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I. INTRODUCTION 

On July 31 and August 1, 1986, personnel from RAMCON 

Environmental Corporation (REC) conducted a source emissions 

test for particulate, SO2 dc SO3 emissions compliance at 

Bituminous Construction, 1nc.l~ Astec drum mix asphalt plant 

located in Crofton, Maryland . RAMCON personnel conducting 

the test were Ken Allmendinger, Team Leader and Shawn 

Greenwood. Kim Rea was responsible for the final 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. Allmendinger and Ms. Rea. 

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

particulate, SO2 and SO3 emissions from the plant's scrubber 

and the total contaminants by weight (grain loading) are below 

the N.S.P.S. limits set by EPA and set by the State of 

Maryland. 

11. TEST RESULTS 

Table I summarizes the test results. The grain loading 

limitation for EPA 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 Maryland are specified in 

C.O.M.A.R. 101806.03. 

Mr. Craig Holdefer of Maryland's Office of Environmental Affairs 

observed the testing conducted by RAMCON. 



TABLE I 

SUMMARY OF TEST RESULTS 
J u l y  31 ti A u g u s t  1, 1986 

T e s t  Grain 
Run - Loading 

Actual s o 2  so3 
Emissions  missions ~ m i s s ~ o n s  

I C 5 R .  1 0.03 g r /d sc f  8.4 l b s / h r  0.060 ppm 0.0 mg/rn3 
c . 3 4 1  2 0.03 g r /d sc f  7.5 l b s / h r  0.120 ppm 0.0 mg/m3 

05 3 7 3 0.03 g r / d s c f  7.7 l b s l h r  0.060 ppm 0.0 mg/m3 

1 
0.03 g r / d s c f  7.9 l b s / h r  0.080 ppm 0.0 mg/m3 

I On t h e  bas is  of t h e s e  test r e su l t s ,  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  -04 g r l d s c f  emissions limitation set by  US EPA 

1 a n d  meets  t h e  .03 g r / d s c f  emissions limitation set b y  t h e  S t a t e  of 

Maryland. T h e  p lan t  is also below t h e  35 mg/m3 SO3 emissions limitation 

1 a n d  t h e  500 ppm SO2 emissions limitation set by  S t a t e  of Maryland. 
.1 Therefore ,  t h e  plant  i s  ope ra t ing  in compliance with S t a t e  a n d  Fede ra l  

S t a n d a r d s  for  par t icu la tes  a n d  is in compliance with S t a t e  S t a n d a r d s  for  

SO2 a n d  SOg. 

111. TEST PROCEDURES 

A. Method Used: T h e  sou rce  sampling was conducted in  acco rdance  with 

I requi rements  of t h e  U.S. Environmental Protect ion Agency as set f o r t h  i n  

39 FR 9314, March 8, 1974, 60.93, as amended. 

B. Problems Encountered:  T h e  f i l ter  from test r u n  t h r e e  was 

inadver ten t ly  contaminated and t h e  f i n d  weight cannot  be  r epo r t ed .  T h e  

test r e su l t s  of r u n s  one  a n d  two have  been repor ted  accura te ly .  



( 3 )  

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

scrubber on a round stack with a diameter of 57". The 

sampling ports were placed 30" down (0.5 diameters upstream) 
from the top of the stack and 120" u p  (2.1 diameters 
downstream) from the last flow disturbance. Twenty four 

points were sampled, twelve through each traverse for two 
minutes each. 

Points 
on a 

Diameter 
Probe 
Mark - 

* Measurements include a 
6" standoff. 
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I V .  THE SOURCE 

Bituminous Construction, Inc. employs an Astec 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 at 

approximately 3000F. 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% surface moisture removal. 

The drum mixer uses a burner fired with coal and natural gas 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 is manufactured by Astec. 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 i t  drops out of suspension. 





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 and 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 drum dryer/mixer: 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 in 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 surge/storage 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 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. 

12. Mineral filler system (when used). 

13, Burner fuel storage (when used). 

14. Stack. 
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DATA SUMMARY 

Plant - 
1. Manufacturer of plant 

2. Designed maxi$u. operating capacity &TPH @ 1 8 moisture. 

3. ~ctuitl operation rate d 90 TPH @ 4- b % moisture. 

4. Startup date '3 /~!77 ' . 
5. Type of fuel used in dryer Gas 08; 1, CO~L/  . 
6. Quanity of fuel consumption 

Aggregate 

Name/type of mix -Bz 
Percent asphalt in mix %. 

Temperature of asphalt , 3m0 
Sieve/Screening analysis: % Passing; 

1. 97% 3 n w  li5&- # /I, C-587!b 

I/'*,=. # 8  A870 #so0 , L f  

Scrubber Control System 

11. Manufacturer C 
12. Type; Venturi / 

---; Wet rJasher 
* 

Spray Booth st Other 
13. Water line pressure psi. 

// 
14. Pressure drop across system 

15. Gallons per minute through system 

16. Water source wp.: (i.e., lagoon, pond, 

etc. ) 
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PLANT DATA 
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V. EQUIPMENT 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 train was set up 

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

B. An Airguide Instruments Model 2 11-8 (uncorrected) aneroid 

barometer  was used to check  the barometr ic  pressure. 

C. Weston dial the rmomete rs  a r e  used to check m e t e 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 con ten t  of t h e  s tack gases. For 

n o n c o m  bustion sources, A Bacharac h Instrument Corn pany 

Fyr i te  i s  used for t h e  g a s  analysis. 

