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R A M C O N  
RAMCON BUILDING 223 SCOTT STREET MEMPHIS. TENNESSEE -1 12 TELEPHONE 0 0 1  / 4567000 -14-7 

J u n e  5 ,  1987 - 

Ms.  LaQuita Miller 
L. J. Earnes t  Company 
P.O. Box 5339 
Bossier City,  LA 71171-5339 

Re: Part iculate Emissions Tes t  - Plain Dealing, Louisiana 

Dear Ms.  Miller: 

Enclosed are four copies of our  r epor t  on  t h e  part iculate emissions 
test we conducted a t  your  plant. Based on o u r  test resu l t s ,  your 
plant does pass  emissions s t a n d a r d s  set by t h e  State of Louisiana. 
The  ave rage  gra in  loading of the  th ree  test r u n s  was in compliance 
with State Standards .  

You will want t o  s ign t h e  r epor t  covers  and  send  two copies to: 

Mr. B u r n s  Doss 
Department of Environmental Quality 
Northwest Regional Office 
1525 Fairfield Avenue 
Room 11 
Shrevepor t ,  LA 71101-4388 

W e  certainly have  enjoyed working with you and  look forward to 
se rv ing  you again in t h e  fu tu re .  

G. Sumner Buck,  I11 
Pres ident  

GSBIII: k r  

Enclosures 
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I. INTRODUCTION 

On May 25, 1987, personnel from RAMCON Environmental 

Corporation (REC) conducted a source emissions test for 

particulate emissions compliance at L ..I. Earnest Company's 

Stansteel continuous hotmix asphalt plant located in Plain 

Dealing, Louisiana. RAMCON personnel conducting the test were 

Ken Allmendinger, Team Leader and Shawn Greenwood. Kim Rea 

was responsible for the final particulate laboratory analysis 

including taring the beakers and filters and recording find 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 emissions from the plant's baghouse and the total 

contaminants by weight (grain loading) are below the limits set 

by the State of Louisiana. 

11. TEST RESULTS 

Table I summarizes the test results. The grain loading 

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

9314, March 8, 1974, 60.92 Standards for Particulate Matter (11, 

as amended. The allowable emissions for the State of Louisiana 

are the same as those set by EPA. 

Mr. Burns Doss of Louisiana's Department of Environmental 

Quality observed the testing conducted by RAMCON. 



TABLE I 

SUMMARY OF TEST RESULTS 
May 25, 1987 

T e s t  Grain Isokinetic Actual 
R u n  - Time - Loading  Variation Emissions 

Average: 0.0200 gr/DSCF 4.2 l b s l h r  

On t h e  basis  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 gr /DSCF emissions limitation set by  t h e  S ta t e  

of Louisiana. Therefore ,  t h e  plant  is opera t ing  in compliance with State 

S tanda rds .  

111. TEST PROCEDURES 

A. Method Used: T h e  s o u r c e  sampling was conducted in accordance  with 

requi rements  of t h e  U.S. Environmental Protection Agency as s e t  for th  in 

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

B. Problems Encountered:  No problems were encountered  t h a t  affected 

test ing.  



C. Sampling Site: The emissions test was conducted after a 
baghouse on a rectangular stack measuring 49" x 33" with an 
equivalent diameter of 39.4". Six sampling ports were placed 
37" down (0.9 diameters upstream) from the top of the stack 
and 83" u p  (2.1 diameters downstream) from the last flow 

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

Points 
on a Probe 

Diameter Mark - 

*Measurements include a 

5" standoff. 



IV. THE SOURCE 



THE SOURCE 

L.J. Earnest Company employs a Stansteel continuous 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 conveyor 

then to a rotating drum for continuous mixing and drying at 

approximately 300°F. From the drum dryer the aggregate is dispensed 

into a mixing chamber called a coater where the required amount of hot 

asphalt oil is then injected onto and mixed into the dried aggregate in 

a "pugmill" located at the end of the drum. The now newly -formed 

hot asphalt mix is then conveyed into a storage silo from which it is 

discharged 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 natural gas and fuel oil to 

heat air to dry the aggregate, and the motion of the rotating drum to 

blend the aggregate and hot asphalt oil thoroughly. The air is drawn 

into the system via an exhaust fan. After passing through the gas 

burner and the mixing drum, the air passes through a baghouse. The 

baghouse is manufactured by Standard Havens. The exhaust gasses 

are drawn through the baghouse and discharged to the atmosphere 

through the stack. The design pressure drop across the tube sheet is 

2 - 6 inches of water. The particulate matter, which is removed by 

the baghouse is reinjected into the drum mixer. 



