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R A M C O N  
RAMCON 8UILDINC 223 Scorn nREET MEMPHIS. TENNESSEE 38111 TELEPHONE 901 / 418-7000 TELEX 53-806 

July 2, 1984 

Mr. Gene Yocum 
Mattingly Construction Company 
P.O. Box 97 ., 
Cumberland, MD 21502 

Subject: Pa r t i cu la te  Emissions Test  - Easton, Maryland Plant  

Dear Mr. Yocum: 

Enclosed a r e  four copies of our report  on par t icula te  emissions. Based on our 
test results, your plant does  pass both EPA new source performance s tandards  
and those  set by t h e  S t a t e  of Maryland. The average of t h e  four test runs was 
in compliance. 

You will wan t  t o  sign t h e  repor t  cover and send two  copies to: 

Mr. Don Andrew 
Off ice  of Environmental Programs 
P.O. Box 13387 
Baltimore, MD 21203 

We cer ta inly  have enjoyed working with you and hope t o  se rve  you again in t h e  
future. 

Sincer ly, 4- 
G. Sumner Buck, 111 
President 

Enclosures 
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C. sampling Site: The emissions test was conducted a f te r  a baghouse on 
L. 

a round stack with a diameter of 45.511. The sampling ports were placed 20" 
down (0.44 diameters upstream) from the  top  of t he  stack and 88" up (1.93 

, 

diameters downstream) from t h e  last  flow disturbance. Twenty four points 

were sampled, twelve through each port for three minutes each. 

Points Plus 
on a 8" Probe 
Diameter Standoff Mark - 



TABLE I 

SUMMARY OF TEST RESULTS 
June 25 & 26, 1984 

Test Isokinetic Actual 
Run Time Grain Loading Variation Emissions 

1 07:29 t o  09:09 0.0262 gr/SCF 93% 4.9 Ibs/hr 

2 0952  t o  11:16 0.01 37 gr/SCF 94% 2.6 lbs/hr 

3 11:58 t o  15:16 0.0107 gr/SCF 89% 2.1 lbs/hr 

4 07:26 t o  OS:50 0.0 183 gr/SCF 97% 3.8 Ibs/hr 

Aver age 

On the basis of these test results, the average grain loading of the four test 

runs was below the .04 gr/SCF limit set by EPA and the .03 gr/SCF limit 

set by the State of Maryland. Therefore, the plant is operating in 

compliance with the State of Maryland and Federal standards. 

111. TEST PROCEDURES 

A. Method Used: The source sampling was conducted in accordance with 

requirements of the  U.S. Environmental Protection Agency as  set  forth in 

39 FR 9314, March 8, 1974, 60.93, as amended. All four test runs were 

sampled at three minutes each. 

B. Problems Encountered: Test run number three was inadvertently 

sampled a t  an isokinetic ra te  below 90%. A low isokinetic sampling rate 

tends t o  bias a test against the  source. Since all four runs easily pass 

emissions standards, RAMCON Environmental recommends the regulatory 

authorities accept all four runs as  demonstration of compliance. 
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TV. THE SOURCE 

Mattingly Construction Company employs a Standard Havens drum mix 

asphalt plant which is used t o  manufacture asphalt concrete 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 t o  bind the  mixture together. After the hot asphalt 

mix is manufactured at the  plant, i t  is  transported t o  t he  location where i t  

is  t o  be applied. The hot asphalt mix is spread evenly over t he  surface with 

a paver and then compacted with a heavy roller t o  produce t h e  f i n d  product. 

The following is a general description of the  plant's manufacturing process: 

The cold feed materials (aggregate) a r e  dumped into four separate  bins which 

in turn feed a common continuous belt conveyor. The aggregate is dispensed 

from the  bins in accordance with the  desired formulation onto the  cold feed 

system conveyor to  a n  inclined weigh conveyor then t o  a rotating drum for 

continuous mixing and drying at approximately 3000F. When recycle asphalt 

mix i s  used, i t  is  added approximately halfway down the  drum through a 

separate weigh conveyor. The required amount of hot asphalt oil is  then 

injected onto and mixed into the  dried aggregate. The now newly formed hot 

asphalt mix i s  pulled t o  t h e  top  of a storage silo by a conveyor. The hot 

asphalt mix is then discharged from the  storage silo through a slide gate  into 

waiting dump trucks, which transport t he  material t o  a final destination for 

spreading. The rated capaci ty of t he  plant will vary with each  aggregate mix 

and moisture content with a 5% surface moisture removal. 

The drum mixer uses a burner to heat a ir  t o  dry the aggregate, and the  

motion of the  rotating drum t o  blend the aggregate and hot asphalt oil 

thoroughly. The air is drawn into the  system via an exhaust fan. After 

passing through the  gas burner and the  mixing drum, the  air passes through 

a baghouse. The baghouse i s  manufactured by Standard Havens. The exhaust 

gasses a r e  drawn through the  baghouse and discharged t o  t he  atmosphere 

through t h e  stack. The design pressure drop across the  tube sheet i s  1 - 4 

inches of water. The particulate matter,  which is removed by the  baghouse 

is reinjected into t h e  drum mixer. 
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DATA SUMMARY 

Manufacturer of p l a n t  , 7&-&&ffl 

m ~ i g n e d  maximum operating capaci ty  3a J" TPH @ / % moisture. 

Actual operation rate 3 u  o TPH @ f i o i s tu re .  

S ta r tup  date  G/r / -  YL/ . .... . . . .  

Type of f u e l  used i n  dryer  ' 2 f b b r ~  O/L-. 

Quanity of fue l  consumption -1 3 6 f l r  

Aggregate 

7. Name/type of mix s/J 
8. Percent asphal t  in mix /,./ 7 I % ,  

r 

,Yo a " 9. Temperature of aspha l t  
. . _. 

10. Sieve/Screening analysis:  % Passing; 

- ,  

11. Manufacturer ST/WV&D d GIOG~S . 
12. N O - o f b a g s  6 7 ~  Type of bags N d & € %  / Y  0s /&dm 

'PM 6 / -- 
- 

1 3  Air t o  c l o t h  r a t i o  ' 5 . 3  : / -- . Designed AC-.. - ,, - . 
1 .  Square f e e t  of bags 5 3  9 / ff 2 54 7 d  ;ft.' . 
15. Type of cleaning; pulse jet , reverse air - -v 

plenum pulse , other  . . 
16. Cleaning cycle  time 

17. In te rva l  between cleaning cyc le  

18. Pressure drop across  baghouse psi .  
19. Pulse pressure on cleaninu cvelr - -4- - -  psi .  

COMPANY NAME b ~ n l u c ~  DATE 
f 

COMPANY REPRESENTATIVE - - 
- -  



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 t h e  bins to a shaker screen. The proportion of each aggregate type 
is  determined by the  job mix formuia and pre-set t o  be metered out to 
meet  these specifications. 