E. Fil ters  a r e  mady by Schleicher and Schuell and a r e  t y p e  1-HV 

with a porosity of .03 microns. 

F. The ace tone  is  r eagen t  g rade  o r  ACS grade  with a residue of 

.001. - 

Form #REC-07 
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING 

I. Field Preparation 

A. FILTERS: Fiberglass 4" sampling filters a r e  prepared as follows: 

Filters a r e  removed from their t c x  and numbered on t h e  back side 
with a felt  pen. The numbering system is continuous from job t o  job. 
The fil ters a r e  placed in a dessicator t o  dry for at least  24 hours. 
Clean plastic petri dishes, also numbered, t op  and bottom, a r e  placed 
in the dessicator with the filters. After dessication, t he  fi l ters a r e  
removed one at a t ime and weighed on the  Sartorius analytical 
balance, then placed in the  correspondingly numbered petri dish. 
Weights a r e  then recorded in the  lab  record book. Three fil ters a r e  
used for each complete particulate source emissions test and there  
should be several ex t ra  fi l ters included as spares. 

B. SILICA GEL: Silica Gel used for the  tes t  is prepared as follows: 

Approximately 200 g of silica gel is placed in a wide mouth "Masonw 
type jar and dried in an oven (1750C for two hours). The open jars 
a r e  removed and placed in a dessicator until cool (2 hours) and then 
tightly sealed. The jars a r e  then numbered and weighed on the triple 
beam balance to the  closest tenth of a gram, and this  weight i s  
recorded for each sealed jar. The number of silica gel jars used i s  
the  same as the  number of filters. Silica gel should be indicating 
type, 6-16 mesh. 

11. Post-Testing Lab Analysis 

A. FILTERS: The fil ters a r e  returned t o  the  lab in their sealed glass 
filter holder which was used in field sampling. In t h e  lab  these 
holders a r e  opened. The filter is placed in i t s  petri dish with t h e  lid 
off and returned t o  the  dessicator for at least 24 hours. The t o p  half 
of the  filter holder i s  washed into the  corresponding probe wash 
bottle and the  bottom half of t he  filter holder is washed into t he  
corresponding impinger ca tch  bottle. (See 11, C and Dl. After 
dessication, the  fi l ters a r e  reweighed. The final weight i s  recorded 
in the  lab record book. The filter pick up weight i s  calculated and 
recorded also. This procedure is repeated for all f i l ters used in t he  
field. 

Alternately, the  test team may opt to oven dry the  f i l ters  at 220°F 
for two t o  three hours, weigh the sample, and use this  weight as a 
final weight. 

B. SILICA GEL: The sealed silica gel jars should be reweighed on the 
triple-beam balance and their weights recorded a s  shown on previous 
page* 



C. PROBE RINSINGS: In a l l  tes ts ,  a probe wash-out analysis will be 
necessary. These samples a r e  returned in sealed Mason jars and 
consist of A.R. Acetone with a n  unknown solid content.  Clean 250 
ml beakers a r e  used t o  make this analysis. These should be 
immaculately washed and rinsed with deionized water ,  then oven 
dried at lO5OC for  about one hour. The beakers  should be  moved t o  
t h e  dessicator t o  cool for ninety (90) minutes, t h e n  labeled with a 
pencil and weighed on t h e  Sartorius analytical  balance. Any variance 
from th i s  procedure should be duplicated exact ly  when reweighing, a s  
th is  procedure has been found t o  be qui te  sensitive. Af te r  preparing 
t h e  necessary number of beakers (one for each  probe wash and one 
blank) t h e  Mason jars should be opened, poured in to  t h e  beaker,  and 
any mater ia l  remaining on  t h e  jar walls rinsed with an  ace tone  wash 
bot t le  in to  t h e  beaker. The amount  of liquid in t h e  beaker should be 
noted on t h e  analysis form. The ace tone  rinsings a r e  evaporated on 
a warming plate. The liquid is kept swirled wi th  an  a i r  sweep t o  
prevent "bumping". When t h e  ace tone  i s  evaporated t h e  beakers  a r e  
weighed as in Section I1 A. 

D. IMPINGER CATCH: In some tes t ing cases, t h e  liquid col lected in t h e  
impingers must be analyzed for solids content.  This involves a 
similar procedure t o  t h e  probe wash solids determination,  e x c e p t  t h a t  
t h e  liquid is  deionized water. 

E. ACETONE: Conduct a blank analysis of ace tone  in t h e  1 gallon glass 
container. This ace tone  will be used in t h e  field for  rinsing, t h e  
probe, nozzle, and t o p  half of t h e  f i l ter  holder. Performing such a 
blank analysis prior t o  tes t ing will insure t h a t  t h e  quality of t h e  
ace tone  t o  be used will not  exceed t h e  .001% residual purity 
standard. 