DATA SUMMARY 

P l a n t  

1. Manufacturer of p l a n t  AT f iL-  . 
2. Designed maximum opera t ing  capac i ty  370 TPH @ - ( % moisture.  

3. ~ c t u a l  opera t ion  rate J 7 O  TPH @ % moisture* 

4 ,  S t a r t u p  d a t e  Me, / f ;  gG 
I 

5. Type of f u e l  used i n  d rye r  &,! fwa[g4 # f ie  [ . 
6. Quanity of f u e l  consumption 

Aggregate 

7. ~ame/ type  of mix &-# S7;r,e 

8, Percent  a s p h a l t  i n  mix < % . 
9. Temperature of a s p h a l t  32 s- . 

10. Sieve/Screening ana lys i s :  % Passing; 

Baghouse 

11. Manufacturer 5 z 4 /%.v., 

No. bags 

13. A i r  to c l o t h  r a t i o  'T, * . Designed ACFM f l c 9 0 0  

1 4 .  Square f e e t  of bags . 
cleaning;  pu l se  jet reve r se  a i r  

plenum pu l se  , o t h e r  

16. Cleaning c y c l e  time I 
1 AJ. 

17, I n t e r v a l  between c lean ing  c y c l e  5 
18. Pressure  drop a c r o s s  baghouse / p s i -  

19,  Pulse pressure  on c leaning  cyc le  3 0  psi .  

COMPANY NAME DATE 5-- 2>-4f17 

COMPANY REPRESENTATIVE Form #REC-03 





PLANT DATA (6) - 
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PLANT LOCAT 
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- 
TIME: START STOP A.T. OF R.H. % 

Form #REC-04 

-0 
Baghouse 

DZFFERFNTIAL 

O 

/, 1 
/, \ 

/. * 
/ c C  

/& / 
/a / 

1 0  / 

/-& 
/.z 
/,I 
L z  

/( Z 
/* / 
/. 2 

/<s 
/-7 

MIX 
TDPEWTURE 

OF 

32 3' 

3 7 5- 

3s- 

9 / 2 7  

2 6 0  

5 7 a  

3 ~ r  
3 c. 0 

350 

3 7 2 7  
3 7 5  
3f.5 

3% 
320 

3% 

33< 
320 

ASPH?UT 

/J, f 

R B 2 u E  
m 

- 

AUaEmTE 
TPn 

238. 0 
I 

12, > / . 

/3 .  J 

/ L  L 

//- '7' 

/ ?* y 
/a. 7 

/ > 

/3.3 
/ 3 J  

mlWm2 
SETPI& 
- 

y $  

TIME 
24 KXlR 

7.' c c 

$ M Y  

i7%0,2 

2 1 G .  Z 

2 s .  F 

5 .  / 
23-6. 0 

a d 3  
25$7 

I 

. 7 . 7  3 

7.'.f,- 

f.'c o 

C , 9 ! /  1 

4 !?a 

g: Y jH 

9; m 
%': 15- 

- I3.m o m 0  
I'INMW,GASI?I 

ImX?ANEa 
- 

7,: 

7 %  

6 

7 

7 

7% 

7% 
7% 
7 
6 ,o 
57 5 
5.5 

J T b  

6.0 
6.5 

%'30 
f *v ' f  
/J;#O 

-/a*/ 5 
/o:J;o 
10: u'f 

REMARKS 

23& 
~ 5 3 ~  0 

253.1 
Z 5 3 . f  
25/.z 

253. / 
2.5%5 

: 

/I16 
/3-3 
/3-3  
/ 3 * 3  

3 f 
1 3 2  

. /3,7 



- PLANOT DATA 

COMPANY NAME 

d 

COMPANY REP. DATE Phone # 
DATA SOURCE 
PLANT LOCATION 
PLANT MAHUFACTURER PLANT MODEL NO. PLANT TYPE 
MIX SPECIFICATION NO. O I L  S P E C I F I C A T I O N  NO. 

4 

TIME: START STOP 

- 
A . T .  OF R . H .  % 

Form #REC-04 

-0 
Baghouse 0 

DIFFERENPIAL 

/- t 

/. 

A Z  

MIX 
Tmmwmm3 

OF 

3 z c  

320 

320 

I l x xLE  
TE'H 

: 

TlME 
24 HOUR 

//x 

ASPHALT 

/3, '9 

//:5D 
,5/34!5 
, /ztrm 

REMARKS : 

BURNER 
SEITING 
- 

- FUEL O X L O  
~!MUPALGASO 

mPANE(J 
- 

AamGmE 
TPH 

zflv 
L , /  
6 . /  

zro-o 
260J 

/3: 6 
7 



V. EQUIPMENT USED 



EQUIPMENT USED 

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

was: 

The Lear Siegler PM-100 s tack  sampler with appropriate 

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

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

An Airguide Instruments Model 211-8 (uncorrected) aneroid 

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

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 t ack  temperatures.  

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

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

non-combustion sources, A Bacharach Instrument Company 

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

~ 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. 

The ace tone  i s  reagent  g rade  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 

I. 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 i s  continuous from job to job. 
The filters are placed in  a dessicator to 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. 

