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ENVIRONMENTAL CORP~RATION 
August 25, 1988 

M r .  Byron Thomas 
Thompson-McCully 
5905 Belleville Road 
Belleville, MI 48111 

Re: Particulate Emissions Tests - Belleville, Michigan 

Dear Mr. Rolefson: 

Enclosed you will f ind’ four  copies of our report on t h e  particulate 
emissions tests we conducted at Thompson-McCully in  Belleville, 
Michigan. Based on our test results, your plant does pass both 
EPA New Source Performance Standards and those set  by the State 
of Michigan. The average grain loading of the three test runs was 
below the dlowable emissions standnrd se t  b y  E P A  and  the State of 
Michigan. Therefore, your plant is operating in  compliance with 
State and Federal Standards. ’ 

You w i l l  want to sign the report covers and send two copies to: 

Mr. John Baguzis 
Wayne County APC 
1311 E. Jefferson 
Detroit, MI 48207 

You will  need to keep one copy of the report a t  t h e  plant. 

We certainly have enjoyed working with you and we look forward to 
serving you again in the future.  

SincewlJ., 

6- 
G .  Sumner Buck, 111 
President 

G SBIII :mew 

Enclosures 

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112 
IC, C D Y h l l C  *IM,”CLI.”L47 iN TENNCPCCC oAlldCA7No FAY OC)I-ASR-RRhR 
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I. INTRODUCTION 

O n  July 29, 1988, personnel from RAMCON Environmental 
Corporation (REC) conducted a source emissions test  for 
particulate emissions compliance at Thompson-McCully's 
Barber-Greene d r u m  mix asphalt plant located in Bellevllle, 
Michigan. RAMCON personnel conducting the test were Ken 
Allmendinger,  Team Leader, and Kevin Powell. Bruce Shrader 
was responsible for the particulate laboratory analysis including 
taring the beakers and filters and recording final data in the  
laboratory record books. Custody of t h e  samples was limited to 

Mr. Allmendinger and Mr. Shrader. 

The purpose of the test was to determine if the rate of 
particulate emissions from t h e  plant's baghouse and t h e  total 
contaminants by weight (grain loading) is below the allowable 
N.S.P.S. limits set  b y  the State of Michigan. 

11. TEST RESULTS 

Table I summarizes the  test results. The grain loading 
limitation for EPA is specified i n  39 FR 9314, March 8, 1974, 
60.92 Standards for Particulate Matter ( I ) ,  as amended. The 
allowable N.S.P.S. particulate emissions for EPA and the State 
of Michigan is .04 gridscf.  

Mr. John Baguzis of the Wayne County APC i n  Detroit, Michigan 
observed the testing conducted by RAMCON. 
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TABLE 1 

SUMMARY OF TEST RESULTS 
July 29, 1988 

Test Grain [sokinetic Actual 
Run Loading Variation Emissions Time - - 

1 08:02 to 1o:oo 0.0420 gr/DSCF 102.5% 11.3 l b d h r  

2 10:35 to 12:16 0.0296 gr/DSCF' 102.7% 7.7  lbs lhr  

3 13:05 to 14:07 0.0266 gr/DSCF 102.2% 7.1 lbs lhr  

Average : 0.0327 gr/DSCF 8.7 lbs lhr  

On the basis of these test results,  t h e  average grain loading of the  three 
test runs was below t h e  .04 gr/DSCF emissions limitation set by US EPA 
and t h e  State of Michigan. Therefore, t h e  plant is operating i n  
compliance with State a n d  Federal Standards. 

111. TEST PROCEDURES 

A. Method Used: The source sampling was conducted in accordance wi th  
requirements of the U.S. Environmental Protection Agency as set  forth in 
39 FR 9314, March 8 ,  1974, 60.93, as amended. 

B. Problems Encountered: No problems were encountered that affected 
testing. 
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Run Emissions - 
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TABLE 11 

SUMMARY OF TEST RESULTS 
July 29, 1988 

Cadmium 
Emissions 

Chromium Lead 
Emissions Emissions 

1 .060 lbs/hour 0.00005 lbs/hr 0 .0005  16s/hr 0.0013 lbs/f 

. 0 0 9  lbs/hour 0.00005 lbs/hr 0.0005 lbs/hr 0.0013 l b s / 1  

.152 lbs/hour 0.00005 lbs/hr 0.0005 lbs/hr 0.0013 l b s / t  

2 

3 
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C .  Sampling Site: The emissions test was conducted after a 

baghouse on a rectangular stack measuring 47" x 47" with an 
equlvalent diameter of 47". Six sampling ports were placed 47" 

down (1.0 diameters upstream) from the top of the stack and 199" 

u p  (4 .2 diameters downstream) from the last flow disturbance. 
Thirty points were sampled, five through each port for 2 minutes 
each for a total test time of sixty minutes per test r u n .  

Points 
on a 

Diameter 

1 

2 
3 
4 

5 

, ,, ~ 
. .. . .. . . 

Probe 
Mark - 

4 7" ----?I ,.<- 4 7 "  ' 
4.7" 

14.1" 

23.5" 
32.9" 

4 2 . 3 "  , 

' i  

199" 



IV. THE SOURCE 
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I V .  THE SOURCE 

Thompson-McCully employs a Barber-Greene drum mix asphalt plant which is  
used to manufacture hot mix asphalt for road pavement. The process 
consists of blending prescribed portions of cold feed materials (sand, gravel, 
screenings, chips, etc.) uniformly and add'ing sufficient hot asphalt oil to 
bind the mixture together. After the hot asphalt mix is manufactured a t  
the plant, it  is transported to t h e  locatlon where it is to  be applied. The 
hot asphalt mix is spread evenly over t h e  surface with a paver and then 
compacted with a heavy roller to produce the final product. 

The following is a general description of the plant's manufacturing process: 
The cold feed materials (aggregate) a r e  dumped into separate bins which in  
turn feed a common continuous conveyor. The aggregate is dispensed from 
t h e  bins in accordance with the desired formulation onto the cold feed 
system conveyor to an inclined weigh conveyor then to a rotating drum for 

continuous mixing and drying a t  approximately 3000F. The ' requtred 
amount of hot asphalt oil is then injected onto and mixed into the dried 
aggregate. The now newly formed hot asphalt mix is pulled to the top o f  a 
storage silo by  conveyor. The hot asphalt mix is t h e n  discharged from the 
storage silo through a slide gate into waiting dump trucks, which transport 
the material to a f inal  destination for spreading. The rated capecity of the 
plant will vary with each aggregate mix and moisture content wi th  a 5% 
moisture removal. 