2. Prelinlinary 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 t o  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 i t  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 i t  is  mixed with the  aggregate. 

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

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

7. Baghouse: The hot gasses a r e  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 at the  bottom of t h e  baghouse and 
reinjected into the drum mixer where i t  is used as part of the finished 
product. 

8. 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 a r e  pre-set for each different type job. 

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

10- Surgeistorage bin: The asphaltic cement is dumped into this surge bin 
and metered 'out to dump trucks which pull underneath slide gate a t  the 
bottom of the  bin. 

11. Controll'aperators house:' The entire  plant operation is controlled from 
.. .this operator's house. 

12. Truck loading scale: As the  trucks receive the  asphalt from the 
storagefsurge bin they are weighed on the  loading scale which tells the 
plant operator the  amount of asphalt tha t  i s  being trucked on each 
individual load. 

13. Stack 



Aggregate .Feed Bins  
Preliminary Oversize  Screen 
Weigh Conveyor Belt 
Rotary Drum Dryer/Mixer 
Burner 
Knock Out B a f f l e i n g  
Baghouse 
Liquid Asphalt Storage 
Conveyor to Surge/Storage B i n ( s )  
Surge/Storage Bin 
Control/Operators' House 
Truck Loading S c a l e  
Stack 

DRUM-MIXER PLANT 
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EQUIPMENT USED a 

Equipment used on conducting the  pa r t i cu l a t e  emissions 

test was: 

The Lear Siegler  PM-100 stack sampler with appropriate 

auxiliary equipment and glassware. The t r a i n  was set 

up according t o  the  schematic on the  next page. 
1 

A Fisher S c i e n t i f i c  211-B airguide (uncorrected) aneroid 

barometer was used t o  check the  barometric pressure. 

Weston d i a l  thermometers were used t o  check both s tack 

and meter temperatures . 

D. A Hays 621 Analyzer was used t o  measure the  oxygen, 

carbon dioxide and carbon monoxide content of the  stack 

gases. 
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SAMPLING TRAIN 
USED FOR ISOKlNETlC SAMPLINO 



LABORATORY PROCEDURES FOR PARTICULATE SAMPLING 

Field Preparation 

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

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

8- SILICA GEL: Sica Gel used for the test is prepared as follows: ' -. 

Approximately 200 g of silica el is placed in a wide mouth *Masonu .,..:. t .+".- type .jar ,.and dried in an oven 1750C for two hours). The open.'jars .?p:., _ 
are removed and placed in a dessicaior until cool (2 hours) and then -: 
tightly seafed. The jars are then numbered and weighed on the triple 
beam balance t o  the closest tenth of a gram, and this weight is 
recorded for each sealed jar. The number of silica gel jars used is 
the same as the number of filters. Silica gel should be indicating 
type, 6-16 mesh. 

.* .3 -. 
- .  . *--7 . . 

Post-Testing Lab Analysis . %.. . - , . . L  . . ., . .gagz- fi: - -  " .  .- 
A -FiLTE= The filters are returned to the lab in %heir sealed glass .. .- 

. mter holder which was uscd in field sampling. In the lab these . -- . . 
hiders are opentd. The filter is placed in i ts  petri dish with the Ud ' . * 

- .  I_ 

. .off and returned to the dessicatar for at kast 24 M s .  The top half "Y 
of *he filter holder is washed into the corresponding probe wash - 

bottle and the bottom half of the  filter holder is washed into the 
corresponding impinger catch bottle. (See 11, C and D). After 
dessication, the filters are reweighed. The final weight is recorded 
in the lab record book. The filter pick up weight is calculated and 
recorded also. This procedure is repeated for all filters used in the 
field. 

Alternately, the test team may opt t o  oven dry the filters 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 as shown on previous 
Page* 





- 
-- . , C. PROBE RINSINGS: In all tests, a probe wash-out analysis will be 

necessary. These samples are returned in sealed Mason jars and . 

consist of A.R. Acetone with 'an . m b o w n  solid content. Clean 250 . 
:ml beakers are used to make this analysis, These should be 
immaculately washed and rinsed with deionized water, then oven . - 
dried at 10S°C for about one hour. The beakers should be moved to 
the dessicator to cool for ninety (90) minutes, then labeled with a 

. . pencil and weighed on the Sartorius analytical balance. Any variance 
from this procedure shwld be duplicated exactly when. reweighing, as 
this procedure has been found to  be quite sensitive. After preparing . 
the necessary number of beakers (one for each probe wash and one 
blank) the Mason jars should be opened, poured into the beaker, and 
any material remaining on the jar walls rinsed with an acetone wash 

z.7 
bottle into the beaker. The amount of liquid in the beaker should be 

4 -. noted on the analysis form. The acetone rinsings are evaporated on 
? a warming plate- The liquid is kept swirled with an .air sweep to 

. .  - the beakers are 
, , 

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

. . .  . . . .  . . . . - . . .  . . ;>: , .. . . . . . . 
the liquid c o f i e e d  'in . . .  :.. a, . ;.>--. ;.-, . 

**mi&on* +rapt :*t . . . .  -:, ..*;;';:., . . . . .  . . .  .. .::I., . .  ..... . ' . 
... ........ . . .  :.. . . . ( : .  . . .". . . 

. 

. . . . . . . .  

... 

. . . .  
. . .  ..... 

.. 
...... .... . . . . . . .  . .  

. , 
.: :. 

- 1 . s  - . . 
. . .  

. . . .  . . _ .  . . . . . . . .  -. - 
. . .  . . . . .  .. - , . . .  . . .  . . . .-. .:, . . , ...-,.- ,: 

i . . .  - _ .  . . ..... 



WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE 

The Sartorius balance is accurate to approximately +0.2 mg and has a maximum 
capacity of 200 g. It is equipped with vrpre-weighingn which enables an unknown 
mass to be quickly weighed to a +1 g level with no adjustment. It also has a tare 
weighing feature which is for quick net gain measurement without subtraction. 
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 "zerovv 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 
shou-id align the "zerow 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 tvrned carefully until the marks align. Now return the beam arrest to 
horizontal arrest position. The balance is now "zeroedvt. 