B. SILICA GEL: Silica Gel used for the test i s  prepared as follows: 

Approximately 200 g of silica gel is placed in  a wide mouth "Mason" 
type jar and dried in  an oven (175OC for two hours). The open jars 
are removed and placed in  a dessicator until cool (2 hours) and then 
tightly sealed. The jars are then numbered and weighed on the triple 
beam balance to the closest tenth of a gram, and this weight i s  
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. 

11. Post-Testing Lab Analysis 

A. FILTERS: The filters are returned to the lab in  their sealed glass 
fi lter holder which was used in field sampling. In the lab these 
holders are opened. The fi lter is placed in  i ts  petri dish with the lid 
of f  and returned t o  the dessicator for at least 24 hours. The top half 
of the fi lter holder is washed into the corresponding probe wash 
bottle and the bottom half of the f i l ter holder is washed into the 
corresponding impinger catch bottle. (See 11, C and Dl. After 
dessication, the filters are reweighed. The final weight is recorded 
in  the lab record book. The fi lter pick up weight is calculated and 
recorded also. This procedure is repeated for al l  filters used in the 
field. 

Alternately, the test team may opt to oven dry the filters at 220°F 
for two to three hours, vieigh 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. 



(10) 

WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE 

The . Sartorius balance is accurate to 0.1 mg and has a maximum 
capadty 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 llzerow 
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 "zerott 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 "zerow. 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. 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 in grams is found, "dial int1 
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 i n  grams (the decimal would appear before 
the lighted digits) and the whole number of grams weight is the 
amount "dialed i n u  on the left. 

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



C. PROBE RINSINGS: In al l  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 unknown 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 1050C 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 should 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 
bottle into the beaker. The amount of liqcid in the beaker should be 
noted on the analysis form. The acetone rinsings are evaporated on 
a warming plate. The liquid i s  kept swirled with an air sweep to 
prevent "bumping". When the acetone is evaporated the beakers are 
weighed as in  Section I1 A. 

D. IMPINGER CATCH: In some testing cases, the liquid collected in the 
impingers must be analyzed for solids content. This involves a 
similar procedure to the probe wash solids determination, except that 
the liquid i s  deionized water. 

E. ACETONE: Conduct a blank analysis of acetone in the I 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 acalysis 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 fi lter paper sometimes sticks to  the fi lter holder. When 
removing the fi lter i t may tear. In order to  maintain control of any 
small pieces of fi lter paper which may be easily lost, they are washed 
with acetone into the probe washing. This makes the fi lter weight 
light (sometimes negative) and the probe wash correspondingly 
heavier. The net weight is the same and no particulate i s  lost. This 
laboratory procedure i s  taught by EPA in the Quality Assurance for 
Source Emissions Workshop at Research Triangle Park and i s  approved 
by EPA. 



Form RECI8 

Plant Location E&tt& Relative humidity in lab '15 % 

sample ~ocation & & & JLJ k Density of Acetone (pa) .78v mq/d  
I 

Blank volume (Va) 2.0 9 ml 

Date/Time wt . blank - 26 - $2 Gross w t  . / o + ,  / / /q  
bate/Time w t  . blank 5-7 7 - d 7 Gross wt. 137 //O t 

Ave. Gross wt. / d y  - / / o  
Tare wt . / 0 Y  - l/d 
Weight of blank .ob0 2- mg 

Acetone blank residue concentration (Ca) (Ca) = (Q) / (va) (pa) = ( . " O O b U  mg/g) 

Weight of residue in acetone wash: Wa = C, V a m  = (,r@DB ) ( 0 3  1 ( .7$9 = (. *@ ) 

Acetone rinse ~ 0 1 ~  (Vaw) 

Date/Time of wt 5/36. J 7 Gross wt 

Date/Time of wt 5-77-87 Gross wt 

Average Gross wt 

Tare wt 

Less acetone blank wt (Ma) 

Wt of particulate in acetone rinse (ma) 

Filter Numbers 

Date/Time of wt ~ - t G - b 7  Grosswt 
Date/Time of wt 5 - 7- % ) Gross wt 

Average Gross wt 

Tare w t  

Weight of particulate on filters(s) (mf) 
Weight of particulate in acetone rinse 

Total weight of particulate (w) 

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 . 

Remarks 

Signature of analyst Signature of 
r 1 



NAME: L , J ,  EARNEST COMPANY 

L,OCATION: PLA IN  DEALING, LOUISIANA d a t e  5/25/87 5/25/87 5 / % 5 / €  

SUMMARY 01"' 'TES'r' X5ATA IiiJN tl I. IIUN tt 2 RUN # 

SAHPLING TRAIN 1:IA'T.A 5; .t i- j 0 7 : 3 7 rj c.7 : 1 3 l ( 3  :35 
f .f i n i .; 1.1 [I 8 : I+ 2 1.0: I8 I1 :I+? 

