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R A M C O N  
W O N  BUILDING 223 SCOTr STREET MWWtS, TENNESSEE 381 92 TELEPHONE 901 1458-7000 TELEX 53-006 

August 13, 1984 

Mr. Joseph R. Julian 
James Julian, Inc. 
P.O. Box 2538 
Wilmington, DE 19805 

Subject: Particulate Emissions Test - North East, Maryland Plant 

Dear Mr. Julian: 

Enclosed a r e  four copies of our report on particulate emissions. Based on our 
test results, your plant does pass both EPA new source performance standards 
and those set by the  S ta te  of Maryland. The average grain loading of t h e  three  
test runs was in compliance with S t a t e  and Federal standards. 

You will want to sign t h e  report covers and send two copies to: 

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

W e  certainly have enjoyed working with you and hope t o  serve you again in the 
future. 

Sincerely, 

C. Sumner Buck, I11 
President 

Enclosures 
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I. INTRODUCTION 

On August 6 & 7, 1984, personnel from RAMCON Environmental 

Corporation (REC) conducted a source emissions test for particulate 

emissions compliance at James Julian, 'Inc.'s Boeing drum mix asphalt 

plant located in North East, Maryland. RAMCON personnel conducting 

the  test  were Cameron Mitchell, t eam leader and Ken Allmendinger. 

Cameron Mitchell was responsible for the  laboratory analysis, including 

taring t h e  beakers and fil ters and recording final d a t a  in t h e  laboratory 

record books. Custody of the  samples were limited t o  Mr. Mitchell and 

Mr. Allmendinger. 

The purpose of t he  tes t  was t o  determine if t h e  r a t e  of emissions from 

t h e  plant's scrubber and t h e  total  contaminants by weight (grain loading) 

a r e  below limits set by the  S ta te  of Maryland and by the  U.S. 

Environmental Protection Agency. 

11. TEST RESULTS 

Table I summarizes t h e  tes t  results. The grain loading limitation is 

specified in 39 FR 9314, March 8, 1974, 60.92 Standards for Particulate 

Matter ( I )  a s  amended. The allowable emissions for t he  S t a t e  of 

Maryland a r e  stated in C.O.M.A.R. 101811.03. Mr. Lee Haskins and Ms. 

Kathy Gunkel of the  Maryland Department of Environmental Programs 

observed the  testing conducted by RAMCON. 
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TABLE 1 

SUMMARY OF TEST RESULTS 
August 6 & 7, 1984 

Test Isokinetic Actual 
Run Time Grain Loading Variation Emissions 

1 12:17 t o  13:25 0.0300 gr/SCF 109% 6.4 lbs/hr 

2 0952  t o  11:12 0.0342 gr/SCF 101% 7.8 lbslhr 

*3 14:52 t o  08:23 0.0323 gr/SCF 109% 6.7 lbs/hr 

Average 0.0322 gr/SCF 7.0 lbs/hr 

* Test run three began 8-7-84, and was completed 8-8-84. 

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

test runs was below the  .04 gr/SCF limit set by t h e  Sta te  of Maryland and 

EPA. Therefore, the  plant is operating in compliance with State 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 a 

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

sampled a t  two minutes each. 

B. Problems Encountered: No problems were encountered. 



C. Sampling Site: The emissions tes t  was conducted a f te r  a scrubber on 

a round s tack with a diameter of 53". The sampling ports were placed 36" down 

(0.68 diameters upstream) from the  top  of t he  s tack and 65" up (1.22 diameters 

downstream) from the  last flow disturbance. Twenty four points were sampled, 

twelve through each traverse for three minutes each. 

Points 
on a 
Diameter 

Plus 
6" Probe 

Standoff Mark 
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N. THE SOURCE 

James Julian, Inc. employs a Boeing drum mix asphalt concrete 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 rrix i s  manufactured at the  

plant, i t  is  transported t o  t h e  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 the  final product. 

The following i s  a general description of t he  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 t h e  desired formulation onto t h e  cold feed 

system conveyor t o  an inclined weigh conveyor then t o  a rotating drum for 

continuous mixing and drying at approximately 300°F. When recycled asphalt 

mix i s  used, it i s  added approximately halfway down t h e  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 is pulled t o  t h e  top  of a storage silo by a conveyor. The hot 

asphalt mix is then discharged from t h e  storage silo through a slide ga t e  into 

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

spfeading. 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 t o  heat air t o  dry the  aggregate, and t h e  

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

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

passing through t h e  gas burner and the  mixing drum, t h e  air  passes through 

a high efficiency scrubber. The scrubber i s  manufactured by Boeing. The 

exhaust gasses a r e  drawn through the  scrubber and discharged to the  

atmosphere through the stack. The design pressure drop across t h e  venturi 

i s  in excess of 15 inches of water. The particulate matter,  which is removed 

by t h e  scrubber is fed into a scrubber pond where i t  drops out of suspension. 



Aggregate Feed Bins 
Preliminary Oversize Screen 
Weigh Conveyor Belt 
Rotary Drum ~ryer/Mixer 
Burner 
Settling Basin 
W e t  Collector 
Liquid Asphalt Storage 
Conveyor to SurgelStorage ~ i n ( s )  
Sur ge/St or age Bin 
Control/Operators House 
Truck Loading Scale 
Stack 

I 
@ASPHALT SUPPLY PUMPS L 'METERING 

SYSTEM I 
, 



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 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 dryerfmixer: 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 it is mixed with the aggregate. 

5. Burner: The fud fired .burner is used to dry the rough aggregate and sand 
in the rotating drum as w d l  as rehat recycled asphalt when it is part 
of the mix. 

