
ENVIRONMENTAL CORPORATION 

SOURCE SAMPLING 
f o r  

PARTICULATE EMISSIONS 
CITY WIDE ASPHALT CO., INC. 

S t .  J o s e p h ,  Missour i  
O c t o b e r  18, 1988 

G. S u m n e r  Buck." 111 
P r e s i d e n t  

Team L e a d e r  

RAMCON BUILDING. 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112 
TELEPHONE 80014584567 IN TENNESSEE 901/458-7000 FAX 901-458-3868 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.




October  31, 1988 

Mr. Harold Moody 
City Wide Asphal t  Co., Inc .  
1701 N. 291 Highway 
Suga r  C r e e k ,  MO 64056 

Re: Part iculate  Emissions T e s t  - St.  J o s e p h ,  Missouri 

Dear Mr. Moody: 

Enclosed you will f ind four  copies of o u r  r e p o r t  on  t h e  part iculate  
emissions t e s t s  we conducted  a t  Ci ty Wide Asphalt 's  plant  located in 
S t .  J o s e p h ,  Missouri. Based on  o u r  t e s t  r e su l t s ,  you r  plant  does  
pas s  both EPA New Source  Performance S t a n d a r d s  a n d  those  set by 
t h e  S t a t e  of Missouri. T h e  a v e r a g e  g ra in  loading of t h e  t h r e e  test 
r u n s  was below t h e  allowable emissions s t a n d a r d  s e t  by EPA a n d  t h e  
S t a t e  of Missouri. Therefore ,  t h i s  p lan t  is opera t ing  in  compliance 
with S t a t e  a n d  Federa l  S t anda rds .  

You will want t o  s ign  t h e  r e p o r t  cove r s  a n d  s e n d  two copies to: 

Mr. Tom Scheppe r s  
Missouri DNR 
P. 0. Box 176 
Je f f e r son  Ci ty ,  Missouri 65102 

You will need t o  keep  one  copy of t h e  r e p o r t  at t h e  plant .  

We cer ta in ly  have  enjoyed working with you a n d  we look forward t o  
s e r v i n g  you again in t h e  f u t u r e .  

G. Sumner  Buck ,  I11 
P r e s i d e n t  

Enclosures  

RAMCON BUILDING. 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112 
TELEPHONE 800/4584567 IN TENNESSEE 901/45&7000 FAX 901-458-3848 
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I. INTRODUCTION 

On October 18, 1988, personnel from RAMCON Environmental 

Corporation (REC) cond.ucted a source emissions tes t  for 

particulate emissions compliance a t  City Wide Asphalt Company's 

H&B drum mix asphal t  plant located in St.  Joseph,  Missouri. 

RAMCON personnel conducting the  tes t  were Dave Armstrong, 

Team Leader, and Frank Kuhn. Kim Rea was responsible for 

the  particulate laboratory analysis including tar ing  the  beakers 

and filters and recording final da ta  in the  laboratory record 

books. Custody of t h e  samples was limited to  Mr. Armstrong 

and  M s .  Rea. Environmental Test ing & Consulting, Inc. was 

responsible for  the  SO2 analysis ,  and the  coal analysis  was 

completed by Commercial Test ing & Engineering. 

The purpose  of t h e  t e s t  was t o  determine if the  ra te  of 

particulate emissions from the  plant's baghouse and  the  total 

contaminants by weight (grain loading) is below the  allowable 

limits s e t  by the  Sta te  of Missouri. 

11. TEST RESULTS 

Table I summarizes t h e  test resul t s .  The  gra in  loading 

limitation for EPA is  specified in 39 FR 9314, March 8 ,  1974, 

60.92 Standards  for  Particulate Matter (11, a s  amended. The 

allowable N.S.P.S. part iculate emissions for EPA and the  Sta te  

of Missouri is  .04 g r l d s c f .  

Mr. Tom Scheppers  of the  Missouri Department of Natural 

Resources,  observed t h e  test ing conducted by RAMCON. Frank 

Kuhn conducted visible emissions (Reference Method 9 )  ; opacity 

on all th ree  r u n s  ranged from 0-15%, therefore meeting N.S.P.S. 

requirements. 



TABLE I 

SUMMARY OF T E S T  RESULTS 
October  18 ,  1988 

T e s t  G r a i n  S02 Actua l  
R u n  - Time Load ing  Emissions Emissions 

A v e r a g e :  0.0222 g r / D S C F  3.80 l b s l h r  3.68 l b s l h r  

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

test r u n s  was  below t h e  .04 g r / D S C F  emiss ions  l imitation set b y  US 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 S t a t e  a n d  F e d e r a l  S t a n d a r d s .  

111. T E S T  PROCEDURES 

A. Method Used:  T h e  s o u r c e  sampl ing  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  Agency  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 :  No problems w e r e  e n c o u n t e r e d  t h a t  a f f e c t e d  

t e s t i n g  . 



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

baghouse on a rectangular stack measuring 30" x 45" with an 

equivalent diameter of 36". Six sampling ports were placed 30" 

down ( 0 . 8  diameters upstream) from the top of the stack and 901? 

up (2.5 diameters downstream) from the last flow disturbance. 

Thirty points were sampled, five through each port for two minutes 

each, for a total sampling time of 60 minutes per test run. 

Points 

on a Probe 

Diameter Mark 

*Measurements include a 

6" standoff. 



IV. THE SOURCE 



IV. THE SOURCE 

City Wide Asphalt Co. employs an H&B 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 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 at 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 conveyor. 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% 

moisture removal. 

The drum dryer uses a burner a burner fired with coal 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 baghouse. The baghouse was manufactured by H&B. 

The exhaust gas is drawn through the 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 by 

the baghouse, is reinjected into the drum mixer. 
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PLANT DATA 

- 

REC # 0 4  
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DATA SUMMARY 

P l a n t  

1. Manufacturer of p l a n t  / p b '  
2. Designed maximum o p e r a t i n g  c a p a c i t y  3.3%) TPH @ 4 % moisture. 