Santpl  i n g  t i m e ,  m i r i u t e s  C4 6 0 

S a m p l  i r i q  n o z z l e  d i a m e t e r ,  in, D 1.i , &.&.,.I 7 3 ~ -  
+-I 

Sampl  i n ( ]  n o z z l e  c r o t i s . . . . s e c t i o n a I  a) - (?a,  f t '?  An , 0 0 0 2 7 6  

I s o k i n e t i c  v a r i a t i o n  I: '9 4 

S a m p l e  g a s  v o l u m e  .." m e t e r  c o n d i t i o n s ,  r : f ,  V m  314 , 83 
<> . . 

A v e r a g e  m e t e r  t e m p e l - a t l a r e ,  R 1 m 5s4 

A v e r a y e  01- i f a c e  p r e s s u i - e  d l -up,  i 11 ti,.;U b 1.1 1 :15 
i. 

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  mg. Mn 4 0 , 3  

\I'ELOCI:TY TRAVERSE: 1:IATA 

3 3 \: 5 
..., 1.4. A v e r a g e  .;.tack g a s  v e \ o t : i t y  f t ,  / !;PC. 6 77 8 :L 

STACK MCIIS'T'lf RE: (:ClNT'EN7' 

15 T o t a l  t ~ l a t e t -  c o  l l e c : t e d  b y  t r a i n ,  m l ,  V i i :  491.0 5 0 2 . 0  5 0 8 ~ 0  

14  N o i s t u r e  i n  s t a c k  gas ,  % Bws 4 1 , 0  14 3. , 5 11.1 2 

EMISSIONS D A T A :  

1'7 S t a c k  g a s  f l o w  r s t c ,  d s c f / h r ,  IOCIS's> (4 c! cl 1 , 1.1.3 8 1 , 4'7'63 I. , cr ,> .y .... .2 i. 
..., 1.3 ' T u t a !  p a r t i c u l a t e  c a n c e n t ~ - a i : i o r l ,  c~.:- . ,z ' t jsc:: . f  I..; 5; , (1 3. E? .i7 . (J 3. El 3 a I) 2 2 !,? 

:I.? 'To t a  t I: i !::u l a t t! c(j1.1 c p n  t i - a  I: i 01.1 , I, ~ j : : . . , ~ ' ~ , y ~  i_' ;3 4 $1; 3 : 9  I;? :.! z !! .. 

2 !:I r '  I a l p r t i 1 l 1 o 1.1 : (5 1.1 I , , , . . 1;;: ' , (3 (i ( I  !:I . 0rl(l0 , 0 () [I 



T o t a !  c o n t a m i n a n t s  tjy w e i g h t  : ' G R A I N  L < O A D I : N G '  

1:)art i ctr!a.be c::cjr.ic:ert.br,ati<~~'j C:- g i  , / t j : i i : : - f ,  
. .\ 

c:: 
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 t e r  i n  s t r c k  gas ,  d r y  b a s i s .  

c o r r t l c : t e d  t o  s t a r l d a r c l  c o n d i t i o n s ; , q i "  ,/'tls(::.r', 

Pi rt = T o t a l  amoun t  o f  1:)art i c u ! a t e  f r ~ a t h r .  c ~ o  ! ! e< : . l . ed ,  miJ,  

Run $0 I . :  C <: :=: 
.., 

Run # 2 :  C : 
5 

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

..... ". ." 
CJ 1" 

O , 0 3. 5 1.1 - .- 
(11 g 

-- -. .-. .-. "- ..- .." 

- - ..... 

CJ i" o.fl151.1 -."" 
m (1 

-. ... ..... 

4. 0 , 3 ........ -.. -.-.. 
33.21 

-. -. - .- 

..... 3 8 , s  
3 3 , LI. 3 

: . ( j j . Q ' 7  gr . , / ( j sc . f ,  

:::I , 0 1 13 3 , ./* d c: P 



- D r y  (no 1 e c u  ( a r  ~.,.te i gh t : 

- 
W h e r e :  

:=: Dr-y m o l e c r i l a i -  w e i g h t ,  I b , / l b , . - m o l e ,  

:=: Pel-ce1.i.t ca i l . )on d i o x i d e  b y  v o l u t n e  ( d r y  b a s i r . ) ,  

f i i i !P i : : ! ! . !a~  w e i g h . !  o f  N, i  01.. [::a, c l iv i ( j f i?d  I:,y : I . [ ) [ ! ,  
i.. 



- W a t e r  v a p o r  c o n d e n s e d  : (17) 

- W h e r e :  

... - 0 ,  04.707 L= Coriuc?v.si u r i  f a c 1 : o r  ftk?../ ,fil ,  

0 . 0 4 7 1 5  := C o n u e r s i  on f a c t u v .  f t ? / q .  