6. W e t  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 fixer,  The amount of asphalt content and its 
temperature are p r e i t t  for each different type job. 

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

. . 
9. Surge/storage bin: 'The asphaitic cement is dumped Into this Srrrge bin 

and metered out t o  dump trucks which pull underneath slide gate at the 
bottom of the bin. 

10. Controlfoperators house: , The entire plant operation is controlled from 
this operator's house. 

11. l'ruck 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 
ind iv idd  load. 

12. Stack 



DATA SUMMARY 

1. Manufacturer of p lan t  &€/NG 

2. Designed maxinnnn operat ing capacity ~ ~ O T P H  @ .E)% moisture. - 
3. Actual operat ion r a t e  350 TPH @ 0 - 7 ' 8 nmi~ture. 

4. S tar tup d a t e  &&/ gt 
r 

. 
5. Type of f u e l  used i n  dryer  3&&fl . 
6. W n i t y  of f u e l  consumption /.2 GAL P w  =I*/ . 

Agqregate 

~ame/type of m i x  ~ c c r t p q c c  s/n/ &A! R 
I 

Percent aspha l t  i n  mix 6.2 %I 

Temperature of aspha l t  28s . 
Sieve/Screening analysis:  % Passing;.  . .- , - I  < . .  

Scrubber Control System 

Manufacturer 
1 

. 
J Typk; Venturi ; Wet Washer i 

Spray Booth t Other . 
Water l i n e  pressure psi, 

Pressure drop across  system /-7 - /# psi. 

205 Gallons per minute through system r, . 
Water source 5€3/ f i€w7 kbu> ( i .e . ,  lagoon, pond, 

etc. ) 

36 - I .  

N u m b e r  of spray nozzles . 
6 

c0MPANY NAME A L f i  SP_ /VC.  

DATE 8/&/pA 



PLANT' DATA 
4 4AMc-S TJ#AA/ mc. 

DATE ~/#/ f& pljone # -%/*Sq -9/W 
DATA SOURCE / PLANT LOCATION 

/ I 

tIC6* /rlr 
PLANT MODEL NO, 6 6 0  PLANT TYPE L- fl' A 

OIL SPECIFICATION NO. 

TIME: START STOP A.T. OF R.H. 88 



V. EQUIPMENT USED 



EQUIPMENT USED 

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

test  was :  

The Lear S ieg le r  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 t h e  next page. 

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

barometer w a s  used t o  check the  barometric pressure. 

C. Weston d i a l  thermometers w e r e  used t o  check both s tack  

and meter temperatures . 

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

carbon dioxide and carbon monoxide content  of the  s tack 

gases. 
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING 

I. Field Preparation 

A. FILTERS: Fiberglass 4" sampling fil ters a r e  prepared a s  follows: 

Filters a r e  removed from their tcx and numbered on t h e  back side 
with a fe l t  pen. The numbering system is  continuous from job to 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 o p  and bottom, are placed 
in t h e  dessicator with the  filters. After dessication, the  fi l ters a r e  
removed one at a t ime and weighed on t h e  Sartorius analytical 
balance, then placed in t he  correspondingly numbered petri  dish. 
Weights a r e  then recorded in t he  lab record book. Three fi l ters a r e  
used for each  complete particulate source emissions test and there  
should be several ex t ra  f i l ters  included as spares. 

8. SILICA GEL: Silica Gel used for t he  test is prepared as follows: 

Approximately 200 g of silica gel i s  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 t h e  triple 
beam balance to t h e  closest tenth of a gram, and this  weight i s  
recorded for  each sealed jar. The number of silica gel jars used is 
t h e  same as the  number of filters. Silica gel should be indicating 
type, 6-16 mesh. 

II. Post-Testing Lab Analysis 

A. FILTERS: The f i l ters  are returned to t h e  l a b  in  their  seaJed glass 
fil ter holder which was used in field sampling, In t h e  lab  these 
holders a r e  opened. The fil ter is placed in its petr i  dish with t h e  lid 
off and returned t o  t h e  dessicator for at least  24 hours. The t o p  half 
of the  fi l ter holder i s  washed into t h e  corresponding probe wash 
bottle and the  bottom half of t he  fi l ter holder i s  washed in to  t h e  
corresponding impinger ca tch  bottle. (See 11, C and Dl. After 
dessication, t he  fi l ters a r e  reweighed. The final weight i s  recorded 
in the  l ab  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, t he  test t eam may opt t o  oven dry  t h e  f i l ters  at 220°F 
for two to 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 t h e  
triple-beam balance and their weights recorded as shown on previous 
Page. 



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 unknown solid content. Clean 250 
ml beakers a re  used to make this analysis. These should be 
immaculately washed and rinsed with deionized water, then oven 
dried at 105oC for about one hour. The beakers should be moved to 
the dessicator t o  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 t o  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 liquid in the  beaker should be 
noted on the  analysis form. The acetone rinsings a r e  evaporated on 
a warming plate. The liquid is kept swirled with an air sweep t o  
prevent "bumping". When the  acetone is evaporated the  beakers are 
weighed as in Section 11 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 tha t  
the  liquid is deionized water. 

E. ACETONE: Conduct a blank analysis of acetone in the 1 gallon glass 
container. This acetone will b e  used in the field for  rinsing the 
probe, nozzle, and top  half of t h e  filter holder. Performing such a 
blank analysis prior t o  testing will insure tha t  the  quality of the  
acetone to be used will not exceed the .001% residual purity 
standard. 