To weigh an item, it is first placed on the pan. And the sliding dwn are closed 
to avoid air current disturbance. The weight adjustment knob on the right hand 
side must be at "zeron. 'Ihe 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 I00 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 is now set to weigh items between 100 and 
200 grams. 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 now the 
same. When the weight of the item in grams is found, *dial in1' 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 
mark; $.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, ly sure that the beam is in "arrestn position before placing weight 
on or- taking weight off of the pan. Donlt "dial inn weight unless the beam is 
arrested, either. The balance is sensitive to even a hand on the table near the 
balance, so be careful and painstaking in every movement while weighing. 
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SAMPLE ANALYTICAL DATA FORM 

P l a n t  Locat ion 
Sample Locat ion a 

, 
R e l a t i v e  humidi ty  i n  l a b  . . 

78 77 Densi ty  of  ace tone  ( Pa) 

Acetone r i n s e  c o n t a i n e r  number 
Acetone r i n s e  volume (V,,) 

~ c ~ t o n e  blank r e s i d u e  c o n c e n t r a t i o n  (Ca)mg/g 

, . 

Less  ace tone  blank w t  (Wa) 

Date/time of w t  ,4-3<*2" 

Weight of p a r t i c u l a t e  i n  ace tone  r i n s e  g 

T o t a l  weight of p a r t i c u l a t e  (mn) 
1:. 
-I 

o ,  0 a ~ 7  ,,, 0 13s c . 0 1 0 . ~  

Note: I n  no c a s e  should a  blank r e s i d u e  0.01 mg/g or 0.-081% of t h e  weight 
of ace tone  used be s u b t r a c t e d  from t h e  sample weight.  

Remarks  P P ~ S  6 f  nks @UN I 6 3 c ~ t d c  . l a s f  
id P A O ~ C  I 

w r ) r  
$a,,,+, q&- . S i g n a t u r e  of a n a l y s t  

S i g n a t u r e  of  reviewer  
I 

- 
Q u a l i t y  Assurance Han,dbook M5-5 . 3 

. . 
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SAMPLE ANALYTICAL DATA FORM 

.r 

Plant Location /r) &&.ha 
m 0  Sample ~oc 'a t  ion 

J 

Relative humidity i n  lab 
Density of acetone ( Pa) 0 78 ?? 

Note: I n  no case.should a blank residue 0.01 mg/g or 0.481% of the weight 
of acetone used be subtracted from the sample weight. 

Acetone rinse container number # 

Acetone rinse volume (Vaw) m l  
Acetone blank residue concentration (C,)rng/g 

w, = Ca V m  oa = ( 6 ( 0 (.7r?) = 9 
Date/time of w t  6-97- 84 4y3dpr Gross w t  g 

Date/time of wt Gross w t  g 

qverage Gross w t  g 

Tare w t  g  

Less acttone'blank w t  (Wa) Q ,  

W t  of particulate in acetone rinse (ma) 9 

Filter numbers # 

Date/time of w t  4-23-Pc~ f?% Gross w t  g 
I 

Signature of analyst 
Signature of reviewer 

Quality Assurance Handbook M5-5.3 

Date/time of w t  - Gross w t  g  16 7 
Average Gross w t  g by 

** Tare w t  g . . '  

Weight of pa r t i c~ . i a t e  oi f i l t e r s  (s) ( m f )  g  

Weight of particulate i n  acetone rinse 
. .. -. - 

Total weight of pa;ticulate (mn) . - 

f w 4 '  
30 G 
0 
0 

/ ~ , ? . 3 6  8 ? 
I y d , ; 5 d 9  L-! 

!4$. 3689 
j43.20r(9 

* 0 

, t a ~  
, R u 3 (  
, * b4.(6q 

- 
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NAME: MATTINGLY CONSTRUCTION CO, 

LOCATION: EASTON, MARYLAND 
L. 

d a t e  6 /25 /84  

SUMMARY OF TEST DATA RUN # 1 

SAMPLING TRAIN DATA s t a r t  0 7 : 2 9  

f i n i s h  09:'09 

1 S a m p t i n g  t i m e ,  m i n u t e s  8 7 2  

2 S a m p t i n g  n o z z l e  d i a m e t e r ,  i n ,  Dn ,266 
2 

3 S a m p l i n g  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 ,  An , 0 0 0 3 8 3  . 
4 I s o k i n e t i t  v a r i a t i o n  I 9 3  

5 Sample g a s  vo lume - m e t e r  c o n d i t i o n s ,  c f ,  Vm ' 5 2 , 7 1  

6 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  Tm 556 

7 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 2 0  AH 1.29 

8 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 8 3 . 2  
i 

VELOCITY TRAVERSE DATA 
2 

9  S t a c k  a r e a , f t .  A  11,3 

1 0  A b s o l u t e  s t a c k  gas  p r e s s u r e ,  i n  Hg.  P s  2 9 . 4 5  

11 B a r o m e t r i c  p r e s s u r e ,  i n ,  H g ,  Pbar  2 9 . 4 0  

12 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  T s  7 3 7  -------------- 
13 A v e r a g e  ' \ / v e l o c i t y  h e a d  , ( Cp= , 7 9  -\I@ ,91 

14 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 a /  s e c .  V s  59 

STACK MOISTURE CONTENT 

15 T o t a l  w a t e r  c o l l e c t e d  b y  t r a i n ,  m l .  V i c  3 2 2 . 0  

1 6  M o i s t u r e  i n  s t a c k  gas,  % B u s  2 3 . 7  

EMISSIONS DATA: 

17 S t a c k  g a s  f t o w  r a t e ,  d s c f / h r ,  ( 0 0 0 ' s )  P s d  1 ,299  

18 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  Cs , 0 2 6 2  

19 T o t a l  p a r t  i c u t a t e  c o n c e n t r a t  i o n ,  I b s / h r  E 4,9 

2 0  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 '  . O  

ORSAT DATA 

2 1  P e r c e n t  C02 b y  vo lume 

2 2  P e r c e n t  0 2  b y  vo lume 

23 P e r c e n t  CO b y  vo lume 

2 4  P e r c e n t  NZ by vo lume 

RUN # 2. .RUN # 
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NAME: MATTINGLY C O N S T R U C T I O N  C O ,  

I 

LOCATION : E A S T O N  M A R Y L A N D  
w date 6 /26 /8Q 0 

S U M M A R Y  QF TE S T  D A T h  RUN # * ,  R U N  '# . RUN # 

S A M P L I N G  T R A I N  DATA start 07:26 

f i n i s h  0 8 : 5 0  

Sampl ins time, m i n u t e s  8 .72 

Sampl ins nozzle diameter, in, Dn ,266 

S a m p l i n g  n o z z l e  cross-sectional ares, ft? An , 0 0 0 3 8 3  , 

Isokinetit variation I 97 

Sam p l e  gas volume - m e t e r  conditions, cf, Vm 59.97 

Average meter temperature, *R T m  554 

Average oriface pressure drop,. in.H-0 
4. 