SPECIAL NOTE 

When sampling sources high in moisture content ,  (such as asphal t  
plants) t h e  f i l t e r  paper somet imes s t icks  to t h e  f i l ter  holder. When 
removing t h e  fi l ter  it may tear. In order  t o  maintain control  of any 
small  pieces of f i l ter  paper which may be easily lost, they  a r e  washed 
with ace tone  in to  t h e  probe washing. This makes  t h e  f i l t e r  weight 
light (sometimes negative) and t h e  probe wash correspondingly 
heavier. The n e t  weight i s  t h e  s a m e  and no par t icula te  i s  lost. This 
laboratory procedure i s  taught by EPA in t h e  Quality Assurance for  
Source Emissions Workshop at Research Triangle Park and i s  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 tlzeron 
position. The beam arrest lever (on the lower left hand side toward 
the rear of the balance) is then slowly pressed downward to full 
release position, The lighted vernier scale on the front of the cabinet 
should align the ttzeron with the mark on the cabinet. If 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 "zeroedw. 

To weigh an item, it is first placed on the pan. And the sliding 
doors are closed to avoid air current disturbance. The weight 
adjustment knob on the right hand side must be at "zeron. 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 in grams. If 
the scale goes past the divided area, the item then exceeds 100 g 
weight (about 3-1/2 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 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 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 are 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 i n w  on the left. 

In  general, be sure that the beam is in  l1arrestW position before 
placing weight on or taking weight off of the pan. Dontt "dial inv1 
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 
in  every movement while weighing. 



LABORATORY PROCEDURES FOR SO2 

Pour the catch from impingers two and three into a 1000 ml 

volumetric flask. Bring the solution in  the flask up to the 

required 1000 ml volume by mixing it with deionized distilled water, 

then mix thoroughly. Pipette a 10 ml aliquot of sample into a 250 

ml Erlenmeyer flask. Add 40 ml  of isopropanol, 2 to 4 drops of 

thorin indicator and titrate to a pink endpoint using 0.0100 N 

barium perchlorate. Repeat the titration with a second aliquot of 

sample and average the titration values. Replicate titrations must 

agree within 1 percent or 0.2 ml, whichever is greater. 

Prepare the blanks by adding 2 to 4 drops of thorin indicator to 

100 ml of 80 percent isopropanol. Titrate the blanks in the same 

manner as the samples. 

LABORATORY PROCEDURES FOR H2SO4 

Pour the contents of the first irnpinger into a 250 rnl graduated 

cylinder and bring the volume up to 250 ml with 80% isopropanol. 

Transfer the contents to a storage container and add the filter. 

Shake the container to coat the isopropanol solution on the filter. 

If the  filter tears, allow the fragments to settle before taking a 

sample. Pipette a 25 ml aliquot (100 ml  aliquot is too large for 

these particular samples because of the strength of the solution) of 

this solution into a 250 ml Erlenmeyer flask, add 2 to 4 drops of 

thorin indicator and titrate to a pink endpoint using 0.0100 N 

barium perchlorate. Repeat the titration with a second aliquot and 

average the titration values. 



.. 
,m,q * *  - 

Plant Location ' /?I= Relative humidity i n  lab 8 

Sample m t i o  p&,Ke- Density of Acetone (pa) .7853@l 
1 

B ~ M  VO~WIE (va) D O  n i l  

~atefiime w t  . blank 8-4- 84, ~ r o s s  w t .  
~atefiime wt. blank 8-5-86 G r o s s  w t .  W 

Ave. GKOSS wt. 98.0407 
Tare wt. 93.  OW^ 
weight of blank (m*) ,000 3 mg 

ACet~ne blank residue concentration (Ca) (Ca) = (Mab) / (Va) (pa) = (, ~ ~ 0 3 0  1 1  mg/g) 
Weight of residue in  acetone wash: W, = C, vaW Pa = (.ooowp ) ( ot, ) ( ,7 85-31 = (;@03 ) 

Acetone r inse volume (Vaw) 

~ t e / ~ i m  of w t  8-4-81, Gross w t  

Date/Time of wt 8 5-8 6 Gross w t  

Average Gross w t  

Tare w t  
Less acetone blank w t  (wa) 

Wt of part iculate  in acetone rinse (ma) 

Fi l t e r  Numbers 

~ a t e / ~ h  of wt 8- 4- 8 6 G r  ass 
Date/Tirne of w t  8-5 -8  L, G r o s s  

Average Gross 

Tare 

Note: In 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. 

Weight of part iculate  on f i l t e r s k )  (mf) g ,~'a'.f 3 

Weight of part iculate  in  acetone r inse g I 7 
!rotdl weight of particulate (IT+-,) 9 ,129 I 

Remarks 

Signature of signature of review= 

,0549 
+ I 
I 

7 

, o s d x ,  
,067 1 
I 1233 A 



Form REC#8 

**,= + ' 
plant Location ' U1 /3CZ Relative humidity i n  lab 49 
W l e  Locatio /&lit Density of Acetone (pa) .7853mq/ml 

I 

Blank volume (V,) do0 ml 

Date/Tine w t  . blank 8-90 8 6 Gross w t  . q8.0%7 
Date/Tirne w t .  blank 8-5-86 Gross w t .  0406 

Ave. Gross w t .  98,0407 mg 

Tare w t .  @. 040 J 
weight of blank (-1 ,0003 mg 

~cetone blank residue concentration (Ca) (Ca) = ( M b )  / (Va) (pa) = ( , N o o O * T  mg/g) 
Weight of residue i n  acetone wash: W, = Ca V a e  = (.ooowrr ) ( ou ) ( ,7 653) = (.403 ) 

Acetone rinse volume (Vaw) ml 

  at em of wt8-4.8h Gross w t  g 

Date/~ime of wt 8 543 6 Gross w t  g 

Average Gross w t  g 

Tare wt- g 

Less acetone blank w t  (Wa) ,0003 #OO- 80~03 
~t of particulate in acetone rinse (ma) 4 7 4 I , 67 1 

Filter Numbers 

Date/Time of w t  8- 4 - 8 I, Gross w t  

Date/Time of w t  8 - 5 - 8 6 Gross w t  

Average Gross w t  

Tare w t  

Weight of particulate on f i l ters(s)  (mf) 
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. 