SPECIAL NOTE 

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



WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE 

The Sartorius balance Is accurate to approximately M.2 mg and has a maximum 
capacity of 200 g. I t  is equipped with +weighing" which enables an unknown 
mass to be quickly weighed to a +1 g level with no aqustment. It also has a tare 
weighing feature which is for quick net gain m e w t e m e n t  without subtraction. 
Before weighing an item, the balance should f irst  be zeroed. This s tep  should 
be taken before every series of weighin@. To do this, the balallce should frave 
alI weight adjustments at "zerov position. The beam arrest lever (on the lower 
l e f t  hand side toward the  t ea r  of the balance) b then slowly pressed downward 
to full release position. The lighted vernier scale on the  front of the cabinet 
M i d  align the *zerow with the mark on the cabinet. If it Is not so digncd, 
the sdfustmcnt krob on the right hand side (new the nu of the cabinet) should 
be turned cenhrlly untU tRe msrlo allgn. Now mhm the beam arrest to 
~ t r l . r r s s t p o s i t f o n .  T h e b a b c e t r n o r r ~ .  

.. T o ~ n L t . l . i t L i h t ~ m t l n p u r  AndbtlidqgdDonmclord 
: t o r r d d a i t a u r n a t ~  Tbaueight.dtfrrrtmmt~oa~rlghtbrad 

- d d e r m r r t b 8 . t ~ .  Tbrkm,u7estb~*wlytumrdrqpwud Tbr 
wtdrJ.atmh.toatobtb.trPIaormt.t&*tdtb.i~ 
i n p u p  1 1 t b . ~ g u a 8 p . 6 V * d h r t r k d y y . t h . t t e m t h . l ) ~ 1 0 0 g  - 
~ i g ~ ( . s o u t r - n ? ~ ~ ~ e ~ d m d i l i ~ ~ t ~ u n r t t h . b . l r s a ( b . ~  
arrcst lw) and move the lever for 100 g wefght away from yau I t  & located 
on the left hand side of the cabinet near the front, and fs the knob cl& to 
th. sSda of the cabinet. The belum t now sat to weigh i tems between 100 and 
200 gram& Ih. b a b m  rill not nigh items peatec then 200 grams in m-. 
Y d ~ t o d o ~ m l ( M ~ m U w b 3 . n a  Rernunbu-UlbbamtS 
ptddoa fRlrtnrmsnt, 

A P t a r ~ h r n b ~ t a ~ t b ? ~ t ~ ~ ~ Q n a w t t n  
.Mc 'II)YIItb.~~tdih.lb~hl~bf&*dfrSia"tht~a~ntd~ 

two knobrron the kf? hurd dd.(r#ri th. 100 glbtrcrlcolor& ydlow 
and- h y a r d i . l t h . ~ t , U r ~ b w U e p p . u o n t h . f r o n t o i t h r  
cabinst. Whtn the proper mount is dialed, carefully move the arrest lever down 
with a slow, steady turn of the  wrist. The lighted dial wiU appear. and the  right 
hand side knob (front of cabinet) i s  turned to align the mark with the  lower of 
the  two lighted scale divisions which the mark appears between. When these 
marlcs b r e  aligned, the two lighted dkits 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 b the amount ndlaled W on the left. 

In general, be sure that the beam is in mavest" position before placing weight 
on or taking weight off of the pan. Don't wdhl inw weight' unless the beam is 
arrested, either. The hrrlrnca is sensitive to even a hand on the table neat  the 
balance, so be carehri and pinstaking in every movement while weighim. 
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SAMPLE ANALYTICAL DATA FORM 

P l a n t  L o c a t i o n  / r d  5( 

1 
I 

Sample L o c a t i o n  1 3- 9 .  

1 R e l a t i v e  h u m i d i t y  i n  l a b  6 
b 

Dens i ty  o f  a c e t o n e  ( Pa) 
I 

76 P? g/ml 

'1.- Note: I n  no  c a s e  s h o u l d  a  blank r e s i d u e  0.01 mg/g or 0.001% of  t h e  we igh t  

o f  a c e t o n e  used b e  s u b t r a c t e d  from t h e  sample w e i g h t .  

Acetone r i n s e  c o n t a i n e r  number ii 

3 
Remarks 

A 

S i g n a t u r e  o f  a n a l y s t  

I 
S i g n a t u r e  of r e v i e w e r  . . 

RUN 1 

401 

'I Q u a l i t y  Assurance  Handbook M5-5.3 

, 

RUN 2 

/3w* 

P 

RUN 3 

flu 3 
Acetone r i n s e  volume (Vaw) In1 

Ace t o n e  b lank r e s i d u e  c o n c e n t r a t i o n  (Ca)mg/g 

wa = ca Vaw 0 ,  = ( U ) ( - ) ( . 7 f ) r ~ )  a 0 g  
Date/ t ime o f  w t  Gross w t  g  

2 s -  
e 

0 
/ 3 

32s 
d7 

0 
/43. yQL 

 LO^^$. 

LC 
0 

C=s 

13q. 
1.3% LAFQ 
\%q5C\39 

/ 3 4  4381 

0 
O OWe 
LJ ma44 

0 , 7 U 0 ~ . 7 l 0 h ~  
/3,7/00 
b t 7 / o z  - 
b ) f 6 7 0 t ~ m  
0.839Y 
04C&C)(3 

Date/ t ime o f  w t  ~ r o s s  w t  g  

Average Gross wt g  

Tare w t  g 

. l v # / o ~ ~ 3  T o t a l  w e i g h t  o f  p a r t i c u l a t e  (m,) 9 & o%H' 

I%, LCeSfI 13 1, %q@ 
\%3.4%7 

/ y 3 , 3 / z j C  
\ 3\.94*L 

1 3 ~ 4 3 0 4  
0 

940b33 
0*%3 

b. 720s 
0,7207 

L e s s  a c e t o n e  b l a n k  w t  (Wa) 9 

~t o f  p a r t i c u l a t e  i n  a c e t o n e  r i n s e  (ma) 9 

F i l t e r  numbers # 

Date/time o f  w t  ~ r o s s  w t  g 

Date/time o f  w t  - ~ r o s s  w t  g 

Average Gross w t  g 

a Q& 3 
0-00b'L- 

.~ .&?77 
15.6 7 76 
1.1776 

Tare w t  g D # b 7 m  Dab)&? 