The drum dryer  uses a burner  fired with #4-#6 fuel oil and natural gas to 

heat air to d r y  t h e  aggregate, and the motion of the rotating drum to 
blend t h e  aggregate and hot asphalt oil thoroughly. The air is drawn into 
the system via an exhaust fan. After passing through the burner and the 
mixing drum, the air passes through a baghouse. The baghouse was 
manufactured by Barber-Greene. The exhaust gas is drawn through t h e  

baghouse and discharged to the atmosphere through the stack. The design 
pressure drop across the tube sheet is 1-6 Inches of water. The particulate 
matter, which is removed b y  the baghouse, is reinjected into the drum 
mixer. 
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PLANT DATA 

Aggregate  

TPH 

I t '  
Liquid Mix 

Recycle Asphalt Temp. 

TPH TPH OF 

Time 
24 Hour 

- _ F u e l  Oil ,L 
N e t .  Gas&. 

Propane-  Burner 
Coal - Sett ing 

I - c 

_- Venturi - Baghouse 
Pressure 

Drop 

Inches Water i 

I 
- 
-1M I I - I -  I - 1 - 1 - 1 -  
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DATA S m y  

P l a n t  

Manufac turer  of p l a n t  l%a@ 6~ t7)1F 
4 e m o i s t u r e .  TPB @ - msigned maxhum o p e r a t i n g  c a p a c i t y  

A c t u A l  o p e r a t i o n  rate 3.70 TPH @ V g moie tu re .  

Baghouse 

- 
4k y 

& &E&C 11. m n u f a c t u r e r  

/-Bo . q p e  of b a g s  @ 12. NO. of bags  

13. A i r  t o  cloth ratio 

14 .  square f e e t  of bags 

15.  ~ y p e  of c l e a n i n g :  p u l s e  jet - 
. ~ e s i g n e d  ACPM-,. 

# x , r e v e r e e  a i r  

, o t h e r  plenum p u l s e  

c o f 4  16.  c l e a n i n g  c y c i e  time /Y,'ML FFT 
17. I n t e r v a l  between C l e a n i n g  c y c l e  

18. p r e s s u r e  d r o p  a c r o s s  baghouse  ps i .  
19. pulse pressure on c l e a n i n g  c y c l e  P s i .  

COMPANY NAME DATE 

Form YREC-03 
_. - -. ... 
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V. 

A. 

EQUIPMENT USED 

Equipment used on conducting the particulate emissions test 

was: 

The Lear Siegler PM-IO0 stack sampler wi th appropriate 

auxillary equipment and glassware. The train was set up 

according t o  the schematic on the nex page. 

8. I An Airguide Instruments Model 211-8 (uncorrected) aneroid 

barometer was used t o  check the barometric pressure. 

C. Weston dial thermometers are used to  check meter tem- 

An Analogic Model 2572 Digital Thermocouple i s  peratures. 

used for stack temperatures. 

D. 

E. 

1:. 

A Hays 621 Analyzer was used to measure the oxygen, carbon 

dioxide and carbon monoxide content of the stack gases: For 

non-combustion sources, A Bacharach Instrument Company 

Fyrite i s  used for the gas analysis. 

Filters are mady by Schleicher and Schuell and are type I-HV 

with a porosity of .03 microns. 

The acetone i s  reagent grade or ACS grade with a residue of 
L .001. - 

Form # R E G 0 7  



n 

U 

! 

(P 

W 

1 .- 



V I .  LABORATORY PROCEDURES & RESULTS 
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING 

I .  Field Pr epa ration 

A. FILTERS: Fiberglass 4"  sampling filters are prepared as 
follows : 

Filters are  removed from their box and numbered on the back 
side with a felt pen. The  numbering system is continuous 
from job to job. The filters are  placed i n  a dessicator to dry 
for at least 24 hours. Clean plastic petri dlshes, also 
numbered, top and bottom, are  placed in  the desstcetor w i t h  
the filters. After dessication, the filters are removed one at 
a time and weighed on the Sartorius analytical balance, then 
placed i n  the correspondingly numbered petri dish. Weights 
a re  then recorded in the lab record book. Three filters are 
used for each complete particulate source emlssions test and 
there should be several extra filters included as spares. 

B. SILICA GEL: Silica Gel used for the test is prepared a s  
follows: 

Approximately 200 g of silica gel is- placed in a wide mouth 
"Mason" type jar a n d  d r i ed  i n  an oven (175oC for t w o  
h o u r s ) .  T h c  o{ici i  j:,r:; arc  rcino\.crl :and pl8cvLi i:i :I 
dessicstor until cool ( 2  hours) and then tightly sealed. The 
jars are  then numbered and weighed on the triple beam 
balance to the closest tenth of a gram, end this weight is 
recorded for each sealed jar. The number of silica gel jars 
used is the same as  the number of filters. Silica gel should 
be indicating type, 6-16 m e s h .  

11. Post-Testing Lab Analysis 

A -  FILTERS: The filters are returned to the lab in their sealed 
petri dishes. In the lab, the dishes are opened and placed 
into a dessicator for a t  least 24 hours .  T h e n ,  the filters are 
weighed continuously every  6 hours until a constant weight i s  . achieved. All data is recorded on the laboratory forms that 
will be bound in the test report. 

Alternately, t h e  test team may opt to oven dry the filters at 
220°F for two to three hours, weigh the sample, and use this 
weight as a final weight. 

B. SILICA GEL: The silica gel used in the stack test is 
returned to the  appropriate mason jar and sealed for transport 
to the laboratory where it is reweighed to a constant weight 
on a triple-beam balance to the nearest tenth of a gram. 
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C. PROBE RINSINGS: In all tests, where a probe washout 

analysis Is necessary, this is accomplished In accordance wlth 
procedures spectfled In "EPA Reference Method 5". These 
samples are returned i n  sealed mason jars to the laboratory 
for analysis. The front half of the filter holder is washed in 
accordance with the same procedures and  included with the 
probe wash. Reagent o r  ACS grade acetone is used as the  
solvent. The backhalf of the filter holder is washed with 
deionized water into t h e  impinger catch for appropriate 
analysis. 

