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R A M C O N  
RAMCON BUILDING 223 SCOTT STREET MEMPHIS, 1 ENNESSEE 381 1 2  TELEPHONE 901 / 458-7000 TELEX 53-806 

July 31, 1984 

Mr. Rick Cole 
Genstar Stone Products 
11 350 McCormick Road 
Executive Plaza N 
Hunt Valley, MD 21031 

Subject: Particulate Emissions Test - CockeysviHe, Maryland Plant 

Dear Mr. Cole: 

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

You will want t o  sign the  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 t h e  
future. 

C s u m n e r  Buck, I11 
President 

Enclosures 
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INTRODUCTION 

On July 17 and 18, 1984, personnel from RAMCON Environmental 

Corporation (REC) conducted a source emissions tes t  for particulate 

emissions compliance at Genstar Stone Products' Astec drum mix asphalt 

plant located in Cockesville, Maryland. RAMCON personnel conducting 

the  test were Sam Turner, Team Leader and Miles Mason. Sam Turner 

was responsible for t h e  laboratory analysis, including taring the  beakers 

and filters and recording final data  in the laboratory record books. 

Custody of the  samples were limited t o  Mr. Turner and Mr. Mason. 

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

t h e  plant's baghouse 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 t h e  U.S. 

Environmental Protection Agency. 

11. TEST RESULTS 

Table I summarizes t he  test results. The grain loading limitation i s  

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

Matter (1) as amended. The allowable emissions for t he  S ta te  of 

Maryland a r e  found in C.O.M.A.R. 101806.03. Ms. Kathy Gunkel 

observed the  testing conducted by RAMCON. 



TABLE I 

SUMMARY OF TEST RESULTS 
July 17 & 18, 1984 

Test Isokinetic Actual 
Run Time Grain Loading Variation Emissions 

Average 0.0229 gr/SCF 4.7 Ibs/hr 

On the  basis of these test results, t he  average grain loading of t h e  three 

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

limit set by the  S ta t e  of Maryland. Therefore, t h e  plant is operating in 

compliance with S t a t e  and Federal standards. 

111. TEST PROCEDURES 

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

requirements of t h e  U.S. Environmental Protection Agency as se t  forth in 

39 FR 9314, March 8, 1974, 60.93, a s  amended. All th ree  tes t  runs were 

sampled at three minutes each. 

B. Problems Encountered: No problems were encountered. 



C. Sampling Site: The emissions test was conducted a f te r  a baghouse on 

a rectangular stack measuring 29.75" x 44.25" with a n  equivalent diameter of 

35.6". Seven sampling ports were placed 19" down (0.53 diameters upstream) 

from the  top  of t he  stack and 73" up (2.1 diameters downstream) from the  last  

flow disturbance. Twenty eight points were sampled, four through each port 

for three minutes each. 

Points 
on a Probe 
Diameter Mark - 



W- THE SOURCE 



N. THE SOURCE 

Genstar Stone Products employs a Astec drum mix asphalt plant which i s  

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 the  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 the  desired formulation onto the  cold feed 

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

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

mix is used, i t  i s  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 t h e  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 the  storage silo through a slide g a t e  into 

waiting dump trucks, which transport t h e  material to a final destination for 

spreading. The rated capacity 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 t o  heat air t o  dry the  aggregate, and t h e  

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 is manufactured by Astec. The exhaust gasses a r e  

drawn through t h e  baghouse and discharged t o  the  atmosphere through the  

stack. The design pressure drop across t he  tube sheet i s  1 - 4 inches of 

water. The particulate matter ,  which is removed by t h e  baghouse i s  

reinjected into t h e  drum mixer. 



I. Aggregate bins: Virgin and recycled aggregate is  fed individually into 
each of the  bins by type. It i s  metered onto a conveyor belt running 
under the  bins t o  a shaker screen. The proportion of each aggregate type 
is determined by the  job mix formula and pre-set t o  be metered out  t o  
meet  these specifications. 

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

Weigh conveyor belt: The aggregate is conveyed t o  the  rotary drum dryer 
on a conveyor belt which weighs the  material. The production ra te  is 
determined by this weight reading. 

Rotary drum dryerlmixer: 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. 

Burner: The fuel fired burner is used to dry t h e  rough aggregate and sand 
in the rotating drum as well as reheat recycled asphalt when it is part 
of the mix. 

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

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 t h e  bag surface. This 
particulate matter is collected at the  bottom of t h e  baghouse and 
reinjected into the drum mixer where it is  used as part of the  finished 
product. 

Liquid Asphalt Storage: The liquid asphalt is stored in this heated tank 
until it is needed in the mixer. The amount of asphalt content and its 
temperature are pre-set for each different type job. 

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

Surgefstorage bin: The asphaltic cement i s  dumped into this surge bin 
and metered out  t o  dump trucks which pull underneath slide ga te  at the 
bottom of the  bin. 

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

Truck loading scale: As the trucks receive the  asphalt from the 
storageisurge bin they a r e  weighed on the  loading scale which tells the 
plant operator t he  amount of asphalt that  is being trucked on each 
individual load. 

Stack 



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

DRUM-MIXER PLANT 



DATA SUMMARY 

P l a n t  

1. Manufacturer of p l a n t  E = 7 Z Z  
2. Designed maximum opera t ing  capac i ty  %s' TPH @ - % moisture.  

3. Actual opera t ion  9$,g3 r te Z a  TPH @ Z 3 q  moisture. 

4. S t a r t u p  date 

5. Type of f u e l  used i n  d rye r  

6. Quanity of f u e l  consumption /r fi2 
1 

. 
Aggregate 

7. Name/type of mi% CCSUR . 
8. Percent  a s p h a l t  h mix 6 %. 

9, Temperatwe of a s p h a l t  '2 foa . 
10. Sieve/Screening ana lys i s :  % Passing; 

00 96- I.& 4C id' - 3.2 1" 3/8" 

3 100 4 L 4% /3 74/43 ' I 0  

. L. 

