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ENVIRONMENTAL CORPORATION 

September 25, 1987 

Mr. Jack Bridges 
Masters & Jackson, Inc. 
4166 West Kearney 
Springfield, MO 65803 

Re: Particulate Emissions Test - Butler, Missouri 

Dear Mr. Bridges: 

Enclosed you will find four copies of our report on the particulate 
emissions test we conducted at your plant. Based on our test 
results, the average grain loading of the three test runs does pass 
both New Source Performance Standards and those set by the State 
of Missouri. Therefore, the plant is operating in compliance with 
Federal and State Standards. 

You will want to sign the report covers and send two copies to: 

Mr. Tom Scheppers 
Missouri DNR 
P.O. Box 176 
Jefferson City, MO 65102 

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

G. Sumner Buck, I11 
President 

GSBIII : kr 

Enclosures 

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112 
TELEPHONE BOO/d5&d%7 IN TE-cccc ~3 I A P ~  - 
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1. INTRODUCTION 

On September 19 ,  1987, personnel from RAMCON Environmental 

Corporation (REC) conducted a source emissions test for 

particulate emissions compliance at Masters & Jackson's 

Barber-Greene drum mix asphalt plant located in the Batesco 

Quarry in Butler, Missouri. RAMCON personnel conducting the 

test were Cameron Mitchell, Team Leader and Murphy O'Neil. 

Kim Rea was responsible for the final particulate laboratory 

analysis including taring the beakers and filters and recording 

final data in the laboratory record books. Custody of the 

samples was limited to Mr. Mitchell and Ms. Rea. 

The purpose of the test was to determine if the rate of 

particulate emissions from the plant's scrubber and the total 

contaminants by weight (grain loading) a re  below the N.S .P .S. 

limits set  by EPA and the State of Missouri. 

11. TEST RESULTS 

Table 1 summarizes the test results. The grain loading 

limitation for EPA is .04 gr/DSCF and is specified in 39 FR 

9314, March 8 ,  1974, 60.92 Standards for Particulate Matter ( I ) ,  

as amended. The allowable emissions for the State of Indiana 

are  the same as those set  by EPA. 

Mr. Daniel Hancock of Indiana's Department of Environmental 

Management observed the testing conducted by RAMCON. 
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TABLE I 

SUMMARY OF TEST RESULTS 
Sep tember  1 9 ,  1987 

T e s t  G r a i n  I sok ine t i c  Ac tua l  
R u n  T ime L o a d i n g  Varia t ion Emissions - 

A v e r a g e :  0.0361 g r / D S C F  6.6 l b s l h r  

On  t h e  b a s i s  of t h e s e  t e s t  r e s u l t s ,  t h e  a v e r a g e  g r a i n  load ing  o n  test r u n s  

s i x ,  s e v e n  a n d  e i g h t  was below t h e  .04 g r / D S C F  emiss ions  l imitation s e t  

b y  EPA a n d  t h e  S t a t e  of Missour i .  T h e r e f o r e ,  t h e  p lan t  i s  o p e r a t i n g  in 

compliance with F e d e r a l  a n d  S t a t e  S t a n d a r d s .  

Voided T e s t  R u n s  

T e s t  
R u n  G r a i n  Load ing  

111. T E S T  PROCEDURES 

A. Method Used:  T h e  s o u r c e  s a m p l i n g  was c o n d u c t e d  in  a c c o r d a n c e  with 

r e q u i r e m e n t s  of t h e  U.S. Envi ronmenta l  P r o t e c t i o n  A g e n c y  as set f o r t h  in 

39 F R  9314, March 8,  1974, 60.93, as a m e n d e d .  

B. Prob lems  E n c o u n t e r e d :  T e s t  r u n s  o n e  t h r o u g h  f ive  w e r e  not  

a c c e p t e d  f o r  compliance t e s t i n g  p e r  Tom S c h e p p e r s  d u e  t o  cyc lon ic  flow in 

t h e  s t a c k .  S t r a i g h t e n i n g  v a n e s  w e r e  a d d e d  in t h e  s t a c k  a n d  test r u n s  

s i x ,  s e v e n  a n d  e i g h t  w e r e  c o n d u c t e d  a n d  a c c e p t e d  f o r  d e m o n s t r a t i o n  of 

compliance.  

T e s t  r u n  s i x  h a d  a leak  rate of .032 ft31min. T h e  sample  g a s  volume 

was c o r r e c t e d  a c c o r d i n g  t o  p a r a g r a p h  6.3 of Method 5. P i p e  c l e a n e r s  

w e r e  u s e d  when  c l e a n i n g  t h e  nozzles  b e c a u s e  t h e  p i p e t  b r u s h e s  o n  h a n d  

at t h e  test s i t e  w e r e  too  l a r g e  t o  f i t  i n s i d e  t h e  nozzle.  



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

scrubber on a round stack with a diameter of 36". The 

sampling ports were placed 24" down (0.7 diameters upstream) 

from the top of the stack and 72" up (2 .0  diameters 

downstream) from the last flow disturbance. Twenty four 

points were sampled, twelve through each traverse for 2.5 

minutes each. 

Points 
on a 

Diameter 
Probe 
Mark 

*Measurements include a 

6" standoff. 



IV. THE SOURCE 
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I V .  THE SOURCE 

Masters & Jackson 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 adding 

sufficient hot asphalt oil to bind the mixture together. After the hot 

asphalt mix is manufactured at  the plant, it is transported to the 

location where it is to be applied. The hot asphalt mix is spread 

evenly over the 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) are dumped into four 

separate bins which in turn feed a common continuous conveyor. The 

aggregate is dispensed from the 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 300°F. The required 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 of a storage silo by 

converyor. The hot asphalt mix is then discharged from the storage 

silo through a slide gate into waiting dump trucks,  which transport 

the material to a final destination for spreading. The rated capacity 

of the plant will vary with each aggregate mix and moisture content 

with a 5% surface moisture removal. 

The drum mixer uses a burner fired with #2 fuel oil to heat air to 

dry the aggregate, and the motion of the rotating drum to blend the 

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 high efficiency scrubber. 

The scrubber was manufactured by Barber-Greene. The exhaust 

gasses are  drawn through the scrubber and discharged to the 

atmosphere through the stack. The design pressure drop across the 

venturi is in excess of 8 inches of water. The particulate matter, 

which is removed by the scrubber,  is fed into the scrubber pond 

where it drops out of suspension. 



DRUM XIXER PLANT 
(Wet collector) 
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1. Aggregate bins: Virgin and recycled aggregate is fed 

individually into each of the bins by type. It is metered onto 
a conveyor belt running under the bins to a shaker screen. 
The proportion of each aggregate type is determined by the job 
mix formula and pre-set to be metered out to meet these 
specifications. 

2. Preliminary oversize screen: The aggregate is fed through a 
shaker screen where oversize rocks a n d  foreign material is 
screened out of the mix. 

3. Weigh conveyor belt: The aggregate is conveyed to the rotary 
drum dryer on a conveyor belt which weighs the material. 
The production rate is determined by this weight reading. 