3. Actual  ope ra t ion  rate 3 / d  TPH @ 4 % moisture .  

4. S t a r t u p  d a t e  To/, ZZ, / y g g  

5 Type of f u e l  used i n  d r y e r  d.z &,,,>/ d lfl&, 

6. Quanity of f u e l  consumption $2 b f i c /  1 % ~  2% A d .  
L ra /  / px7/ 4~ F x i '  As/. 

Aggregate 

7. ~ a m e / t y p e  of  mix & / P I , /  7 7 p c  3 ‘J-~u,+c~- - 
8. Percen t  a s p h a l t  i n  mix Hd %. 

9. Temperature of a s p h a l t  306 

10. Sieve/Screening a n a l y s i s :  8 Passing;  

Baghouse 

11. Manufacturer // &/ 

12. No. of  bags  6 7.z Type of  bags /6 og //MA- H 

w - 
13. A i r  t o  c l o t h  r a t i o  4 8 5 ;  / . Designed ACFM &, d8 fl 

14. Square f e e t  of bags g / ~ 7  
15. Type of c lean ing :  p u l s e  jet  F , r e v e r s e  air 

I 

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

16 .  Cleaning c y c l e  t i m e  2 ~ 1 . 7  YL' -c/u~ A . 
17.  I n t e r v a l  between c l e a n i n g  c y c l e  /fl Siqdd j  

Pres su re  drop  a c r o s s  baghouse 

19 .  Pu lse  p r e s s u r e  on c l e a n i n g  c y c l e  / z  L' p s i .  

COMPANY NAME ~ , j ,  ~v/& DATE / A / $  /$ $' 
/ 

COMPANY REPRESENTATIVE ---  ,,--- - -  
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Aggregate bins: Virgin aggregate is fed individually into each 
of four bins by type. It  is metered onto a conveyor belt 
running under the bins to a shaker screen. The proporation of 
each aggregate type is determined by the job m i x  formula and 
pre-set to be metered out to meet these specifications. 

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

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. 

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

Burner: The fuel fired burner is used to provide the flame 
which drys the aggregate. 

Knock off baffleing: A baffeling plate is inserted in the 
vdirtyff side plenum as a knock out for heavy particles i n  the 
air stream. These particles fall to the bottom of the baghouse. 

Baghouse: The hot gases are pulled through the bags into the 
clean air plenum. The solid particulate matter is trapped on the 
dust coat buildup on the bags. A bag cleaning cycle consisting 
of jet burst  of air from the inside (or clean air side) of the 
bags sends a large bubble of air down the inside of the bags 
shaking loose buildup on the bag surface. This particulate 
matter is collected a t  the bottom of the baghouse and reinjected 
into the drum mixer where it is used as  part of the finished 
project. 

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. 

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

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

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

Truck loading scale: A s  the trucks receive the asphalt from 
the storage/surge 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. 

Fuel Storage 

Stack 



V.  EQUIPMENT USED 



V. EQUIPMENT USED 

Equipment used on conducting t h e  part iculate emissions t e s t  

was: 

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

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

according to 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 e m -  

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 content  of t h e  s tack gases. For 

non-combustion sources, A Bacharach Instrument Company 

Fyr i te  is 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  grade o r  ACS grade  with a residue of 

L .001. - 

Form #REC-07 





VI, LABORATORY PROCEDURES & RESULTS 
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING 

Field P r e p a r a t i o n  

A .  FILTERS: F i b e r g l a s s  4" sampl ing  f i l t e r s  a r e  p r e p a r e d  as 
follows : 

F i l t e r s  a r e  removed from t h e i r  box a n d  numbered  on  t h e  back 
s i d e  with a fe l t  pen .  T h e  n u m b e r i n g  s y s t e m  is  c o n t i n u o u s  
from job t o  job. T h e  f i l t e r s  a r e  placed in a d e s s i c a t o r  t o  d r y  
fo r  a t  l e a s t  24 h o u r s .  C lean  p las t i c  p e t r i  d i s h e s ,  a l s o  
n u m b e r e d ,  t o p  a n d  bot tom,  a r e  placed in t h e  d e s s i c a t o r  with 
t h e  f i l t e r s .  A f t e r  d e s s i c a t i o n ,  t h e  f i l t e r s  a r e  removed o n e  a t  
a time a n d  weighed o n  t h e  S a r t o r i u s  ana ly t i ca l  ba lance ,  t h e n  
placed in t h e  c o r r e s p o n d i n g l y  n u m b e r e d  p e t r i  d i s h .  Weights 
a r e  t h e n  r e c o r d e d  in t h e  l a b  r e c o r d  book. T h r e e  f i l t e r s  a r e  
u s e d  f o r  e a c h  complete  p a r t i c u l a t e  s o u r c e  emiss ions  t e s t  a n d  
t h e r e  s h o u l d  be s e v e r a l  e x t r a  f i l t e r s  included as s p a r e s .  

B .  SILICA GEL: Sil ica Gel  u s e d  fo r  t h e  t e s t  i s  p r e p a r e d  a s  
follows : 

Approx imate ly  200 g of si l ica g e l  i s  placed in a wide mouth 
"Masonw t y p e  j a r  a n d  d r i e d  in a n  o v e n  (17S°C for  two 
h o u r s ) .  T h e  o p e n  j a r s  a r e  removed a n d  placed in a 
d e s s i c a t o r  u n t i l  cool ( 2  h o u r s )  a n d  t h e n  t i g h t l y  sea led .  T h e  
j a r s  are t h e n  n u m b e r e d  a n d  weighed o n  t h e  t r i p l e  beam 
ba lance  t o  t h e  closest t e n t h  of a g r a m ,  a n d  t h i s  weight  i s  
r e c o r d e d  f o r  e a c h  s e a l e d  jar .  T h e  number  of si l ica gel  j a r s  
u s e d  i s  t h e  s a m e  as t h e  n u m b e r  of f i l t e r s .  Silica g e l  shou ld  
b e  i n d i c a t i n g  t y p e ,  6-16 mesh .  