D.  IMPINGER CATCH: I n  some testing cases, the liquid 
collected in the impingers must be analyzed for solid content. 
Thls Involves a similar procedure to the probe wash solids 
determinatlon, except that the liquid is deionized water. 

E. ACETONE: Conduct a blank analysis of acetone from the one 
gallon glass container. This acetone will  be used in t h e  field 
for rinsing the probe, nozzle, and top half of the filter 
holder. Performing such a blank analysis prior to testing will 
insure that the quality of the acetone to be used will not 
exceed the .001% residual purity standard. 

SPEClAL NOTE 

When sampling sources h i g h  in  moisture content, ( s u c h  8 s  
: j s j ~ h ; ~ ] t  1pl;int.;) tho  fi1tt.r i>jiI)t:r so:rln.~ti:nt.v sti,:kr to  thc ri1:C-r 
holder.  When removing the . f i l ter ,  i t  may tear .  I n  order  to 
maintain control of  any small pieces of filter paper which may 
be easily lost ,  t h e y  'are washed with acetone into the probe 
washing. This makes the filter weight light (sometimes 
negative) and the probe wash correspondingly h a v i e r .  The 
net weight is the same and no particulate Is lost. This 
laboratory procedure is taught by EPA in the Quality 
Assurance for Source Emissions Workshop a t  Research Triangle 
Park and is approved by EPA. 



Weight of particulate on f i l t e r s ( s )  ( m f )  9 
wight ol: particulate i n  acetone rinse 

mtal weight of particulate (mn) 

Note: In  no case should a blank residue greater than 0.01 
mg/g (or 0.001% of the blank weight )  be subtracted f r m  
the sample weight .  

_c 

Remarks .- 
- 

,I/ / . / /  signature of reviewer signature of analyst. \, 
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The Sartorius balance is accurate to 0.1 mg and has a maxhum 
capacity of 200 grams. The balance precision (standard deviation) Is 
0.05 mg. ' Before weighing an item, the balance should first be 
zeroed. This step should be t a k e n  before every series of welghings. 
To do this, the balance should have all weight adjustments at "zero" 
podtion. The beam arrest  lever (on the lower left hand side toward 
t h e  rear of the balance) is then slowly pressed downward to full 
release position. The lighted vernier scale on  the front of the cabinet 
should a l i g n  the "zero" with the mark on the cabinet. If it is not so 
aligned, the  adjustment knob on the right hand side (near the rear of 
t h e  cabinet) should be turned carefully until t h e  marks align. Now 
return the  beam arrest  to horizontal arrest  position. The balance is 
now "zeroed". 

To weigh a n  item, i t  is first placed on t h e  pan. And t h e  sliding 
doors are closed to avoid air current disturbance. The weight 
adjustment knob  on the right hand side must be at "zero". The beam 
arrest  is t h e n  slowly turned upward. The lighted scale at the front 
of the cabinet will now indicate the weight of the item, i n  grams. If 
the scale goes past the divided area, the item then exceeds 100 g 
weight ( a h o u t  3 - 1 / 2  ounces) and i t  is n e c c s w r y  to errest  tlir hcilnnclc 
(bcilin a r r e s t  l e v e r . )  i1niI !move t h c  lever for  1 ; J V  ;; .wciylil . i? / j j .  ! r o r  
you. It is located on the left hand s ide of the cabinet near the 
front, and is the knob closest to  t he  side of the cabinet. The 

.. balance will not weigh items greater than 200 grams in mass, and 
trying to do this might harm the  balance. Remember -- this is a 
delicate precision. instrument. 

After the beam is arrested,  in either weight range, the  procedure is 
the  same. When the weight of the item in grams. is found, "dial inn 
that amount with the two knobs on the  left hand side (near the 100 g 
lever) color coded yellow and green. As you dial the weight, the 
digits wi l l  appear o n  the front of the cabinet. When the proper 
amount is dialed, carefully move the arrest lever down with a slow, 
s teady tyrn of the wrist. The lighted dial will appear, and  the right 
hand  side knob ( f r o n t  of cabinet) is turned to align the mark with 
the lower of the two lighted scale divisions which the mark appears 
between. When these marks are aligned, the two lighted digits along 
with we two indicated on the  right hand window on t h e  cabinet f ront  
a r e  t h e  fractional weight in grams ( the decimal would appear before 
the lighted digits) a n d  the whole number of grams weight is t h e  
amount "dialed in" on the left. 

I n  general, be sure that the beam is i n  "arrest" position before 
plactng weight on or taking weight off of the pan. Don't "dial in"  
weight unless the beam is arrested.  The balance is sensitive to even 
a hand on the table near the balance, so b e  careful and pninstaking 
i n  every movernent w h i l e  wvcighing. 
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lICl CONCENTRATION: BY MECURIC NITRATE 

CHCI = 2 . 2 0 4 6 2 2  x x 36 .45  x “Cl - 
3 5 . 4 5  x V,,l(,td) 

\V he r e  ; 

CHCI = Conccntri i t ion of IfCI i n  lbs/dsCf. 

M c ~  = hZass of chlor ide collcctcd dcterinincd b y  fnrcuric 
n i t r i i t r ,  i i ig. 

v,(std) = 

2 . 2 0 4 6 2 2  x 10-6 = Convers ion  factor for 111g. to l b .  

3 6 . 4 5  = Correct ion for inolecular ,weigh1 of (;I- to  1iCI. 
3 5 . 4 5  

V O I U ~ C  o f  smck ~ R S  sninplcd corrected to 2 9 . 9 2  i n .  
IIg and 680F, dsc f .  