4. Rotary d r u m  dryerlmixer: The aggregate is fed into the 
rotary drum dryer where it is tumbled by flighting into a veil 
in front of a gas flame which drives off the moisture. Further 
mixing is also accomplished in this drum. Hot liquid asphalt is 
injected approximately one-third of the way down the inclined 
drum where it is mixed with the aggregate. 

5. Burner: The fuel fired burner is used to dry the rough 
aggregate and sand in the rotating drum as well as reheat 
recycled asphalt when it is part of the mix.  

6. Wet scrubbing system: A system of cyclonic action, spray 
nozzles and a venturi removes 99% of particulates i n  the gas 
stream. 

7. Liquid asphalt storage: The liquid asphalt is stored in this 
heated tank until it is needed in the mixer. The amount of 
asphalt content and its temperature are pre-set for each 
different type job. 

8. Conveyor to surgeistorage bin: The finished product of 
aggregate mixed with liquid asphalt is conveyed to a surge 
bin. 

9. Surge/storage bin: The asphaltic cement is dumped into this 
surge bin and metered out to dump trucks which pull 
underneath the slide gate at the bottom of the bin. 

10. Control/operators house: The entire plant operation is 
controlled from this operator's house. 

11. Truck loading scale: As the trucks receive the asphalt from 
the storageisurge bin they are weighed on the loading scale 
which tells the plant operator the amount of asphalt that is 
being trucked on each individual load. 

12. Mineral filler system (when used). 

13. Burner fuel storage (when used). 

14. Stack. 



DATA SUMMARY 

P l a n t  
r \  

1. Manufacturer of plant 

2. Designed maximum operating capacity&c TPH @ 0 moisture. 

3. Actual operation rate carj?) TPH @ ' l .5 % moisture. 

4. Startup date 

5. Type of fuel used in dryer *A 

6. Quanity of fuel consumption @Q,O ~ l l t n ~  

Agqreqate 

7. Name/type of mix \ C, ('GO! o rwui3 
8. Percent asphalt in mix 4-3 % 8. 

/ 

9. Temperature of asphalt 330" 6 

10. Sieve/Screening analysis: % Passing; 

Scrubber Control System 
,, 

11. Manufacturer Q U A  d h o o n s .  

12. Type; Venturi ; Wet Washer 1 ; 

Booth t Other 

13. Water line pressure 3C7 
\ psi. 

1 - n  'm * , J ~  
14. Pressure drop across system / I  

15. Gallons per minute through system d70 

16. Water source -m2 (i . e . , lagoon, pond, 
etc.) 

17. Number of spray nozzles 13 

COMPANY NAME 

COMPANY REPRESENTATIVE 

DATE 
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PLANT DATA 

COMPANY NAME cmse, 
I 

rxr'H nnn Qnr, , .  
COMPANY REP.X ), . ls)Q ( ,nJ DATE tc?/Y? PHONE # 41 7 - gy1- ',~?j'l 

3 1 

DATA SOURCE & ~ ~ U M ~ C ' I  - 
I 

PLANT LOCATION c t k  

PLANT M F G ~ & \  I IT (C~  PLANT TYP 

MIX SPECIFICATION # OIL SPECIFICATION # nc, c ~ 0 / 7 6  

F u e l  Oil , 
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DATA SUMMARY 

Plant 

1. Manufacturer of plant P fi~bc-.) r i ~ v e e b e ,  
2 .  Designed maximum operating capacity2&~pH @ 2.<% moisture 
3 .  Actual operation rate JDQ TPH @ J 8 moisture. 

4. Startup date 8 7 . 
/ 

5. Type of fuel used in dryer 42 
6. Quanity of fuel consumption so&/ & . 

/ - 

Aggregate 

7. ~ame/type of mix 

8. Percent asphalt in mix %. 
, 

9. Temperature of asphalt 3 30 '/ 
10. Sieve/Screening analysis: % Passing; 

Scrubber Control System 

11. mnuf acturer 

12. Type; Venturi ; Wet Washer ,y ; 

Booth ; Other 

13. Water line pressure sq 
14. Pressure drop across system // 
15. Gallons per minute through system 270 
16. Water source i"lO/t (i-e., lagoon, pond, 

/ 
etc.) 

17. Number of spray nozzles f a  

COMPANY NAME fl&& / J&& ?m;/I d o  

COMPANY REPRESENTATIVE YO-rn 
DATE 
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PLANT DATA 

/ 

COMPANY NAME &\l?l+~1'5 p z  , ) f i ( 'K% \ 

COMPANY REP.KJ Y D L ~ I - L ~  DATE q-  !(J '37 PHONE # 9 7 -  R$/-SSR/ 
DATA SOURCE Ccmd4-& , 
PLANT LOCATION ? L I + c = ~  c (I ( d i  r I/ r i  Ic r 1 ) ) ~  
P L A N T M F G & ~ ~ % (  I ' ; ( ~ ~ , Y - P L A ; I T M O A E L  # PLANT TYPE- 1 

MIX SPECIFICATION # OIL SPECIFICATION # AC 60/70 
/ 

2 Fuel Oil 2 - 
Nat. Gas- 

Time Propane- Burner 
24 Hour Coal - Set t ing  Aggregate  

1 J 

TPH TPH 

< g 7t' / Y o  
/s T O  / s a 

5-4 4* /PC7 
SvE7" / 9 0 

I 

7 /?u 
6 8  / 9  2 

Liquid 
Asphalt 

Venturi 
Baghouse 
Pressure  

Temp. Drop 

TPH I OF I 
I I 
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PLANT DATA 

COMPANY NAME 

COMPANY REP. DATE PHONE # 

DATA SOURCE - 
PLANT LOCATION 

PLANT MFG. PLANT MODEL # PLANT TYPE 

MIX SPECIFICATION # OIL SPECIFICATION # 

- 4 e n t u r i  
-Baghouse 

P r e s s u r e  
Drop 

Inches  
Water 

Mix 
Temp. 

OF 

1 

Liquid 
Asphal t  

TPH 

Time 
24 Hour 

y. '5' 
8 . 7  
5 
p .? 
8.4- 

9 7 
8 L  
87 
g B 
8 7  

T 

Aggrega te  

TPH 

3 13 
? / D  
3 / 5  
38.5 
315- 

?/O 
3 / &  
? 0.4 
300 
3 0 0  
3 0 n  
0.5'  

) 9 9  
/ 7'7 
/ y  
I 

/ T +  

/ 7 y  

7 -  87 
/ 4  $? 

9 6 1  
I 7'4 
I W  
20; :  
1 4 d  

d ttz- F u e l  Oil - 
Nat. Gas- 

Propane-  
Coal - Recycle 

TPH 

1. G' 
/-f7 
19*5, 
/ y  
/2 

L. 
5 

6, s 

7 

- 

9s' 

B u r n e r  
S t t i n g  

Om- 

4_?n 
,/;( I Y <  

7 .YX 
f,o 0 

8 30 
Y..!? 

? D O  

9.5' 
9.5 

r s -  
- 

I 

Y O  
+3 
4-5' 
43 
3 

- Y ?  
Y -3 
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V. EOUIPMENT USED 

Equipment used on conducting t h e  part iculate emissions test 

was: 

A. The Lear Siegler PM-100 s tack sampler with appropriate 

auxillary equipment and glassware. The t ra in  was set up 

according t o  t h e  schemat ic  on t h e  nex page. 