AH 1.62 

Total particulate col[ec!ted mg, Mn 66,6 

V E L O C I T Y  T R A V E R S E  D A T A  
2 

Stack area,ft. A 1 1 . 3  

Absolute stack g a s  pressure, in Hg. Ps 29.90 

Barometric pressure, in. H g ,  Pbar 29,45 

Average a b s o  ( u t e  stack temperature, @R Ts 733 -------------- 
Average '\/velocity h e a d  , ( Cp= ,79 -\/zF 98 

Average stack g a s  velocity f t , /  sec. Vs 63 

ST A C K  M O I S T U R E  C O N T E N T  

Total water collected by train, m l ,  V i c  327.0 

Moisture in stack qas, % Ews 2 1 . 6  

E H I S S I O N S  DATA: 

1 7  Stack g a s  flow rate, dscf/hr, (000'5) Qsd 

1 8  Total particutate concentration, gr/dscf Cs 

1 9  Total particulate concentrat ion, tbs/hr E 
20 Total particulate concentration, Ibs/mbtu E' 

ORSAT DATA 

21 Percent C02 by volume 

22 Percent 02 by volume 

23 Percent CO by volume 

24 Percent N2 by volume 



D r y  G a s  Volume : 

Where: 
I 

'rn(std) 
= D r y  G a s  Volume through meter at s t a n d a r d  conditions, 

'rn = Dry G a s  Volume measured b y  meter, c u , f t ,  

'bar = B a r o m e t r i c  pressure at oriface meter, in, Hg. 

'std = S t a n d a r d  absolute Pressure,(29,92 in, Hg.1 

Tm = Absolute temperature at meter * R  

Tstd = S t a n d a r d  absolute temperature ( 528*~) 

AH = Average pressure drop a c r o s s  or iface meter, in.H 0 2 

Y = D r y  g a s  meter calibration f a c t o r  

13,6 = inches water per inches Hg, 

Run # 1 

Run # 3 

= 48.83 dscf 

= 49.44 dscf 

= 48,85 dscf 



i. 
D r y  G a s  Volume : 

Where: 

'm(std1 
= D r y  G a s  Volume through meter a t  standard conditions, cu.ft. 

I 
I 

-I v m = D r y  G a s  Volume measured by meter. cu.ft. 

f2 'bar 
= Barometric p r e s s u r e  at oriface meter, i n .  H g .  

[; - 
Pstd 

= S t a n d a r d  a b s o l u t e  pressure,(29.92 in. Hg.) 

I Tm 
= Absolute temperature a t  meter *R 

i 

Tstd = S t a n d a r d  a b s o l u t e  temperature ( 528OR) 

1 A H  = Average pressure drop a c r o s s  oriface meter,io.H,O 

Y 
& 

i- = D r y  g a s  meter calibration factor 

13.6 = inches water per inches H g ,  

Run # V.(std) = 1 7 . 6 4  ( .99)( 59.97) 

Run # 'm(std) = 1 7 , 6 4  ( ,OO)( - 0 0 )  

-- -- 

- - - - 
1 . 6 2  

(29.45) + ---- 
13.6 --------------- 

554 

Run # 'mtstd) = 1 7 , 6 4  ( .OO)( ,OO) 

= 55.90 ~ S C  

-- 

- - - - 
- 0 0  

( , O O )  + ---- 
13.6 --------------- 

0 -- 

- - .00 dsc 

-- 

- - - - 
100 

( ,001 +- - - -  
13.6 ----- ---------- 

0 -- 

- - .00 dsc 



T o t a l  c o n t a m i n t s  by  w e i g h t :  'GRAIN LOADING' - 
P a r t i c u l a t e  c o n c e n t r a t i o n  Cs g r , / d s c f .  

, Where : 

= 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 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  cond i  t i ons, g /ds f  

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

t 

gas volume t h r o u g h  me te r  a t  s t a n d a r d  c o n d i t i o n s ,  

I 

Run # 1: C s =  

1 

Run # 2 :  C s =  

-- -- -- -- 

- - - - 
0 .0154  -- g  r ms 

t 

Run # 3:  C s =  

-- -- -- -- 

- - - - 
0.0154 -- g r 

mg 

- - - - 
------ 83,2 
48,83 

-- -- -- -- 

- - - - 
0.0154;; 9 r  

= ,0262  g r . / d s c f ,  

- - - - 
------ 43,9 
49,44 = ,0137 g r . / d s c f ,  

- - - - 
-_---- 34,O 
48,89 = ,0107  g r , / d s c f ,  



I o t a !  c o n t a m i n t s  by  w e i g h t :  'GRAIN LOADING' 

t 

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

Where:  

C = 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 e r  i n  s t a c k  gas,  d r y  b a s i s .  - 5 c o r r e c t e d  t o  s t a n d a r d  condi t i  ons,  g /dsf  
I 

-- 

Run # 4: 

.'-, 
Run # : 

= T o t a i  amount o f  p a r t i c u l a t e  m a t e r  c o l e c t e d , m g .  

= d r y  gas volume t h r o u g h  meter  a t  s t a n d a r d  condi  t i  ons. 

Run # T : 



Water vapor condenced : (23) 

Where: 

3 0,04707 = Conversion f a c t o r  f t , / m l ,  
I 3 0.04715 = Conversion fac to ' r  f t . / g .  

V = Volume o f  water vapor condenced ( s tanda rd  c o n d i t i o n s )  s c f ,  
Wcs td  

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 tada rd  c o n d i t i o n s )  
WSgstd 

vf = F i n a l  volume o f  impinger con ten ts ,  m i ,  

" i = I n i t i a l  volume o f  impinger c o n t e n t s  

P = Dens i t y  o f  water, (0.002201 l b /m l ) ,  

R = I d e a l  gas constant ,  21.89 ( i n . H g . ) ( c u , f t , / l b , - r n o l e ) ( * R )  

= Molecu lar  weight  o f  water vapo r  (18.0 Ib / lb-mole) ,  

T s t d  = Absolute temperature a t  s tanda rd  c o n d i t i o n s ,  528OR. 

P s t d  = Absolute pressure a t  s tandard  c o n d i t i o n s ,  29 '92  inches Hq. 