\i - \ j o  lume  u f  !Lister v a p o r  cc:tncienr;ed <starida,- t : i  cor ld  i .l. i orr!i.) y;cf. 
(I! r: 

5:- 4 C! 
'd :::: Vctluinc; of  wa.tej- l$ar,iiii.. c ( > {  !ei::te(:l i!.i r;i \ i c a  g e !  ( s t a r l d a j - d  (-.indi.!:;~1-,::.) w s q  

!; .!. (j 
'\j : ' i  vo ' i~ jme  of in lp  i n c l e i  con te r i . t . ; ,  [ , 

, . 
V .  :- f i i i . t i a l  v o \ u m e  0.f i f l ip inge l -  (-o1?.tp1-, . t .~.  

I 

1:) =: 15erls i t y  a f  wa t e i ,  ! 0 ,  002201.  l L i / ' f ~ ~ l  :I 

I? :-: I d e a l  g a s  con!:;tal+i.t, 21 ,85  i i1.i.1-Iq. j i c ! i . . f ' i : , . i I b , - . . i ~ ~ u l c . j ~ ~ ~ : )  

"I 
': M o l e c u i a r  ueigl-t!. o f  w a t e r  crapor i : LE ! , ! )  I t . j / i b - - m o l e ) ,  

7' - Absu l t e n i ~ : , e r a t u i - e  a t  !;.i.arlclarti cortci i .t i u n s ,  5 2 8 O ~ ,  s t d  

FISt =: 6 b s o  \ u t e  p r e s s u r e  a t  s t a n d a r d  (::ol-ldi t i o n s ,  2 9 , 9 2  i n c h e s  149, 

l?U.rt ## 1 :  v : Q , 4 '7 '7 ) ( 1.1 8 : [I > ::: ,.) ,.> . oc:(!ii!tj> a:. A;. 8 t~ c: (1 , f t 
:.:: ( [I ij 14. .;? 11, ~j j < :L , 0 ; , c:' 2 (:: I.!, , .f ,I. 

... R u n  13 2 :  V :- ( , !I q. -:I (:I '7 j ( 1.b (9 [I , [j ) ::: ..., 
b . 1 ~  i s!. d > i.i ..3 , :L !. !I , .I .l. 

\i :; 9 i 2:. .t ci 3 :z: ( 0 , 8 4 . ' 7 : ~ 5 )  ( 12, (j j .:: , A  C I J , ~ . ( .  



- 

- 
W h e i e :  

- V := V o  l ume uf w a t e r  v a p o r  condencjecl c o u t - e c t  e d  .tu s t a n d a r d  
CI C 

s t cl c:ondi t i o n s  i :scf  1 ,  
V ::= Volume o f  water .  val:,ol- c u l l e c : t e d  il-I s i l i c a  st?\  col-l-ec:!'ecl t o  

5l , .(. ,j ! s t a r i d a i d  c o r ~ d i t  i  or,!:; 1:s;cP1 , - 
2 2 , 6  +. t C ,I 

.... ........ ............ ........ Nun # 1 : -.. ..- ." -. -.. .- -...-. .-. -- - SC 1 0 ( ]  .= q.l,(j :I - 2 2 , 6  .4 , 5  + 33 .:I. 

2 3 , 3  + ,6 
.............. Run # 3 :  E _.. _..... _ " .- .........-...- Y l l j ( ]  = 4 % , 2  % - 111 5 2 3 . 3  .C . &  4. 34,fJP 

- Mu! e c u l a l -  w e  i s1.1.~ o f  titaizk g a r j e s :  M 5. cl IJ 5 (,.I 2:: :::: M ( l . - E  } + j ,  

W h e r e :  

- PI 
<;. =:: i 1o lec :u la r .  w e i g h t  o f  s t a c k  gas;, w e 4  l : r a s i s ,  ( l b . / l b : - . m c t l e ) ,  

cl 
=:: f l o \ e c : u \ a y  ueig1l . t  o f  : ; tack (3a5:., dl-y ba::ii!;, < l b , , ' ! t j , , , , . r r l ~ [ e ) ,  

- 

RuIi # :;; Mc:, :=: 29 , 11, ( :I  .... I . .  :) ......j ,I{.f,2 1) 2:: .,.. '?'!j., 5 < I k> , ./' I. j::t , .-.(I.; !! { p 1) , - 



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

V L- Aye)-age v e l o c i t y  o f  gas  ~; t r . .eaia  i r ~  s t a c l ; ,  f t , / s r c .  
5 

"= A b s o l u t e  s t a c k  g a s  p]-eg.s! l j"e,  ( i f r , i - i q : )  = F) .+. p 
I 3 j" y 

-- S.I.aslclav.d a b s o l u t e  I::ye:;s,-{i-p, ( 2 8 , 9 2  ) ,  

s:: S.i.ack . I ; p ( l l p e y a t u y p ,  (c'i), 



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

- 

- W h e r e :  

- 
Q,, D r y  u c ! l u m e t ~ - i t :  s t a c k  g a s  f l o w  r a t e  c o i - r e c t e c l  l o  

s t a n d a r d  c : o n d i  t i o n s ,  ( d s c : f i I . r i ) ,  ,.. 
c,-o.;!.; s e r z t j o l l a l  a r e a  o f  !i;.kai::l< ( f t ,  j*! 