0. 0 wt7 
-0 9b33 

Weight o f  p a r t i c u l a t e  on  f i l t e r s  (s) (nf) g 

Weight o f  p a r t i c u l a t e  i n  a c e t o n e  r i n s e  g  
.C). 0 ~ ~ 6  
O # O ~ I ~  
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1 NAME: JAMES JUL IAN CONSTRUCTION CO* 

LOCATION : NORTHEAST MARYLAND d a t e  8 / 0 6 / 8 4  8/07/84 8/07/E 

! SUMMARY OF TEST DATA RUN # 1 RUN # 2  RUN # 

SAMPLING TRAIN DATA s t a r t  12: 17 09:52 14: 52 

f i n i s h  13:25 11:12 0 8 : X  

.I 
I I S a m p l i n g  t i m e ,  m i n u t e s  

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

I 3 Sampl i n s  n o z z l e  c r o s s - s e c t i o n a l  a r e a ,  f t ?  A n  .000383 ,000383 ,000383 
1 4  I s o k i n e t i t  v a r i a t i o n  I 109 1 0  1 109 

5 Sampte g a s  v o l u m e - m e t e r  c o n d i t i o n s ,  c f .  Vm 47,25 S1,96 50,40 

1 6 A v e r a g e  meter t e m p e r a t u r e ,  Tm 580 . '572 564 

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 ,  in.H2Cl bH 1.72 1.69 1.38 

] 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 o g .  M n  8 4  , LC 107,3 99,4 

VELOCITY TRAVERSE DATA 
2 

A 15.3 15.3 15.3 

1 0  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  Hg.  I i : ~  B a r o m e t r i c  p r e s s u r e ,  i n .  ~ g .  

I2  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  611 619 621 
------------....- ) 13 A v e r a g e - \ / u e l o c i t y h e a d  , ( C p = . 8 4 )  - \ / z F  ,71 .75 ,68 

114 A v e r a g e  s t a c k  gas v e { o c i  t y  f t  . /  s e c ,  Vs 4 5 4 8  43 

:J .,: STACK MOISTURE CONTENT 

3.5 ' T o t a l  wa-tev- c o l l e c t e d  b y  t r a i n ,  m l .  V i c  398,O 419,O 405.0 

Ib M o i s t u r e  i n  s t a c k  gats, % Bws 3 0 , 2  29.1  28.7 

1 EHISSIONS D A T A :  

d 
17 S t a c k  g a s  f \ o w  r a t e ,  d s c f / h r ,  (000 ' s )  Q s d  1.,492 1,587 1,443 

18 T o t a i , 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 ,0300 , 0 3 4 2  ,0323 1 19 T o t a t p a r t i c u l a t e c o n c e n t r a t i o n ,  l b s / h r  E 6 . 4  7 ,8  6.7 

20 T o t a l  p a r t  i e 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  ,O . O  

ORSAT DATA 

1 21 Pel-cer1.l. CU2 b y  vcr[umr- 
Plr>  
L.<- P e r c e n 4  02 b y  V Q  lume 

j 23  I:)c,-cent CO t i 7  vo!ume 

21.1 F'e,-.cen.F N 2  b y  l , ~ c ? i t t m ~  



1 Dry G a s  V o l u m e  : 

I W h e r e :  

1 Run # 1 

CIry G a s  V o l u m e  t h r o u g h  m e t e l -  a t  s t a n d a r d  c o n d i t i o n s ,  c u , f  t ,  

Dry G a s  V o l u m e  m e a s u r e d  by m e t e r ,  c u . P t .  

B a r o m e t r i c  p r e s s u r e  a t  o r  i f a c e  m e t e r ,  i n .  H 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 ,  (29.92 i n .  H g .  9 

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

S t a n d a r d  a b s o  [ u t e  t e m p e r a t u r e  ( ~ 2 8 ~ ~ )  

A v e r a g e  p r e s s u r e  d r o p  a c r o s s  o r i f a c e  m e t e r ,  in,H,O A 

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

i n c h e s  w a t e r  p e r  i n c h e s  H g .  

= 43,29 dsc 



T o t a l  c o n t a m i n t s  by w e i g h t :  ' G R A I N  L O A K I I N G '  
1 

I P a r t  i c u l a t e  c o n c e n t r a t  i o n  Cg y r  . / d s c f  

I Where:  

I C5 
= c o n c e n t r a t  i o n  o f  p a r t i c u \ a t e  m a t e r  i n  s t a c k  g a s ,  dry basis, 

c o l - r e c t e d  t o  s t a n d a r d  concli t i ons,  s / d s f  

I Mn 
= ~ o t a  I. amount o f  p a r t  i c u t a t e  matel-  co \ e c t e d , m s ,  

'rn(-std) 
= dry g a s  volume t h r o u g h  m e t e r  a t  s t a n d a r d  c o n d i t i o n s ,  c u . f t .  