B. An Airguide Instruments Model 2 11 -B (uncorrected) aneroid 

barometer was used t o  check  t h e  barometr ic  pressure. 

C. Weston dial the rmomete rs  a r e  used t o  check mete r  t em-  

peratures. An Analogic Model 2572 Digital Thermocouple is 

used for s tack temperatures.  

D. A Hays 621 Analyzer was used t o  measure t h e  oxygen, carbon 

dioxide and carbon monoxide con ten t  of t h e  s tack gases. For 

non-combustion sources, A Bacharach Instrument Com pany 

Fyr i te  i s  used for t h e  gas  analysis. 

E. ~ i l t e r s  a r e  mady by Schleicher and Schuell and a r e  type  1-HV 

with a porosity of .03 microns. 

F. The acetone is reagent  g rade  o r  ACS grade  with a residue of 

L .001. - 

Form #REC-07 
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING 

1. Field Prepara t ion  

A. FILTERS: Fiberglass  4" sampling f i l te rs  a r e  prepared a s  follows: 

F i l t e r s  a r e  removed f rom the i r  t1c:x and numbered  on t h e  back s ide  
wi th  a f e l t  pen. The  numbering sys t em is  cont inuous  f rom job t o  job. 
The  f i l t e r s  a r e  placed in a dess i ca to r  to d ry  for  a t  l ea s t  24 hours. 
C lean  plast ic  pe t r i  dishes, a l so  numbered ,  t o p  and bot tom,  a r e  placed 
in t h e  dess ica tor  with t h e  f i l ters .  Af t e r  dess ica t ion ,  t h e  f i l t e r s  a r e  
removed o n e  at a t i m e  and weighed on t h e  Sar tor ius  ana ly t i ca l  
ba lance ,  t hen  placed in t h e  correspondingly numbered pe t r i  dish. 
Weights a r e  t h e n  recorded in t h e  l a b  record  book. Three  f i l t e r s  a r e  
used for  e a c h  c o m p l e t e  pa r t i cu l a t e  sou rce  emissions t e s t  and t h e r e  
should be severa l  e x t r a  f i l t e r s  included as spares. 

0. SILICA GEL: Si l ica Gel  used for  t h e  t e s t  i s  prepared as follows: 

Approximately 200 g of s i l ica ge l  i s  placed in a wide mou th  "Mason" 
t y p e  jar and dried in a n  oven (1750C for  t w o  hours). The  open jars 
a r e  removed and placed in a dess i ca to r  until  cool  (2  hours)  and then  
t i gh t ly  sealed. The  jars a r e  t hen  numbered  and weighed on  t h e  t r i p l e  
beam balance  t o  t h e  c loses t  t e n t h  of a g r a m ,  and th i s  weight  is 
recorded for  e a c h  sea led  jar. T h e  number  of s i l ica ge l  jars used i s  
t h e  s a m e  as t h e  number  of  f i l ters .  Si l ica ge l  should be  indicat ing 
type ,  6-16 mesh. 

11. Post-Test ing L a b  Analysis 

A. FILTERS: T h e  f i l t e r s  a r e  r e tu rned  t o  t h e  l a b  in t he i r  sea led  g lass  
f i l t e r  holder  which was  used in field sampling. In t h e  l ab  t h e s e  
holders  a r e  opened. T h e  f i l t e r  i s  placed in i t s  pe t r i  d ish  wi th  t h e  lid 
of f  and  r e tu rned  to t h e  des s i ca to r  fo r  at l ea s t  24 hours. The  t o p  half  
of  t h e  f i l t e r  holder i s  washed i n t o  t h e  corresponding probe  wash 
b o t t l e  and  t h e  bo t tom half of t h e  f i l t e r  holder i s  washed in to  t h e  
cor responding  impinger c a t c h  bott le .  (See 11, C and Dl. A f t e r  
dess ica t ion ,  t h e  f i l t e r s  a r e  reweighed. The  f inal  weight  i s  recorded 
in t h e  l a b  r eco rd  book. The  f i l t e r  pick up  weight  i s  ca l cu la t ed  and 
r eco rded  also. This  p rocedure  i s  r e p e a t e d  for  a l l  f i l t e r s  used in t h e  
field. 

A l t e rna t e ly ,  t h e  test t e a m  m a y  o p t  t o  oven d r y  t h e  f i l t e r s  at 220°F 
for  t w o  t o  t h r e e  hours, ~ ~ e i g h  t h e  sample ,  and  use  th i s  weight  as a 
f inal  weight.  

0. SILICA GEL: T h e  sea led  s i l ica  g e l  jars  should be reweighed on t h e  
t r ip le-beam balance  and the i r  weights  recorded as shown on previous 
page- 



PIIOI3E IIINSINGS: In a11 tesrs, s. probe  wasti-out a n a l y s i s  will b e  
necessa ry .  T l ~ e s c  s a m p l e s  a r c  r e t r ~ r n e d  in s e a l e d  Mason jars and  
c-oribist o f  A-I?. A c c t o r ~ c  wit11 j r )  o i)l<rit~wr~ solid c:orltcrrt. C l c a n  250 
1 1 1 1  h c ~ a k c r s  a r c  usc\d to rnakc  I r a l y i  T l ~ s c ~  s l ~ o t ~ l d  bc 
~ r r ~ r r ~ , ~ r : r ~ l a t c l  y waslied i i r~d rirl\c.d \rit 1 1  dcior~iz.:tf w a t c r ,  t l ~ e r ~  o v e n  
dr~ccl a t  1050(: fo r  a b o u t  orlc I j o ~ ~ r .  1 '11~1  b c s k c r s  s l~oul( l  b c  r n o i ~ c d  t o  
t h e  dcssic:ator to coo l  f o r  nirlvty ( Y O )  r r~ir iutcs ,  t l len l abe led  w i t h  a 
perlcil 2nd weigl!ed on t h e  S a r t o r i u s  ~ n a l y t i c a l  bala11c:c. Any v a r i a n c e  
frorrl t h i s  p r o c e d u r e  s l ~ o u l d  b e  d u p l i c a t e d  e x a c t l y  wticn reweigh ing ,  a s  
t h i s  p r o c e d u r e  has  b e e n  found  t o  b e  q u i t e  sens i t ive .  A f t e r  p repar ing  
t h e  n e c e s s a r y  nurnber  of b e a k e r s  (one  for  e a c h  probe  wash a n d  o n e  
blank)  t h e   mason ja r s  should b e  o p e n e d ,  poured  i n t o  t h e  b e a k e r ,  a n d  
a n y  rna te r ia l  r e m a i n i n g  o n  t h e  jar wa l l s  r insed  w i t h  a n  a c e t o n e  wash  
b o t t l e  i n t o  t h e  beaker .  T h e  a m o u n t  o f  l iqcid  in  t h e  b e a k e r  should b e  
n o t e d  o n  t h e  a n a l y s i s  fo rm.  T h e  a c e t o n e  r ins ings  a r e  c v a p o r a t e d  on 
a w a r m i n g  p la te .  T h e  liquid is k e p t  s w i r l e d  w i t h  a n  a i r  s w e e p  t o  
p r e v e n t  "bumping". When t h e  a c e t o n e  i s  e v a p o r a t e d  t h e  b e a k e r s  a r e  
weighed  a s  in S e c t i o n  11 A. 

