorado. was completed a t  1200 hours  on Thurs- 

day, May 15, 1986. 

101 
a 
01 

i 

il 

/I . 
Russ F. Mason 
F i e l d  Test ing Supervisor  

8610-1 11 
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APPENDIX A 

Location of Sampling Po in t s  
Drum Kiln Exhaust Stack 

The sampling p o r t s  a r e  l o c a t e d  on t h e  r e c t a n g u l a r  d r y e r  exhaust s t a c k  ap-  

proximately 25 feet  above t h e  ground. The  sampling w a s  done from f i v e  p o r t s  

on t h e  r ec t angu la r  s t a c k  l o c a t e d  11 f e e t  (5.1 s t a c k  d i ame te r s )  downstream of 

t h e  s t a c k  i n l e t .  and 3 Eeet (1 .4  s t a c k  d i ame te r s )  upstream of t h e  s t a c k  out- 

l e t .  

sampling p o i n t s  were c a l c u l a t e d  as fol lows:  

The a r e a  of t h e  s t a c k  is 672 s q u a r e  inches.  The l o c a t i o n s  of t h e  

, 

3 o o o c  

f 
fL6” 

T 
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APPENDIX B 

Source Emission Calculations 



Run No. SI 
.I Date P "  Begin 

End @ pb 

ir pm 

V m 

, vm 
1 std 

STACK EMISSIONS SURVEY 
BLUE TOP GRADING 

ASPHALT CONCRETE DRUM-MIX PLANT 
COLORADO SPRINGS, COLORADO 

MAY 1986 

FILE NUMBER 8610-111 

Units - Description 

barometric pressure 

orif ice pressure drop 

volume dry gas sampled 
P meter conditions 

avg. gas meter temp 

volume dry gas sampled 
standard conditioos* 

total H20 collected, 
impingers L silica gel 

volume water vapor 
collected @ standard 
conditions* 

%M a moisture in stack gas 
by volume 

m * 68'F. 2 9 . 9 2  "llg (20°C. 760 mm Hg) 

K I L N  

1 

I:, 51 14/ Ob 

0902 MDT 

l O C l 6  MDT 

23.70 
m i ,  98. 

1.64 
41 I 63 

50 649 
1.434 

86 
30 

39. (SO8 
1.lCiS 

1.94 

6 , 6 8 5  
+ 246 

IC I LN 

2 

0 5  / 1 4 / 86 

1500 MDT 

1304 NUT 

-33.70 
6O1,98 

1.68 
42.72 

51 * 776 
1 ,466  

64 
29 

39.989 
1, i32 

243 

ll,47 
,325 

K I L  

4 

05/3.5/66 

0918 MDT 

1057 PlUT 

23.70 
bel, 08 

1.72 
43.79 

51,162 
1.449 

71 
21 

4 C I .  544 
1 9  148 

341.1 

11 B 38 
* 322 

21.92 



source Emission Ca lcu la t ions  

Symbol 

Md 

CO2 

02 

N 2  

X E A  

' Mwd 

Mw 

APs 

TS 

PS 

vs 

As 

Qs 

Qa 

Descript ion 

mole f r a c t i o n  of dry gas  

excess a i r  @ sampling 
p o i n t  

molecular weight of 
d ry  s t a c k  g a s  

molecular weight of 
s t a c k  gas  

v e l o c i t y  head oE s t a c k  
gas  

s t a c k  temperature 

stack p r e s s u r e  

s t a c k  v e l o c i t y  @ s t a c k  
cond i t ions  

s t a c k  a r e a  

d ry  s t a c k  volume @ 
s t anda rd  condi t ions* 

a c t u a l  s t a c k  gas  volume 
@ s t a c k  c o n d i t i o n s  

BLUE TOP GFdDINC 
FILE NLTMBER 8610-111 

KILN KILN 
1 2 

+ 8179 ,7771 

5.2 &. 1 

13,9 13 

80.9 t30.9 

1 * 202 1,125 
3 0 . 5 3  2 8 . 5 0  

141 144 
61 b3 

23.75 23.75 
603. 27 b03, 29 
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Source Emission Ca lcu la t ions  3p 
symbol 

Tt 

*n 

X I  

e 

'an 

'a0 

'a c 

'a u 
! 

aw C 

Desc r ip t ion  

n e t  t i m e  of test 

sampling nozzle diam. 