3 ZJaa-? ; - . .b' 

. - G'. 

rb- 6 3  1200 f 
I - 

5 ,' .;. . 
- .  -g l lgLuse  3 

_ . I  -. %,, ..--.. - .  . +, y*:.. 

11 :' ' Manufacturer 
7 .. 
12. No, of bags 9/0 . Type of bags 

13. A i r  to  c l o t h  r a t i o  ; 1 . Designed ACFM 
-* 

14.  Square f e e t  of bags 

, r e v e r s e  a i r  15. Type of c leaning;  pu l se  jet 

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

16. Cleaning c y c l e  time J Csk-b 

17. I n t e r v a l  between c lean ing  c y c l e  Cg.- G 
j 

18. Pressure  drop ac ross  baghouse ps i .  

19. Pulse  pressure  on c leaning  cyc le  /6 ps i .  

COMPANY NAME DATE 

COMPANY 



I PLANT DATA 

Phone # &%d%@ 3 

PLANT MAMJFACTURER PLANT MODEL NO- &gx Lrk~L?LNT TYPE mdlrm ,& 
I MIX SPECIFICATION NO. OIL s CIFICATION NO. 

I TIME: START STOP 

-- 

s T 4 3  7/1! ' /d~ 
' bcneQ,/ ~ 9 d  a S L  %Yo 7Y.P 

1 
! 2 r  G/&k 9 39% Z 3 t  0 ' 1 9 9  JFQ, 0 l' 

0 ?gap 97s-y  1 7f iv  
REMARKS : \ 



V. EQUIPMENT USED 



EOUIPMENT USED . 

Equipment used on conducting t h e  p a r t i c u l a t e  emissions 

test w a s :  

The Lear S i e g l e r  PM-100 s t ack  sampler wi th  appropr ia t e  

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

up according t o  t h e  schematic on t h e  next  page. 

A Fisher S c i e n t i f i c  211-B a i r g u i d e  (uncorrected)  aneroid  

barometer w a s  used to  check t h e  barometric pressure.  

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

and m e t e r  temperatures. 

A Hays 621 Analyzer w a s  used to measure t h e  oxygen, 

carbon d ioxide  and carbon monoxide con ten t  of t h e  s t a c k  

gases.  
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING 

I. Field Preparation 

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

Filters are removed from their bcx and numbered on the  back side 
with a fel t  pen. The numbering system is continuous from job t o  job. 
The filters a re  placed in a dessicator t o  dry for at least 24 hours. 
Clean plastic petri dishes, also numbered, top  and bottom, a re  placed 
in the  dessicator with the  filters. After dessication, the filters are  
removed one at a t ime 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 ext ra  filters included as spares. 

Be SILICA GEL: Silica Gel used for the  test is prepared as follows: 

Approximately 200 g of silica el is placed in a wide mouth "Masonm 
. . type jar and dried in an oven f 1750C for two hours). The open jars 

are removed and placed in a dessicator until cool (2 b u r s )  and then 
tightly sealed. The jars a r e  then numbered and weighed on the triple 
beam baiance to 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 a s  the number of filters. Silica gel should be indicating 
type, 6-16 mesh. 

IL Post-Testing Lab Analysis 

A. FILTERS: The filters are returned to t h e  lab  in their sealed glass 
filter holder which was used in field sampling. In the  lab these 
holders a rc  opened. The filter is placed in its petri dish with the  lid 
off and returned to the  dessicator for at least 24 hours. The top half 
of the  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 Dl. After 
dessication, the filters a r e  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 a t  220°F 
for two to  three hours, v;eigh the  sample, and use this weight as a 
final weight. 

8. SILICA GEL: The sealed silica gel jars should be reweighed on the 
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 a r e  returned in sealed Mason jars and 
consist of A.R. Acetone with an  unknown solid content. Clean 250 
ml beakers a r e  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 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 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 t h e  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, t h e  liquid collected in t he  
impingers must be analyzed for  solids content. This involves a 
similar procedure to the  probe wash solids determination, except  t ha t  
the  liquid is deionized water. 

E. ACETONE: Conduct a blank analysis of acetorre in the 1 gallon glass 
container. This acetone will b e  used in the  field for rinsing t h e  
probe, nozzle, and top half of t h e  f i l ter  holder. Performing such a 
blank analysis prior t o  testing will insure t h a t  t h e  quality of t he  
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) t h e  fi l ter paper sometimes s t icks t o  the f i l ter  holder. When 
removing the  fi l ter it may tear. In order  to maintain control of any 
small pieces of f i l ter  paper which may be easily lost, they a r e  washed 
with acetone into t h e  probe washing. This makes t h e  fi l ter weight 
light (sometimes negative) and t h e  probe wash correspondingly 
heavier. The ne t  weight is the same and no particulate is lost. This 
laboratory procedure is taught by EPA in the  Quality Assurance for 
Source Emissions Workshop at Research Triangle Park and i s  approved 
by EPA. 



WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE 

1 Tha Sartorius balance is accurate to approximately +012 mg end has cr maximum 
capacity of 200 g. I t  is equipped with wpre-weighing* whkh enables an unknown 
mess to be quickly weighed to a +1 g level with no acljwtrnmt It also has a tare 

1- weighing feature which is for quick net gain measurement without subtract ion. 
Before weighing en item, the balance should first be zeroed. This step should 
be taken before every series of weighings. To do thb, the balance should have 
RU weight adjustments at  ipzerow position. 'The beam arrest lever (on the lower 1 - 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 

I shouhl align the wzerow with the mark on the cabinet. If it is not so aligned, 
the adjustment knob on the right hand sMe (neu the tsar of the cabinet) should 

r be turned cartlllly until the marla align, Now ntva the beam arrest to 

i c  
hotlz6nt.l arnst ~ t i o o 1 ,  The balurccl b now "mme. . 