Run # 1: 
vwc(s td )  = (0,04707) (305.0)  = 14 ,4  c u . f t  

vw5g(std)  = (0.04715) ( 17.0)  = ,8 c u , f t  

Run # 2 :  
'wc(std) = (0,04707) (275,O) = 12 ,9  c u . f t  

v "s9(s td)  = (0.04715) ( 17.0)  = ,8 c u , f t  

Run # 3:  vwsg(s td)  = (0,04707) (255,O) = 12.0 c u , f t  

'wc(std) = (0,04715) ( 12,O) = ,6 c u . f t  



I 

(24)' 
W a t e r  v a p o r  c o n d e n c e d  : 

W h e r e :  
5 

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

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 ,  

Lr = 
.Vwc s t d  

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

V = V o l u m e  o f  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 d a r d  c o n d i t i o n s )  
Wsgstd 

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 i ,  

i = I n i t i 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  

-- -..- 

- - - - 
'w -___________ T ( s t d )  
M 

w  P ( s t d )  

- - - - 
V f - V i  

-- -- 

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 l  g a s  c o n s t a n t ,  21.85 ( i n . ~ g ~ ) ( c u . f t . / ~ b . - m o l e ) ( ~ ~ )  

Mw = 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  ( f 8 . 0  l b / l b - m o l e ) .  

= 0 . 0 4 7 0 7  

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 ~ ~ .  
" * 

Pl;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, 

Run # 4 :  
V w c ( s t d )  = ( 0 , 0 4 7 0 7 )  t 3 0 7 , O )  = 1 4 , s  c u l f t  

' w s g ( s t d 1  = ( 0 , 0 4 7 1 5 ) ' (  2 0 , O )  = 19 c u o f t  

-- -- 

- - . - -  
Vf - Vi 

Run # : 
' w c ( s t d )  = ( 0 . 0 4 7 0 7 )  ( , O )  = 

V w s g ( s t d )  = (O,OQ715)  ( , O )  = 

. . 

Run # i: 
V w s g ( s t d )  = ( 0 . 0 4 7 0 7 )  t . O )  = 
' w c ( s t d )  = ( 0 , 0 4 7 1 5 )  ( , O )  = 



v + v x 100 

M o i s t u r e  c o n t e n t  o f  s t a c k  gases :  
W C s t d  Wsg,t d ............................... 

*US v + v + v 
L W C s t d  WS9st d  s t d  

Where: 

= P r o p o r t i o n  o f  w a t e r '  v a p o r ,  b y  vo\ume,  i n  t h e  gas ream, 

vm = Ury gas  volume measured b y  d r y  gas  m e t e r ,  ( d c f  1 ,  

V = Volume o f  w a t e r  vapo r  condenced c o r r e c t e d  t o  s t a n n d a r d  
" s t d  c o n d i t i o n s  ( s c f ) ,  

V = Volume o f  w a t e r  vapo r  c o l l e c t e d  i n  s i l i c a  g e l  c o r c t e d  t o  
W S g s t d  s t a n d a r d  c o n d i t i o n s  ( s c f ) ,  

1 + , 8  
Run # 1: RW5 = ------------------- X 100 = 2 3 , ? %  

3.4,4 + . 8  + 48 ,83  

1 

1 2 . 9  + ,8 
Run # 2: Bws = we----------------- X 100 = 2 1 . 7 %  

12 .9  + . 8  + 4 9 , 4 4  

12.0 + , 6  
Run (f 3: Bws = ------------------- X 100 = 2 0 , 5 %  

12 .0  + . 6  + 48.85 

M o l e c u l a r  w e i g h t  o f  s t a c k  gases :  
%i 

= Md ( l-Bus) + ( B W 5 ) *  

Where: 

M5 
= M o l e c u l a r  w e i g h t  o f  s t a c k  gas,  w e t  b a s i s ,  ( { b , l l e ) ,  

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

Run # 1: M S =  2 9 . 6  (1- ,237  ) + 1 8  ( ,237 = 2 6 . 8  ( I b . / l b . - m o l e ) .  



v . + v  x 100 

M o i s t u r e  c o n t e n t  o f  s t a c k  gases :  W c s t d  W5gs td  = ............................... 
r Bws vwc + v 

s t d  W5gs td ,  + ' r n  st d 

Where: 

P w s  
= P r o p o r t i o n  o f  w a t e r  vapor ,  b y  uolume, i n  the gas ream. 

'm - = K t r y  gas  volume measured  b y  d r y  gas  m e t e r , ( d c f ) ,  

V = Volume o f  w a t e r  vapo r  condenced c o r r e c t e d  t o  s t a n n d a r d  
W C s t d  c o n d i t i o n s  ( s c f ) ,  

V = Votume o f  w a t e r  vapo r  c o l l e c t e d  i n  s i l i c a  g e l  c o r c t e d  t o  
Wsgst d s t a n d a r d  c o n d i t i o n s  ( s c f  1 ,  

:? 
I 
3 1 4 , s  + ,9 

Run # 4 : Bus - - X 100 = 2 1 . 6 %  
1 4 ' 5  + ,9 + 5 5 , 9 0  

1 

. O  + . O  
Run  # : BUS p -----------I------- X 100 = 

, O  + , O  + .00 

80 + , O  
Run # : B  = ------------------- 

W S  
X 100 = 10 % 

, O  + , O  + . O O  

M o l e c u l a r  w e i g h t  o f  s t a c k  gases :  Ms = Md (1-Bw6) + (BW5).  

" Where: 

MS 
= M o l e c u l a r  w e i g h t  o f  stack gas, w e t  b a s i s ,  ( l b , l l e ) ,  

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

- Run # : Ms - , O  (1- ,000 1 + 18 ( ,000  ) = . O  ( l b , / l b , - m o t e ) ,  

- Run # : Ms - ,0  (1- ,000 ) + 18 ( ,000 = , O  ( I b , / l b . - m o l e ) .  

. - 



Stack gas ue \oc i  t y :  

Where: 

v 
5 

= Avarage v e l o c i t y  o f  gas stream i n  stack, f t , / s e c ,  
4 

CP 
= P i t o t  tube c o e f f i c i e n t . (  dimension\ess ) ,  

= Ve loc i t y  head o f  stack gas, i n .  HZ& 

= Barometric pressure a t  measurement s i t e ,  ( in.Hq, 

= Satck s t a t i c  pressure ( i n .Hg ) ,  

= Absolute stack gas pressure. ( in .Hg)  = Pbar+ P 
9 

= Standard absolute pressure, ( 29,92 in,Hg 1 ,  

= Stack temperaPure, ( O f  1 .  