C o r i v e r 5 i  on f a c t u i ,  s e c , / l i i ,  

<> 
S t a c k  t e a c j e v . a . t u ~ - e  . F ) ,  

c. 
Al.j.;i:~[!lZ.p .;.l:aclr f :p, l jpel -a. l :urc. ,  ( R ) ,  

i../. .... 4. .  .. ...: . I I i., C. 1 a b 2; {:I ( u .i e .I: <? (11 I:, e 1.. a 4: u r. p , i; 5 2 8 R j , 

E a r o m e t j -  i c pr.es:;ui-c qj-t. (neac.ure i i ie f i . ! .  s i  $ : e ,  ( i n  .Hq, ) , 

(:; - t a c: ic 5.ta.t i c p l - e ~ ~ ~ ~ j - e ,  ( i n .  ~ I c J ,  ) , 

RI :>sc~ lu . l .e  s1:acl t  qac. p j - e s s u r e ,  I : i r j , l . f g .  1 ;  := I" -+ P 
!:I <3 Y 9 

! ; t a n i j a y d  a b s o l , u t e  p i u e E . 5 u r . e ,  (2:(?,72? i ! - ! , k l ? j ,  :) 



- (21) 
Emissions r a t e  f r o m  s t a c k :  

- (Z =: C : o n c e r t  i - I  !,f par-l- i c:ulate  r i l a t t e r  i n  s t a c k  g a s ,  dr'y b a s i s ,  
C: (j \" .,.. .!c4:ed ?-o  s t a n d a r c l  c a n d i  t i on:; (q l - / ds r : : f j  a 

(2 -: Ilrr u c j t u t r ~ e t r i c  s t a c k  445 .F \o I ,J  r a t e  c o r r e c t e d  t o  
- ?:.tarrclaicl c u n d i  .t i ons, ( d s c . f / I ~ r . !  , 

... s , S  It:), i h i ,  



.... 7' .... h b ~ u  I u.i.e a v e r a g e  s t a c k  g a s  tpmpp,..a.I .u,-e, o W ,  
5 

(22) 

= A b s o I r r t e  a v e r a g e  di-y gas  m e t e r  . I e ( , i p e i - a . ! . ! r r e , " ~ ,  

I:sok i n e t  i c  v d j - i i ~ t  i o n  : I =: 1 0 0  'T' 
ii. 

- i?rt>sc* l u t e  !,tack g a s  j :> i -ec ;su i .p ,  i n ,  t j g ,  

..... - .- 
0 . 0 0 2 6 1 9  V  + ( V m / T , ) ( P b a r + A H / 1 3 . 6 )  

I C 
..... ....................................................... _..__.. _._ _ _ ._ __- , 

60 O v F' A 
5 5 1'1 

....... .- -" 
1Jher.e : 

Run U I . :  

.. 1' 1.00 x C;C)Q 

.................... 4 (1  fl :::, .(. .................... 
4 .. >... 

1:; ,:, .;, 
r. I.. I - 

1.3.6 
.... . - 1 .... I .... 9 (1 "' 

: 0' 

;I (1 , (1 . I I , 0  11 2 '7 i I 

r.! inri I:. 3 : 

." ". -. -- I 
..... t 

,<, 
;,; , -;s 1 .- '.. ...... I i 

I I ................. 
:1.,2& I 

B u n  # 2: ..-................ 'Ti.; ......... (I , :> +. ,.. 
..? . 

i 
f i! . (j ij 1:) 6 6 '2 j ( 5 i j  2 , [j ) .+. 5 6 1.1. 

1 :L ,:, , b 
] :::: 1. 0  [) X 6 6 LI. ........... .................. ... - .... -.. ....... .-. .............................. ..- .... , , ... -. ........................ , , ........ .... I 

. Q:::, "' .. A_. I '  6 0 b 0  ) ( -y . <:> , I::. , I:? . . (z i i ,  0 2  j i , [ i1)0276 :; 

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

-. -. 

I: (1 , 0 (1 2 4 ,it 5: :j ( 5 (11 $3 , (i , +. 
: :::: 1. [f lf ;< 6 ,!, 1.1. .................................................... ........ -. .................... 

6 0 ( 6 0 ) 1 111 :I. , :j, $3 

...... - 

:::: 9 1.1. % 

4 

..... 

- 

34. , 3 
.................. 