1 . ' .  .. ~ o ~ ~ i ~ m , i t i s ~ i m t ~ c e d o n t h s p a n .  ~ndbrlkfin(tdoonat8clemd 

..- .. '. toavddrfrcummtdbhrrbancs Ttmrvsfgtrt~clatkrobolrt lmrlghthand 
- r M . I a u d b e . t U ~ .  ~ b e a m r r t c r t f 8 t b s n ~ t u m e d ~ ~  Th8 

~ t a b k h a t f h Z I f ~ ~ n t o f  t h e o a M n s t r r t l l n o n b & h b ! b ~ t o f t b i f 4 m  
fngrasw. 1lWwalegasprrstthsdivMad~th. i trmthsnaxeacdrl00g . 
wtigM (about 3-1/2 ounces) and I t  Is mcassvy to urest the bahnce (beam 
arrest lever) end move the lever tor 100 g weight away from you It is located 
on the left hand side of the cabinet near the f m t ,  and fs  the knob closest to 
ths skk of the cabinet. The balance is now s@t to weigh items between 100 and 
200 grams, Thc hetance will not wefgh items greateta thur 200 grams in mess. 
M d t r y & t a d o t h i r m l g h t h a r m t h e ~  b m . n r b s r - - t h b b a ~ W  

I . pmddoa instrument. _ . *  
3 ,  ! 

! 
~ t h r s b e a r n t r r ~ t s b , f a c i t h # r r a ~ t ~ ~ p r o l c d d u r a b n o w ~  

* :  maw. When thr weight of the Item in p u n s  is four& Wal  W that arnau\t wttb 
tha two knokron the left hand sick (ntdr the 100 glatrer)coWco&d yellow ... and green. As you dial the weight, the digit8 wiU appear on the front of the 
cabhat. Whcn the proper amount is diuled, carafully move the arrest lever down 
with a slow, steady turn of the wrist. The lighted dal wil l  appear, and the right 
hand side knob (front of cabinet) is turned to align the mark with the lower of 
the two lighted wale divisions which the merk appears between. When these 
marks #.re aligned, the two lighted digits along with tbe two indicated on the 

1 right hand window on the cabinet front are the fractional weight in grams (the 
decimal would appear before the lighted digits) and the whole number of grams 
weight is the amount "dialed inn on the left. 

In general, be sure that the beam is in warresP position before placing weight 
on or taking weight off of the pan. Don't "dial in* weight unless the beam b 
arrested, either. The balance is sensitive to even e hand on the table near the 
belance, so be careful and painstaking in every movement while weighitlg. 



SAMPLE ANALYTICAL DATA FORM 

P l a n t  Loca t ion  f 3 ~ h J  z#& \ 
Sample Loca t ion  I ; ~ ~ '  

' '  GO& R e l a t i v e  humid i ty  i n  l a b  

Dens i t y  o f  a c e t o n e  ( Pa) 7 8  ?? g/ml 

RUN 1 RUN 2 RUN 3 1 
Acetone r i n s e  c o n t a i n e r  number 

Date/time of w 

Date/tirne of wt')-80*P1 l l h  
D a t e / t i m e  of w t q - ~ - H  

, , . a - .  
:. 

. .. 

N o t :  I n  no c a s e  shou ld  a blank r e s i d u e  0.01 mg/g or 0.001% of t h e  weigh t  

o f  a c e t o n e  used be  s u b t r a c t e d  from t h e  sample weight .  

Remarks - . - 
a 

S i g n a t u r e  o f  a n a l y s t  S;c? uL r~ 
s i g n a t u r e  of rev iewer  4 /,)u - 

Qua1 i t y  ~ s s u r a n c e '  Handbook M5-5.3 



COMPANY NAME GeN ST A rn 
Chloroform and Ethyl Ether Extraction for EPA Method 5 (back half) 

Relative humidity in lab  95 % 
Density of chloroform and ethyl e ther  

Chloroform and ethyl e ther  rinse volume ml 

Da teh ime  of wt 7-30- JY 519 5 Gross wt. g 

Datel t ime of w t  7 -30 .  LSY Gross wt. g 

Avg. Gross wt. 8 

Tare wt. g 

Wt. of par t iculate  in chloroform ethyl  e ther  r i nw g 

Water evaporation # 

Date/time of wt. 7-30. $4 m3 Gross wt. 8 

Da teh ime  of wt. 7 - 3 ~ - $ 7  3 , ' s  Gross wt. g 

Avg. Gross wt. g 

Tare wt. g 

Less chloroform & ehtyl  e i ther  blank wt. 8 

Weight of particulate from water (mf) 8 

Wt. of particulate in chloroform ethyl e ther  rinse g 

Total weight of particulate 6 3  g 

Note: In no case should a blank residue 0.02 mg/g or oaor% of t h e  weight of 
chloroform ethyl e ther  used be subtracted from t h e  sample weight. 

d Remarks7 .o-er  uw wJL d A  
I 

Signature of Analyst 

Signature of Reviewer 

RUN 3 

/Sc, 

/47.//$2 

/4?//76 

197. // 3 
/YZ o?& 

, OZ/$ 

/ 3?#gfo 

/_~4 ,pg30  

r3~.9S35'  

/3g ~ 3 3  it 
8 

-09.77 
" , O ~ J O  

. O L I ~  

./3~5- 

t 

RUN I 

1 5  0 

)90,96)7 

/r0,?577 

/YO .?=77 

I 7 361 

. . D Z O %  

4 
150, z $16 

/S0,15)0 - 
/50.2C13 

/r o .a 36 
0 

*w37  
, o a y  - 
-, 620% 

.o%S7 

RUN 2 

/T 

/*,/LO 7 

/~6.16/ /  
/~6. /609 

/ y l . / / / ~  

.0/?5 

F- 
r %. SW 9 

j$.H+r) 
&,S%UF 

136. d 373 
0 

. O Y 7 /  
. o x ; L ~ Y  

, 0 1 9 9  

. d y b  



Chloroform and Ethyl Ether  Extraction for  EPA Method 5 (back half) 