I 
3 
.1 

Run H 2 :  

Run ## 3 :  

= ,0300 gr . / d ~ c f ,  

-- -- -- -- 

- - - - 
84 , 4. ------ 
43.27 

= Run # 1: Cs 

- - - - 
9  r 0,0154 -- 
m9 



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

I W h e r e :  

3 

I 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 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 ,  

I = Vo  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 ens) scf . 
W C s t d  

V  = V o l u m e  o f  w a t e r  v a p o r  c o l 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 )  
W " g s t d  I v f  = 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 ,  

V .  = I n i t i a t  v o \ u m e  o f  i m p i n g e r  c o n t e n t s  
1 

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

1 R = I d e a l  g a s  c o n s t a n t ,  21 -85  (in.Hg.)(cu.ft./lb.- mote)(*^) 

= Mo l e c u t a r  we i y h P  o f  w a t e r  v a p o r  ( 1 8 . 0  I b / t b - . m o  l e )  . 
= 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 ,  528 R .  

E 

I" = ~ b s o \ 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 l  3 s t cl 



v 
W " s t  d  + vwsg 

x 1 0 0  
s t d  

Mo 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 :  = - - - - - - - - - I- - - - -. -.. - - - .. - - - - - -. - - - - - - - 
v .t. V 

WC WE. g s t d  s t c l  
+ 

m s t d  

W h  e l -  e : 

F w <s = 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 lume,  i n  t h e  g a s  r e a m ,  

V = Dry g a s  vo lume m e a s u r e d  by  dry g a s  m e t e r , ! d c f ! .  
fli 

V = Votume o f  w a t e r  v a p o r  c o n d e n c e d  c o r r e c t e d  t o  s t a n n d a r d  
WC s t d  c o n d i t i o n s  ( s c f i .  

V = Vcllume of w a t e r  vapor .  c o l I e c t e d  i n  s i  t i c a  g e t  c o r c t e c l  t o  
wsg5t  d  s t a n d a r d  c o n d i t i o n s  ( s c f ) ,  

18.5 + 1.3 
R u n  # 2 :  = 

B w s  
X 100  = 2 9 , l . X  

18,5 + 1 . 3  + 48.27 

18.4 + .7 
Run # 3: Bus = ----....------------ -- X 100  = 26,7';:: 

18.4 + .7 + 47.45 

M o l e c u l a l -  w e i g h t  o f  s t a c k  g a s e s :  Ms = M d  ( I -RWs)  + (Bus) . 
Where :  

Ms 
= M o [ e c u \ a r  w e i g h t  of s t a c k  gas,  w e t  b a s i s ,  ( l b x l l e T L  

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

Run # 1: MS = 3 0 . 0  (1- , 3 0 2  + 18 ( , 3 0 2  1 = 2 6 . Y  ( ! b . / l b . - m o l e ) .  

Run W 2 :  M = Y C I , O  (1- , 2 9 1  1 + 18 ( , 2 9 1  ! =: 26.5 ( I b , . i \ b , - - m o i . e ) .  
5 

Run # 3 :  M = 3 0 , 0  (1.- , 2 8 7  1 + 18 ( ,207 = 26.6 ( t b . i l b , - - m o l e ) ,  
!5 



- Aval-age v e i o c i t y  o f  g a s  c,"ceam i n  s t a c k ,  f t . / s e c ,  
5 - - 1 

I I  K P  
= 8 5 . 4 9  f t / s e c  ( (g /g- .mole)- (om Hg1 / (.K)( mm H ~ O - ' ~  .- '2 

-- -- 
J I 

= 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  gas,  i n .  H20,  

1 1  'bar := B a r o m e t r i c  p r e s s u r e  a t  measurement  s i t e ,  ( i n . H g .  

'=g 
= S a t c k  s t a t i c  p r e s s u r e  ( i n , H g ) .  

'I I P = A b s o l u t e  s t a c k  q a s  p r e s s u r e ,  ( i n . H g )  = Pba,-+ P 
5 9 

' \ t d  
= S t a n d a r d  a b s o l u t e  p r e s s u r e ,  ( 29,92 i n . H g  1 .  

0 .J 1.1 t 5  
:= S t a c k  t e m p e r a t u r e ,  ( 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 + tS. 

= ~ ~ [ e c u t a u .  w e i g h t  o f  s t a c k  gas,  w e t  b a s i s ,  ( l b / l b - m o i e ) .  
5 

3.7 Run #t 1: V = (85 .48 )  ( , 8 4 1  ( , 7 1 1  -\ 
\ 

6 1 1  
,-,-,----.--- -- = 4 4 . 7 9  f t / s  
i 3 0 , 0 0 1 ( 2 6 . 3 8 1  

3J 
Run # 2 :  V -: (135,1.1.8) { ,S'.C) . '75) -\  

\ .  

Run H 3 :  V - f 8 5 . 4 8 )  1 . 84 )  - 6 8 )  "'\ 
\\ 

...--_..._...-_----- ...- 
619 

= 4 7 , 5 1  f t / 5  

( 3 0 , 0 0 ) ( 2 6 . 5 1 )  

_ _ _ . . . - _ - I _ _ . . . - -  - - -  
621 

= Lb3.10 f t / ~  
( 3 0 . 0 0 ) ( 2 6 . 5 6 )  



I I 
S t a c k  gas f!ow f a t e :  

Where : 

q 5 d  = Dry v o l u m e t l - 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  

I ! *  s t a n d a r d  c o n d i  t i o n s ,  ( d 5 c f . / h 1 - )  9 

= C r o s s  s e c t  i o n a \  a r e a  of  s t a c k  ( f t ,  12 

1 I 3600 
= C o n v e r s i o n  f a c t o r ,  s e r , / h r ,  

tS  
= S t a c k  t e m p e r a t u r e  ( * f )  

- 

11 T5 
= A b s o l u t e  s t a c k  t e m p e r a t u r e ,  (*R). 

0 

= 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 ,  (528  R) a 

= 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 ,  t i n , H g . ) ,  

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

PS 
= 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 .  1; = Pbar 

+ ' g  

I 1 ' 5 t d  = S t a n d a r d  a b s o l u t e  p r e s s u r e ,  ( 2 9 . 9 2  i n , H g ) ,  

- - 1 5 8 6 8 2 2  d s c f  / 95, = 3600 (1-,291) ( 43.51) 1 S5.3! 