= Absolute stack temperature. ( O R ) .  = 460 + ts. 

= Molecutar weight o f  stack gas. w e t  basis,  ( Ib / lb-mole) .  

Run # 1: V = (85.48) ( ,791 ( ,911 -\\ I -------------- = 5 9 , 3 3  f t / sec  
\ (29,45)(26,85) 

Run # 2 :  V = (85.48) ( ,791 ( ,891 '\ 
\\ 

----.,.-----."----- 
730 -------------- = 57,50 f t / s e c  

(29.45) (27.08) 

Run # 3: V = (85,481 ( .79) ( ,911 -\ 
'\ 

----I----------- 

727 -------------- = 58.52 f t / s e c  
(29.45) (27.22) 



- S t a c k  g a s  u e l o c i  t y :  - 

I 
----i--------- 

- - - - -  
= K p C p  I - \ \ I  *P I d u g .  - \. T S ( a u g .  ---------- 

W h e r e :  

= A v a 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 .  

= 85.49 f t / s e c  I ( g / g - m o l e ) - ( m m  H g )  / ( * K ) (  mm H20 
t- -- 

= 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  ) ,  

= V e l o c i t y  h e a d  o f  s t a c k  g a s ,  i n .  H20, 

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

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

= 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 )  = Pbar+ Pg 

= S t a n d a r d  a b s o l u t e  p r e s s u r e ,  ( 29.92 i n . H g  ) .  

= 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 ) .  = 4 6 0  + tS. 

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

Run # 4 : V  = ( 8 5 . 4 8 )  ( ,791 ( , 9 8 1  -\\ 
\ 

733 -------------- = 63,38 f t / s e l  
( 2 9 , 5 0 ) ( 2 ? , 0 9 )  

R u n  # : V = ( 8 5 . 4 8 )  ( , 0 0 1  ( . O O )  -\\ 
\ 

0  -------------- = , 0 0  f t / s e +  
( , O O ) (  . O O )  

Run # ? :  V = ( 8 5 , 4 8 1  ( , 0 0 1  ( . 0 0 )  -\ 
\\ 

0  -------------- = . 0 0  f t / s e i  
( . O O ) (  0 0 0 )  



Stack gas f l o w  r a t e :  

Where : 

'bar 

= Dry uolumetr ic stack gas f l o w  r a t e  corrected t o  
standard condi t i ons, (dsc f /h r )  . 

= Cross sec t iona l  area o f  stack ( f t .  I ?  

= Conversion f ac to r ,  sec. /hr .  

= Stack temperatu;e ( O f ) ,  

= Absolute stack temperature, ( O R ) ,  

= Standard absolute temperature, ( ~ 2 8 ~ ~ 1 .  

= Barometric pressure a t  measurement s i t e ,  t i n .Hg . ) .  

= Satck s t a t i c  pressure. ( in .Hg. ) .  

= Absolute stack gas pressure. ( in .Hg. ) ;  = Pbar 
+ 

= Standard absolufe pressure, (29.92 in.Hg). 

Run # 2: - - - - - - 
29.45 

Qsd = 3600 (1-,217) ( 57.50) ( 11.3) ------ ----- - - 
730 29,92 

Run # 1: - - - - - - - - 

Qsd = 3600 (1-,237) ( 59.33) ( 11.3) 1298584 dscf /hr 

Run # 3 :  - - - - - - - - 

1352931 dscf /hr.  

-- -- -- -- 

528 ------ 
737 

Qsd = 3600 (1-,205) ( 58.52) ( 11.3) 

29.45 
--I-- 

29.92 

-- -- -- -- 

528 ------ 
727 

- - 

29.45 _---- 
29.92 

- - 



$tack gas f l o w  r a t e :  

Where: 

Qsd = 3600 I -;-Etwi:I Us A 
-- 

Qsd = Dry vo lume t r i c  s tack gas f l o w  r a t e  c o r r e c t e d  t o  
s tandard  c o n d i t i o n s ,  ( d s c f / h r ) .  

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

3600 = Conversion f a c t o r ,  sec , / h r ,  

- - - - 
T s t d  ------- 
Tstk  

= Stack temperature ( O f ) ,  

- -  - -  
P5 ---- 

-- -- 

TS 
= Absolu te  s tack temperature, (OR). 

T s t d  = Standard abso lu te  temperature, ( 5 2 8 * ~ ) ,  

P s t d  

'bar = Baromet r i c  pressure a t  measurement s i t e ,  ( i n . H g . 1 .  

PcJ 
= Satck s t a t i c  pressure,  ( i n , H g , ) ,  

-- -- 

P  s 
= Absolu te  s tack gas pressure,  ( i n . H g . ) ;  = Pbar 

+ Pg 

P s t d  = Standard abso lu te  pressure,  (29.92 in .Hg) .  

Run # 4 : - - - - - - - - 

Qsd = 3 6 0 0  (1-,216) ( 63.38) ( 11.3) 

Run # : - - - - - - - - 

Qsd = 3600 (1-,000) ( ,001 ( , o )  

-- -- -- -- 

928 ------ 
733 

-- -- -- -- 

528 ------ 
0 

29,SO ----- 
29,92 

- - 1435620 dscf / t  

. O O  ----- 
29.92 

- - 



* (31) 

Emiss ions  r a t e  f r o m  s t a c k :  

( C,) ( Qsd) 
E E 

- _________-_--- . - l b .  / h r ,  

Where : 

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

C = c o n c e n t r a t  ion  o f  p a r t i c u l a t e  mater  i n  s t a c k  gas ,  dry 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 / d s f ) ,  

Q = Dry v o l u m e t r 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  c o n d i t i o n s ,  ( d s c f / h r ) ,  

( , 0 2 6 2 )  ( 1298584)  
Run # 1: E - - .................... - - 

7000 

( . 0 1 3 7 )  ( 1303903)  
Run # 2: E = I------------------- = 

7000 

<,01G7) ( 1352931)  
Run # 3:  E - - .................... - - 

7000 

2 . 6  I b ,  / h r ,  

2,l I b .  / h r ,  



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

( Where: 

( Cs) ( QSd)  
E - - -------------- - - l b ,  / h r ,  

Emiss ions  r a t e ,  l b . / h r ,  

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  mater  i n  s tack  gas,  dry 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 / d s f ) ,  

Dry v o l u m e t r 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  c o n d i t i o n s ,  ( d s c f / h r ) ,  

i c . oi!aa) ( 1435620) 
Run # 4 : E - - ------------I------- - - 

7000 

- ( , O O O O )  < 0 
Run # ' : E - .................... = 

7000 

- ' ." 
' . . O O O O )  t - 0 )  

Run # . :  E - .................... - - 
7000 

. O  I b ,  I h r ,  

, O  I b .  / h r .  