Relative humidity in Lab 
Density of chloroform and ethyl e ther  

D a t e h i m e  of wt Gross wt. g 

r~~~ 1 

Chloroform and ethyl e the r  rinse volume ml  

Da teh ime  of wt  Gross wt. g 

Avg. Gross wt. g 

- Less chlotoforrn ethyl e the r  Mank et. B 

Wt. of particulate in chloroform e thyl  ether r i m  8 

Water evapatibn # 

.DatJtime of w t . ' ) . ~ ? ?  f':qfw Gross wt. -6 

Date/time of wt.7-&-w 334& G~OU r r ~ .  8 

RUN 2 RUN 3 

Avg. Gross wt. g 

Weight of p a r t i c u h t e  in chloroform ethyl  ether rinse g ! 

Tare  wt. g 1 ~ 7  .O 999 /')b 49 
, 

Weight of particulate fKMI water  (mg) 8 #013 ,0374 

Total  weight of par t iculate  (mn) g g  

,/$?./ar P 
I $849 740 

, d 3 b  

Note: In no case should a blank residue 0.01 mg/g or 0.001% of t he  weight of 
z r o f o r m  ethyl e the r  used be subtracted from the  sample weight. 

Remarks A-J-- 

134 eRJ3 

Signature of A d y s t  

Signature of Reviewer 

/50,0330 





NAME: GENSTAR STONE PRODUCTS 

LOCATION: COCKEYSVILLE, M A R Y L A N D  d a t e  7/17/84 7/17/84 7/18/84 

SUMMARY OF TEST DATA RUN # 1 RUN # 2  RUN # 3  

SAMPLING T R A I N  D A T A  s t a r t  1 9 : 2 3  2 2 :  04 1 7  : 1+8 
f i n i s h  21 :17  2 3 :  31 1 9 : 1 5  

Sampl i n g  t i m e ,  m i n u t e s  

Samp l i ng  n o z z l e  d i ame+er ,  i n .  

Sampl i n 9  n o z z i e  c r o s s - s e c t i o n a l  a r e a ,  
t 2  

I s o k i n e t i t  v a r i a t i o n  

Samp l e  gas vo lume - m e t e r  c o n d i  t i ons, c f  . 
0 

Average  me te r  t e m p e r a t u r e ,  R 

Average  o r i f a c e  p r e s s u r e  d rop ,  in .H20 

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. 

VELOCITY TRAVERSE DATA 
2 I 

9 Stack  a r e a , f t .  A  9 ,1  9 . 1  9 . 1  . 

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. Ps 29 .10  29 .10  2 9 , 0 2  

11 B a r o m e t r i c  p r e s s u r e ,  i n .  Hg. Pbar 2 9 , 0 8  2 9 . 0 8  29 .00  

12 Average  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  Ts 736 7 4 2  749  

13 Average - \ /Gi i icTT?-KZi i i -  , ( CP= . 8 1  1 F 1 . 1 3  1.22 1.23 

1b Average s t a c k  gas v e l o c i t y  f t . /  s e c .  Vs 75 8 1  8 2  

STACK MOISTURE CONTENT 

15 T o t a l  w a t e r  c o l l e c t e d  by  t r a i n ,  m l .  V i c  294.0 3 5 8 . 0  335  0 

1 6  M o i s t u r e  i n  s t a c k  gas,  % Ews 19.5 2 1 , 2  2 0 . 3  

EMISSIONS DATA: 

1 7  S t a c k  gas f l o w  r a t e ,  d s c f / h ~ - ,  ( 0 0 0 ' 5 1  Qsd 1,383 1 ,461  1 ,478  

1 8  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 ,  q r / d s c f  Cs ,0193  ,0231  ,0264  

1 9  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 ,  l b s / h r  E 3 , 8  4 , 8  C ,r . 6  

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 ,  l bs /mb tu  E '  , O  , O  . O  

ORSAT D A T A  

22 P e r c e n t  C02 b y  volume 

2 2  P e r c e n t  02 b y  volume 

23 P e r c e n t  CO b y  volume 

24 P e r c e n t  N2 b y  v o  tume 



Total contamints by weight: 'GRAIN LOADING' 

Particulate concentration C gr,/dscf. 
Ei 

Where: 

C s = concentration of particulate mater in stack gas, dry basis, 
corrected t o  s t a n d a r d  condi t ions,g/dsf 

'n = Total amount of particu[ate mater coiected,mg, , 

'm(std) = dry g a s  volume through meter at s t a n d a r d  conditions, cu.ft. 

Run # 1: 

Run #I 2 :  

Run # 3:  



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

Md = O,44(%CU 1 + 0 . 3 2 ( % 0  ) + 0 . 2 8 ( % C O  * %N 1 .  
2 2 2 

W h e r e :  

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

XCO, 
L 

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

%O2 
= P e r c e n t  o x y g e n  b y  v o l u m e  ( d r y  b a s i s ) .  

%N 2 = P e r c e n t  n i t r o g e n  b y  v o l u m e  (d ry  b a s i s ) .  

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

0 . 2 6 4  = R a t i o  o f  O2 t o  N2 i n  a i r ,  v / v .  

0 . 2 8  = M o l e c u l a r  w e i g h t  o f  N2 o r  CO, d i v i d e d  b y  1 0 0 .  