( 

I I 

- - - - 
528 

-----.- 

-- - 1b42988 ds c f  / 

Run # 3 :  

Qsd = 3600 (1-,287) ( 43.10) i i 5 , 3 )  

hi '?  
-- -- 

- - - - 
30,00 ----- 
2 9 . 9 2  

-- -- 

- - - - 
528 

------- 
621 

-- -- 

- - - - 
30.00 
-----.. 

2 9 . 9 2  
-- -- 



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

Where: 

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  of p a r t i c u l a t e  ma-ter 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 / d s f ) ,  

Q = Dry v o l u m e t r i c  s t a c k  g a s  f tow 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 l h r ) ,  

( . 0 3 0 0 )  ( 1 4 9 2 0 4 8 )  
Run # 1: E - 6.4 I b .  / h r ,  - - ---------------.----- - 

7000 

( , 0 3 4 2 )  C 1 5 8 6 8 2 2 1  
Run # 2:  E  - 7 . 8  l b .  / h r ,  - - ------------------.---- - 

7000 



1- Isokinetic variati 

I 

Where: 
, 

I = Precent isokinetic sampl ins. 
1 1 i 100 = conversion to percent, 

0 

Ts = Absolute average stack g a s  temperature, R. 

0.002669 = conversion factor, Hy - ft 3 /mi - O R .  

] 1 'ic 
= Total volume o f  liquid collected in impingers and silica gel, r 

0 

Tm = Absotute average dry g a s  meter temperature, R ,  

1 I 'bar = Barometric pressure at s a m p l i n g  site, ( i n H g ) .  

= Average pressure differential a c r o s s  the oriface meter, (in.H,i 
L 

= S p e c i f i c  gravity of mercury. 

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

= Total sampling time, m i n u t e s ,  

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

P 
s = Absolute stack g a s  pressure, i n , H g .  

\ 

I 1  A,, = C r o s s  sectional a r e a  of nozzle, ftZ, 

Run W 1: 

1 = 100 X 611 

Run # 3: 

I =: 1.00 X 621 

Run # 2: 

1 .= 100 X ,519 = 101 7 

52,O ----- 
(0.00266?)(419,0) + 572 

- - - - 
1,69 

30,OO + ----- 
13.6 .............................................. 

60 ( 72 ( 47.51 ) (30,OO ) ( ,000383 ) 



V I E  FIELD DATA 





I --- 

I .  
I 

I s '  

1 ;. 
- 0 

U 
L I '  g 
C 
V) 

M I !  ; 
w 
V) 
0) I @  

J V) 

6 
-4 
In 
.2 
E 
Z 

1 8  
E = 

d. PT 





RAMCON emissions test -log sheet , cont. DATI 8 - 3 - i ~ .  L O C A T I ~  V 3 TEST NO. 

l YPINGER 
TEMP 

('f 1 

60 
do 
60 
S S  

s S  
5s 
SS 
5 
SS . 
'sS 

CSS d 

SAMPLE 
BOX TEMP. 

('F 1 

zSC> 
2 9  

223 
2 s  
255 

z s  

zss 
2 5 s  
255 
2.S-S 

GAS 
VOLUMf 

~ r n  (ft!) 

?S~,OO 

1%89 

788.M 
7 3 ~ 2 4  
153.~3 
7 9 ~ . & .  
1Qb3S 
1Stb-S 
802.rt-7 
~ . = i o  
e ~ d . ~ +  

ps TRAVERSE 
POI NT 

ORflCE DIfF. 
PRESSURE 

STACK 
TEMP 

S4MPLlNC 
TIME 

GAS SAMPLE 

i n  

130 
1 3 0  

( 3 0  
I S S  
I35 
3 

135 
135 
/35 
14 
135 

AH (in.HzO) 

(.T> 

133 

2. 1 
(37 

@?&6.+7 

I.r8 
7 
ZeJb 

ZS6 
3 
zhsb 

VELOCITY 
H €AD 

TEMP.('F 

out  ., 

10- 
1- 

loo 
l o 5  
[oS 
/05 
14% 

(05 
/sS 
lo5 

105 

e fmin 

I O : ~ Z /  

(0: & 
[o:& 

/o:S\ 

I@;* 
1~;67 
IWO 

I(:03 
i o . / w ~  

11:09 
iUL 

2 

3 

3 

APs (1n.H20) 

C P  

8& 

'> 

1 b 

la ,< 
0.q 

0.8 

O.L 

- 

(1n.H20) - 

5 

q 

3 
4 
5 
5 
Y 
5 

5 .  

, T S ( ' f )  

1b0 

I bo 

160 
lW 
fk0 

a 

Is '  
IbS 
ISS 
(m 
160 
IS5 

1 1  

r 2 /  









Y = \ to\  
a h 

I f  there is only one thermometer on the dry gas r t e r ,  record the temperature under td I\) 
w 
V 

where 

POSTTEST DRY GA8 METER CALIBRATION DATA FORM (English units)  

Test number Date ,3-13-$+ Meter box number / 8s plant L c %  3 A;- 
Barometric pressure, Pb = 2 %  i n  g Dry gas meter number 4 898 36 Pretest  Y 

3 = Gar volume passing through the wet t e r t  meter, f t  . 
3 Vd = O.8 volume passin8 through the  dry gu r t e r ,  f t  . 

t = Temperature of the gas i n  the  wet test w t e r ,  OF. 