D. IMPINGER CATCH:  In s o m e  t e s t i n g  c a s e s ,  t h e  l iquid collected in t h e  
i m p i n g e r s  m u s t  b e  a n a l y z e d  f o r  sol ids  c o n t e n t .  Th is  invo lves  a 
s i m i l a r  p r o c e d u r e  t o  t h e  p r o b e  w a s h  sol ids  d e t e r m i n a t i o n ,  e x c e p t  t h a t  
t h e  liquid i s  d e i o n i z e d  w a t e r .  

E. ACETONE:  C o n d u c t  a blank a n a l y s i s  o f  a c e t o n e  in t h e  1 gal lon g l a s s  
c o n t a i n e r .  Th is  a c e t o n e  will b e  used in t h e  f ie ld  l o r  rinsing t h e  
p robe ,  n o z z l e ,  and  t o p  half of t h e  f i l t e r  ho lder .  P e r f o r m i n g  s u c h  a 
b lank  ar:alysis pr ior  t o  t e s t i n g  will i n s u r e  t h a t  t h e  q u a l i t y  of t h e  
a c e t o n e  to b e  used will n o t  e x c e e d  t h e  .001% res idua l  p u r i t y  
s tandard .  

S P E C I A L  NOTE 

When s a m p l i n g  s o u r c e s  high in m o i s t u r e  c o n t e n t ,  ( such  a s  a s p h a l t  
p lan t s )  t h e  f i l t e r  p a p e r  s o m e t i m e s  s t i c k s  t o  t h e  f i l t e r  holder .  When 
r e m o v i n g  t h e  f i l t e r  i t  m a y  t e a r .  In o r d e r  t o  m a i n t a i n  c o n t r o l  of a n y  
s m a l l  p i e c e s  of f i l t e r  p a p e r  which  m a y  b e  e a s i l y  l o s t ,  t h e y  a r e  washed  
w i t h  a c e t o n e  i n t o  t h e  p r o b e  washing. Th is  m a k e s  t h e  f i l t e r  w e i g h t  
l igh t  ( s o m e t i m e s  n e g a t i v e )  a n d  t h e  p r o b e  wash  cor responding ly  
heav ie r .  T h e  n e t  w e i g h t  i s  t h e  s a m e  a n d  n o  p a r t i c u l a t e  i s  lost .  T h i s  
l a b o r a t o r y  p r o c e d u r e  i s  t a u g h t  by  E P A  in t h e  Q u a l i t y  A s s u r a n c e  f o r  
S o u r c e  Emiss ions  Workshop a t  R e s e a r c h  T r i a n g l e  P a r k  a n d  is  a p p r o v e d  
by EPA. 



(15) 

WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE 

'rhe Sartorius balance is uccurate to 0 .1  m g  a n d  hns n rnaxirnum 
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 taken before every series of weighings. 
To do this, the balance should have all weight adjustments a t  "zero" 
position. The beam ar res t  lever (on the lower left hand side toward 
the rear of the balance) is then slov~ly pressed dovrnward to full 
release position. The lighted vernier scale on the front of the cabinet 
should align the "zerott with the inark on the cabinet. I f  it is not so 
aligned, the adjustment knob on the right hand side (near the rear of 
the cabinet) should be turned carefully until the marks align. Now 
return the beam ar res t  to horizontal a r res t  position. The balance is 
now "zeroedff. 

To weigh an item, it is f i rs t  placed on the pan. And the sliding 
doors a r e  closed to avoid air current  disturbance. The weight 
adjustment knob on the right hand side must be at  "zeroff. The beam 
ar res t  is then slowly turned upward. The lighted scale a t  the front 
of the cabinet will now indicate the weight of the item i n  grams. I f  
the scale goes past the divided area,  the item then exceeds 100 g 
weight (about 3-I /2  ounces) and it is necessary to a r res t  the balance 
(beam ar res t  lever) and move the lever for 100 g weight away from 
you. I t  is located on the left hand side of the cabinet near the 
front, and is the knob closest to the 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 arres ted,  in either weight range,  the procedure is 
the same. When the weight of the item in grams is found, "dial inv1  
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 will appear on the front of the cabinet. When the proper 
amount is dialed, carefully move the a r r e s t  lever down with a slow, 
steady turn of the wrist. The lighted dial will appear,  and the right 
hand side knob (front 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 a r e  aligned, the two lighted digits along 
with the two indicated on the right hand window on the cabinet front 
a r e  t h e  fractional weight in grams ( the  decimal would appear before 
the lighted digits) and the whole number of grams weight is the 
amount "dialed intf on the left. 

In general, be sure  that the beam is in '?arrestff position before 
placing weight on or taking weight off of the pan. Don't '$dial invf 
weight unless the beam is arres ted.  The balance is sensitive to even 
a hand on the table near the balance, so be careful and painstaking 
in every movement while weighing. 



( 1 6 )  
SmPLE ANALYTICAL DATA Law 

plant ~ocation Relative humidlty i n  lab 51 8 

Sample Locatio n s i t y  of Acetone (pa) .78513mg/d 

Blank volume (Va) 

Date/Time w t .  blank % Gross w t .  mg 

Date/Time w t  . blank9 J=wz- Gross w t .  mq 

Ave. Gross w t .  mg 

Tare w t  . 6 .  3075 "9 

Weight of blank (mab) mg 

Acetone blank residue concentration (C,) (Ca) = (Ma) / (Va) (pa) = (,0wzz' mg/g) 

Weight of residue i n  acetone wash: W, = Ca V a d a  = (.-) ( &L' ) (.7'bG ) = ) 

Acetone rinse vo_lpl@ (Vaw) 

Average Gross w t  

Tare w t  

Less acetone blank w t  (Wa)  

W t  of particulate i n  acetone rinse (ma) 

Filter Numbers 

Average Gross w t  

Tare w t  

Weight of particulate on f i l t e r s ( s )  ( m f )  
Weight of particulate i n  acetone r i n s e  

Total weight of particulate (%) 

Note: I n  no case should a blank residue greater than 0.01 

mg/g (or 0.001% of the blank weight) be subtracted from 

the sample weight. 

Remarks I - s 7 t t  &am L 
I 1 

Signature of 



( 1 7 )  

SAWLE ANALYTICAL M1CA Fa7n 

plant ~ o ~ a t i m  m a s k s  4 -5- Relative humidity i n  lab % 

Sample Location Density of Acetone (pa) .78 mg/d 

Blank volume (Va) I K ~  

Date/Time w t .  blank Gross w t  . mq 

Date/Time w t  . blank Grosswt. mq 
Ave. Gross w t .  mq 

Tar€? w t .  mg 

Weight of blank (Q) . 0004 mq 
Acetone blank residue concentration (Ca) (Ca) = / (Val (pa) = ( . c m d m g / g )  

Weight of residue i n  acetone wash: i& = Ca = LUmari)(h'  ) ( , 7 k )  = (.& ) 

Acetone rinse volume (Vm) 

Date/Time of w t  Gross w t  

Date/Time of w t  Gross w t  
Average Gross w t  

Tare w t  

Less acetone blank w t  (Wa) 

W t  of particulate i n  acetone rinse (ma) 

Filter Numbers 

Date/Timf? of w t  Gross w t  

Date/Time of w t  Gross w t  

Average Gross w t  

Tare w t  

Weight of particulate on f i l ters(s)  ( m f )  
Weight of particulate i n  acetone rinse 

Total weight of particulate (m,,) 

Note: I n  no case should a blank residue greater than 0.01 

mg/g (or 0.001% of the blank weight) be subtracted from 

the sample weight . 