Remarks 

Signature of analyst 
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So, # HtSO+ ANALYSIS 
(Method 8 )  

I Audit Samples 

I 
I 
I 
I 
1 
I K2 = 32.03 mg/meq 

r/ Y'SO+ Analysis for Impinger eb-iremmmF6. 1 

zj 1 L~ Analysis performed by:L. ,W Approved by : & 



SO2 ANALYSIS 

(Method 8 )  

I Audit Samples 

I SO2 Analysis for Irnpinger 2 & 3 Combined, 



VII . CALCULATIONS 



:;AilPLIbl!3 T R A I N  I:rr?rTA .t a r. .\. 1. il : 1. & 

.f i n i !; h 1 :L : 1.1. & 

Sanlp i i n 9  t i tne,  i r t i rsu. tes B -.a ,. 
; L 

Saml:) l i n q  n u z m  ! e  t:ii a r n e t e l - ,  i1 .1 .  Dn , 3 n  0 

SempI  i n 9  nu;;ie i . : : r i > s s - - s e c t i o n i  a l - p a ,  f t ?  A 11 . i! 0 0 1. 

1:sok i n e t  i c v a r  i a t  i un I 99 
. . S a m p i e  y a s  vo!umcj .-. m e t e r  c o n d l  t i o t l s ,  c f ,  v m  r r  .J 4 , -. ; 1.1. 

A v e r a g e  m e t e r  t e m p e r a t u r e ,  O R  'T f l ~  567 

A v e r a g e  or. i f a c e  P I - e s s u t - e  d r o p ,  i n ,  ti,,U 11 1-4 .-, A... , ,) &. Ci ... 
L 

' To ta l .  p a r t i c t i l a t e  c o \ l s c t e d  mg.  M !7 '1 . Tic' ... 7 . .I. 
, , .-. yt.LOi:ITi '  -ri'+k'y'EKSE: I:rA'TA 

' i  
S -k a c k a 1- p .it , -f .[ A 2 

k b s o l r ~ t e  s t s c k  g a s  p r e s s u r e ,  i n .  1-19, P s  3 0 . :? 1.1. 

Bat..ome.\.1- i  r p ~ . e s c ; u r e ,  i n  , Hg , Fjbdr 3 i j . Y L ~  

1 4 u e r a r j e  a ! : ) s o l u t e  ~ t a c : k  t e m p e l - a t t i r e ,  'i? 'I' 5 64 1 
-------.-.------..-.-. 

A v e r a g e  - ' \ / v e  ! o c i  t y  h e a d  , (:F, ::= , 83 ) .- \ -,/ 5 j3 . L: (', .Y 

EMISSIONS DATA:  

11.7 $:.tack !)a:::. f \ ~ u  ) - a t e ,  rJsc.f,,~'i.lj-, (000'5) us(:] % , & E ) k b  :L, 5 3 0  s , 607 
1.e li'0'i.a ! p a r t  i  c u ! a . t e  co r )ce r - )*ya*  1 on, c~r /d5 t . : f  C5 , 0 3 1.1.8 , 11 3 1.1 :i ,0337 

j.9 ' To fa  l  p a r t  i c!l l a t e  em i cis i on!; ! b c . / h r  F 5 , Lb ..., : . J  . I:r 7 . 7  

20 'To.\.aI !jC:l cos ic :e r , . t i - a t ion ,  !13:j/!:tsc:f C' , 0 i ? 0 0 0 0  , ! : I  , i 1 0 0 0 0 r ~  

21. T o t a l  SO,. en)i.;ri;i~r.lr [bs,!rllr k -. I a , ;! :.. , !:) .., . .!. ,61 
.c' 

(:I S4 S A '1' I:I A 'j" /?c 



Dl-Y Gas Vo Iume : 

Where: 

Dry G a s  Volume through meter at standard conditions, 

Dry G a s  Volume measured by netsr, cu.ft. 

Barometric pressure at oriface meter, in. H g .  

Standard absolute pressure,(29.92 in. H g . )  

Absolute temperature at meter O R  

S tandard absolute teaperature ( 528OR) 

Average pressure drop a c r o s s  oriface meter,in.H20 

Dry gas meter calibration factor 

I n c h e s  water p e r  inches H g .  

R u n  # "m(std) = 1 7 . 6 4  (1.01)( 58,741 

Run # 2 Vm(std) = 1 7 . 6 4 .  1 5 4  

-- 

- - - - 
2 , 2 9  

(30.94) + ---- 
1 3 . 6  -- ------------- 

557 
-- 

-- .- 

- - 

= 5 7 , 1 6  dscf 

... .- 

1 . 9 5  
(31.02) + ---- 

1 3 . 6  
-.-- --I----.---... --- 

5 6 1  
- -. 

= 53.71 dscf 



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

! Where: 

= C o n c e n t r a t i o n  o f  p a ) - t i c u l a t e  m a t t e r  i n  s t a c k  gas ,  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 ,  gr . / d s c f .  