0 , 3 2  = m o t e c u l a r  w e i g h t  o f  0, d i v i d e d  by 1 0 0 ,  
L 

0 . 4 4  = m o l e c u l a r  w e i g h t  o f  GO2 d i v i d e d  by 1 0 0 ,  

Run # 1: Md = 0 . 4 4 ( 1 0 , 0 %  1 + 0 . 3 2 ( 1 1 . O X  1 + 0 . 2 8 (  .OX + 79.0% = 3 0 . 0  
I b , / l b . - m o l e  

Run # 2:  Md = 0 . 4 4 ( 1 0 , 0 %  1 + 0 , 3 2 ( 1 1 , 0 %  ) + Q.28( . O X  + 79.0% ) = 3 0 . 0  
I b , / \ b . - m o t e  

Run # 3 :  Md = 0 . 4 4 ( 1 0 . 0 %  + 0 . 3 2 ( 1 1 , 0 %  1 + 0 . 2 0 (  . 0 %  + 7 9 . 0 %  1 = 3 0 , O  
I b , / l b , - m o t e  



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

W h e r e :  

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

=: 
v"c 

s t d  

3 0.04715 = C o n v e r s i o n  f a c t o r  f t . / g .  

V = Vo (ume 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 )  scf . 
"'=std 

- - - - 

------------ T ( s t d )  
M 

w  P ( s t d )  

- - - - 
V f - V i  

-- -- 

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 t  ( s t a d a r d  c o n d i t i o n s )  
WS95 td  

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 .  

= 0 . 0 4 7 0 7  

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  

- - - - 
Vf - 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 (in,HsO)(cu.ft,/lb.-mole)(*~) 

M 
W 

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

Q 

'-std = 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. 

% t d  = 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  H g ,  

R u n  # 1: 
' u n ( s t d )  = ( 0 . 0 4 7 0 7 )  ( 2 8 0 , O )  = 13.2 c u . f t  

V w s g ( s t d )  = ( 0 0 0 4 7 1 5 )  ( 14,O) = ,7 c u . f t  

Run # 2: 
V w c < s t d )  = ( 0 . 0 4 7 0 7 )  ( 3 4 5 . 0 )  = 16.2 c u . f t  

' U 5 $ ) ( 5 t d )  = ( 0 , 0 4 7 1 5 )  ( 13.0) = ,6 c u , f t  

R u n  # 3 :  
' w s s ( s t d )  = ( 0 . 0 4 7 0 7 )  (320.0) = 5 c u , f t  

' w c ( s t d 1  = ( 0 . 0 4 7 1 5 )  i 15.0) = .7 c u , f t  



I 
M o 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 :  

1 W h e r e :  

B = P r o p o r t i o n  o f  w a t e r  v a p o r ,  by v o t u m e ,  i n  t h e  93% ) -earn,  1 w 5  

V = D r y  g a s  v o t u m e  m e a s u r e d  by  d ry  gas m e t e r , ( d c f ) ,  
m 

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

V = V o t 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  c o r c t e d  t o  

1 w595td s t a n d a r d  c o n d i  t i o n s  ( s c f  1 ,  

13.2 + ,7 

I Run # 1: BUS -...----------------- X 1 0 0  = 1 9 . 5 %  
13.2 + .7 + 57.51 

16.2 * ,6 
Run # 2 :  Bus = ------------------- X 100 = 21.2% 

16,2 + .6 + 62.48 

15.1 * , 7  

1 Run # 3: BUS = ------------------- X 100 = 20,3% 
15.1 + .7 + 61.9b 

] Holecular w e i g h t  o f  s t a c k  g a s e s :  M, = Md (1-Bus) + (Bus), 

W h e r e  : 

I M5 
= M a i e c u t 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 ,  ( t b , l t e ) ,  

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

/ Run # 1: Ms = 3 0 . 0  (1- ,195 ) + 18 ( ,195 ) = 27.7 ( I b . / l b . - m o l e ) .  

R u n # 2 :  M S =  3 0 . 0  (1- ,212 + 1 8  ( , 2 1 2 )  = 2 7 . 5  ( t b . / l b . - m o l e ) .  

Run # 3 :  M5 = 30.0 (1- ,203 ) + 18 ( , 2 0 3  > = 27.6 ( l b . / l b . - m o l e ) .  



S t a c k  gas  v e t o c i t y :  

Where: 

vS 
= Avarage v e l o c i t y  of gas s t r e a m  i n  s t a c k ,  f t  . / s e c .  

=P 
= 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  ) ,  

AP = V e l o c i t v  head  o f  s t a c k  gas, i n .  H20. 

'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 ,  

P9 
= S a t c k  s t a t i c  p r e s s u r e  ( i n , H g ) .  

P  
5 

= A b s o l u t e  s t a c k  gas  p r e s s u r e ,  ( i n . H g )  = Pbar+ Pg 

P.td = 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 ,  

t s  = 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 ) .  = 460 + tS. 

M, = Mo lecu la l -  w e i g h t  o f  s t a c k  gas, w e t  b a s i s ,  ( t b / I b - m o l e ) .  

Run # 1: V = ( 8 5 . 4 8 )  ( .81.) 1 , 1 3 1  -\\ 
\ 

736 
= 7 4 , 8 2  f t / s e c  

( 2 9 , 1 0 ) ( 2 7 , 6 6 )  

Run # 2: V = I 8 5 . 4 8 )  ( . S l )  ( 1 . 2 2 )  - \\ 
' 

742  
--------------. =: 81,40 f t / s e c  
( 2 9 . 1 U ) ( 2 7 , 4 h )  

-. 

Run # 3: V = ( 8 5 . 4 8 )  ( , 811  I 1 , 2 3 1  - 
\\\ 

749 --- ------------ = 8 2 . 4 2  f t / s e c  
( 2 9 . 0 2 ) ( 2 7 . 5 6 )  



Stack g a s  f l o w  rate: 

Where: 

a,, = 3 6 0 0  I - ; - B ~ ~ I I  V5 A 
-- 

Qsd 
= D r y  volumetric stack g a s  f l o w  rate corrected to 

s t a n d a r d  conditions, (dscf/hr), 
A = C r o s s  sectionaI area of stack (ft.)? 