Signature of analyst Signature of reviewe 



( 1 8 )  
SArPLE ANALYTICAL DATA FOiRn 

Plant 1,ocation Relative humidi ty  i n  lab % 

Sample Location Density of Acetone (pa) .78 mg/d 

Blank volume (Va)  ml 

Date/Time w t .  blank Gross w t  . mg 

~ate/Time w t .  blank Gross w t .  mq 
Ave. Gross w t .  mg 

 are w t  . mg 

Weight of blank (mab) V 

Acetone blank residue ~0ncentration (Ca) (Ca) = (Mab) / (Val (pa) = ( ~ / g  

Weight of residue in acetone wash: Wa = Ca Vaw pa = ( 1 ( 1 ( ) = ( 1 

Acetone rinse vo~ume (Vaw) 

Date/Time of w t  Gross w t  

Average Gross w t  

Tare w t  

Less acetone blank w t  (Wa) 

W t  of particulate in acetone rinse (ma) 

Filter Numbers 

Date/~ime of w t  Gross w t  

Date/Time of w t  Gross w t  

Average Gross w t  

Tare w t  

Weight of particulate on f i l t e r s ( s )  (mf) 
Weight of particulate i n  acetone rinse 

Total weight of particulate 

Note: I n  no case should a blank residue greater than 0.01 

mg/g (or 0.001% of the blank weight) be subtracted £ran 

the sample weight. 

u s  445\ /6l iddcla . - tb  @ u h c , J A q ~ r  Remarks 

Signature of of reviewer 



VII, CALCULATIONS 



NAME:  MASTE:RS R JACKSON, INC, 

L O C A T I O N :  B U T L E R  MISSOURI:  d a t e  9/19/87 9/19/07 9 / 1 9 / E  

SUMMARY O F  T E S T  DATA  HUN tf 6 N U N  t17 RUN H 

SAMPL,I:NG T R A I N  I:lATR 51 t a 1- t 08 : 0 7  1 0 : 2 0  l l : 5 Y  

f i n i s h  O Y : 1 0  1 1 : 2 3  1 3 :  0 1  

S a m p l i n g  t i m e ,  m i n u t e s  B 6 0  

S a m p l  i n s  n o z z l e  d i a m e t e r ,  i n .  Kt n ,195 

S a m p l  i n s  n o z z l e  c r . o s s - s e c t  i o n a l  a r e a ,  f t ?  A n  , 0 0 0 2 0 ' 7  

I s o k i n e t i c  v a r i a t i o n  I 95 

S a m p i e  g a s  v o l u m e  - m e t e r  c o n d i t i o n s ,  c f ,  Vm 38.12 
0 

A v e r a g e  m e t e r  t e m p e r a t u r e ,  R Tm 5 4 0  

A v e r a g e  o r  i f a c e  p r e s s u r e  d r o p ,  i n  ,H,O 
1. 

AH . 8 0  

T o t a l  p a r t i c u l a t e  c o l l e c t e d  m g ,  Mn 75 ,8  

VE:LOCITY TRAVE:RSE DATA  

S t a c k  a r e a ,  f t?  

A b r j o t u t e  s t a c k  g a s  p r - e s s u r e ,  i n .  Hg .  

P a r o m e t r i c  p r e s s u r e ,  i n ,  H g ,  

A v e r a g e  a b s o l u t e  s t a c k  t e m p e r a t u r e ,  O R  

----....--------- 
A v e r a g e  - \ / v e l c t c i t y  h e a d  , ( Cp= . 8 0  

A v e r a g e  s t a c k  g a s  v e l o c i t y  f t .  / s e c ,  

STACK M O I S T U R E  CCINTE:NT 

T o f a (  w a t e r  c o t t e c t e d  b y  t r a i n ,  m i .  V i c  1 9 1 . 0  2 7 3 . 0  2 6 h , 0  

M o i s t u r e  i n  s t a c k  gas ,  X Ews 19.5 2Q,Y 2 4 , 2  

EMISSIONS I I A T A :  

S t a c k  g a s  f l o w  r a t e ,  d s c f / h r ,  ( 0 0 0 ' 5 1  Glsd 1,338 1,248 1,247 

T o t a l  p a r t i c u l a t e  c o n c e n t r a t i o n ,  g r / d s c f  C s  , 031 I+  , 0 4 2 6  , 0 3 4 2  

T o t a l  p a r t i c u l a t e  c o n c e n t r a t i o n ,  t b s / h r  € 6 . 0  7 . 6  6 . 3. 

T o t a l  p a r t i c u l a t e  c o n c e n t r a t  i o n ,  I b s / m b t u  E '  , 0 0 0 0  , 0 0 0 0  , 0 0 0 0  

ORSAT D A T A  

P e r c e n t  GO2 b y  v o l u m e  

P e r c e n t  02 b y  v o l u m e  

P e r c e n t  CO b y  v o l u m e  

P e r c e n t  N 2  b y  v o l u m e  



D r y  Gas Volume : 

'm(s td )  
= D r y  Gas Volume t h r o u g h  m e t e r  a t  s t a n d a r d  c o n d i t i o n s ,  c u . f t .  

v 
m 

= D r y  Gas Volume m e a s u r e d  b y  m e t e r ,  c u . f t .  

'bar = B a r o m e t r i c  p r e s s u r e  a t  o r i f a c e  m e t e r ,  i n .  H Y .  

Pst  d  
= 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 . )  

T  
m 

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

T 5 t d  
= 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  ( 5 2 8 . ~ )  

bH = A v e r a g e  p r e s s u r e  d r o p  ac:ross o r i f a c e  m e t e r , i n . H  0 

Y 
2 

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

= I n c h e s  w a t e r  p e r  i n c h e s  Hg.  

Run # 'm(s td )  = 1 7 . 6 4  ( 1 . 0 0 ) (  3 8 . 1 2 )  

Run V m ( s t d )  = 1 7 . 6 4  ( 1 . 0 0 ) (  4 1 . 7 6 )  

-- 

- - 
, 8 0  

( 2 9 . 6 8 )  + ---- 
1 3 . 6  

5 4  0  
-- 

Run # 'm(s td )  = 1 7 , 6 4  ( 1 , 0 0 ) (  4 1 . 6 7 )  

= 3 7 . 1 4  dsc 

- - - .- 
8 9 1  

( 2 9 . 6 8 )  + ---- 
1 3 . 6  

-- 

- - - 
.YO 

( 2 9 . 6 8 )  + ---- 
1 3 . 6  --------------- 

5 6 1  -- 

= 3 8 . 6 9  dsc 

= 39,09 dsc 

--------------- 
5 6 8  



T o t a  l c o n t a m i n a n t s  b y  we i  g h t :  ' G R A I N  L C I A U I N G '  

P a r t i c u l a t e  c o n c e n t r a t i o n  C g r  . / d s c f .  
5 

= C o n c e n t r a t i o n  o f  p a r t i c u l a t e  m a t t e r  i n  s t a c k  g a s .  d r y  b a s i s .  
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 , g r . / ' d s c f .  