I ? l I I l  : CIICI 7 2 . 2 0 4 6 2 2  < 10-6 Y 3 6 . 4 s  a. 0.585 3.2301 x 
35-3s x 41.054 ibs; l iscr  

Run : cHCl = 2 . 2 0 4 6 2 2  x 10-6 x 36.45 x 0.090 = 4 5.1067 x IO-’ 
3 5 . 4 5  x 39.950 lbsidscf  

R u n  .: CHCI = 2 .204622  x 10-6 x 3 6 . 4 5  x 1.46 . = 8.0707 x IO-* 
35.45 x 41 .OD7 Ibs/dscf  
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HCI EMISSIONS: BY MECURIC NITRATE 

\Vhcre; EI1CI = Emiss ions  of  I4CI in pounds pcr h o u r ,  I b s / h r .  

cflCI = C o n c e n t r a t i o n  of IiCI i n  p o u n d s  p e r  d r y  s t a n d e r d  

c u b i c  foot, l b s / d s c f .  

9 , d  = Stack  gas flow rete i n  d r y  s t a n d a r d  c u b i c  feet 
I p e r  h o u r ,  d s c f / h r .  

Itun ' : EllCl = 3.2301 x x 1,880,982.Z.060 l b s i h r  

R u n  : EHCl =45.1067 x lo-' x 1,824,579.6= .009 I b s / h r  

-8 
Run : E H C ~  = 8,0707 x 10 x1,880,087.0= .IS2 I b s / h r  
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C O N C E N T R A T I O N  O F  LEAD 

P b  x ( 2 . 2 0 4 6 2  a l b s / y g )  Cpb = )J9 

V m ( s t d )  

Where:  C p b  = c o n c e n t r a t i o n .  o f  l e a d  i n  s a m p l e .  

)Jg Pb = w e i g h t  o f  l e a d  i n  s a m p l e .  

V, , , ( , td)  = d r y  g a s  v o l u m e  a t  s t a n d a r d  c o n d i t i o n s .  

2 . 2 0 4 6 2  x = c o n v e r s i o n  f a c t o r .  

-10 
Run # I :  4 1 2 . 5  X ( 2 . 2 0 4 6 2  a C 6 . 7 1 2 6  x 10 l b s / d s c f  

m 5 4 - -  

Run # 2 :  c 1 2 . 5  X ( 2 . 2 0 4 6 2  x 10-9) E C 6.8981 X 1 0 - l O 1 b s / d s c f  
3 9 . 9 5 0  

Run # 3 :  c 12.5 X ( 2 . 2 0 4 6 2  x lo-') = C 6.7202 1 0 ' l O l b s / d s c f  
41 .007  
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EMISSIONS O F  L E A D :  

W h e r e :  Epb 7 e m i s s i o n s  o f  l e a d .  l b s / h r  

Cpb = c o n c e n t r a t i o n , o f  l e a d  i n  s a m p l e ,  l b s / d s c f .  

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

Run #I: 

Run #2: 

R u n  # 3 :  ' 

(6 .7126 x 1 O - I '  1 x 1,880,982.2 = C 0.0013 
l b s / h r  

( 6.8981 x 10-l' ) x 1,824,579.6 . = C 0.0013 
l b s l h r  

- 10 
( 6.7202 x 10 ) x 1,880,087.0 = ~ 0 . 0 0 1 3  

l b s / h r  
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CONCENTRATION O F  CXRCBlILM 

Cpb = I J 9  P b  x (2.20462 I l b s / p g )  

" m ( s t d )  

W h e r e :  C p b  = c o n c e n l r a t ~ o n  of chromium in sample. 

pg Pb = w e i g h t  o f  chromium in Sample. 

V m ( s t d ~  = d r y  g a s  v o l u m e  a t  s t a n d a r d  c o n d i t i o n s .  

2.20462 x 10-9  = conversion f a c t o r .  

R u n  # I :  -_. C 5 . 0  x (2.20462 x = 4 2 . 6 8 5 0  x lO- 'pbs /dsc f  
3 1  .OS* 

Run X 2 :  < 5.0 X (2.20462 I = c 2.7592 x lbs/dscf 
3 9 . 9 5 0  



Where: E = Emissions of Chromium , lbs/hr. 

Qsd = Stack gas flow rate, dscf/hr. 

C = Chromium concentration, lbs/dscf. 

Run # 1: 

E = (42 .6850 x 10-lolbs/dscf) ( 1,880,982.2 dscf/hr) = L 0.0005 lbs/hr 

Run # 2:' 

E = (< 2.7592 x 10'lO1bs/dscf) ( 1,824,579.6 dscf/hr) = C 0.0005 lbs /hr  

Run # 3: 

E = (C 2.6881 x 10-lO1bs/dscf) ( 1,880,087.0 dscf/hr) = < 0.0005 lbs/hr 



. . . .  .. . .  ... . . 
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CONCENTRATION OF W I W  

pg P b  * e i g h t  o f  cadmium in sample. 

V m ( s t d )  = d r y  g a s  v o l u m e  a t  s t a n d a r d  c o n d i t i o n s .  

2 . 2 0 4 6 2  x 10-9 = c o n v e r s i o n  f a c t o r .  

Run P I :  L . 5  r ( 7 . 2 0 4 6 2  x = < 2 . 6 8 5 0  x l b s / d s c f  
TOST- 

-11 
Run W2:  c .5 a ( 2 . 2 0 4 6 2  a 10-9) = ~ 2 . 7 5 9 2  X 10 l b s / d s c f  .- 

39.950 

Run X 3 :  4 .5 a ( 2 . 2 0 4 6 2  x = L 2 . 6 8 8 1  X l O - ' l l b s / d s c f  
,41.007 
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E = C  X Qsd 

CAIMIUM Emissions 

Where: E = Emiss ions  o f  cadmiurn , l b s / h r .  

Qsd = S t a c k  g a s  f l o w  rate, d s c f / h r .  