= 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 ,  m y .  

'm(std)  = D r y  gas volume t h r o u g h  metel- a t  s t a n t l a r d  c o n d i t i o n s ,  c u . f t .  

- - 

Run # 3:  c * =  
s 

.... .-. -- 

* , o 1 5 4 -  g ::.- I- 
m 9  

- -. - .- 1 123.3 

..- ..- .." 
56.36 " .O33.7 g r , / d ! ; c f .  



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

= Dry m o l e c u l a r  w e i g h t ,  l b , / l b , - m o l e ,  

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

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

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

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

== R a t i o  o f  0, t o  N2 i n  a i r ,  v / v ,  2 

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

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

= H 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  # 1 :  M d =  0 . 4 b 1 6 , 0 %  + 0.32( 9 . 0 %  + 0.28( . 0 % + 8 5 . 0 % )  = 29.3 
l b . / l b . - m o t e  

R u n  # 2: Md = O . Q 4 (  6 . 0 %  ) + 0.32( 9 . 0 %  ) + 0.28( . O X  + 8 5 . 0 %  ) = 29.3 
l b . / l b . - m o l e  

R u n  # 3 :  b i d =  0 . 4 4 i  h , O % )  + 0 , 3 2 (  9 . 0 % )  + 0 ,28(  . O X +  85,OX ) = 29.3 
l b , / ' l b , - - m o l e  



( 2 2 )  

I W a t e r  v a p o r  c o n d e n s e d  : 

1 W h e r e :  

I 

3 1 0 . 0 4 7 0 7  = C o n v e r s i o n  f a c t o r  f t . / m l .  

I 
3 0 , 0 4 7 1 5  = C o n v e r s i o n  f a c t o r  f t  . / g .  

V  
WC 

= V o l u m e  o f  w a t e r  v a p o r  c o n d e n s e d  ( s 2 a n d a r d  c o n d i t i o n s )  s c f ,  
s t d  

= V o l u m e  oT w a t e r  v a p o r  c o 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 )  I vW5g5td 

vf = F i n a l  v o l u m e  o f  i m p i n g e r  c o n t e n t s ,  m l ,  

' i = I n i t i d (  v o l u m e  o f  i m p i n g e r  c o n t e n t s  

P = D e n s i t y  o f  w a t e r ,  ( 0 . 0 0 2 2 0 1  l b / m l ) .  

- - - - 

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

Mu = M o l e c u l a r  w e i g h t  o f  w a t e r  v a p o r  ( 1 8 . 0  \ b / \ b - m o l e ) .  

T s t d  = A b s o l u t e  t e m p e r a t u r e  a t  s t a n d a r d  c o n d i t i o n s ,  ~ 2 8 ~ ~ .  

P ' j td  = A b s o l u t e  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 i n c h e s  Hg ,  

= 0 . 0 4 7 1 5  - - 
s t d  

R u n  # 1: 
' w c ! s t d )  = ( 0 . 0 4 3 0 7 )  ( 4 2 5 . 0 )  = 2 0 . 0  c u , f t  

V w s g ( r ; t d )  = ( 0 , 0 4 7 1 5 )  ( 8 ,O) = .4 c u , f t  

- - - - 
W f  - W .  

I 

R u n  # 2: 
'wc(.;td) =: ( 0 . 0 4 ' 7 0 7 )  ( 4 4 5 , O )  =. 2 0 , 9  c u . f t  

= 1 0 , 0 4 7 1 5 : )  I < ? , 0 )  =z V w s s ( s t d j  4 c u . f t  

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

- - .- .- 

W f  - W i  

Run tt 3 :  : @ , ( j . ' J )  (l.b59.()) == 
v w c i e ; t d i  21.6 c u , f t  

-: ( 0 , 0 1.b -7 5 :) 1: 6 , [) ) =:: 
V w s r ( e ; t d )  . 3  c U . f t  

R T < ! 3 t d )  ---....-.--..--....-- 
PI 

w  p ( 5 t d )  



).lo i s t u r e  c o n t e n t  o f  s t a c k  g a s e s :  
*UC s t d  + V w w s t d  X 100 

-----..-.-I----.-----.----------.---- 

V .+. V  
W'=st (+J W!5(3,+ 

+ 
m s t d  

W h e r e :  

I { w s  
= P r o p o r t i o n  o f  w a t e r  v a p o r ,  by v o l u m e ,  i n  t h e  gas  s t r e a m .  

'm = Dry g a s  v o i u n l e  m e a s u r e d  by dry g a s  m e t e r ,  ( d c f ) ,  

v w c  = V o l u m e  o f  w a t e r  v a p o r  c o n d e n s e d  c o r r e c t e d  t o  s t a n d a r d  
s t d  c o n d i t i o n s  ( s c f  1 .  

V  = V o l u m e  o f  w a t e r  v a p o r  c o \  \ 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  
W5gst d s t a n d a r d  c o n d i t i o n s  ( s c f  1 .  

20,o + .4 
R u n  # 1.: = -----------.--------. 

E{ws X 1 0 0  = 2 6 , 3  % 
2 0 , 0  + ,4 + 57.16 

21,6 + . 3  
R u n  # 3: Bw,; = ------ --.-- --.--..-..----- X 1 0 0  = 2 8 , O X  

21,6 + . 3  + 56.36 

M o l e c u l a r  w e i  yh t  o f  s t a c k  g a s e s :  M~ = PId  (1-BUS) + 18 ( B W S ) .  