'n = T o t a l  amount o f  p a r t i c u l a t e  m a t t e r  c o l l e c t e d ,  mg. 

V m ( s t d )  = D r y  gas  volume t h r o u g h  m e t e r  a t  s t a n d a r d  c o n d i t i o n s ,  c u . f t .  

Run # 8 : _ _ _ _ _ _  
39.09 = ,0342 g r , / d s c f .  

-- -- -- -- 

- - - - 
Run # 6 : 

- - -. 

75,8 
C: 1 0 0154 ::- / -ir:ii = , 0 3 1 4  g r . / d s c f ,  

-- -- -- 



D r y  m o l e c u l a r  w e i g h t :  

PId ': 0 , 4 4 ( % C O  + 0 . 3 2 ( X O  j + 0 , 2 0 ( X C O  t. X N , , ) ,  
2 2 L 

W h e r e :  

Md = D r y  m o l e c u l a r  w e i g h t ,  l b , / l b . - m o t e .  

%CO, 
L 

= P e r c e n t  c a r b o n  d i o x i d e  b y  v o l u m e  ( d r y  b a s i s ) ,  

%O 
2 = P e r c e n t  o x y g e n  b y  v o l u m e  ( d r y  b a s i s ) ,  

%N, 
rC 

= P e r c e n t  n i t r o g e n  by  u o \ u m e  ( d r y  b a s i s ) ,  

%CO = P e r c e n t  c a r b o n  m o n o x i d e  b y  v o l u m e  ( d r y  b a s i s ) ,  

0 , 2 6 4  = R a t i o  o f  O2 t o  N 2  i n  a i r ,  v / v ,  

0 , 2 8  = M o l e c u l a r  w e i g h t  o f  N2 o r  CO, d i v i d e d  b y  1 0 0 ,  

0 . 3 2  = N o l e c u l a r  w e i g h t  o f  O2 d i v i d e d  by  1 0 0 ,  

0 , 4 4  = M o l e c u l a r  w e i g h t  o f  C 0 2  d i v i d e d  b y  1 0 0 .  

R u n  # 6 :  Md = 0 . 4 4 ( 1 0 . 0 %  1 + 0 . 3 2 ( 1 1 . O X  1 + 0 . 2 8 (  .OX + 7 9 . 0 %  1 = 3 0 . 0  
\ b , / l b , - m o l e  

R u n  # 7 :  Md = 0 . 4 4 ( 1 0 . O X  1 + 0 . 3 2 ( 1 1 . 0 %  1 + 0 . 2 8 (  .OX + 7 9 . 0 %  1 = 3 0 . 0  
l b . / l b . - m o l e  

R u n  W 8 ;  Nd = 0 . 4 4 ( 1 0 . 0 ) :  ) + 0 . 3 2 ( 1 1 . 0 %  1 + 0 . 2 8 (  .OX + 7 9 . 0 %  ) = 3 0 . 0  
I b , / l b , - m o l e  



Where: 

( 2 3 )  

Water vapor condensed : 

3 0,04707 = Convers ion  f a c t o r  f t . / m l .  

3 0,04715 = Convers ion  f a c t o r  f t , / g ,  

v 
WC 

= Volume o f  water vapor condensed ( s t a n d a r d  condi  t i  ons) sc f  , 
s t d  

V = Volume o f  water  vapor c o l l e c t e d  i n  s i l i c a  g e l  ( s t a n d a r d  c o n d i t i o n s ;  
Wsgs td  

vf = F i n a l  volume o f  imp inser  c o n t e n t s ,  m l ,  

v .  
I 

= I n i t i a l  volume o f  imp inger  c o n t e n t s  

P = D e n s i t y  o f  water ,  (0 ,002201 l b / m l ) ,  

v =:: 
WC 

s t d  

R = I d e a l  gas c o n s t a n t ,  21 ,85 ( i n , H s ,  ) ( c u . f t , / l b , - m ~ ( e ) ( ~ ~ )  

M 
w = M o l e c u l a r  w e i s h t  o f  water  vapor ( 1 8 . 0  I b / t b - m o l e ) ,  

T s t d  = Abso lu te  tempera tu re  a t  s t a n d a r d  c o n d i t i o n s ,  52€1°~ ,  

'st d  = Abso lu te  p r e s s u r e  a t  s t a n d a r d  c o n d i t i o n s ,  29.92 inches H g ,  

- -. - - 
% ' ( s t d l  -----..------- 

P < s t d )  

- - - - 
V f  - v i  

Run #6 : 
Vwc(s td )  = (0 ,04707)  (166 .0 )  = 7 . 8  c u , f t  

Vwsg(s td)  = (0 ,04715)  ( 25,O) = 1 . 2  c u , f t  

- 0.04707 

-- -- 

Nun # 7  : 'wc ls td)  = (0,04707) ( 2 6 2 ' 0 )  = 1 2 . 3  c u , f t  

'wsg(std) = (0 ,04715)  ( 1 1 , O )  = , 5  c u , f t  

Run # 8  : 
'wc(std)  = (0 ,04707)  (248,O) = 1 1 . 7  c u , f t  

Vwsg(s td )  = (O.Ob715) ( 18,O) = , 8  c u . f t  



Where: 

B = P r o p o r t i o n  o f  water  vapor ,  b y  volume, i n  t h e  g a s  s t r e a m ,  
W S  

v 
m = Dry  gas volume measured by  d r y  gas m e t e r ,  ( d c f  1 .  

V = Volume o f  water  vapor condensed c o r r e c t e d  t o  s t a n d a r d  
W C  s t d  c o n d i t i o n s  ( s c f ) ,  

V = Volume o f  water  vapor c o l l e c t e d  i n  s i l i c a  g e l  c o r r e c t e d  t o  
W 5 9 ~ t d  s t a n d a r d  c o n d i t i o n s  ( s c f ) ,  

1 2 , 3  + , 5  
Run # 7  : Pus = - -- - - - - - -- - - -- -. - I. -. - - X 100 = 2 4 , 9 %  

1 2 , 3  + ,5 + 38 .69  

1 1 , 7  + . 8  
~r Run #8 : B  = ------------------I X 100 = 2 4 , 2  % 

W S  1 1 . 7  + . 8  + 39 .09  

M o l e c u l a r  w e i g h t  o f  s t a c k  gases: M s  = M d  (1-Bus) + 18 (Bws) ,  

Where: 

MS 
= M o l e c u l a r  we igh t  o f  s t a c k  gas, w e t  b a s i s ,  ( l b , / l b , - m o l e ) ,  

Md = M o l e c u l a r  w e i g h t  o f  s t a c k  gas, d r y  b a s i s ,  ( l b , / l b , - m o l e ) ,  

Run # 6  : Ms = 3 0 . 0  (1- ,195 1 + 18 ( ,195 = 2 7 , 7  ( l b . / l b . - m o l e ) .  

Run #7 : MS = 3 0 . 0  (1- ,249 ) + 18 ( ,249 = 2 7 . 0  ( l b . / l b . - m o l e ) .  