percent  i s o k i n e t i c  

P a r t i c u l a t e  - probe, 
cyclone and f i l t e r  

Par t icu la te  - t o t a l  

p a r t i c u l a t e  - probe, 
cyclone and f i l c e r  

p a r t i c u l a t e  - t o t a l  

p a r t i c u l a t e  - probe, 
cyclone and f i l t e r  @ 
s t a c k  c o n d i t i o n s  

p a r t i c u l a t e  t o t a l  @ 
s t a c k  c o n d i t i o n s  

p a r t i c u l a t e  ' - probe, 
cyclone and f i l t e r  

'ax lsl p a r t i c u l a t e  - t o t a l  

BLUE TOP GRADING 
F I L E  NUMBER 8610-111 

KILN 
1 

6 0 

. 0333 
0763 

KILN KILN 
2 4 
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P i t o t  Length 
(effective l eng th )  

28-1 

32-1 

32-2 

46- 1 

49- I 

49-2 

72-1 

72-2 

73-1 

74-1 

APPENDIX C 

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

January 24. 1986 

PITOT TUBES 

C a l i b r a t i o n  
F a c t o r  

High 0.839 
Low 0.830 

High 0.830 
Low 0.831 

High 0.823 
LOW 0.822 

High 0.830 
Low 0.829 

. High 0.838 
LOW 0.830 

High 0.829 
Low 0.834 

High 0.812 
Low 0.817 

High 0.818 
Low 0.823 

High 0.838 
LOW 0.820 

High 0.826 
Low 0.845 

P i t o t  Length 
( e f f e c t i v e  l eng th )  

96-1 

122-1 

128-1 

132-1 

132-2 

156'-1 

156-2 

C a l i b r a t i o n  
Fac to r  

High 0.842 
Low 0.820 

High 0.842 
Low 0.832 

High 0.827 
LOW 0.833 

High 0.832 
Low 0.837 

High 0.829 
Low 0.838 

High 0.812 
LOW 0.8i6 

High 0.820 
LOW 0.826 



I ', : , , . ~ ' . , " . I  .. . . . .- , .  . .  

Set # A  

Nozzle Diameter - No. (inches) 

1A 0.197 

3A 0.253 
4A 0.301 
SA 0.356 
6A 0.378 
7A 0 . 4 4 3  
8A 0.492 
9A 0.496 
IOA 0.573 

2A 0.228 

Set I 

Nozzle Diameter - No. (inches) 

I- 1 0.124 
1-2 0.190 
I- 3 0.242 

0.307 1-4 
1-5 0.363 

0.419 1-6 
0.485 1-7 
0.575 1-8 
0.610 I- 9 

- I  
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APPENDIX C 

Calibration Data 

January 24, 1986 

NOZZLES - 
.. . Set #B 

Set 11 

.. Nozzle Diameter 

' No. (inches) 

0.126 1B 
28 0.176 

0.238 38 
0.302 .4B 

5B 0.356 
68 0.364 
7B 0.490 

Set 111 

Diameter Nozzle Diameter 
(inches) - No. (inches) 

Nozzle 
No. - 

111-1 0.130 
111-2 0.242 
111-3 0.245 
111-4 0.367 
111-5 0.365 
111-6 0.439 

111-8 0.560 
111-9 0.610 

11-1 0.122 , 

11-2 0.196 
11-3 0.247 
11-4 0.312 

11-6 0 . 4 3 5  

11-8 0.561 
11-9 0.608 

11-5 0.375 

11-7 0.495 111-7 0.499 



APPFNDM C 

Calibration Data 

January 24, 1986 

DRY GAS METERS 

4 

3 

4 

0.989 

1 - 004 
1.013 
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APPENDIX D 

Field Testing Data 
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W I N C E R  CATCH 

. .  
. .. S&'l?LE NO. : / .. 

Final 657.6 
I n i t i a l  
W f .  Cain 1.98, G - s Y L L  
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Final 
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W t .  Cain z0.j' 1 7 2 ,  7 93, e y - 
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ORSAT ANALYSIS RESULTS 

Gas Fractional  Part 

c02 5 2 2 
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O2 &, ? /  c . 
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Flask 

Final 7 5 8 . 6  
I n i t i a l  5 7  z./ 
W t .  Gain 166,s- 

Final  473 8 
I n i t i a l  4&,7 
Wt. Gain $-# / 

Fina l  & Z  2,3 

Final 
I n i t i a l  
We. Gain 

Final  
I n i t i a l  
W t .  Gain 

D 

Final  
I n i t i a l  
Ut. Gain 

TOTAL WEIGHT GAIN OF INPINCERS (grams) 243,o - 

I DATE: 5- /d-66 
SIGNATURE: 

ORSAT ANALYSIS RESULTS 

Gas Fractional Part  
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APPENDLX E 

Ana ly t i ca l  Data 
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Plant  Production Data 
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APPENDIX C 

Chain of Custody 

and Analysis Request 



WESTEB:: E!iiVIRO:i?!EST.\L SEEVICES 5 TESTI\:C 

Chjin o f  Castody an1 Analysis Request 

Absorbing Su lut ion lAnalys i s  For 

No : 

Other 

Total Sunber of Sample Bo::les: 

Total Xumber of F i l t e r s :  

Comment;: 1 && * A b . A d  

X 

a . .  