C = Cadmium c o n c e n t r a t i o n ,  l b s / d s c f  

Run # 1: 

E = ( 2.6850 x lO- l ' lbs /dsc f )  ( 1,880,982.2 d s c f / h r )  =CO.OOOOS l b s / h r  

Run # 2 :  

E = ( 2 .7592  x l O - l l l b s / d s c f )  ( 1,824,579.6 d s c f / h r )  -<0.00005 l b s / h r  

Run # 3 :  

E = ( 2.6881 x lo-'' l b s / d s c f )  ( 1,880,087.0 d s c f / h r )  =C0.00005 lbs/hr 



I a n ENVIRONMENTAL TESTING 8 CONSULTING INC. u u  u 2 9 2 4  WALNUT DROVE R O .  . MEMPHIS, TENN. 38111 PHONE (801) 327-2760 

August 11, 1988 

Mr. Sumner Buck 
Ramcon 
223 Scott St. 
Memphis, TN 38112 

REF: ANALYTICAL TESTING 
SAMPLE(S) DATE: 7/29/88 
PLANT - THOMSON h McCULLY 
Al, #2, I13 h BLANK 

Dear MK. Buck: 

The above referenced samples have been analyzed per your instructions. 
T!ip ! r , q t s  IGCTI, : > , ~ r 5 r . ) ~ ~ c r l  in o u r  lahnr : !? .ors  ( ! l O n : ' i  O !  i q  ;Iccoi.d:.iricc 
v i c h  .jL;dnd;.lr:! :,:z~.~;ic,s; :, ; 6 t h  E d i t i f i J ? ,  ::i:rJ z h c  ,:c2;,;j.:.; : i r ?  s i ~ t m n  l>t! i .m.  

Standard 
Blank Methods 

Results (mg/l) 
#1 a 2  13 

Tests 585 ml 600 ml 730 ml 380 ml ' Page I/ By Date 

Chloride 1.0 10.15 2.0 0 .30  288 JF a12 

If you have any questions please call me 

Very truly yours, 

Michael J. Cimbalo 
President 

MJC/mg 



- 23 - 
ENVIRONMENTAL TESTING 8 CONSULTING INC. 
2 9 2 4  WALNUT GROVE R D .  . MEMPHIS. TENN. 38111 PHONE (801) 327-2750 

August 29,  1988 

M r .  Sumner Buck 
Ramcon 
223 S c o t t  
Memphis, TN 38112 

REF: ANALYTICAL TESTING 
SAMPLE(S) DATE: a i 9 1 8 8  
THOMPSON McCULLY - FILTERS 

Dear M r .  Buck: 

The above  r e f e r e n c e d  samples  have’ been  a n a l y z e d  p e r  your  i n s t r u c t i o n s .  
The t es t s  were per formed i n  ou r  l a b o r a t o r y  ( # 0 0 2 1 0 )  i n  acco rdance  
w i t h  S t a n d a r d  Methods,  1 6 t h  E d i t i o n ,  and t h e  r e s u l t s  a r e  shown below. 

Sumhr t l  
Results (mg) Methods 

- Tests iI 1 t 2  #3 Blank Page # & - Date 

cachim <0.0005 <O. 0005 <0.0005 <0.0005 157 JF 819 
Chranim H a  t0.005 <O. 005 <0.005 <0.005 201 JF 819 
Lead <0.0125 <0.0125 <0.0125 <O. 0125 157 JF ai9 

If 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  y o u r s ,  

d a . & U 1 A ? ’ ,  
Michael  J. Cimbalo 
P r e s i d e n t  

M J C  Img 



V I I .  CALCULATIONS 



THOMPSON-MCULLY -24 - 
BELLFJILLB, MICHIQAN 

BWMMARY OF TEST DATA 

7 / 2 9 / 8 8  

.RUN Xl 
SAMPLING TRAIN DATA 

start 08:02 
finish 1O:OO 

1. Sampling time, minutes e 60.0 
.2450 2. Sampling nozzle diameter, in. 

3. Sampling nozzle cross-sect. area, ft2 A, .000327 
Dn 

4. Isokinetic variation 
5. Sample gas volume - meter cond., cf. 
6. Average meter temperature, R 
7 .  Avg. oriface pressure drop, in. H20 
8 .  Total particulate collected, mg. 

0 

VELOCITY TRAVERSE DATA 

9. Stack area, ftf 
10. Absolute stack gas pressure, in. Hg. 
11. Barometric pressure, in. Hg. 
12. Avg. absolute stack temperature, Ra 
13. Average -Vvel., head, ( C = .El) 
14. Average stack gas velocity, ft./sec. 

--------- 
P 

STACK XOISTCIRE CONTENT 

15. Total water collected by train, ml. 
16. Moisture in stack gas, % 

EHIBBIONS DATA 

17. Stack gas flow rate, dscf/hr.(OOO's) 
18. Stack gas f l o w  rate, cfm 
19. Particulate concentration, gr/dscf 
20. Particulate concentration, lb/hr 
21. Particulate concentration, lb/mBtu 

ORSAT DATA 

22. Percent C02 by volume 
23. Percent O2 by volume 
24. Percent CO by volume 
25. Percent N2 by volume 

I 102.5 
43.704 

559 
dH 1.61 

112.00 

'm 
'm 

Mn 

A 15.34 
29.95 
29.95 

761 

ps 

Ts 
-Vdp- 1.00 

's 

'bar 

68.39 

345.00 
28.29 

'ic 
k S  

1880 Qsd 
acfm 62946 

0.0420 
E 11.29 
E' 0.00000 

cS 

3.80 
15.50 

co .oo 
80.70 

co2 

O2 

N2 

7 / 2 9 / 0 0  

RUN X2 

10:35 
12:16 
60.0 
.2450 

.000327 
102.7 

43.605 
573 
1.51 

76.90 

15.34 
29.95 
29.95 

762 
0.99 

68.02 

362.00 
29.97 

1824 
62606 

0.0296 
7.72 

0.00000 

3.50 
16.00 

.oo  
8 0 .  50 

7 / 2 9 / 0 0  

RUN I 3  

13 : 05 
14 : 07 
60.0 
.2450 

.000327 
102.2 

45.210 
579 

1.66 
70.80 

15.34 
29.95 
29.95 

754 
1.01 

68.94 

364.00 
29.55 

1880 
63452 

0.0266 

7.14 
0.00000 

3.80 

15.50 
. o o  

80.70 

Format: summryR3 



THOMPSON-MCULLY 
BELLEVILLE, MICKIGAN 

= (17.64) ( .990) ( 43.704) "m ( s t d )  

-2s- 

_1.61 (29.95) + 13.6 
= 41.054 dscf 

559 

I Dry Qan Volume 

= (17.64)( .990)( 43.605) 'm ( s t d )  

'm ( s t d )  = 'm Ejparp;sr] = 17.64 in.Hg Y Vm par. *] 
Where : 

' m ( s t d )  = D r y  Gas Volume t h r o u g h  meter a t  s t a n d a r d  c o n d i t i o n s ,  CU. ft. 