I s o k  i n e t i c  
U 

W h e r e  : 

I 

v a r i a t i o n  : I = 1 0 0  T S  

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

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

................................... 
60 0 Vs Ps An I 

0 

= 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 .  

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 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 ,  m  

0 

= A b s o t u t e  a v e r a g e  d ry  g a s  m e t e r  t e m p e r a t u r e ,  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 ) ,  

= 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 ,  (in.H,O) 
L 

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

= 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  

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

= S t a c k  g a s  v e t 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 r e ,  i n , H g ,  

= 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 t2. 

Run # 1: 
t 6,; 
L- 

. - I = 1 0 0  

1 R u n  # 2 :  

R u n  # 3 :  





Where : 

I = Precent isokinetic s a m p l i n g ,  

Lsokinetic variation : I = 1 0 0  Ts 

100 = conversion t o  percent. 

0 . 0 0 2 6 6 9  V i e +  (Vm/Tm)(Pbar+AH/13.6) . 

................................... 
A 6 0  0 Vs PS " . 

0 

= Absolute average stack g a s  temperature, R ,  

3 0 0 0 2 6 6 9  = conversion factor, H g  - f t  /ml - O R ,  

'ic = Total volume of liquid collected in impingers a n d  s i l i c a  gel, ml 
0 

Tm = Absolute a v e r a g e  dry g a s  meter temperature, R ,  

'bar = Barometric pressure at s a m p l i n g  site, (inHg), 
i 

AH = Average pressure differential a c r a s s  t h e  ariface meter, (in.H20) 

13.6 = S p e c i f i c  gravity of mercury, 

6 0  = conversion s e c o n d s  to m i n u t e s  

0 = Total s a m p l i n g  time, minutes, 

vS 
= Stack g a s  velocity, ft./sec, 

Run # 4 . :  

Run # : 

I = 1 0 0  X 

Run # ,; 

I = 1 0 0  X 

Absolute stack g a s  pressure, in,Hg. 

c r o s s  sectional a r e a  of nozzle, ft2. 
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RAMCON emissions test log shect . cont . DATE 6- X- 84 LOCATION ~ ~ ~ T I S T  NO. q' 

i- -- 
I -t- 

I t ----L---. - I 

VACUUM 
inin Hg 
(in. Hg) 

3 
3 
3 
3 

5 

b 
6 

6 

- 

a* 

-___I$_-- 

TRAVERSE 
POI WT 

3 
4 
Ct 

s 
L 
7 
8 

- 9 
- -  0 

/ I  

/a 

SlACn 
TEMP 

Ts ('f 

a70 

d 70 
330 

9 7 0  
370 

d 70 
370 

,970 

376 

670 

2 76 

- 

SlMPLlMC 
TIME 

u Imin 1 

8:ao 
8:3 3 
8 3 6  

g .d9  
8:3a 
8:35 
8 : 3 8  
8 :y j  
9:Yq 
8:*17 
8 ' . 5 6  

- 

ORflCE Dl f f .  
PRESSURE 

Ill (in.Hz0) 

,821 
-..- , 8U  
. 8 5  
t 85 
0 8s 
a. a 
d, 5 

3.0 
3.0 

----..--LIIII 

VE LOCITY 
HfAD 
APs (IR.H~O) 

50 

,223 

. S L  

I 5 k  
.sG 
1, 5 . 
1, 7 
j,8 
9. (3 

"30 
I 

-. 

- A , - - -  '----t----' 
* 

--.-- . 

GAS 
VOLUME 

~ r n  (ft) l 

851.20 
852.90 
8'54.530 

g 56 .To 

858.si 
86 120 

86+,'70 

SAMPLE 
BOX TEMP. 

('F 1 

J ss 
355  

2 5 s  

d s a  
d ss 

o 
J Y S  

Sb?,Yo 

8'71.7 0 

875 30 
8 '1837 

- 

IMPINCER 
TlMP 

( O F  1 

6 n  . 
6 d  

6 0  - .  

6a I 

60 
60  
5s 

CAS SAMPLE 

in 

r c ~  s 
r lo 

\\a 
I l O  
116 

110 

1 1  5- 

TEMP.('f I 

out 

3 s  
8 5  
85 

9 o 
qo 
9 0  

0 

JS - 
4 - 5  

S'S 

6 d  

I I5 
1 1  5 
115 
1 )  5 

90 
70 
9 0  

2 4 5  
9 4 5  

3 4  5 

. .  





- . . . . .... ~ -. ~- L... , a!, -d-L.,...y. -- - -. --- - - -- - . . - - - - - ' v , "  , 
. .  8 

- -- ,7 
f-. 

. . , ,  . , '  . ? +. I 

$2 1 

POSTTEST DRY GAS - M ~ R  CAt.Tma ---,.ATION DATA FORM ( ~ n ~ 1 . i . h  un i t s )  
1 -. .I . - 

Test number / Date Setktl - - - -..I-- 
Barometric pressure, P, = 30,s in; H# DEW eafi --+-.- -MA-* 7 ~ n q ~ c  

- - ---- . 
se t t ing ,  I meter I rc tc r  I -4. 

W h t e r  box nmhr Q Plant  - 
- P - --, -0 '"-"- Pre tes t  Y /, w --• 0-- ----- -YTY.sr 

Ori f i ce  Gas volume I $ h e r d  t u t e  I '  

manometer Wet test I Dm *as I W e t 4  =t DW gar, meter 1 Yi 
-- --- Outlet  Averrgt Vw Pb (td + 460) 

I, t ,  (td), ti&' ' vacum 
o - OF , ~ e t t i n g ,  Yi 

=in  in .  Hg 
Vd (Pb + M)tw + 4 6 9  

- 
13.6 

76 , ., 
I 10 f 0,.70 
I 10 f0 .72  -- 1 I 

I - 
a If there  is  only one thermometer on the 'dry  8at1 r t e r ,  record the  t e q e r a t u r e  under td 

where 
. . 