3 6 0 0  = Conversion factor, sec,/hr, 

-- -- -- -- 

- - - - 
T5td -------- 
T s t k  

*s = Stack temperature (Of), 

TEi 
= Absotute stack temperature, (OR). 

--  - -  
P5 ---.- 
P 
st d 

0 

l s t d  = Standard absoiute temperature, (528 R ) ,  

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

P9 
.-= Satck s t a t i c  pressure, (in.Hg.1, 

P = h b s o l u t e  s t a c k  g a s  pressure, (in.Hg. ); = Pbar + P9.  5 

Pstd = S t a n d a r d  absotute pressure, (29.92 in.Hg). 

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

1 4 6 0 6 9 9  dscf /h 

Qsd = 3 6 0 0  (1-,195) ( 74.82) ( 9 1  

Run # 2: .. - - - - - - - 

1 b 7 7 8 4 0  dscf /h 

Qsd = 3 6 0 0  (1-,212) ( 8 1 , Q O )  ( 9 , 1 )  

-- -- -- -- 

528 ------ 
736 

-- -- -- -- 

528 ------ 
742 

2 9 , l Q  ----- 
29.92 

E 

29.10 ----- 
29-92 

- - 



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

( C5) ( QSd) 
E - - -------------- - - I b ,  / h r ,  

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

I C =: c o n c e n t r a t i o r l  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  g a s ,  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  1 ,  

I 
Q = Dry v o l u m e t r i c  s t a c k  g a s  f l o w  r a t e  c o r r e c t e d  t o  

s t a n d a r d  c o n d i t i o n s ,  ( d s c f / h r ) .  

- ( . 0 2 3 1 )  ( 1 4 6 0 6 9 9 )  1 R u n # 2 :  E - - 4,8 I b ,  / hr. .................... - 
7 0 0 0  



W h e r e :  

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

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

1 0 0  = c o n v e r s i o n  t o  p e r c e n t ,  

0 . 0 0 2 6 6 9  V i c +  ( V  m  /Tm) (Pba , -+AH/13 .6 )  
................................... 

6 0  0 Vs Ps An 

0 

Ts = A b s o [ u t e  a v e s a y e  s t a c k  g a s  t e m p e r a t u r e ,  R .  

3 0 

0 , 0 0 2 6 6 9  = con.ver . ; ion f a c t o r ,  H g  - f t  /mt - R ,  

' b a 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 l  
0 

= A b s o l u t e  a v e r a g e  d r y  g a s  m e t e r  t e m p e r a t u r e ,  R ,  

= B a r 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 ,  ( i n . H 2 0 )  

= 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 t  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  w e l o c i t y ,  f t . / s e c .  

' 5  
= 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 .  

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

R u n  # 3 :  

I = 1 0 0  X 749 

= 94 % 

R u n  # 1: 

I = 1 0 0  X 736 

- - - - 

-- -- 

6 2 . 0  ----- 
( 0 , 0 0 2 6 6 ? ) ( 2 9 4 . 0 )  + 555 

- - - - 
1,18 

2 9 . 0 8  + ----- 
13.6 

= 97 % 

R u n  # 2 :  

I = 1 0 0  X 742 

-------------------------.-------------.-------- 
6 0  1 84 ( 74,82 ) ( 2 9 . 1 0  1 ( , 0 0 0 2 8 9  ) 

- - - - 
67.7 ----- 

( 0 . 0 0 2 6 6 9 ) ( 3 5 8 , 0 )  + 558 

- - - - 
1 . 4 0  

2 9 . 0 8  + ----- 
13 .6  .............................................. 

6 0  ( 84 ) ( 8 1 . 4 0  ) ( 2 9 . 1 0  ) ( , 0 0 0 2 8 9  



FIELD DATA 
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RAMCON emissiks test  log shcet , cont. 1 1 ~ ~ ~ 7 -  19-84 UXI\TICN D$ TEST NO. 1 

SAMPLE 
BOX TEMP. 

('f  

a50 
a50 
JSO 
J sf7 
350 
s b 5  
2 6 s  
(96s 
% 5  

a&I 5 
abs 
&-5 
d b s  
a&,-5 

l MPINCER 
TEMP 

('f 1 

;$45 

ss - 
s, s 

- ( 5 3  
3 5  

5 '  

3.5 

ST 

ss 

~5 
5s 
55 
s s  
-5s 
ss 

GAS 
VOLUME 

~ r n  ( f t?)  

wid& 
7 ~ ~ 9 0  
7n7n  
7390 

7a.ao 

OR~ICE o~rr .  
PRESSUIIt 

AH (in.H20) 

I ,\ 
' b  
I *a 

I 1,  a 
ria 

-, 

I 
7 

I .-.-.-. . 
I 
! ---- .. ...-- 

-- - i 

V E LOCITY 
HfAD ; . 
APs l ~ n .  H2O) 

L A  

c 3 
Id 3 
r,3 
1,3 

TRAVERSE 
POINT 

I ,J 
L3 

CAS SAMPLE 

In 

la  s 
165 

10s 
10s 
10s 

.- 
I 
c-. 

1-7- I 
I 

t I ,,,. ,,, 

I 

VACUUM 
Hg 

(in. Hg) 

S4MPtlMC 
TIME 

a fmin) 

a : 3 3  

36: 3 6 

TEMP. IeF 1 
* 

out 

8 s  
8s -  
8s 
8s 
8 s 

905 

105 

105 
105 

10s 
1 05 
165 
105 
105  

&PI? ~ S 280 \ .&. 
~ o : s A  6 d 86 1 ~ 2 -  

7 a85 1. ? 
as6 ' I* s 
A%O 1. 3 

1.3 
1 I 375 1.5 

4 av.\\ 880 I S  

- 
I 1 

- 

I 
STACK 
T i  MP 

TI ( 'f 1 

+ 30:3q 

8 s  
8 5  
VS 

13" 

3 s  
8-5  
8s 

8 5 

v - 
6 

\ .\ 3 0  

3 
Y 

--1. - - 
I 

I t -- - -  -- - 

$30 

1 , 1  
7, L 
1 ,4 
,. a 
1.X 

1f4 
l$4  
I 4 

&J .a:q b 

6 

73bP5S 

-)q/.lo 
w4.. 60 
7 ~ b ; ) q  
348*80 
751.60 
753,+5 2tq. \4 

21: \? 