= Dry Gas Volume measured by meter, cu .  f t .  

= Barometric p r e s s u r e  a t  o r i f a c e  meter, i n .  Hg. 

= S t a n d a r d  a b s o l u t e  p r e s s u r e , ( 2 9 . 9 2  i n .  H g . ) .  

= A b s o l u t e  t e m p e r a t u r e  a t  meter R. 

= 

'bar 

'std 
0 

S t a n d a r d  a b s o l u t e  t e m p e r a t u r e  ( 5280R). 'std 

9H = Average p r e s s u r e  d r o p  across oriface meter, i n .  HZO. 

' I  = Dry g a s  meter c a l i b r a t i o n  factor. 

13.6 = I n c h e s  w a t e r  per i n c h e s  H g .  

1 51 (29.95) f 13.6 
573 

= 39.950 d s c f  

'ILm 2: 
7 --l 

n m  3: 

(29.95) + 1 3 . 6  
= (17.64) ( .990) (' 45.210) 'm ( s t d )  

Format: dgmR3 ?3 



THOMPSON-MCULLY -27- 
BELLEVILLE, KICHIGAN 

~ r y  noleoular weight 

Md = 0.44(%C02) + 0.32(%02) + 0.28(%CO + %NZ) 

Where: 

= Dry molecular weight,lb./lb.-mole. 

= Percent carbon dioxide by volume (dry basis). 

= Percent oxygen by volume (dry basis). 

= Percent nitrogen by volume (dry basis). 

'd 
%C02 

%02 

%N2 
%CO = Percent carbon monoxide by volume (dry basis). 

0.264 = Ratio of o2 to N2 in air, v/v. 

0.28 

0.32 

0.44 

= Molecular weight of N2 or co, divided by 100. 

= Molecular weight of O2 divided by 100. 

= Molecular weight of C02 divided by 100. 

Run 1: 

Ma = 0.44( 3.80%) + 0.32(15.50%) + 0.28( .OO% + 80.70%) = 29.23 lb 
lb-mole 

Run 2: 

Md = 0.44( 3.50%) + 0.32(16.00$) + 0.28( . O O %  + 80.50%) = 29.20 lb 
lb-mole 

Run 3: 

Md = 0.44( 3.80%) + 0.32(15.50%) + 0.28( . O O %  + 80.70%) = 29.23 lb 
1 b-mol e 

Format: mdR3 



THOMPSON-MCULLY -28- 
BELLEVILLE, MICHIGAN 

water Vapor Condensed 

Where: 

0.04707 = Conversion factor, ft. /ml. 

0.04715 = conversion factor, ft. /g. 

3 

3 

Vwcstd 
V 
Wsgstd 

= Volume of water vapor condensed (standard conditions), Scf. 

= Volume of water vapor collected in silica gel (standard 
conditions), ml. 

Vf- Vi 
W - W .  = Final weight of silica gel less initial weight, g. f 1  

= Final volume of impinger contents less initial volume, ml. 

= Density of water, 0.002201 lb/ml. PW 

Mw 
R = Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.-mole) (OR). 

= Molecular weight of water vapor, 18.0 lbjlb-mole. 

= Absolute temperature at standard conditions, 5 2 8 O R .  

= Absolute pressure at standard conditions, 2 9 . 9 2  inches Hg. 
*std 

'std 

Run 1: 
= (0,04707) ( 330.0) = 15.5 cu.ft 
= (0.04715) ( 15.0) = 0.7 cu.ft 

'wc (std) 
'wsg(std) 

Run 2: 

= (0.04707) ( 350.0) = 16.5 cu.ft 
= (0,04715) ( 12.0) = 0.6 cu.ft 

'wc(std) 
'wsg(std) 

Run 3 :  

= (0.04707) ( 350.0) = 16.5 cu.ft 'wc (std) 
'wsg (std) = (0.04715) ( 14.0) = 0.7 Cu.ft 

Format: vaporR3 



THOMPSON-MCULLY - a9 - 
BELLEVILLE, MICHIGAN 

noisture Content of stack Qases 

WSgstd 
+ v  

X 100 std vwc 
P 

std + vm Bws + v  
Vwcstd Ws9std 

Where: 

= Proportion of water vapor, by volume, in the gas Stream. Bws 

= Dry gas volume measured by dry gas meter,(dcf). vm 

= Volume of water vapor condensed corrected to standard 
std conditions (scf) . vwc 

V = Volume of water vapor collected in silica gel corrected to 
WSgstd standard conditions (scf) . 

Run 1: 

X 100 = 28.29 % 15.5 + 0.7 
P 

Bws 15.5 + 0.7 + 41.054 

Run 2: 

X 100 = 29.97 % 16.5 + 0.6 
BWS 16.5 + 0.6 + 39.950 

Run 3: 

0 .7  X 100 = 29.55 % - 16.5 + - 
BWS 16.5 + 0.7 + 41.007 

Format: bwsR3 



- 3v - 
THOMPSON-MCULLY 
BELLEVILLE, MICHIGAN 

Woloaular Weight of Btaak Qases 

Where: 

Us = 
(lb./lb.-mole). 

Md = Molecular weight of stack gas, dry basis, (lb./lb.-mOle). 

Molecular weight of stack gas, wet basis, 

Run 1: 

M, = 29.23 ( 1 - 28.29 ) + 18 ( 28.29 ) ' = 26.05 (lb./lb.-mole) 

Run 2 :  

Ms 29.20,( 1 - 29.97 ) + 18 ( 29.97 ) = 25.84 (lb./lb.-mole) 

Run 3: 

Mg = 29.23 ( 1 - 29.55 ) + 18 ( 29.55 ) = 25.91 (lb./lb.-mole) 

Format: m s R 3  



THOMPSON-MCUUY - 3 1  - 
BELLEVILLE, MICHIGAN 

V = (85.49) ( .81) ( 0.99) -\ 
\\ 

Btaak Gas Velocity 

762 
= 68.02 ft/sec. 