4 . .  

I 

' -  

Person Responsible f o r  Samples: 
\ 

ALLY- 

n Date Time Location 
Sanole So. Recovered bv 

, I I I 
1 - 

I. 
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W I N C E R  CATCH 
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SOLUTION USED 

b r  - 
d";" 

i.0 - 
Final  

.i, I I n i t i a l  .2, 
U t .  Gain /97  4 .  

Final  Lo/, / 
Initial  3-7+.3 
U t .  Gain 7,, ,$ 

Final #63,5 

74 /./ 

Final  7/31 / 
I n i t i a l  7<,7.47 
U t .  Cain 1 3 .  

Final  
In i t ia l  
U t .  Gain 

Final  
I n i t i a l  
W t .  G a i n  

- 
- 

Final  
Ini:ial 
Ut. Gain- - 

DATE: 5--/3--84 

SIGNATURE: 

ORSAT ANALYSIS RESULTS 

Gas F r a c t i o n a l  P a r t  

c02 4 0 %  
1 5 .  5 2 O2 

co 0 . 0 %  
~ 

N2 50.5- z 
DATE: 
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APPENDIX H 

Resumes of Test Personnel 

'. 



RUSSFLL F. MASON 

CURRENT: 

1/1/86 t o  p re sen t  

PROFESSIONAL: 

12/1/80 t o  6/1/81 

EDUCATION : 

TECHNICAL EXPERIENCE: 

CERTIFICATIONS: 

PROFESSIONAL MMB.ERSHIPS: 

F i e l d  T e s t i n g  Superv isor  
Western Environmental  Se rv ices  and Tes t ing ,  Inc. .  
Casper ,  Wyoming and Dallas, Texas; an environmental  
monitor ing and consu l t ing  firm. 

S e n i o r ,  Environmental  Technician 
Western Environmental  Se rv ices  and Tes t ing ,  Inc .  

Environmental  Technician 
Western Environmental  Se rv ices  and Tes t ing ,  Inc.' 

Environmental  Technician 
Kumpe and Associates, P.C., Casper. Wyoming; an  
eng inee r ing  and consu l t ing  firm 

Assoc ia t e  of Sc ience  in Physiology. Casper. Col lege.  
Casper. Wyoming 1977. Two y e a r s  of Environmental  
Biology, Unive r s i ty  of Wyoming, Laramie, Wyoming. 

Conducted ove r  100 source  emiss ions  surveys  in t h e  
western and southwestern United S t a t e s ;  r e s p o n s i b l e  
f o r  set up and maintenance of s e v e r a l  ambient a i r  
networks; managed seve ra l ' ambien t  a i r  s t u d i e s  in 
t h e  p a s t  yea r s .  

Visible emiss ions  e v a l u a t o r  
Licensed P r i v a t e  P i l o t  - Single-Engine-land 

A i r  P o l l u t i o n  Cont ro l  Assoc ia t ion  
Soc ie ty  of Mining Engineers of A.M.E. 

. . .  . .. . .. . - . . ... . . . . 



CURRENT: 
October 1983 to present 

PROFESSIONAL : 
3/15/83 to 7 i w a 3  

7/80 to  10ia2 

5/75 to 4/79 

EDUCATION : 

.. . 

,,. 

\ 

.. . 

MARCEL0 A. VINCENT 

Technician. Western Environmental Services 
and Testing. Inc., Casper. Wyoming and 
Dallas, Texas; an environmental monitoring 
and consulting f i r m .  

Loss Prevention Agent, Internal Loss 
Investigations. J,W. Robinson Company. 
Pasadena, California 

Security Officer. Casper. College, Casper, 
Wyoming 

Law Enforcement Specialist, United States 
Air Force 

Attended Los Angeles City College, Los 
Angeles. California and Casper. College, 
Casper. Wyoming. for 14 years. 
attending Casper College majoring in 
Criminal Justice. 

Currently 