21 5 
a 7 s  
895 

3 8-6 
a86 

15 I 

I t s  
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w *-/ 
RAMCON ENVIRONMENTAL CORPORATION 

4 

Ihrn No. r - 
Meter Bax No. '7a0 2 6  C 
MeterH@ /, 2 A  

- 
C F x t a r  k 0 
P i t o t  lhbe W r i c i e n t  Cp 

I 
I 

W e n t  Teaperatme 
Barametrir: Pressure 
As- misture, % 

Nozzle fdentifica 
Avg. ,Calibrated Nozzle Dia. , (i 
ProbeHeater Set- S 
IRIZlk ~hte, m3/min. (cfm) -* 
Probe w Mate!rial 

ScMnatic of stack cross section 

~ b + . s a  (05  55a sa 

4- 
I 

a 
3 

33'. \ b 
&%i \ . G- 

aa:a 
3d!&S:30 

7 
6 
6 - 

b 

3 

3 
b 

+ 
0 )  I 

as5 

So 
,286 ad! 3s 6 

ax3 8 r 
a a : r )  

a 

ago 
a 80 
a 80 
~ E O  

13 
- 1. b 
1. 6 

2Fd 
2 Ba 1. 3 
290 !, 3 

\, 5 
19 
1 7  
1. L 

\. 

L5 
(.s 

\ \  o 
[lo. 

I ld 

7n. 3 6 

774.80 
"'7921d 

1- 2 
L +  
1. A 

In Lt 0. 17 
\. % 4 PO 

A 6  - - 

/ / d  

1 1 0  
110 

ios 
0 0  
// o 
11 o 

789. f o  
796.90 
'7V9.26 

3 

~5 

9 0  

7 0  

~ s . 0 0  

SO 

9 6  
4 0  

8 5  

8 4  
8s 
PS 

as 8 

3 $a 
 SO 

$a 

Sa 

sd 

a d  

3 8  

$5  

3s o 

s 6 
3s ~3 
SO 

su 
SO 

$a  . 

s a 
S a  

, ~ a  

S& 
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RAMCON emissions tes t  log shcct, cont. DATE- ~ T I ~ & & L  4 FST NO. Z 

I MPINCE R 
TEMP 

('F ) 

S b  

si 
SO 

SO 

SP 

SAMPLE 
BOX TEMP. 

('F 1 

.Z?Y n 

2 4  a 
JY o 

d4 0 
a45 
25s 
260 

263 

26s 

d b S  

3 6s 
a s  
26s 

d 6  3 
a4 

Sa 

sa 
SZJ 

sc3 
4 

Sa 

JLI 
s6 

id 

Y!Y 

I 

GAS 
VOLUME 

~ r n  (ft!) 

791. SO 
793.a 
796.33 
74 8.60 
goa so 
803. 10 

8 6 b ~  

80 7.90 
816.(0 

81 280 

8 1 4 ; ~ /  
8/6,bco 
BIB.90 
6kLlqa 
893 UY 

I 

- -  ---I--- . __--__C-_I -- . - 

GAS SAMPLE 

in 

7 1 0  
110 
11 0 

116 

I to 
(1  0 

/ lo 
/ l a  
110 

ria 
11 0 

11 o 
/ I  0 
/ / a  
//o 

ORFICE Olff. 
PRESSURE 

$li (in.M20) 

1, 3 
- I .  4 

1. 7 
I.& 

I. a 
1- < 

l .  2 
I, k 
I. 2 
I#& 
I. a 

1, 7 
1.3 
15 
l. v 

T ~ M P  .l'f 

out 

9 d  

9 0  

~6 

9 0  

85 
8s 

85 

85 
8 5  

a 
8s 
8s 
85 
PJ 

- 

I 
- 

1 - 
I 
I 

t ---L-- - -- 
I 

1-3 
1 -  ? 
1. 3 
r. 3 
1. '3 
- r, 2 - 
/. 4 
/, 6 
1.5 

a& 
F) J 8'0 

-. 

- 

STACK 
lf MP 

T t  ( ' f )  

ago 

3 pi3 
a80 
a85 
185- 

VACUUM 
am Hg 
(in. Hg) 

-5 

T R A Y E R S ~  
POI W 1. 

d 

a 
3 

r71 

J 

+ 

I 
C- 

V E L O ~ I T ~  
HEAD 
b p s  (in. ~ f l )  
I* 'l 
1 ,  5 
1, c 
1.3 
I. 3 
1.3 

SIMPLIIIC 
TIME 

e Imin) 

-~3147:30 

3 
+ 

a 
3 

33'. 1 2 . ~ 3 ~  

. ~ s . I s ! ~  
a3*,(E!30. 2w 

-9a 

J3!d5 
d 3 : t  8 
33:31 

618: S W ~  -s 
aa:sa:d s 

5 
-S 

5 
5 

rile 
33.60 

43163 

$85 
a 6  
a8 - 

o 
d m  
d90 
6? 90 

5 
5 
5 







fX, CALIBRATIONS 



POSTTEST DRY GAS METER CALIBRATION DATA FORM 
EP A CALIBRATED ORIFICE 

Where; 

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

vs = Dry gas volume through calibrated orifice at standard conditions 
K8 = Calibrated orif ice constant (Determined by EP A). 
Po = Pressure at entry to  orifice mm Hg. 
To = Temperature at entry to orifice OK. 