(29.95) (25.84) 

Where: 

v = (85.49) ( .El) ( 1.01) -\ 
'\ 

Average velocity of gas stream in stack, ft./sec. 

85.49 ft/sec bg-mole)-(mm Hg) / (OK) ( mm d1'2 

Pitot tube coefficient, (dimensionless). 

Velocity head of stack gas, in. H 2 0 .  

Barometric pressure at measurement site, (in. Hg). 

Stack static pressure, (in. Hg). 

Absolute stack gas pressure, 

Standard absolute pressure, ( 29.92 in. Hg ) .  

Stack temperature, (Of) 

Absolute stack temperature, (OR). = 460 + ts. 
Molecular weight of stack gas, wet basis, (lb/lb-mole) 

9 
(in. Hg) = Pbar+ P 

. 754 
= 68.94 ft/sec. 

(29.95) (25.91) 

Run 1: 

v = (85.49) ( .El) ( 1 .00 )  -\ = 68.39 ft/sec. 

Run 2 :  

Run 3: 



-32 - THOMPSON-MCULLY 
BELLEVILLE, MICHIGAN 

Stack Qas Plow Rate 

Where: 

Qsd 

A 

3600 

t S 

TS 

'std 

'bar 

9 
P 

pS 

'std 

Run 1 

QSd=3 6 00 

Run 2 

QSd=3 60 0 

Run 3 

Qsd=3600 

I- 

1- 

1- 

Dry v o l u m e t r i c  s t a c k  gas flow rate c o r r e c t e d  t o  
s t a n d a r d  c o n d i t i o n s ,  ( d s c f / h r )  . 
cross s e c t i o n a l  area o f  s t a c k ,  ( f t .  ) .  

Convers ion  f a c t o r ,  ( s e c . / h r . ) .  

S t a c k  temperature, (Of). 

Absolute s t a c k  t e m p e r a t u r e ,  (OR) : 

S t a n d a r d  a b s o l u t e  t e m p e r a t u r e ,  (528OR) . 
Baromet r i c  p r e s s u r e  a t  measurement site, 

S t a c k  s t a t i c  p r e s s u r e ,  ( i n . H g . ) .  

2 

( i n .Hg . ) .  

¶ 
A b s o l u t e  s t a c k  gas p r e s s u r e ,  ( i n .Hg . ) ;  = Pbar + P  

S t a n d a r d  a b s o l u t e , p r e s s u r e ,  (29 .92  i n . H g . ) .  

5 2 8  29.95 = 1880982.2 dscf hr . 2 8 2 9  ) (  6 8 . 3 9 ) (  15.34)  - 1 761 1 )  29.92 1 

.2997 ) ( 68.02) ( 15.34)  [&-l ri&g= 1824579.6 hr dsc f  

.2955 ) ( 6 8 . 9 4 ) (  15 .34)1  1 1  E ( =  1880087.0 d s c f  hr 

Format: qR3 



THOMPSON-MCULLY -33  - 
BELLEVIILE, MICHIGAN 

Emissions Rate from Stack 

7000 gr./lb. 

Where: 

E = Emissions rate, lb/hr. 

Cs 

Qsd = 

= Concentration of particulate matter in stack gas, dry basis, 
corrected to standard conditions, gr/dscf. 

Dry volumetric stack gas flow rate corrected to 
standard conditions, dscf/hr. 

Run 1: 

( 0.0420) ( 1880982.2) 
- - = 11.29 lb. / hr. E 

7000 

Run 2: 

( 0.0296) ( 1824579.6) 
= 7.72 lb. / hr. - - E 

7000 

Run 3: 

( 0.0266) ( 1880087.0) 

'1000 
7.14 lb. / hr. - - - E - 

Format: eR3 



THOMPSON-MCULLY -34 -  
BELLEVILLE, MICHIGAN Isokinetia Variation 

1 0.002669 Vi + (V / T ) (Pb + dH / 13.6) 

e vs ps *n 
I = 100 Ts c 60 

Where: 
I = 

100 - - 
E 

TS 
0.002669 - 
'ic 
Tm 
'bar 
dn - 
13.6 - 
60 = 

e - 

= 

= 

- - 
- 
- 

- 
E 

- - 
vS 

pS 

An 
- - 

Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, OR. 
Conversion factor, Hg - ft /ml - OR. 
Ttl vol of liquid collected in impingers and silica gel, ml. 
Absolute average dry gas meter temperature, OR. 
Barometric pressure at sampling site, (in. Hg). 
AV pressure differential across the oriface meter, 
Specific gravity of mercury. 
Conversion seconds to minutes. 
Total sampling time, minutes. 
Stack gas velocity, ft./sec. 
Absolute stack gas pressure, in. Hg. 
Cross sectional area of nozzle, ft2. 

3 

(in.H20). 

Run 1: 

' O 4  E . 9 5  + 
= 102.5% 

(0.002669) (345.00) + ';i9 
60.0 ) ( 68.39 ) ( 29.95 ) ( .000327 ) 

I = (loo)( 761 ) 
- 

Run 2: - - 
(0.002669) (362.00) + 

60 ( 60.0 ) ( 68.02 ) ( 29.95 ) ( .000327 ) 

573 
= 102.7% I = (loo)( 762 ) 

L 2 

Run 3: 
7 - 

= 102.2% 

(0.002669) (364.00) + 
60 ( 60.0 ) ( 68.94 ) ( 29.95 ) ( -000327 ) 

579 
I = (100) ( 754 ) 

L A 

I Format: iR3 



VIII. FIELD DATA 













i o  

I 
L -0 
\ 
\ 



1X. CALIURATIONS 



(English units) 

1 . 0  

Barometric pressure. Pb = 3d.10 i n .  Hg Calibrated by /&f 

0.0737 

3 . 0  

4 . 0  

0.221, 

0.294:  

Quality Assurance Handbook M4-2.3A (front side) 



An, vy Pb(t,, + 160) 

AH in. & y .  = 
-) (t 460) 

"d('b 13.6 

0.S 0.0368 

1.0 0.0737 

1.5 0.110 - 

2.0 0 . 1 4 7 .  