44.. 
w 

3 V = Gas volume passing t h r o u a  d wet test wter, f t  . 
3 Vd = Gas volume passing throu* tk. ary 8- meter, f t  . 

tw = Temperature of the  ga. i n  4 At test r t e r ,  OF. . 
td Temperature of the  i n l e t  gas .of  the dry gas wter, OF. 

i 

td Temperature of the  o u t l c f  . i a i  of the  dry g a ~  r t e r ,  OF. 
0 

td = A v e r a r  temperature of the gda i n  the  d ry  gas r t e r ,  obtained by t h e  average of td and td , OF. 
dB = Pressure d i f f e r e n t i a l  across,'orifice, in .  H20. i o 

Yi = Ratio of accuracy of wet t e a t  fatter t o  dry  gas r t e r  f o r  each run. 

Y = Average r a t i o  of accuracy of wet tkt Ctcr t o  dry wter f o r  a11 three  run*;. 
tolerance = p r e t e s t  Y +O.OSY. - d 

Pb = Barmet r i c  pressure,  in.  Hd. ;. 
8 = Time of ca l ib ra t ion  run-,-ria. 

Quality Assurance Handbook M4-2.4A 



t d  = Average temperature of t h e  gas ih t he  drf8as e t c r ,  obtaid;d bi the  average of td and td , OF. 
&I = Pressure d i f f e r e n t i a l  ac30ss "orifice, in.' H,O. ' i o 

, . - 2-1. 
- -- - -- -. - 

- . - -  
J ' .  :' i :a 

! 
1 

,. - * < 
i . , I " 

I 
.- 

L..;'. 
POSTTEST DRY DATA PORM {hrg~ish units )  

I Test number Plant  

r t r  r r ,  = pb 

d - .  L 

Pi = Ratio of accuracy of w e t  tcst meter t b  dry gas r t e r  f o r  each mk. 

Orif ice 
manometer 
s e t t i n g ,  
(MI, 

in .  50 

z 
2 
2 

Y = Average r a t i o  of accuracy of ,& tart rtter t o  dry p a  meter f o r  a11 three  run8; 
tolerance = p r e t e s t  Y +0.05ic . 

1 . -  j ; 
P,, = Barometric pressure,  in: ~ 2 . ~  
8 = Time of ca l ib ra t ion  run, rin. ' 

,:. !> . I." 

t Y = 
8 

* .  
I f  there  i s  only one t h e r r a c t c t  dn thd dry *as meter, rehid the temperature under td 

where 

:" ti 3" . . v r 0.6 volume passing t h r o u a  i 'uet t i ekt  Ater, ft . w ' < 3 Vd = Gas volume passing through t b e d ~ p  garr meter, f t  . 
tw = T a p e r a t u r e  of the gar i n  thd bet tcst meter, OF. - 

tdi  
= Temperature of the  i n l e t  -& 'of 'the dry gas *ter, OF. 

td = T e q e r a t u r c  of the o u t l a t . & i  of the  dry  gas r t e r ,  OF. 
0 

i '"'"" ' 
1 

Quality Assurance Handbook M4-2.4A 
r + 

. -). 
, '< 

Gar. volume , , , t&criture 
Dril, g Wet test Dry gas Wet . te r t  as meter 

Ti= 
8 ,  
i n  

l p ~ ~  
10.65 
(0,7l 

wter meter at& ' '1illet Outlet  
(V 1, (V 1, 

d3 
(t 1, 

w3 f t  f t  do 
OF 

ey.95 
P 

10 55.2 J.L 
10 ,--. ~ l r .  60 1 55.25 -' . 

10 G91s 73 1 ,107 8 J. bS@bO/-' 

Averagg ' 
(td), 

-- 

, 

75.5' 
95.5 

v ~ ~ -  
r e t t i n g ,  
. i n . - H g  - 5 
. 5 

5 

li 

I ,  $7 
I a2b 
1.27 

yi . - 

V" P,, (td + 460) ' 

V P + M  ( 13.6)( tw + 46q 
v 8 W  
o 4 9  

0.79 





-- 

d (45) *.. L . 
s,, TmpsltmmS SEmoR C A L Z ~ I &  rvrru rorm . - . . . 

- .  . , - ., .. . 
- * - I  . _ I  - s.--' '+l ' . .  - .  , .. : . * s " -' . . ..,-, 

D8tS e-2-q -8  3 ThemwCOup1e &a j u q / @ t ~ ~ ~  
~.biAt tempera-= $9 ~u-ttic pnssurr 'Lf-9 1 int 

Calibrator 4 .=,c geferencer w r m - i n - g l u m  / O  8 *p 

e of calibration system used. 
- 

Quality Assurance Ifsadbook 10-2.5 





Heating Probe Calibration 

Probe No. I Probe Length 5 '  

Name o f  Company to be tested 

Note: 3 ft. probe - 5 mla .  warmup 
6 ft .  probe - U m h .  varmup 
10 f t .  probe - 30 . tab .  warmup 
Callbration flow rate = -75 CEH 





\ 

- 
9 -  ' ?  

W N  E N V I R O ~ A L  CORPORATION 
C 

-18. Smck Sam~ler . 

Ikzrrle I&. Average Di8met.r Uottle #o. Averane Diaut8r 
7 D7~o/70c 1 . 7 ~  / = , ' l ob*  -3% 
8 
9 
10 
11 
12 

Pitot Tube Calibration IS m e )  
I 

Pitot Tube Identlflcrrtion No. bt. 7 / / 5 e / ~ i  

CaUbratd by: 
.: '; 

50 kc c 
. . . .  :. 

. . 

. 2 .  . / b l  .8r l a  . 8 ,,'- 8 +* 3 . 7 /  I ,  i f  t 7 % )  
A 

.. -. . 
.... G(SIMB) , 7 6 6 )  



- .  . 

L 

='L = - m. *XI 
lo. 3.4.2 

. I , - 
m. 0 

. .  D8a.J- 1s-• 1980 
Page 17 of 22 

Date ?'/u /f I Th.~ocouple  a- 

miat t-at- 7c- @ mr-io Pre8-e in. Hp 

other . ' . 
-g1a88 4 





RAMCON Environmental Stack Test Team 

Sumner &rck - President & Field Supervisor 

Sumner Buck is t h e  President of RAMCON Environmental. He is a 

graduate of the EPA 450 "Swrce Sampling for Particulate Pollutants" 

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 300 stacks including over 100 

asphalt plants. He is 40 years old and a graduate of the University 

of Mississippi with graduate studies at Memphis State University and 

State Technical Institute i of Memphis. 

Sam TUMIC - Team Leader 

Sam Turner has three years experience in the  Air Division and is 

qualified as a team leader. He has sampled over twenty large boiler 

stacks and approximately 75 asphalt plants. He is a graduate of State 

Technical Institute of Memphis, and holds an Associate Degree in 

Environmental Engineering. He also has another year's experience in 

the wet chemistry lab. 