11. P o s t - T e s t i n g  L a b  A n a l y s i s  

A. FILTERS: T h e  f i l t e r s  a r e  r e t u r n e d  t o  t h e  l a b  in t h e i r  sea led  
p e t r i  d i s h e s .  I n  t h e  l a b ,  t h e  d i s h e s  a r e  o p e n e d  a n d  placed 
i n t o  a d e s s i c a t o r  f o r  at  least 24 h o u r s .  T h e n ,  t h e  f i l t e r s  a r e  
weighed c o n t i n u o u s l y  e v e r y  6 h o u r s  u n t i l  a c o n s t a n t  weight  i s  
a c h i e v e d .  All d a t a  i s  r e c o r d e d  o n  t h e  l a b o r a t o r y  forms t h a t  
will be b o u n d  i n  t h e  test r e p o r t .  

A l t e r n a t e l y ,  t h e  t e s t  team may o p t  t o  o v e n  d r y  t h e  f i l t e r s  at 
220°F fo r  two t o  t h r e e  h o u r s ,  weigh t h e  sample ,  a n d  u s e  t h i s  
we igh t  as a f inal  we igh t .  

B. SILICA GEL: T h e  s i l ica  g e l  u s e d  in t h e  s t a c k  t e s t  i s  
r e t u r n e d  t o  t h e  a p p r o p r i a t e  mason ja r  a n d  sea led  f o r  t r a n s p o r t  
t o  t h e  l a b o r a t o r y  w h e r e  i t  i s  r eweighed  t o  a c o n s t a n t  weight  
o n  a t r ip le-beam ba lance  t o  t h e  n e a r e s t  t e n t h  of a g r a m .  



C .  PROBE RINSINGS: In all tests,  where a probe washout 
analysis is necessary, this is accomplished in  accordance with 
procedures specified i n  "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 i n  
accordance with the same procedures and included with the 
probe wash. Reagent or ACS grade acetone is used as the 
solvent. The backhalf of the filter holder is washed with 
deionized water into the irnpinger catch for appropriate 
analysis. 

D. IMPINGER CATCH: I n  some testing cases, the liquid 
collected i n  the irnpingers must be analyzed for solid content. 
This involves a similar procedure to the probe wash solids 
determination, 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 the 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. 

SPECIAL NOTE 

When sampling sources high in moisture content, (such as 
asphalt plants) the filter paper sometimes sticks to the filter 
holder. When removing the filter, it may tear. I n  order to 
maintain control of any small pieces of filter paper which may 
be easily lost, they are  washed with acetone into the probe 
washing. This makes the filter weight light (sometimes 
negative) and the probe wash correspondingly heavier. The 
net weight is the same and no particulate is lost. This 
laboratory procedure is taught by EPA i n  the Quality 
Assurance for Source Emissions Workshop at  Research Triangle 
Park and is approved by EPA. 



WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE 

The Sartorius balance is accurate to 0.1 mg and has a maximum 
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 at  ffzero" 
position. The beam arrest  lever (on the lower left hand side toward 
the rear of the balance) is then slovrly pressed downward to full 
release position. The lighted vernier scale on the front of the cabinet 
should align the ffzero" 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 arrest  to horizontal arrest  position. The balance is 
now "zeroedv. 

To weigh an item, it is first placed on the pan. A n d  the sliding 
doors a re  closed to avoid air current disturbance. The weight 
adjustment knob on the right hand side must be at  "zeroff. The beam 
arrest  is then slowly turned upward. The lighted scale at  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 3-112 ounces) and it is necessary to arrest  the balance 
(beam arrest  lever) and move the lever for 100 g weight away from 
you. It 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 arrested, in either weight range, the procedure is 
the same. When the weight of the item i n  grams is found, "dial in" 
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 arrest  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 re  aligned, the two lighted digits along 
with the two indicated on the right hand window on the cabinet front 
are  the fractional weight in grams ( the decimal would appear before 
the lighted digits) and the whole number of grams weight is the 
amount "dialed inn on the left. 

In general, be sure that the beam is in "arrestu position before 
placing weight on or taking weight off of the pan. Don't "dial inn 
weight unless the beam is arrested. The balance is sensitive to even 
a hand on the table near the balance, so be careful and painstaking 
i n  every movement while weighing. 



Form REC#8 

Plant ~ocation [;),t4 &,A / Relative humidity i n  lab Y F  % 

sample ~ocation ( . .  & @ Density of Acetone ( pa ) .7 8 3 5  mg/d 
1 

Blank volume (Va) 

Date/Tine v t  . blank /(; -mad Gross w t  . / ~ - 2 . 3 6 ~ ~  mq 

Date/Time w t .  blank /O - e- $5' Gross w t .  / t >  . 3 6 7  8 mg 

Ave. Gross w t .  / z 7 - ? 6  ?L' mq 
Tare w t  . / T i ' -  36y-0 mg 
Weight of blank (mab) & mg 

Acetone blank residue concentration (Ca) (Ca) = (Mab) / (Val (Pa) = ( L' mg/g) 

Weight of residue i n  acetone wash: Wa = Ca Va& = (0 )(zac; ) ( , ; I ~ G ~ ) = ( O  1 

Acetone rinse volume (Vaw) 

Run # / I Run # z I Run # J 

Date/Time of w t p  -26 -$-ti Gross w t  g /q&.'Tg-~f /59. 7034 / 3 3 7 / z K ~  

Date/Time of w t  /U  - 2 - / - p S  Gross w t  g 

Average Gross w t  g q8. 186.f 1153.763y' 

Tare w t  g I//&, 56 8 r 1 / 5 5  6 ~ 7 9 ~  103; 1 

Filter Numbers # 

Date/Time of wt/o'zO 'g Gross w t  g 

Date/~ime of w t  - 2, -f 6 Gross w t  g 

Average Gross w t  g 

Tare w t  s 

Weight of particulate on f i l t e r s ( s )  ( m f )  g l o . o z z  5- 10.0~3 p lo.o/- ] 

~ e s s  acetone blank w t  (Ma) 

~t of particulate i n  acetone rinse (ma) 9 

Weight of particulate i n  acetone rinse 4 

8-0 
o.003-f 

0- lj 

. O . ~ ; L O Z  

Total weight of particulate (m,) 9 

0-0 
0 . 0 9 8 3  

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 

Signature of of reviewer 
I 
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SO2 ANALYSIS 

( h l e t h o d  8 )  

P l a n t  h [ J e  
/ 

A u d i t  Sernples 

K g  = 3 2 . 0 3  mg/meq 

SO2 A n a l y s i s  for Impinger 2 & 3 Combined. 