I U . O 0 2 1 6 Y ) ~ 4 9 j . , O : )  + 554 

." ". .- -. 
i,l5 

i-5 0  , cl 2 + --.. - -.. -. 
13 ,  6 
.... . ............. 1 .  -..-.-..-.-------.-.-... - -.-. -..-...------ -.... - --- ......................... ...-. ...._....,----- 

6 0  i 60 ) ( 7 5 , 7 7  ) i 3 0 . 0 2  ! ( , 0 0 0 2 7 6  j 



VIII. FIELD DATA 









I I I I I I I I I I I I ( I I I 
Form #REC-06 ' r ,d4 a 

I 

I - 

,,JAMCON n i s s ~ o n s  tes t  log shcct, cnnr. IIA~E~~~\%\TIONQ~,~&\&~F~ST NO. "a 

I T I V E R S E  I SIMPLIIC v ~ c m  / P O I T  T IMf  I r n H B  ' 

\w k 9 $\\?P, 5 Ys x's5 \p!I 
I \Ti A% 
& 

I 
Q 5 BQY 3 \\5 5 1 X I !  

I 
Lb 

, 

STACK 
TEMP 

T f  ( * f  

as3 
I\ 
aw 
as35 
\o's 
1- 

\YQ 
as 
aw 
1- 
\QQ 

5 
! 
\9P, 

I 
I 

I 

, 

VELOCITY 
HEAD 
68s (in H P )  

a3 
a3 
\L 
\A 
\? 

\A 
%% 
~ . w  
QSSJ 
3 
Q%5 
bP5 
QQi5 
5 

m ( m ~ n )  

9' %\ 

C\'\L 
oS 3%- 

Y\L% 
qS-T w g  
~6a.T 

(in. Hg) 

6, 

5 

\ 

932 3 
, , a\ 

ORFICE DIFF. 
PRESSURE 

AH (in.H20) 

\% 
\ 
\ 4 
\a 
\k 
by% 

bxQ 
3 
. 
A \  
\ 

, 

,- 1 
3 

\ 

GAS 
VOLUME 

Vm (11') 

%W 3, 
=zS,3 

%a?,\\ 

3 

c$sks3- 
%7\? 
%%1s, 

\3k%\ 

%%y%% 
~ 9 ~ 1 4 ~  
89\.b3 

%\5i 

+ A  
%Yl.a% 

" 

a, 
- 

SAMPLE 
BOX TWP. 

('F 1 

"XLb 
'%L! 
I L Q  
ass3 
Ti!! 
asis 
Xk5 
1s 
aLs3 
XLQ 

157 
1 5 ~  
1% 
XLQ 

\WQ\ 

\WSI,~ 

b m  

- 

l YPINCER 
TEMP 

('F 1 

t3"j 

35 
55 
'5'5 

"sT 
QQ 

Q 
u3 
w3 
QQ 
Lb 
% 
u 
<!b 

GAS SAMPLE 

in  

\xis 
\IS) 

, ' i  
\Q 
\W 
\\Q 

\as, 
\% 
\\5 
\XQ 
\\B 
\ 
\\Q 
\\5 
\\g 

\ 
a 

\o 
y g g  
'40 \\ 

\Q A\ 

TEYP.(*f 1 

out 

\!b 

=vb 
\Q 
yo 
\b 
YS3 
! 
YQ 
O\C~ 
% 
95 

Y5 
93 
q5 

\ 
\ 







IX. CALIBRATIONS 



(29) 

METER BOX CALIBRATION DATA AND CALCULATION FORM 

Date 9-rt f'g --- 7 

(English units) 

Meter box number -ki%!z-*-- 
Barometric p r e s s u r e ,  P b =  J o . / 3  i n .  Hg C a l i b r a t e d  by -)& -- 

a 
I f  t h e r e  is  o n l y  one thermometer on t h e  d r y  gas meter ,  r ecord  t h e  temperature  
under t 

d ' 

P H s  
in. 

E20 

0 .5  

1 . 0  

1 . 5  

2 . 0  

3.0 

4 . 0  

Quality Assurance Handbook M4-2.3A (front side) 

Form #'IlEC-02 

'i 

/ I : X O . ~ J P /  

/ . o f  

l.0071 

/.00q3 

O r i f i c e  
manometer 

s e t t i n g  
(AH), 

i n .  H 2 0  

0 . 5  

1 . 0  

1 . 5  

2 .0  

3.0 

4 .0  

W - 
13.6 

0.0368 

0.0737 

0.110 

0.147 

0 .221 

0.294 

AH@ 
in. H20 

1.617 

1.7 1 9 

, . L I ~  

1.710 

r 

Time 
(81, 

min 

, 

4 

&9 

1 

Gas volume Temperature 

Vw Pb(td  + 460) - 
'i - vd(pb + 13.6) AH ( t  + 460) 

Wet t e s t  
meter  
(Vw), 

f t 3  

6 

5 

10 

lo 

10 

10 

Wet test  
meter  

1 ,  

OF 

77 

7 9  

7 ,  

(t + 460) O 2 
0.0317 AH 

M@i = Pb ( t d  + 460) [ $ ] 

Dry gas  
meter  
(Vd) 9 

f t 3  
/ 

&% 
1% 

I A' 

- 

Dry 
I n l e t  
( t d  1,  

i 
OF 

$4- ' 
!lg 

77 M%fls*' 

gas  meter  
O u t l e t  
(td 1 ,  

o 
OF 

f i V  

. 