Run #8 : MS y 3 0 . 0  (1- ,242 ) + 18 ( ,242 1 = 2 7 . 1  ( l b . / l b . - m o l e ) .  



Stack gas v e l o c i t y :  

V = Average v e l o c i t y  o f  gas st ream i n  s tack ,  f t  ,/set. 
s  I 

'=P 
= P i t o t  tube c o e f f i c i e n t , (  d imens ion less 

A P  = V e l o c i t y  head o f  s tack gas, i n .  H,O, 
L 

' ba r  = Baromet r i c  pressure a t  measurement s i t e ,  ( i n . H g ) .  

P9 
= Stack s t a t i c  pressure ( i n , H g ) ,  

P = Absolute stack gas p ressure ,  ( i n . H g )  = Pbal.,+ P 
s  9 

P s t d  = Standard abso iu te  p ressure ,  ( 29,92 in ,Hg 1 .  

t 
5 

= Stack temperature,  ( O f ) ,  

T5 = Abso lu te  stack temperature,  ( O R ) .  = 460 + tS. 

Ms = Molecu lar  weight  o f  s tack  gas, w e t  bas i s ,  ( l b / l b - m o l e ) .  

Run #6 : V = (85 .49)  ( ,801 ( 1 .28)  -\ 
\ 

- . - - - - - - - - - - - - - - -  
600 -------------- = 74,47 f t / s e  

(29,681 (27 ,66)  

Run # 7 : V = (85.49)  ( - 8 0 )  ( 1 .27 )  - \  
\ 

- - - - - * . - - - - - - - - - -  
605 _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - 75,08 f t / s e  

(29 .68 ) (27 .01 )  

Run # 8  : V = (85 ,49)  ( .80 )  ( 1 .26 )  - \  
\ 

- - - - - - - - - - - - - - - -  
605 -------------- = 74,36 f t / s e  

(29 .68) (27 .10)  



Stac:k g a s  f ( o w  r a t e :  

Qs d  = Dry vo lumet l - i c  s t a c k  gas 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  cond i  t i  ons, ( d s c f / h r  1 ,  

A = Cross s e c t i o n a l  a rea  o f  s t a c k  ( f t .  I ?  

3600 = Convers ion  f a c t o r ,  s e c , / h r .  

t S  
= Stack tempera ture  ( O f ) .  

T 
0 

5 
= Abso lu te  s t a c k  tempera tu re ,  ( R ) .  

T s t d  = S tandard  a b s o l u t e  tempera tu re ,  ( ~ 2 8 ~ ~ 1 ,  

'bar = B a r o m e t r i c  p r e s s u r e  a t  measurement s i t e ,  I i n . H g , ) .  
> ' 

P 
9  

= Stack s t a t i c  PI-essure, ( i n , H g . ) ,  

P 
5 

= A b s o l u t e  s t a c k  qas p r e s s u r e ,  ( i n , H q ,  1 ;  =: 
'bar + '9 

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

Run # 6  : 

's c~ 
~ 3 6 0 0  (1- ,195)  ( 74 ,471  ( 7 1  

Run # 7  : 

Q s d r 3 6 0 0  (1- ,249)  ( 7S,08) ( 7 . 1 )  

-- -- ....- -- 

- -. - - 
520 ------ 
600 

Run # 8  : 

Qsd  = 3600 (1 - ,242 )  ( 74,361 ( 7.1) 

- - - - 
528 ------ 
605 

- -. - - 
29 ,68  ----- 
29 ,Y2 

-. - -- -- -- 

- - - - 
528 ------ 
605 

- - 1337590 dsc f ,  

- - - - 
29 .68  
----- 
29.92 

- - 1247688 d s c f  t 

- - - - 
2 9 , 6 8  
----- 
2 9 . 9 2  

- - 1247241 dscf ,  



E m i s s i o n s  r a t e  f r o m  s t a c k :  

E = E m i s s i o n s  r a t e ,  \ b , / h l - ,  

C -- C a r ~ c e n t r a t i o n  o f  p a r t  i c u \ a t e  m a t t e l -  i n  s t a c k  g a s ,  d r y  b a s i s ,  
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  ( g r / d s c f ) ,  

Q = Dry v o l u m e t r  i c  s t a c k  g a s  f l o w  I - 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 / h r ) .  

( , 0 4 2 6 )  ( 1 2 4 7 6 8 8 )  
Run #7 : E - - --....------------------ - - 

7000 

( , 0 3 4 2 )  ( 1 2 4 7 2 4 1 )  
Run # 8  : E  - .... .................... - - 

7 0 0 0  



I s o k i n e t i c  v a r i a t i o n  : 

W h e r e :  

I = P e r c e n t  i s o k  i n e t i c  s a m p l  i nq .  

1 0 0  = C o n v e r s i o n  t o  p e r c e n t ,  

T 0 
5 

= A b s o l u t e  a v e r a g e  s t a c k  g a s  t e m p e r a t u r e ,  R .  

0 , 0 0 2 6 6 9  = C o n v e r s i o n  f a c t o r ,  H g  - f t 3 / m l  - ' R .  

'i c  = T o t a l  v o l u m e  o f  l i q u i d  c o l l e c t e d  i n  i m p i n g e r s  a n d  s i l i c a  g e l ,  n 

T 
m  

0 

= A b s o l u t e  a v e r a g e  d r y  g a s  m e t e r  t e m p e r a t u r e ,  R ,  

P 
b a r  = B a r o m e t r i c  p r e s s u r e  a t  s a m p ( i n g  s i t e ,  ( i n , H q ) .  

= A v e r a g e  P r e s s u r e  d i f f e r e n t i a l  a c r o s s  t h e  o r i f a c e  m e t e r ,  ( i n , H 2 C  

1 3 , 6  " S p e c i f i c  g r a v i t y  o f  m e r c u l - y .  

6 0  = C o n v e r s i o n  s e c o n d s  t o  m i n u t e s  

0 = T o t a l  s a m p l i n g  t i m e ,  m i n u t e s .  

v 
5 

= S t a c k  g a s  v e l o c i t y ,  f t , / s e c ,  

P 
s = A b s o l u t e  s t a c k  g a s  p r e s s u r e ,  i n , H g ,  

An = C r o s s  s e c t i o n a l  a r e a  o f  n o z z l e ,  f t 2 .  

R u n  # 6  : 

I = 1 0 0  

R u n  # 7 : 

I = 1 0 0  

R u n  # 8 : 

1 = 1 0 0  



VIII. FIELD DATA 
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IX . CALIBRATIONS 







( 4 7 )  

W O N  ENVIRONMENTAL CORPORRTION 

EPA OR I3ANUAL VOL. 1x1 
Section No. 3 . 4 . 2  
~evision No. 0 
Date January 15, 1980 
Page 17 of 22 

D a t e  Thermocouple number i d e  ;gi 
Ambient temperature 33 <F~arometric pressure % . S t  in. ~g 

Calibrator Reference: mercury-in-glass J 
other 

a ~ v e r y  30°C (SO0F) for each reference point. 

b ~ y p e  of calibration system use?. 