-- 

Analys i s  performed b y :  > 
-7--";-------- 

C A ~  Approved  b y :  

A u d i t  Number 

(ml) 

v, (ml)  

N (N) 

V t  (ml) 

V,(,td) ( d s c m )  

. C ~ 0 2  ( m g / d s c m )  

A A 

I 

B 13 

L 

A A n B 

I 
1 



- 1 5 -  
RAMCON ENVIRONMENTAL CORPORATION 

Wn ' 1 2 0  
~ ~ 3 ) w 6 ' % 6  

PLANT 6 1  6 q (,(J 
/ 

f d e  RUN # /) z -, IS 
SAMPLE SITE IMPINGER x 3 8 V d ( c o * u b / * e )  - 

SOLUTION OF L C / d b c q r n  pe,cn de TOTAL # OF SAMPLES FOR ANALYSES 3 

ANALYZE FOR: 

CHLORIDES 

CHLORINE 

FLUORIDES 

J sop 

SO3 & H2S04 MIST 

ANTIMONY 

ARSENIC 

BERYLLIUM 

CADMIUM 

HEXAVALENT CHROMIUM 

CHROMIUM 

LEA0 

MANGANESE 

MERCURY 

NICKEL 

THALLIUM 

ACRYLIC ACID 

METHANOL 

METHYL METHACRYLATE 

STYRENE 

OTHER 

RUN # VOLUME (ml) 

ANALYZE BY THE FOLLOWING METHOD: 

TEXAS METHOD 

MECURIC NITRATE 

/ METHOD 6 

METHOD 7 

METHOD 7c 

METHOD 1 2  

METHOD 1 3 8  (SPECIFIC I O N  ELECTRODE) 

METHOD 25 

GAS CHROMATOGRAPHY/ 

NIOSH METHOD 

ATOMIC ABSORPTION 



SO2 ANALYSlS  

(Method 8 )  

A u d i t  Samples  

A u d i t  Number 

Ysnln (ml) 

v, (ml) 
N (N) 

v (ml) 

Ro rasq -c 
V, (stn) (dscm) 

Cso2 (mg/dscm) 

A01ari9-c 

i 

P 0 3 1 2 0  
A 

100 

;to 
U . 0  102- 

20~3 

0.02/ 

/57/. 

(3ed 

R01283  A O J L ~ /  
B 

I C O  

20 

o,O/~L 

a . 0  

b . 0 ~ 1  
K/B, 0 

ams.d 

A 

ICO 

ao 
O.O/cR  

326 

(3120) 

o , o ~ /  
rn,/ 

A 

I G G  

20 

O,O/cZ. 

93- 

0,021 

73/ L 

B L ~ ~ & K  
B 

I C C  

a o  

O,fi/cZ. 

33,3s 
33.8 

0 ~ 0 . a  

253L.Y 

R 

[ G O  

20 

#.#/02 

7.5- 

O,OJ/ 

7 a . 2 ,  

A 

, K C  

~ Z O  

0.0/~2/ 

D / o  

o<oa/ 

I3 

I C O  

20 

d &/OAF 

o. /o  

o.oa/ 



VII .  CALCULATIONS 



CITY WIDE ABPHALT 
ST. JOSEPH, MISSOURI 

SAMPLING TRAIN DATA 

start 

finish 

1. Sampling time, minutes 8 

2. Sampling nozzle diameter, in. Dn 
3. Sampling nozzle cross-sect. area, ft2 An 
4. Isokinetic variation I 

5. Sample gas volume - meter cond., cf. Vm 
0 6. Average meter temperature, R Tm 

7. Avg. oriface pressure drop, in. H2° dH 

8. Total particulate collected, mg. Mn 

SUMMARY OF TEST DATA 

10-18-88 10-18-88 10-18-8 

RUN #1 RUN #2 RUN #3  

VELOCITY TRAVERSE DATA 

2 
9. Stack area, ft. A 9.40 

10. Absolute stack gas pressure, in. Hg. Ps 29.75 

11. Barometric pressure, in. Hg. 'bar 29.75 

12. Avg. absolute stack temperature, RO Ts 728 --------- - 
13. Average -Vvel. head, ( Cp= .79) -vdF- 0.98 

14. Average stack gas velocity, ft./sec. 

STACK MOISTURE CONTENT 

15. Total water collected by train, ml. 

16. Moisture in stack gas, % 

EMISSIONS DATA 

17. Stack gas flow rate, dscf/hr. (OOOts) 

18. Stack gas flow rate, cfm 

19. Particulate concentration, gr/dscf 

20. Particulate concentration, lb/hr 

21. Total SO2 concentration, lb/dscf 

22. Total SO2 emissions, lbs/hr 

ORSAT DATA 

23. Percent C02 by volume 

24. Percent O2 by volume 

25. Percent CO by volume 

26. Percent N2 by volume 

Qsd 1145 1139 1170 

acfm 35820 35154 36040 

Format: sumry4r 



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI 

'bar + 13.6 [ 0 

= 17.64 R 
in. ~g 'm 

D r y  Gas Volume 

Where : 

'm(std) = Dry Gas Volume through meter at standard conditions, cu. ft. 