. (33) 
POSTTEST DRY GAS METER CALIBRATION DATA FORM 

EPA CALIBRATED ORIFICE 

Meter Box No. C- a 9 3 

Vmstd = Dry gas volume meter at standard conditions, cu.ft. 
(Determine using 5 f a m d a s  and pocedures.) 

vs = Dry gas volume throbgh calibrated orifice at standard condition* *-, 
b K* = Calibrated orifice constant (Determined by EPA). 
Po = Pressure at entry to orifice mm Hg. 
To = Temperature at entty to orifice OK. 



(34) 
METER BOX CALIBRATION DATA AND CALCULATION FORM 

(English units) 

Date $# 1 7 -  $1 Meter box number 700 20 
/ 

Barometric pressure,  P,, = 27.90 i n .  Hg Calibrated by L--- 
I I I I I 

Orif  ice 
manometer 

s e t t i n g  
(AH), 

i n .  H20 

Gas volume 

m, 
in. 

10 

d " 1 7 . z ~  4y 104 5 6  1 ~ 0 . S ~ q f  1.33 

$ / @ / ~ . z z  7 6  SY / a d  f k  11,s / . ~ f  . / , 33  

10 > &  P '6 / / /  9 4  27: ,Sf# /.3z 

Wet t e s t  
meter 
(V,), 

f t3 

f i r  
&15,/7 

a 
I f  the re  i s  only one thermometer on the  dry  gas meter, record t h e  temperature 
under td. 

Dry gas 
meter 
(V,), 

f t3 

% &  
1 S,b6 

Temperatures 

Quality Assurance Handbook M5-2.3A (front side) 

Time 
(91. 

min 

aiD 
60 

Wet t e s t  
meter 

1 

OF 

7 0  
7 d 

'i 

,%7 
, ~ 6 6  

- Dry gas meter - 

in. &@i H ~ O  

1 . 3 ~  

/ . 32  

I n l e t  
(t 1, 

,i 
OF 

% z  
49 

Outle t  
(td 1' 

o 
OF 

1 0 7  
5 

Avg' 
(t,)' 

OF 

?>' 
5 ;  



(35) 

RAMCON ENVIRO-AL CORPORATION 

EPA QA MANUAL VOL. I11 
sec t ion  No. 3.4.2 
Revision No. 0 
Date January 15, 1980 
Page 17  of  22 

D a t e  7- 19- 8+ Thermocouple number 

Ambient temperature 5 OC Barometric pressure df  3 c/ in. Hg - 
Cal ibra tor  u h - k  Reference: mercury-in-glass / 

other  

aEvery 30°C (50°F) f o r  each reference point. 

hype of ca l ib ra t i on  system used. 

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

.I. 

Figure 2.5 s tack temperature sensor c a l i b r a t i o n  d a t a  form. 



tear Siegler Stack Sampler 

I Heating Probe Calibration 
I 

Robe NO. ! Robe length 3 * 
Date of Calibration 7' 13' 8 4 Signature 

I Name of Company to be tested 

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

Form No. BED-17-2 PROBE HEAT SETTING ( X )  



RAMCON ENVIRONMENTAL CORPORATION 

Lear Siegler Stack Sampler 

Nozzle Diameter Calibration 1 

a t e  7-13-84. Signature L PL 

Nozzle No. Average Diameter 
1 
2 
3 
4 
C 

Nozzle No. Average Diameter 

Pitot  Tube Calibration [S Type) , 
Pl to t  Tube Identification No. 3 i(td Date 7' 12' 8 4  
Calibrated by: L%T-, 

- 
I "A" SIDB CALIBBATIO19 

3 
& \ c ~ ( o ) < ~ ( A  OR B) 1 

AVBBACE DEVIATION = u(A OR B) - 1 +MUST BE< - 0.01 
3 

~ u n  NO. 

1 

2 

I 3 

Cp(e )  = cp(8tdl 'pZEF 
Form No. EED-17-1 APS 

Ap std 
cm E20 
(in. 1120) 

.La  

. yL( 

E*(SIDEB)  . 8> 

4 4 0 )  

em a# 
in. a*) 

. 
6 1 

CR ( 6 )  

,83 
,83 

. 3  1 

DEVIATION - 
CD (s)-CP (B) 

,eo t 
, 0 0 4  

t aa ,+4 , 004 



(38) 

R?4MCON ENVIRONMENTAL CORPORATION 

EPA QA MANUAL VOL. I11 
Section No. 3.4.2 
Revision No. 0 
Date January 15, 1980 
Page 17 of 22 

I 

I 
t 7 1 -  8 4  Thermocouple number &34 y 

Ambient temperature a 5 OC Barometric pressure  $9. 3 4 in.  Hg 

1 
--L 

Cal ibra tor  I v&u\re~ - Reference: mercury-in-glass 

o ther  

a ~ v e r y  30°C (50°F) f o r  each reference point.  

h y p e  of ca l ib ra t i on  system used. 

(ref temp, OC + 273) - (test thermom t a p ,  OC + 273) 1 
I re f  temp, OC + 273 1 100 <1.5%. 

Figure 2.5 stack temperature sensor c a l i b r a t i o n  da ta  form. 



(39) 
EPA QA MANUAL VOL. XI1 
Section No. 3.4.2 
Revision No. 0 
Date January 15, 1980 
Page 17 of 22 

Date 1- 1'3- 8 4  Thermocouple number l~la+ ! 
Ambient temperature 77 06 Barometric pressure $9, 3 f in. Hg 

.c) 

Calibrator 7 I Reference: mercury-in-glass 77 " F  
other 

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

b ~ y p e  of calibration system used. 

C[ (ref temp, OC + 273) - (test t h e m m  tap, OC + 27'3)) 
[ ref temp, OC + 273 ] 100 <1.5%. 

w -. 

1 Figure 2.5 stack temperature sensor calibration data form. 