W h e r e :  

PI 
5 

- M o l e c u l a r  w e i q t 1 . t  o f  s t a c k  g a s ,  w e t  b a s i s ,  ( \ b . / \ b . - - m o l e ) .  

t'ld 
= M o \ e c u t a r  w e i g h t  o f  s t a c k  g a s ,  d r y  b a s i s ,  < l b . / l b , - m o l e ) ,  

Run # 3 :  M = 29.3 il- ,280 ) .t 18 ( .280 ) := 26,:L ( t t r . / \ b , - - n , o l e 1 .  
<: .a 

- -- . 



I 
! S t a c k  (3a5 v e l o c : i  t y :  

1 

1 
Where:  

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

-- 
= P i t o t  t u b e  c o e f f i c i e n t , (  d i m e n s i o n l e s s  1 .  

= V e l o c i t y  h e a d  o f  s t a c k  gas,  i n .  M 0. 
2 

= B a r o m e t r i c  p r e s s u r e  a t  measuremen t  s i t e ,  ( i n . H s ) .  

= S t a c k  s t a t i c  p r e s s u r e  (in,Hg). 

= 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 )  = + P 
'bar g 

= 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 . Y 2  i n . H g  1 .  

= S t a r k  t e m p e r a t u r e ,  ( O f ) ,  

= 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 ) .  = 460 + t s .  

= H o l e c u l a r  w e i g h t  o f  s t a c k  gas,  we t  b a s i s ,  ( l b / l b - m o l e ) .  

Run # 2 :  
6 3 8  

V = (85.49) ( , 8 3 1  ( ______-_._____ .._.___ .- - 40 .22  f t / s e c  
C31 .02 )  ( 2 6 . 0 9 )  

Run # 1: V  = ( 8 5 , 4 9 )  ( . 8 3 )  ( ,691 " 

\ \ \  

I SLbO 
Run # 3 :  V = (85.49) ( . 8 3 )  ( ,67) - \  _..-___.._ -. - 4 2 . 1 3  f t / s e c  

'\ ( 3 1 . 0 2 )  ( 2 6 . 1 4 )  

6 4 1  
---- -------.--- = 4 3 . 3 2  f t / s e c  
( 3 0 . 9 4 ) ( 2 6 . 3 3 )  



S t a c k  g a s  f l o w  r a t e :  

Q s d  

I 

I 
I Where: 

"ba r  

P 
9  

I> 
5 

= 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 / h r ) .  

= C r o s s  s e c t i o n a l  a r e a  o f  s t a c k  ( f t .  ) ?  
= C o n v e r s i o n  f a c t o r ,  s e c . / h r ,  

= S t a c k  t e m p e r a t u r e  ( O f ) ,  

= 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 ) .  

= 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 O ~ ) .  

= 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 n . H g . ) .  

= S t a c k  s t a t i c  p r e s s u r e ,  ( i n . H q .  1 .  

= 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 . ) ;  = 
'bar + P9 

= 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 . 1  

Run 11 I :  - -. - - - - .- - 

Run # 3 :  

Qc;d " 3600 (1 - ,280 )  ( 112.13) 

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

' 5  d  = 3 1 0 0  ( 1 - , 2 6 3 )  i 4 3 . 3 2 )  ( 1 7 . 2 )  

Run 11 2 :  - - - - - .- - - 

Q S d = 3 6 0 0  ( 1 - , 2 8 4 )  ( 4 0 . 2 2 )  ( 1 7 . 2 )  

.- - - .- -- .- - 

5 2 8  
---.----. 

6 4  1 

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

528  
------ 

638 

I 3 0 . Y 4  
.- - - .- - 
2 9 . 9 2  

- - 1683920  d s c f  /h  

3 1 . 0 2  
-- - - - .- 
2 7 . 9 2  

-.. .." 1 5 2 9 9 5 8  d s c f  /h 



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

I b .  / h r .  

Where:  
I 

E  = E m i s s i o n s  r a t e , I b . / h r .  

C = C o n c e n t r a t i o n  u 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  1 .  

Q = Dry v o l u m e t r i c  s t a c k  gas  . f low  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  ons ,  ( d s c f / h r ) ,  

(,0348) C I6839201 
Run I# 1: E  - 8 . 4  113. / hl- .  - - --.---.- -------.------- .- 

7000 

(,03411 ( 1529958) 
Run # 2 :  E  - 7 . 5  l b ,  / h r ,  - - -.-.--..---.---.-.----.---.----. - 

7000 

( ,0337) < 1606531 1 
Run # 3: E  - 7.7 I b .  / h r .  - - -----------------.------ - 

70 0 0 



W h e r e :  

I s o k i n e t i c  v a r i a t i o n  : I = 1 0 0  T 
5 

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

.- ... - - 
0.U02669 V i  c+ (VIn/Tfn) ( P b a r + h H / 1 3 . 6 )  
.-.-..-.....-.... " .,-..-.- ----.--.-----..-----.----.---------- 

6 0 O V P A  
5 5 n 

1 0 0  C:onver.-; i o n  t o  p e r c e n t .  

0 

= A b s u  l u t e  a v c r l - a g e  s t a c k  9ss t e n i p e r a t u l - P ,  R .  

0 . 0 0 2 6 6 9  
3 = C o n v e r s i o n  f a c t o r ,  H g  - f t  / m l  .- O R .  