'm = Dry Gas Volume measured by meter, cu. ft. 

'bar = Barometric pressure at oriface meter, in. Hg. 

'std = Standard absolute pressure,(29.92 in. Hg.). 

0 

Tm = Absolute temperature at meter R. 

*std 
= Standard absolute temperature ( 528O~). 

dH = Average pressure drop across oriface meter, in. H20. 

Y = Dry gas meter calibration factor. 

13.6 = Inches water per inches Hg. 

RUN 1: 

RUN 2: 

'm (std) = (17.64) ( .987) ( 51.280) = 49.276 dscf 

'rn(std) = (17.64) ( .987) ( 49.517) 

RUN 3: 

'rn(std) = (17.64) ( .987) ( 50.190) = 47.977 dscf 

Format: dgmR3 

1.53 
(29.75) + 13.6 

535 
= 48.122 dscf 



CITY WIDE ASPHALT -19 -  
ST. JOSEPH, MISSOURI 

Total contaminants by Weight: GRAIN LOADING 

I 

Particulate concentration CS gr./dscf. 

Where : 

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

= Total amount of particulate matter collected, mg. 

'm (std) 
= Dry gas volume through meter at standard conditions, 

cu. ft. 

Run 1: 

Run 2: 

Run 3: 

Format: csR3 



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI 

Dry Molecular Weight 

Md = 0.44(%C02) + 0.32(%02) + 0.28(%CO + %N2) 

Where : 

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

%CO = Percent carbon dioxide by volume (dry basis). 2 

%O 2 = Percent oxygen by volume (dry basis). 

%N 2 = Percent nitrogen by volume (dry basis). 

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

0.264 = Ratio of O2 to N2 in air, v/v. 

0.28 = Molecular weight of N2 or CO, divided by 100. 

0.32 = Molecular weight of O2 divided by 100. 

0.44 = Molecular weight of C02 divided by 100. 

Run 1: 

Md = 0.44( 6.80%) + 0.32(13.10%) + 0.28( .00% + 80.10%) = 29.61 lb 
lb-mole 

Run 2: 

Md = 0.44( 7.30%) + 0.32(12.60%) + 0.28( .00% + 80.10%) = 29.67 lb 
lb-mole 

Run 3: 

Md = 0.44 ( 6.80%) + 0.32 (13.10%) + 0.28 ( .00% + 80.10%) = 29.61 lb 
lb-mole 

Format: mdR3 



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI - 2 1 -  

Water Vapor Condensed 

Where : 

3 0.04707 = Conversion factor, ft. /ml. 

3 0.04715 = Conversion factor, ft. /g. 

= Volume of water vapor condensed (standard conditions), scf. 
'~~std 
V = Volume of water vapor collected in silica gel (standard 
WSgstd conditions) , ml. 

Vf- Vi = Final volume of impinger contents less initial volume, ml. 

Wf- Wi = Final weight of silica gel less initial weight, g. 

pw = Density of water, 0.002201 lb/ml. 

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

Mw = Molecular weight of water vapor, 18.0 lb/lb-mole. 

Tstd = Absolute temperature at standard conditions, 528O~. 

'std = Absolute pressure at standard conditions, 29.92 inches Hg. 

Run 1: 

Vwc (std) = 
(0.04707) ( 350.0) = 16.5 cu.ft 

Vwsg (std) = 
(0.04715) ( 10.0) = 0.5 cu.ft 

Run 2: 

'wc (std) = (0.04707) ( 318.0) = 15.0 cu.ft 

'wsg (std) = (0.04715) ( 10.0) = 0.5 cu.ft 

Run 3: 

Vwc (std) = (0.04707) ( 325.0) = 15.3 cu.ft 

Vwsg (std) = (0.04715) ( 20.0) = 0.9 cu.ft 

Format: vaporR3 



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI - 2 2 - 

~oisture Content of Stack Gases 

Where : 

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

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

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

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

Run 1: 

Run 2: 

Run 3: 

Format: bwsR3 



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI - 2 3 -  

Molecular Weight of Stack Gases 

Where : 

Ms = Molecular weight of stack gas, wet basis, (lb./lb.-mole). 

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

Run 1: 

Ms = 29.61 ( 1 - 26.10 ) + 18 ( 26.10 ) = 26.58 (lb./lb.-mole) 

Run 2: 

Run 3: 

Ms = 29.61 ( 1 - 25.24 ) + 18 ( 25.24 ) = 26.68 (lb./lb.-mole) 

Format: msR3 



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI 

Stack Gas Velocity 

Where : 

vs = Average velocity of gas stream in stack, ft./sec. - 1 

K 
P 

= 85.49 ft/sec -(mm Hg) / (OK) ( mm 

C = Pitot tube coefficient, (dimensionless). 
P 
dP = Velocity head of stack gas, in. H20. 

'bar = Barometric pressure at measurement site, (in. Hg). 

P 
g 

= Stack static pressure, (in. Hg). 

Ps 
= Absolute stack gas pressure, (in. Hg) = Pbar + P 

g 

'std = Standard absolute pressure, ( 29.92 in. Hg ) .  

ts = Stack temperature, (Of). 

Ts 
= Absolute stack temperature, (OR). = 460 + tS. 

Ms = ~olecular weight of stack gas, wet basis, (lb/lb-mole). 

Run 1: 

Run 2: 

Run 3: 

Format: vsR3 



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI 

Stack Gas Flow Rate 

Where : 

Qsd = Dry volumetric stack gas flow rate corrected to 
standard conditions, (dscf/hr) . 

A 
2 

= Cross sectional area of stack, (ft. ) .  

3600 = Conversion factor, (sec./hr.). 

ts = Stack temperature, (Of) . 

Ts = Absolute stack temperature, (OR) . 

Tstd = Standard absolute temperature, (528OR). 

'bar = Barometric pressure at measurement site, (in.Hg.). 