C [  (ref temp, OC + 2 7 3 )  - (test thermom temp, OC + 273) 1 
I ref temp, OC + 273 ] 100 <l.S%* 

= 

Figure 2.5 stack temperature sensor calibration data form. 



RAMCON ENVIRONMENTAL CORPORATION 

EPA QA MANUAL VOL, III  
S e c t i o n  No. 3 . 4 . 2  
~ e v i s i o n  N o .  0 
D a t e  J a n u a r y  1 5 ,  1980  
Page 1 7  o f  2 2  

D a t e  7-sB-I T h e r m o c o u p l e  number 

A m b i e n t  t e m p e  b s , y ~ a r o m e t r i c  p r e s s u r e  ?-J,s~ i n .  ~g 

C a l i b r a t o r  R e f e r e n c e :  m e r c u r y - i n - g l a s s  / 
o t h e r  

a ~ v e r y  30°C (SO0F) fo r  e a c h  r e f e r e n c e  p o i n t .  

b ~ y p e  of c a l i b r a t i o n  s y s t e m  used. 

C ~ ( r e f  t e m p ,  OC + 2 7 3 )  - ( tes t  thermom t e m p ,  OC + 2 7 3 )  1 
[ r e f  t e m p ,  OC + 273 ] 1 0 0  < l . S % .  - - 

- -  - -  

ef e r e n c e  
; p o i n t  

numbera 

I 1 A 
I 

I 

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

s o u r c e b  
( s p e c i f y )  

T24-L 

0% 

0 c ) e ~ ~  

&& 

d 

8 

C 

A 

R e f e r e n c e  
Thermomete r  
T e m p e r a t u r e ,  

% 6 ~  

3 3  

1% 

[7x 

B* 

- .  

T h e r m o c o u p l e  
P o t e n t i o m e t e r  
T e m p e r a t u r  , r ~ e  
33 

\ 10 

17 5 

8%- 

T e m p e r a t u r e  
D i f f e r e n ~ e , ~  

% 

0 

a 

6 A I t 

Q 1 



( 4 9 )  

RAMCON ENVIIIONMENTAL CORPORATION 

E P A  QA I'ANUAL VOL. 111 
s e c t i o n  N o .  3 . 4 . 2  
~ e v i s i o n  N o .  o 
1)n te  J a n u a r y  15, 1 9 ~ 0  
1 ' q - i ~ ~  1 7  o f  2 2  

D a t e  ' I ' t~er-rr~ocouple number  43 
m i e n t  t e m p e r a t u r e  s k y ~ a r o r n c t r i c  p r e s s u r e  3015Z i n -  iig 

C a l i b r a t o r  C - M  e f e r e n c e :  m e r c u r y - i n - g l a s s  f/' 

o t h e r  

b ~ y p e  of c a l i b r a t i o n  s y s t e m  u s e d .  

C [  ( r e f  temp. OC + 2 7 3 )  - ( t e s t  t h e r m o m  t e m p ,  OC + 2 7 3 )  J 
I r e f  temp. OC + 2 7 3  1 0 0  < l . s e .  

. . 

F i o u r c  2 . 5  s t a c k  t e m p e r a t u r e  s e n s o r  cal i ! ) r - a t i on  d.3 t n  f o r m .  



Leer S i e g l e r  S t a c k  S ~ r n p - l c r  . -  

N o z z l e  D i a m e t e r  C ~ l i b r a t i o n  

D a c e  S i g n a t u r e  

Nozz le  No. A v e r e ~ e  Diameter  N o z z l e  No. Average Diameter 
1 - 

P l t o t  Tube C a l i b r a t i o n  (S Type) 

P i t o t  Tube I d e  

C a l i b r a t e d  by:  

*'A*' SIDE CALIBRATION 

C I > ( H )  = Cp(8td) 
F o r m  N o .  EED-17-1  

Ap e t d  
cm Hz0 

"8" SIDE CALIBRATION 

AP ( 8 )  

iZp s t d  
c m  H z 0  

Rura KO. - ( i n .  i i20)  

- & 

3 
L ( C ~ ( S ) - ~ ~ ( A  OR 8) I 

AVERACE DEVIATION - o(A OR 8) - 1 +MUST B E <  0.01 - 
3 

Ap(8)  
cm Hz0 I I DEVIATION - 
i n .  H 2 0 )  I Cp(g)-Cp(B) 

1 

2 

L 3 

\ 

0.W 
o& 

- c, (SIDE 8)  

JO 

o .S 
Ot3 3 

Run No. 

+ 

1 

5 (6) 

Cp(a)  ; 

( i n .  H20) 
DEVIATION - 

Cp f ,) -CF (A) 

0.%7 
0,748 
0,73;L 

03%, 

c m  H20 
( i n .  H20) 

+ o a t \  

~ 0 ~ ~ 2 .  
-o*o\y 



Lear S i e g l e r  S t a c k  Sampler 

H e a t i n g  I'robe C a l i b r a t i o n  

Probe  N o .  -1 Probe Length ---- Y-4. -\&T- - - -  - 

D a t e  o f  C a l i b r a t i o n  \A\,\>/ S i p , n a t u r e L  \ -- ------- - 

Name o f  Company to be t e s t e d  

N o t e :  3 f t .  probe  - 5 min. warmup 
6 f  t .  p r o b e  - 1 5  min .  warmup 
1 0  f t .  p r o b e  - 30 min.  warmup 
C a l i b r a t i o n  f l o w  rate = -75 CFM 



X, RAMCON PERSONNEL 



( 5 2 )  

RAMCON Environmental Stack Test Team 

Sumner Buck - President 

Sumner Buck is the President of RAMCON Environmental. He 

is a graduate of the EPA 450 I1Source Sampling for 

Particulate Pollutantsw course and the 474 'fContinuous 

Emissions Monitoringv course all given at RTP. Mr. Buck 

is a qualified V.E. reader with current certification. 

Mr. Buck has personally sampled over 300 stacks including 

over 100 asphalt plants. He is 44 years old and a 

graduate of the University of Mississippi with graduate 

studies at Memphis State University and State Technical 

Institute of Memphis. 

J. Cameron Mitchell - Team Leader 

Cameron Mitchell has been employed by RAMCON for several 

years. He has undergone extensive training in  Methods 1 

through 9. He is qualified as a team leader and has 

personally sampled over 250 stacks including over 200 

asphalt plants. He is currently certified as a V.E. 

reeder . He recently graduated from Memphis State 

University with a Bachelors Degree in Civil Engineering 

and a minor in Mathematics. 



XI, VISIBLE EMISSIONS 





L R V E R S  POSITION 

R E C # 1 4  



€MISSION POINT 





OISCWWAT~ON O A T r  S T A I T  T ~ M C  

0 1 s  10 4 s  0 I S  3 0  4 1  

C I T Y  

E M I S S I O N  P O I N T  

M I N I M U M  

o m s c u v c e  s SIC.NATUIIC 

I - L V C  H L C E I V L O  A L O V V  OF r w c s c  O P A C I T V  o m s c ~ v r r ~ o ~ r  

5,CN.l T u t I C  

I I .. 1 l a  I I I I  $ 8  A 

D a r P  1 A 

C C R T I ~ I C O  e v  

V C U O F ~ L O  u v  r d r c t .  

L 

O I T C  

O A T €  OITL 
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