3.0 0.221 

4 . 0  0.295 

Quality AS6UZaRCe Handbook M4-2.3A ( f r o n t  s i d c )  

2 
' (t + 460)  0 - - 0.0317 AH [ ;w ] "i Pb (td + 660) 

Form #llF,C-OZ 
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W O N  EWIIWWXUTF& CORPORATION 

' . _ .  . . . . . . .  . . .  
. .  . .  . . . .  . . .  . :  .. . . . .  . . . . . . . . . . .  . . .  . . .  . .  . . .  . . .  ,, . . . . . .  ,,": . .  

.... : ...... ;:;. > . . . .  
._ . . . . .  . . ~  . .  

:' ' 

.s@tiOn: j+; ..3*4.2' 
ReviSion"0.~ a 

~~ 

Date J a n u a r y  is, 1980 
Page 17  of 22 

Date d- IO-88 Thermocouple number &&.+ 
Ambient t e m p e r a t u r e  ,<q+ oc Barometric p r e s s u r e  &'.9b i n .  ~g 

4 R e f e r e n c e :  mercury- in-g lass  d 
o t h e r  

e f er enc e 
po in t  

numbera 

A 

M 

c. 
D 

R e f e r e n c e  
Thermometer 
Tempera ture ,  

33' F 

150°F 

.I75% 

Thermocouple 
P o t e n t i o m e t e r  
Tempera ture ,  

3 3 O  

Pemperature  
)if f e r e n c e ,  

t 

07, 

,0170 

"Every 3OoC (50.P) for e a c h  r e f e r e n c e  p o i n t .  

%'of c a l i b r a t i o n  system used. 

C[(ref  tamp, OC + 273) - (test  thermom temp, 'C + 27311 
loo <i.se. I r e f  temp, 'C + 2 7 3  - 

F i g u r e  2 . 5  s t a c k  t e m p e r a t u r e  sensor c a l i b r a t i o n  d a t a  form 



.. . 
. : .  . . .  

. .  - 4f4- 
,.. . .  

. I  . ~ .  . . . .  . 

&ON ENVIRONHENTAL CORPORATION Revision No. 0 .' 

Date January 15 ,  1980 
Page 17 o f  2 2  

Date - 10 $8 Thermocouple number 0d-M 
Ambient temperature SSoF OC 
Calibrated. f&dXlL3OQO!Reference: mercury-in-glass 4 

Barometric pressure 29-94 i n .  Hg 

other 

e f  erence  
p o i n t  

numbera 

A 

d 

C 

D 

- 
Reference 

rhermometer 
remperature, 

eo t e n t  iometer 
Temperature, 

"C 

32°F 

1.50' 

55" f 

:empera ture 
) i f  f erence ,<  

% 

"Every 30.C (50°F) for each r e f e r e n c e  po in t .  

h y p e  "of c a l i b r a t i o n  system used. 

CIlref  temp, OC + 273) - (test thermom temp, OC + 273); 
< l . 5 $ .  I ref temp, 'C + 2 1 3  - 

Figure  2 . 5  s tack temperature sensor calibration data form. 



,. . I,. . .  ..,. . ..,, ?,-?' 
.......... !. 

. ,  .. .: : '..' .; . . ' 

'. ", , . .  .>,, , .. c<f<:,,..:.. : 
: ?  

, ..,. ... :. 
., ...:.>:.:., . '. .*.: :... 

. .  
.:. .. . ,... .. . .. ' 

Run No. 

porxh Di.retc? Calibratioo 

bt. Signature 

Nozzle No. Avsraga Diautar Norrle No. Avatapm Diauta? 
1 I 
2 8 
3 9 

10 
11 

4 
5 
6 12 

Ap s t d  Ap(s) 
cm H20 c m  H20 - 
(in. azo) In .  H20) %(e)  CP(e)-Cp(B) 

DEVIATION 

Pitot Tube Calibration (S Type) ~~~ 

Data d-5-  P i t o t  Tube I d e n t i f i c a t i o n  No. 

Calibrated by: La- 

["E.'* SIDE CALIBRATION 1 



.I ., , 

c 4 4  - 
RAUCON 

Lear Siegler Stack  Sampler 

l l c a t i n g  Probc C a l i b r a t i o n  

D a w  of CaLibrat ion .-/*(/& Signature 

Name of Company t o  be t e s t e d  _- 
Nocc: 3 f c .  probc - 5 m h .  uarmup 

6 f t ,  probe  - 15 m i n .  u a m u p  
1 0  f t .  probe - 30 I n i n .  uarmup 
C a l i b r a t i o n  flow r a t e  = .75 C M  

350 

1 
I 

f- 
w 
-1 
f- 

200 

15 

i a  

5 



.I " I  , 

Reference 
p o i n t  

number 

I 
I 
! '  

(. \. 

Reference  Thermocouple 
b thermometer p o t e n t i o m e t e r  Temperature 

Source a t empera tu re ,  t empera tu re ,  d i f f e r e n c e ,  
O C  ( s p e c i f y )  

-47- 
STACK TCMPERATURE SENSOR CALIBRATION DATA FORM 

Q u a l i t y  Assurance Handbook M5-2.5 



X. RAMCON PERSONNEL 



- -4g -  

BAMCON Bnvlronmsntal Stack Teat Team 

Sumner Buck - President 

Sumner B u c k  is the President of RAMCON Environmental. He 
is a graduate of the EPA 450 "Source Sampling for 
Particulate Pollutants" course and the 474 "Continuous 
Emissions Monitoring" course all given a t  RTP. Mr. Buck 
is a qualified V.E. reader with current  certification. 
Mr. Buck has personally sampled over 300 stacks including 
over 200 asphalt plants. He is 43 years old and a 
graduate of the U n i v e r s i t y  of Mississippi wi th  graduate 
studies a t  hlemphis State University and State Technicel 
Institute of Memphis. 

Ken Allmendlnger - Team Leader 

Ken Allmendinger has been employed wi th  RAMCON for three 
years. H e  has sampled over 100 asphalt plants w i t h  

extensive training i n  Methods I through 5. He is 
qualified. as a team leader and has current certification I 

as a V.E. reader. 