P = Stack static pressure, (in.Hg.). 
g 

Ps = Absolute stack gas pressure, (in.Hg.); = Pbar + P 
g 

'std = Standard absolute pressure, (29.92 in.Hg.). 

Run 1: 

dscf 
Qsd=3600(1- . 2610 ) ( 63.51) ( 9 .  40) r;:q pgO7q 29.92 = 1145367 .4 

Run 2: 

Qsd=3600(1- .2393 

Run 3: 

Qsd=36O0(1- .2524 

dscf 
1139871.2 F 

dscf 1170635.8 

Format: qR3 



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI 

� missions Rate from Stack 

Where: 

E = Emissions rate, lb/hr. 

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

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

Run 1: 

Run 2: 

Run 3: 

2.24 lb. / hr. 

2.54 lb. / hr. 

6.25 lb. / hr. 

Format: eR3 



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI fsokinetic variation 

Where : 

Percent isokinetic sampling. 

Conversion to percent. 
0 Absolute average stack gas temperature, R. 

3 0 conversion factor, Hg - ft /ml - R. 

Ttl vol of liquid collected in impingers and silica gel, ml. 
0 Absolute average dry gas meter temperature, R. 

~arometric pressure at sampling site, (in. Hg). 

Av pressure differential across the oriface meter, (in.~~O). 

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. 

Run 1: 

Run 2: 

Run 3: 

Format: iR3 



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI 
10-18-88 

Where : 

Sulfur Dioxide Emissions 

E = Emissions o f  s u l f u r  d iox ide ,  lbs /hr .  

Qsd = Stack gas  f low r a t e ,  dsc f /hr .  

CS02 = Sul fur  d iox ide  concentrat ion,  l b s / d s c f .  

Run # 1: 

E = ( .000003175 lbs /dsc f )  ( 1145367.4 dscf /hr)  = 3 .64  lbs /hr  

Run # 2:  

E = ( .000003220 lbs /dsc f )  ( 1139871.2 dscf /hr)  = 3.67 lbs /hr  

Run # 3: 

E = ( .000003492 lbs /dsc f )  ( 1170635.8 dscf /hr)  = 4.09 lbs /hr  



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI 
10-18-88 

-29- 

� missions of 8O2PPM (Parts Per Million) 

Where: CS02 = Concentration of SO2 in lbs/dscf. 

453.593 = Conversion to grams. 

E = CS02 

64/MOL SO2 = Molar conversion of SO2. 

22.4 1/MOL = Volumetric molar conversion 273OK. 

453.593g MOL SO 22.4 1 293OK it3 
1,000,000 

293O~/273OK = Temperature correction to std. conditions. 

28.317 1 = Conversion of liters to cubic feet. 

1,000,000 = Conversion to parts per million. 

1 lb / 64g SO: / MOL 1 1 28.317 1 1 

Run # 2: 

E = .000003175 ibs - 

Run # 3: 

dscf 1 lb 64g SO2 MOL 273OK 28.317 1 19.lOppm 

453.593g 

E = .000003220 ibs 
- 

MOL SO2 

dscf 1 lb 64g SO2 MOL 273OK 28.317 1 19.38ppm 

453.5939 

E = ;000003492 lbs 
- 

MOL SO2 22.4 1 293OK ft3 
1,000,000 = 

ft3 1,000,000 = 22.4 1 

dscf 1 lb 64g SO2 MOL 2 7 3 O ~  28.317 1 21. Olppm 

453.593g 

2 9 3 O ~  

MOL SO2 ft3 1,000,000 = 22.4 1 293OK 



CITY WIDE ASPHALT 
ST. JOSEPH, MISSOURI 
10-18-88 

- 3 0 -  

Conaentration of Sulfur Dioxide 

Where : CS02 = Sulfur dioxide concentration, lbs/dscf. 

N = Normality of barium perchlorate titrant, 
g. equivalent/liter. 

Vt = Volume of barium perchlorate titrant used for 
the sample, ml. 

Vtb = Volume of barium perchlorate titrant used for 
the blank, ml. 

Vsoln = Total volume of solution in which the sulfur 
dioxide sample is contained, ml. 

Vm(,td) = Volume of gas sample measured by the dry gas 
meter corrected to std. conditions, dscf. 

va = Volume of sample aliquot titrated, ml. 

Run # 1: 

Run # 2: 

Run # 3: 

Format : Cso2r3 



VIII. FIELD DATA 



Ambient Temperature 
Baranetric Pressure 
ASSUWI bbisture, % 
Probe Length, m ( f t )  

RAMCON ENVIRONMENTAL CORPORA 

plant CmhllDr- $1 wL7 /H~E) C ~ P  /<d3 JIJ' 5 5-6 

Nozzle Identification No. , 3 9 7 ~  
Avg. Ca l i b r a td  Nozzle Dia. , (in. ) .27d/ z7bA278 
Probe Heater Setting d-' / f 

IEZLIC Rate, m3/min. (cfm) J , ':r4, 6 q 
Probe Liner mterial y7,4,~,ss <7sg, 

Stat ic  Pressure, mn Hg (in. Hg) j . ~ 3 '  

Filter No. JiC 3 / 1 7  /, 5-Bcl 

/ 

Ehrn No. I 
Sample EbxNo. 1 
Mter Bax No. c -&2 / = ~ , g  
Mer H @ - 

7 C F a ~ t a r  1 

- \v / 
y 0 L ) O G C O  

Pi to t  Tube Coefficient Cp ,795- 





RAMCON ENVIRONMENTAL CORPORATION 

Plant 8 I T L ~  ,$?,DL A 5 0 H g ~  I 7 mz /. 5-4 
I I-- 

/d - / f ' -%T 

RlJn No. 2 
Sample BoxNo. 
Meter BQX No. C - Z ~ ~ . Z / ~ C ~ ? Z C $  

Meter H @ /,dS 
C Factor I 7 
Pitot Tube M f i c i e n t  Cp , 74C 

Probe Length, m (it) 7 /!, o ~ r r r u w ~ ]  31-p - I 
Nozzle Identification No. , ucr\ 3q24- 
Avg. Calibrated Nozzle D i d . ,  (in. ) ,2.76/370k a - 
Probe H e a t e r  Setting 
Leak Rate, m 3 / ~ .  (chyf. cn 3 @ $" 