= Tcllperature of the i n l e t  gas of the dry g u  meter, OF. 

td = Tajwrature of the ou t l e t  gas of the dry gab meter, OF. 

0 

- 
Orifice 
manometer 
se t t ing,  

(MI, 
in. H ~ O  

td = b e r q e  temperature of the gar i n  the dry gas r t e r ,  obtained by the averaae of td and td , OF. 
i 0 

bii = Prerrure d i f fe ren t ia l  acrors o r i f i ce ,  in. HZO. 

vacuum 
se t t ing ,  
in .  ~g 

S 
Ct. 
Y 

Yi Ratio of accuracy of wet t e s t  meter t o  dry gas r t e r  f o r  each run. 

Y = Average r a t i o  of accuracy of w e t  t e s t  meter t o  dry 89s w t e r  fo r  a l l  three runs; 
tolerance = pre tes t  Y 20.05Y. 

Yi 

Vw Pb (td + 460) 

\ to\ 

\ t o \  

\*o \ 

P,, Barowtric prerrure,  i n .  Hg. 

Time 
(8) , 
.in 

8 = Time of cal ibrat ion run, =in. 

\3,b3 
lo%% 
Q4-7 

Gas volume 

310 
3 ~ 0  10 T* 
38b 10 7+ 

Quality Auourance Handbook M4-2.4A 

Wet t e s t  
meter 
(v 1, 

"3 f t  

Temperature 
Dry gas 
meter 
(v 1, 

d3 f t  

Wet t e a t ,  
meter 

( tW),  
OF 

\0310 
\0SIS 
\a.s 

1 
1 \9 
\\7 

Dry gas meter 

33 
Sa 
83 

Averags 
( t d ) S  

OF 

In l e t  
( 1 

i 
OF 

Outlet 
t d  1, 

o 
OF 



t2UI  
rV3 l l t3 1 UK Y b A 3  M t  1 t K  CALltJKA'fION DATA FORM 

EPA CALIBRATED ORIFICE 

W b r a t i o n  D a t e s -  n- SY kampling Vacuum Pressure Gas Cas Sample l e m p  ' 
Device Number 1 

I Time (in. Fig) Diff. Orf. Sample At Dry Gar Meter 
. (0)  min. Mtr (H20) 'Skfl" Inlet 

( o n  
Device K8 L.5 2s x 10-4 - - - Outlet 
Meter Box Na l ZS 4 H a"g. 
D.G.M. NO. 6 89 836 
pbat 755.9 

Where; 

I I V m d  = Dry gas volume through meter at standard conditions, cu.ft. 
(Determine using Method 5 formulas and procedures.) 

I (1 2 = Dry gas volume through calibrated orifice at standard conditions. 
3 Calikated orifice constant (Determined by EPA). 

Po = Pressure at entry to orifice mm Hg. 
= Temperature at entry to orifice OK. 



1 rub 1 r cb 4 un r bnb  ML 1 cn '$!~L~L)KA 1 ION DATA FORM 
EPA CALIBRATED ORIFlCE 

J I V,std = Dry gas volume through meter at standard conditions, cu.ft. 
(Determine using Method 5 formulas and procedures.) 

:J I vs 
= Dry gas volume through calibrated orifice at standard conditions 

K ' = Calibrated orifice constant (Determined by EPA). 
Po = Pressure at entry to orifice mm Hg- 

= Temperature at entry to orifice OK. 



'PA rmUPoAL VDL. 111 
section m e  3.4.2 
Revision No- 0 
 ate ~anuaG is, 1980 
Page 17 of 22 

(ref temp, OC + 273) - ( test  t h e m  temp, *C + 273) J 
f ref temp, OC + 273 1 100 <1.58. 

v .  

PIgure 2.5 stack temperatur. sen-r calibration data form. 



€PA QA MlWUAL VOL* 111 
Section Nom L4.2 
Revirion #o. 0 
Date January 15, 1980 
Page 17 of 22 

Date 7- lao 8 4  ~hermocouple nutabar Y 
, 

Ambient temperature a s Oc mrowtric pressure 39.3 4. in. ag - 
Calibrator I unnre D ~ e f  ermce: mercury-in-glass r, - 

other 

'Every 30°C (50°P) for each reference point. 

%ype of calibration system used. 

=I lref  temp, OC + 273) - (test the- temp, OC + 273) 1 
[ ref temp, OC + 273 1 100 <l.SI. 

w .  

Figure 2.5 rtack temperature sensor calibration data form. 



RAMCON ENVIRONMENTAL CORPORATION 

EPA QA MANUAL MIL. 111 
Section No. 3.4.2 
Revision No. 0 
Date January 15, 1980 
Page 17 of 22 

m t o  84'84 Thermocouple number 5 ' 
I 

Ambient tenperat- 79 Oc mrometric pressure 8 , 3 7  in.  Hg 

I P 
Calibrator sfh h Reference: mercury-in-glass * 

other " " " 
1 i . .  . . . . . . .  

11  very 30°C (50°F) for each reference point. 

b~ype of calibration system used. 

[ (ref temp, OC + 273) - (test therxqa temp, OC + 273) 1 
[ ref temp, O C  + 273 ] 100 <1.5%. 

w .  

I I Figure 2.5 stack temperature sensor calibration data form. 