= T o t a t  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 ,  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 ,  

' 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 l i n g  s i t e ,  ( i n , H g ) .  

AH = A v e r a q 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 ,  (in.H,U 
L 

13.6 = S p e c i f i c  g r a v i t y  o f  m e r c u r 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 t  s a m p l i n g  t i m e ,  m i n u t e s ,  

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

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

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

R u n  # 1: 

I = 1 0 0  X 641 

R u n  # 2 :  

I = 1 0 0  X 638 

H u n  It 3 :  

I = 1 0 0  X 5 4 0  



( 2 8 )  

Sulfuric  Acid Concentration (Including SO3) Impinger 1 

Where; H2SO4 = Sulfuric  acid concentrat ion (including SO3), 
(g ldscm) 

N = Normality of barium perchlorate t i t r an t ,  g equivalentsl l i ter  

Vt = Volume of barium perchlorate t i t r an t  used for t h e  sample, ml. 

Vtb  = Volume of barium perchlorate t i t r an t  used for  t h e  blank, ml. 

Vsoln = Total volume of solution in which t h e  sul fur ic  acid sample is 
contained. 

- Volume of gas sample measured by t h e  d r y  gas meter Vm(std) - 
corrected to s t andard  conditions, dscf .  

Va = Volume of sample aliquot t i t rated (100 ml for H2S04). 

Run #l :  CH2SO4 = .04904( .0100 (0.0 - .00) ( 2 1 0 ) 1 =  .OO g/dscm 

Run 12: CH2SOp = .04904 LO100  (0.0 - -00) (365) l= .OO g/dscm 

Run #3: CH2SO4 = .04904 LO100 (0.0 - .00) ( 3 6 4 ) 1 =  -00 g/dscm 



V t  :-' Voiurn t !  o f  b a r i u i s ~  ~:)e~-t: l . l iov.str? t i - t r a n t  u s e d  f o r  t h e  .;aniple, m I ,  

;,! :=: iio!urne o f  b a r i u m  ~ ~ e u c h \ o v . a t c !  t i t r a n t  u s e d  .for t h e  b l a n k ,  m ! .  
.!. i:, 

I 
1:: .... 

R i!. n # 3 : C: 5 i:j :, : 5 . (1 j, x :I. [:I " I:: . ii :I. O G 11 0 0 ( . .  '3 0 . . . . .  0 0 ) i. :I. il ir is > ::I ........................ .... :I. 0 .... 
" .... , i )  i j  i'; ij {j !,i ; 'a 0 9 

56 .3&( )  :j ; i i rr:. .,,' 4 ... .< 
I 





, 0 b r! P 1r1 

b? i.!. fi $4 2 : 
.... 

I .-. c. :::: , 0 (1 I] I] 0 1) 1) 2 0 (1 i b .;;; 1 Lt  5 3 , 5 9 3 9 fi 0 1. 8 (::I , i 2 2 . i.1. i i 
: 

f .t 
" 

i.. I 
.....-...-.-.....- ^_ .-. I 

"' " " I 
........... .......... ........ ............ 

(11 !; I::: 

; " 1 ".. 1 ........ ........ .... .." ... I I . ,  0oi3 J O U f !  
f ..i .., i " ' ;" 

I 



VIII- FIELD DATA - 











Form #REC-05 

_ - - - - -  Ti e x -  - 
RAMCON ENVIRONMENTAL CORPORATION 

Plan t  bLX B+ Y\L Ambient Tenperatur 

Xca tion 

Wter Box No. 
M e t e r H @  
C Factor \ nQ55 

Assumed misture, 
Probe Length, m (ft 

Avg. Calibrated mzz1 
Probe Heater Setting 
Leak Rate, m3/min. (c 
Probe Liner Material 

P i t o t  'Nx Coeff icient cp s 5 , y 7  
Schmatic of Stack Cross Section 







METER BOX CALIBRATION DATA AND CALCULATION FORM 

(English uni t s )  

Date 5 - 4- $d neter box number 6x9 F36 
, 

Barometric pressure, P b =  3 3 . 2 0  i n .  Hg Calibrated by /A 
Gas volume Temperature 

Ori f ice  Wet t e s t  Dry gas W e t  t e s t  Dry gas meter - 

manometer meter meter meter In l e t  Outlet ~ v g -  Time 
s e t t i n g  (v~), (Vd)t (tw), (td 1 ,  ( td  1 ,  b d ) ,  (81, 
( W ,  i o 

i n .  H20 f t 3  f t 3  OF OF OF OF min 'i in.  M@i H20 

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

d ' 

Quality Assurance Handbook M4-2.3A (front side) 



(39 )  

METER BOX CALIBRATION DATA AND CALCULATION FORM 

(English units) 

Date 1- z P f b  Ueter box number G k-f r31 

a 
If t h e r e  i s  only one thermometer on t he  dry  gas meter, record the temperature 
under t 

d ' 

Barometric pressure ,  
Pb = 1 f . ~ 5 /  i n .  Hg Cal ibra ted  by )& 

Quality Assurance Handbook M I - 2 . 3 A  (front side) 

O r i f i c e  
manometer 

s e t t i n g  

i n .  H20 

0.5 

1 .0  

1.5 

2 - 0  

3.0 

4.0 

Gas volume 

.Av' 