I 

Robe Liner bQ*ial g7,+;31<5s 5'754 L 

Static Pressure, m Hg (in.Hg) + ,cj7 
Filter No. Fg 31 / 6. / t  .S-L.M 

Schematic of Stack C r o s s  Section 









Form R E C # I R  



IX. CALIBRATIONS 



POSTTEST DRY GAS METER CALIBRATION DATA FORM (~nglish u n i t s )  

a 
If t h e r e  i s  on ly  one thermometer on t h e  d r y  gas  mete r ,  r ecord  t h e  t empera tu re  under t d t 

T e s t  number Date  0 -  5 Hete r  box number C- 2 d  P l a n t  

Barometric p r e s s u r e ,  P,, = z7.7Y i n .  Hg Dry g a s  meter  number 7 0 ~ 7 o  % P r e t e s t  Y . 487 

where 
3 

V = Gas volume p a s s i n g  through t h e  wet t e s t  me te r ,  f t  . 
W '3 

O r i f  i c e  
manometer 
s e t t i n g ,  
(AH), 

i n .  H20 

/ 

1 
/ 

Vd = Gas volume p a s s i n g  th rough  t h e  d r y  gas meter ,  f t J .  

tw = Temperature o f  t h e  g a s  i n  t h e  wet test mete r ,  OF. 

td = Temperature of t h e  i n l e t  g a s  of  t h e  d r y  gas m e t e r ,  OF. 

i 

Gas volume 

td = Temperature o f  t h e  o u t l e t  gas  of  t h e  d r y  gas m e t e r ,  OF. 

0 

Wet t e s t  
meter 
(V 1, 

W3 f t 

10 

10 

10 

td = Average t empera tu re  o f  t h e  gas  i n  t h e  d ry  gas m e t e r ,  o b t a i n e d  by t h e  average of  t and t , O F .  

AH = 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  o r i f i c e ,  i n .  H20. 
di o 

Dry gas  
meter  
(V 1, 

3 f t  

/ o , z ~  
/o.rCL 
1 0 . z ~  

Temperature 

Yi = R a t i o  of  accuracy o f  wet t e s t  meter  t o  d r y  gas meter  f o r  each run .  

Y = Average r a t i o  of  accuracy  o f  wet t e s t  meter t o  d r y  gas meter  f o r  a l l  t h r e e  r u n s ;  
t o l e r a n c e  = p r e t e s t  Y - +0.05Y. 

Time 
(8) , 
m i  n 

13.6% 
r 3.93- 

/3,7S/ 

Wet test 
mete r  

( t w ) ,  

O F  

7 6  
7 
74 

Pb = Barometr ic  p r e s s u r e ,  i n .  Hg. 

8 = Time of  c a l i b r a t i o n  run ,  min. 

Vacuum 
s e t t i n g ,  

i n .  Hg 

5- 

b 

- Dry gas  meter  

Quality Assurance Handbook M4-2.4A 

I n l e t  
( t d  1, 

i 
O F  

9s'  
76  
96 

'i 

)99 
/ 9 7 0  
.qP& 

'i 

Vw Pb ( t d  + 460) 

+ 46 "d ( P b t K ) ( t w  6) 13.6  

L o 6  
/,D 9 
Lo6  

O u t l e t  
( t d  1, 

o 
O F  

Cbc 
BZ 
BL 

Averagg 
( t d ) ,  

* F 

4%.T 
$9 
89 



-34- 
METER BOX CALIBRATION DATA AND CALCULATION FORM 

(English units) 

AH, 
in. 
I! 0 

2 

Meter box number 

Raro~netric pressure ,  
Pb 

= s& in. Hg Calibrated by 

a 
I f  there  i s  only one thermometer on the  dry gas meter ,  record t h e  temperature 
urider t 

d ' 

O r i f i c e  
manometer 

s e t t i n g  
(AH), 

i r i .  H 2 0  

0 . 5  

1 .o 

1 . 5  

2.0 

3 . 0  

4 .0  

Quality Assurance Handbook M4-2.3A (front side) 

Form #REC-02 

Avg 

Gas volume 
Wet test 

meter 
( v w ) ,  

f t 3  

5 

5 

,w 
I 

Wet test 
meter 

( t w ) ,  

OF 

Dry gas 
meter 
(VdIP 

f t 3  

%JgG 

Time 
( 0 ) '  

min 

$W 

1 4 

10 ---- - - - - - - . - - -- .s 74 
10 

10 

10 

!an 

Temperature 
', Dry gas meter . 

Y. 
1 

# 

I n l e t  
( t d , ) ,  

1 

O F  

pgj% 
-%,% 

- 

V 

AH@ 
i n .  H 2 0  

/J& 
1.M 

- 

a 

91 
I 

I,& 

Outlet  
( t d  1 ,  

~v~~ 

( t d ) ,  
0 1  

OF ' OF 

q /  



-4%) - 
RAMCON ENVIRONMENTAL CORPORATION 

EPA QA MANUAL VOL. 111 
s e c t i o n  N o .  3 . 4 . 2  
~ e v i s i o n  N o .  0 
Date J a n u a r y  1 5 ,  1980 
P a g e  1 7  o f  2 2  

D a t e  45-87 T h e r m o c o u p l e  number  id, 4 
~ m b i e n t  t e m p e r a t u r e  0,3 <F~aromet r ic  p r e s s u r e  i n .  H g  

C a l i b r a t o r  ~.2&$$~@ / R e f e r e n c e :  m e r c u r y - i n - g l a s s  J 
o t h e r  

a ~ v e r y  30°C ( 5 0 ° F )  f o 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  u s e d .  