Avga 
( td) ,  

O F  

f g  
7 

7 



(30) 

METER BOX CALIBRATION DATA AND CALCULATION FORM 

Date .- ~r-2 2 ~ 6  7 

(English u n i t s )  

Meter box number L / ~ v Z  

Raronrtric pressure ,  'P, = %)./z i n .  Hg Calibrated by ,& 

meter 

i n .  H,O 

Tem~era ture  

Time 
(91, 

min 
I 'i M@i in. H20 

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

d ' 

AH, 
in. 
1: 0 

2 

0.5 

1.0 

1.5 

2.0 

3.0 

4.0 

Q u a l i t y  Assurance Handbook M4-2.3A ( f r o n t  s i d e )  

Form #IIEC-02 

AH - 
13.6 

0.0368 

0.0737 

0.110 

0.147 

0.221 

0.294 

Vw Pb(td + 460) 
- - - 

'i AH 
Vd(Pb + 13.6) (t + 460) 

I 

(t + 460) O 2 

AHCi = 
0.0317 AH 

Pb ( t d  + 460) [v] 



Lear Siegler Stack Sampler 

Heating Probe Calibration 

Probe No.  q4 Probe Length 4' --- - 

Date of Calibration / Z - /F- 6 Signature 

- 

Form Nn. ERn-  1 7- 3 

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 = .75 CFM 

sfl It4 

P4 * 

s,Ict 
,7 3* 

.- -- ---* ---- ---- ' 
2 4 j 6 '7  a 

- 
PPf3RF WFAT CL"T'TTNf? / Y \  



(32) 

PITOT TUBE CALIBRATION DATA 

< 
Calibration pitot tube: type a size (OD) 

Type S pitot tube ID number '1 L\ C - - 
p(std) 

t 
ca1ibrat;on: date 1 -  % -  7 performed by /A$,.,:- , 

Average 

A-Side Calibration 

B-Side Calibration 

APstd' 
cm (in.) 

H2° 
. f >  
. 7 q  
,TI- 

b~~~ = c 
P(S) 

- (must be <0.01) 
P' - 

Ep(~) - Ep(~) = (must be - (0.01). 

Quality Assurance Handbook M2-2.5 

APs I 
cm (in.) 

H2° 
/ ,  5 
t . / S  

1. 'I 

Apstd' 
cm (in.) 

. 42- 
7 4 

. r1- 

C a 
P(S) 

. 7 dC 

.8Q 

. 7 y  

APs I 
cm (in.) 

H2° 
1, L C  

I .  / {  
1 .  3 

1 

DEV . b 

, 6 1  
,61 

, o o  

Average a13 

C a 
P(S) 

C 

,745 
. SO 
. 7 4  

DEV . b 

0 '  

,o' 
,oo 



STACK TEMPERATORE SENSOR CALIBRATION DATA FORM 

Date / 2 - / 7 - j 7 6  Thermocouple number 44 (d4) 

~nbient temperature z/- I OL 'C Barometric pressure 2 5 .  7 6  in. Hg 

calibrator Reference : mercury-in-qlass 

Quality Assurance Handbook M2-2.10 



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 
\ 

Date 3-'- / P- g b Thermocouple number 1 ,  /eff/d&t 
/ 

Ambient temperature 23. 7 OC Barometric pressure 9'' / in. Hg 

calibrator Reference: mercury-in-glass I/ 

other 

a 
Type of calibration system used. 

b[(ref temp, OC + 273) - (test thermom temp, OC + 273)] 10051.5X~ 
ref temp, OC + 273 

Reference 
point 
number 

A 

A 

Quality Assurance Handbook M5-2.5 

Rm b, f t f i  

source a 
(specify) 

,,/e t 

A m  tr/ t, + 

u t / r ~  

#&# 

. 

Reference 
thermometer 
temperature, 

OC 

73-p 

7 F up 

Thermocouple 
potentiometer 
temperature, 

OC 

7 7- /= 

7 3- 

Temperature 
difference, b 

% 

0 uz 

0 0% 



(34) 

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

Date Thermocouple number kf A )( 
Ambient temperature 2 3 O c  Barometric pressure T o , / =  in. Hg 

/ - 
calibrator Reference: mercury-in-glass /' 

other 

a Type of calibration system used. 

b[(ref tempt O.C + 273) - (test thermom temp. OC  + 27311 10011.5X- 
ref temp. OC + 273 

Reference 
point 

number 

A 

Quality Assurance Handbook M5-2.5 

source a 
(specify) 

,w s f  cf 

/nk,r ,  t 

5 Z -  7 

Reference 
thermometer 
temperature, 

OC 

/ D O  &(' 

t 3 &c 

7.5°-+ 

Thermocouple 
potentiometer 
temperature, 

OC 

0 

/a0 c 

2 B o o  

W ° F -  

Temperature 
difference, b 

% 

4 

c i %  