Wet t e s t  
meter 
(Vw), 

f t 3  

10 

10 

/fi055 ,/. 7106 

Dry gas 
meter 
(Vd) 9 

f t 3  

8% 

Tempera t u r e  

10 -&15g 74 
10 

1 0 -  

10 

'i 

d:2?!.00/6 

L o o V 7  

Wet t e s t  
meter 

( tw) ,  

O F  

7 5  

in. &@i H20 

/ . C ? f I  

/ . 7 z c x  

14. ' 5 6  

. Dry gas meter 
I n l e t  
(td 1, 

i 
OF 

74 
/ . d / e ~  

g:S2 

j .  7016 

Out le t  
(td 1, 

0 

OF 

9m64 4f  

- , 
~ v g '  Time 

OF min 



(40 )  
RAHCON ENVIRONMENTAL CORPORATION 

Lear Siegler Stack Sampler 
-9 

Nozzle Diameter Calibration 

Date Signa cure 

Nozzle No. Average Diameter Nozzle No. Average Diameter 
1 
2 

7 - 
3 

8 - 
4 

9 

5 
10 

6 
11 
12 

Pitot Tube Calibration (S Type 

Pitot Tube IdentificationN~.63[~~) Date s-\Z-aL 
Calibrated by: C. - 

"A" SIDE CALIBRATION 

~IC~(~)-Z~(A OR B) ) 
AVERAGE DEVIATION - .(A OR B) - 1 

*MUST BE< 0.01 - 
' 3  

-. 

"8" SIDE CALIBRATION 

Run No. 

1 

2 

3 

Run No, 

1 

2 

I 3 

' 

/*so 

CP ( 8 )  

0.857 
a832 
Q4B(b 

0 0 O . O ~  

b etd 
cm Hz0 
(in. H20) 

0 -73 

0 a c t 0  

/loo 

Ap std 
cm Hz0 
(in. H20) 

0 a 7 7  

obqo 
\ COD 

DEVIATION - 
Cp (a) -Cp (B) 

-o.oo\ 

o.-* 
-O.o(L 

( % (SIDE A) (0.8% 
i 

0-QICp 

AP(.) 
cm H20 
in. H20) 

1 . 3 ~  

/*= 

. 

AP (8) 
CID Hz0 
(in* H2O) 

/ # l o  

1 . 3 0  

-0.0 l t - 

rp (SIDE B) 

Cp(s) 

0*337 

osz. 

DEVIATION 

cp <R) zp (A) 
-o.oo( 

0.co.t 



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

Date r v / Y - g L  Thermocouple number 6 3 

Ambient temperature 2 3 - 9 OC Barometric pressure 3o.I in. Hg 

14 Calibrator Reference: mercury-in-glass J 
other 

e of calibration system used. 

ref temp, 'C + 273) - (test thennom temp, OC + 273)] 
100<1.5X. ref temp, *C + 273 - 

Quality Assurance Handbook M5-2.5 



Lear Siegler  Stack Sampler 

Heating Probe Calibration 

Probe No. 6 3  - Probe Length 6 - - -- - - - - 

Dateof Calibration 5 - / 9 - f d  Signature / A .  #&-a .--- . .. 

Name of Company to  be tested 

Note: 3 f t .  probe - 5 min. warmup 
6 f t .  probe - 15 min. warmup 
10 f t .  probe - 30 min. warmup 
Calibration flow rate  = . 7 5  CFM 

.rn No. EED-17-2 



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

Date Thermocouple number /Jof A 
- - 

Ambient temperature 1 3 OC Barometric pressure yo./ i n .  H g  

Calibrator /& Reference: mercury-in-glass / 
other  

%ype of c a l i b r a t i o n  system used. 

b[lref temp, "C + 271) - (test  thermom temp, "C + 2731 100i1.5L. 
ref temp, OC + 273 - 

Reference 
point 

number 

/3 

Quali ty  Assurance Handbook MS-2.5 

sourcea 
( s p e c i f y )  

W e-fe /  

j n h r ,  t 

7- 51- $6 

Reference 
thermometer 
temperature. 

OC 

,DO Nc 

t 3 ='c 

78 -F- 

Thermocouple 
potentiometer 
temperature, 

OC 

0 

/ U O  c 

2 2  g 0 e  

rp 

,= 

Temperatureb 
d i f f erence .  

% 

4. 

C / %  



( 4 4 )  

STACK TEMPERA= SENSOR CALIBRATION DATA FORM 

Date i-- / P- 8 b Thermocouple number ATLO de 
Arnbient temperature L 3 .  7 OC Barometric pressure 90 / in. ~g 

Calibrator Reference: mercury-in-glass .1/ 
other 

a Type of calibration system used. 

b['ref temp. OC + 273) - (test "ermom temp, OC + 273 loo51 . s x .  
ref temp, OC + 273 

Quality Assurance Handbook MS-2.5 



X. RAMCON PERSONNEL 
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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 Pollu tantsn course and the 474 "Continuous 

Emissions Monitoringn 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 200 asphalt plants. He is 43 years old and a 

graduate of the University of Mississippi with graduate 

studies at Memphis State University and State Technical 

Institute of Memphis. 

Ken AUmendinger - Team Leader 

Ken Allmendinger has been employed with RAMCON for three 

years. He has sampled over 100 asphalt plants with 

extensive training in Methods 1 through 5. He is 

qualified as a team leader and has current certification 

as a V.E. reader. 