C [  ( r e f  temp, OC + 2 7 3 )  - ( test  the rmom t e m p ,  O C  + 2 7 3 )  1 
I ref t e m p ,  OC + 2 7 3  1 1 0 0  ~ 1 . 5 % .  -. 

F i o 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  f o r m .  



-4// 
RAMCON ENVIRONMENTAL CORPORATION 

EPA QA MANUAL VOL. 111 
s e c t i o n  N o .  3 . 4 . 2  
~ e v i s i o n  N o .  0 
Date J a n u a r y  1 5 ,  1980 
P a g e  1 7  o f  22 

D a t e  ?-sen T h e r m o c o u p l e  number /&I& 
~ m b i e n t  t e m p e r a t u  bgynarometric %,52  in. Hg 

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 - q l a s s  w“ 
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 l  ( r e f  t e m p t  OC + 2 7 3 )  - ( tes t  thermom t e m p ,  OC + 2 7 3 )  ] 
I r e f  t e m p ,  OC + 273  1 1 0 0  <1.5%. -. 

F i o 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  f o r m .  



-42 
RAMCON ENVIRONMENTAL CORPORATION 

EPA QA MANUAL VOL. 111 
S e c t i o n  No.  3 .4 .2  
R e v i s i o n  No .  0 
Date J a n u a r y  1 5 ,  1 9 8 0  
Page  1 7  o f  2 2  

D a t e  T h e r m o c o u p l e  number 3'3 
Ambien t  t e m p e r a t u r e  &% OC B a r o m e t r i c  p r e s s u r e  

~alibratorx-%---\Ref 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 E v e r y  30°C ( 5 0 ° F )  for e a c h  r e f e r e n c e  point. 

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  temp, OC + 273)  - (test thermom temp, OC + 273)l 
[ ref t e m p ,  OC + 273 ] 1 0 0  < l . S % .  

X 

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  ca l  i b r a t i o n  d a t a  form.  



4 3  - 
RAMCON 

Form N o .  EEn- 1 7- 3 

  ear S i e g l e r  S t a c k  S a m p l e r  

H e a t i n g  P r o b e  C a l i b r a t i o n  

P r o b e  No. 2!2?2 P r o b e  L e n g t h  - ___- _. _ _ _ -  _ ._ - _ - 

Date o f  C a l i b r a t i o n  I\\\\ - S i g n a t u r e ~ h ~ & - .  -- - .  

Name o f  Company t o  b e  t e s t e d  -- - - 

N o t e :  3 f t .  p r o b e  - 5 min.  warmup 
6 f t .  p r o b e  - 1 5  min .  warmup 
10 f t .  p r o b e  - 30 m i n .  warmup 
C a l i b r a t i o n  f l o w  r a t e  = . 7 5  CFM 



e44- 
RAHCON ENVIRONMENTAL COWORATION 

Leer Siegler Stack s l  

Nozzle Diameter Calibration 

Date Signature 

Nozzle No. Average Diameter Nozzle No. Avatage Diameter 

1 7 
2 8 
3 9 
4 10 
5 11 
6 12 

Pitot Tube Calibration (S Type) 

Pitot Tube Identification No. 3 
r 

Date L, ' > . C; 
C - - ---- 

Calibrated by: L) a . y r-, v C [ , / ,  - b 

z (cp ( 8 )  -%(A OR 8) I 
AVERAGE DEVIATION - U(A OR B) - 1 +MUST BE< 0.01 - 

- 
"A" SIDE CALIBRATION 

c ,  - cpretdlv  Ap 8td 
Form NO. EED-17-1 *pa 

c, (SIDE A) 1 ,-) 4 5 

$(a) 

,T'? 5 
29 , 

,791 

I 

Run No. 

1 

2 

3 
i 

'B" SIDE CALIBRATION 

DEVIATION 

cp (m) zp ("1 

I? ! 

r .  , ? ;  - 
n , s l  

Run No. 

1 

2 

L 3 

- 

Ap std 
c m  Hz0 
(in. H20) 

r G  
i 8 d. 

G, 

<s f i t  k 

i 

cp(e) 

# 88 5 
c .7 r L  

* 7 q2 

AP (6) 
cm Hz0 
(In. H20) 

r b  14 

' /C 

8 8 

9 

Ap e td  
c m  H2O 
(in. Hz01 

I, 2 
rL P- 

68 
C s- 

/ ? t  ., - 

DEVIATION - 
Cp (e)-Cp (B) 

i , . -.. r / 

, /: 8 3 

, 4 3 5  

Ap(e) 
cm H20 
in. H20) 

1 a 8 %  

, $ 
* 

- 
Cp (SIDE B) 



X. RAMCON PERSONNEL 



RAMCON Environmental Stack Test Team 

Sumner Buck - President 

Sumner Buck is the President of RAMCON Environmental. He is a 

graduate of the EPA 450 "Source Sampling for Particulate Pollutantsf' 

course and the 474 "Continuous Emissions Monitoring" course all 

given at  RTP.  Mr. Buck is a qualified V . E .  reader with current 

certification. Mr. Buck has personally sampled over 400 stacks 

including over 300 asphalt plants. H e  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. 

Dave Armstrong - Team Leader 

Dave Armstrong has been employed by RAMCON for three years. 

He has undergone extensive training in hlethods 1 through 9. He 

is qualified as a team leader and has personally sampled over 150 

stacks including over 100 asphalt plants. He is currently certified 

as a V.E. reader. 
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SMOKE SCHOOL TRAINING FORM 

NAME fi31.fi 1' A - r .  , 4 1 / 1  t ~ , l  RON # -- 1 - SUNGLASSES .id(-; 
COMPANY 1 - - .- COUHSF LOCATION -- - - -- -- 

i 

DATE +- -_ L SKY WIND . V :,- DISTANCE 8 DIRECTION TO STACK 

WHITE 
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