U X 0 M  ENVI R O I U ~ T ' ~ ~  CORPORATION 

lotala Diameter Calibration 

D8te Signature 

P1to.t Tube Calibration (S Type #.a - 0 4  
Calibrated by: 

MPUTIOII 

%(a) $b)%w. 

"A" SIDB CALIBRATIOM 

2 

b (4 
a azo 
(in. 810) R U ~  140. 

1 

a J 

Ap r t d  
-a#  
(in. H$) 

1 

DBvuTxau 
h(r)%(~) , 

- # 6\ 

- let  

-,o\ 

rt3 

F,(SIDBB) 
& 

I 

llua %. 
1 

2 

1 3 

2 

3 
* 

,781 

bp(d 
Hzo 

h. H#) 

75 
, 81 
i* lb 

dp mtd 
azo 

(in. a@) 

44s 

a a 
6 I 

%(8) 

,375 
,791. 
t 701 

* 

.785 & , o (  

( s  

5 7  

. 
, 7 1 % ,  

q s  
I #  do 



Lear S i e g l e r  Stack Sampler 

1 

i t  Heating Probe Calibration 
I 

/ 

R o b e  No. Robe -8th 

D a t e o f ~ l l i b r a t ~ o a  8 2 9 %  Sgguture  

1 Nanre of Company t o  be t e s ted  

Note: 3 f t .  probe - 5 m i n .  warmup 
6 f t .  probe - 15 m i n .  warmup 
10 f t .  probe - 30 m i n .  warmup 
Calibration flow rate = .75 CFn 

I 
0 2 4 6 8 

PO- NO. EED-17-2 PROBE HEAT SETTING (XI 
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RAMCON Environmental Stack Test  Team - 

Sumner Buck - President & Field Supervisor 

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

graduate of t he  tPA 4>U "bource bampling tor Particulate Pollutantst1 

course and the 474 "Continuous Emlss~ons Monitoring" course all given 

at RTP. Mr. tjuck 1s a qualitled V.t. reader w ~ t h  current  c e r t ~ t ~ c a t i o n .  

Mr. Buck has personally sampled over 300 stacks including over 100 

asphalt plants. H e  IS 4O years old and a graduate of t he  University 

of Mississippi with graduate studies at Memphis S t a t e  University and 

S ta t e  Technical Institute of Memphls. 

3. Cameron Mitchell - Team Leader 

Cameron Mitchell has been employed by RAMCON for several years. 

He has undergone extensive tranlng in Methods I through 8. He i s  

qualified as a team leader and has personally sampled over 100 s tacks  

including 40 asphalt plants. He i s  currently enrolled in Memphis S t a t e  

University with a major in Civil Engineering. 



XI. VISIBLE EMISSIONS 
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MARYUND STATE M P W E N T  OF HEALTH AND MENTAL HYGIENE 

OFFICE OF ENVIRONMENTAL .a 

AlrM.nrglrrmaAdmWdcdkn 
~ B u i # c r O  

201 w. m o o n  sbw * 
Wthnon, hmyW21101 

REPORT OF OBSERVATION OF I ~ B L E  EMISSIONS 

/ / 

F$m A t  Start Of Observation - - . .  

Color of Plume! 
. . , . '1 : 8 Z ' l < .  c / v  

, .<*a i'?; mint of Discharge ": ' I '  . .. , , - 
-LA-- ,, .--- Nona 

j l  /-\ , re- 3s-am rau- I Attached 
point of Obsarvatia 1 h 6. 6' J r U .  +, ,/ A 

Lktachcd 

1 *'d - I ] +y ~ondit ioaa,- . t i i  .G v L. \ n t  Temperature 

I 



(39) 
1 HYGIENE M A R Y ~ N D  STATE D E P ~ T & ~ T . O F  HEALTH A N D ~ ~ E N T ~  

OFFICE OF ENVIRONMENTAL PROGRAMS 
Air Management Administration 

O ' C m  Building I .  . . 
B 

201 W. Preston Street 
Baltimore, Maryland 21201 . 

REPORT OF OBSERVATION OF VISIBLE EMISSIONS 

L)u t e 7 / Q O  4 t 
Y .  8 I 

Time A t  Start Of Observat ion' 9 . 3 .( . - 
r# h.. 

c. 

None 
b- S t e a m  Plum , Attached 

o ' n t  of  Observation 0 Detached 

/'I' 
Sky Condit ions.  9  ̂ .+I 

r y r  I 

)fd ~ir ;c t  i o n  

. . -. r 

J I 

I I Name of' Observer -- - ,),[-p*- . . 
h 



L 

I' - (40) . .  
MARYLAND STATE DEPARTMENT OF HEALTH AND MENTAL HYGIENE 

OFFICE OF ENYIRONMENTAL PROGRAMS 
Alr Management Admlnlutratlon 

O'Conor Bullding 
, 201 W. Prerrton Strwt 

Baltimore, Marytand 21201 

, REPORT OF OBSERVATION OF VISIBLE EMISSIONS 

Date U Q u S  t 9 8 7  
J I 

Time A t  S t a r t  Of Observation 2 .*IF om 
I 
1 ' 
Remise  N- SA,IT 1 

IA4dress County 

*i).pe OE i n s t a l l a t i o n  P Ao/  7~ Ro?cl P l o d  c o l o r  p l u m .  &a;, 
I ,  b 

i 
J,dinr of Discharge &on Sr p u b d o  5 h . Y  - 0 None 

Steam Plume Attached 
I 

]~gint o f  Observation L u f l  n f  -0c X 0 Lktachcd 

1 1 -  'C d Sky Conditions PQrt~v  0 U 11 Ambient Temperature 7 C F 
I ' 2  .. 

Wind S p e d  /' - 3 &A , . . 

Name of Obqerver 




