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DEPARTMENT OF ENVlRONMENTAL MANAGEMENT 

OFFICE OF AIR MANAGEMENT 

To: Hem Carney 
From: Dave Cline 
Subject: Valley Asphalt Plant #17 
Source ID No. Not Assigned Yet 

446 & Date: 6/14/94 
T ~ N :  E. Surla 

D. Dubenetzky&@ 'hi 

The subject company has submitted a report concerning particulate testing of their 
number 17 plant formerly located in Camp Dennison Ohio. The o r i w  test protocol 
and the actual test observation were completed by the Ohio EPA The plant is 
relocating to Ripley County. The testing took place in Ohio on June 6, 1988 and was 
conducted by Ramcon Environmental Corporation. The purpose of the testing WBS to 
determine compliance with the Ohio EPA's operating permit conditions. I have reviewed 
this report and determined that the sampling procedures used and the results obtained 
are conditionally acceptable to this office relative to demonstrating initial compliance with 
the particulate NSPS standard. An initial site inspection by DJ. Knotts will be 
conducted on this plant to determine it's compliance status. Based upon the results of 
this inspection, a retest may be requested by the Air Compliance Section should 
conditions warrant it. A copy of the onghal test report is filed in the Compliance Data 
Section. The following is a summary of the test results: 

PLANT X17 

Maximum Permitted Rate: 35OTPH 
Average Rate Dwhg Test: 314TPH 
Average Measured Emissions: .014gr/dscf 
Mawable Emissions: .04lF/dScf 
Average Measured Opacity: NIA 
Allowable Opacity: 20% 
Type of Fuel: No. 2 Fuel Oil ..' i 

.... 1 :  
STATUS CONDITIONAL (at 90% of madmum rated capacity) 

cc: N. Landau 
D. Cline 
General File Ripley County 
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R A m N  
ENVIRONMENTAL CORPORATION 

J u n e  20, 1988 

Mr. Paul Prottengeier 
Valley Asphalt 
11641 Mosteller Road 
Cincinnati, OH 45241 

Re: Particulate Emissions Test - Camp Dennison, Ohio 

Dear Mr. Prottengeier: 

Encloeed you will find four copies of our report on th particulate 
emissions test we conducted on your plant. Based on our test 
results, your plant does pass both EPA New Source Performance 
Standards and those set  by the Stnte of Ohio. The average graln 
loading of the three test runs w a s  below the allowable emissions 
standard se t  by EPA and the State of Ohio. Ther,efore, your plant 
is operating in compliance with State and Federal Standards. 

You wlll want to sign the report covers and send two copies to: 

Mr. Lee Gruber 
Southwest Ohio A.P.C. 
P. 0. Box 972 
Dayton, OH 45422 

You will need to keep one copy of the report a t  the plant. 

We certainly have enjoyed working wi th  you and we look forward to 
serving you again in the  future. 

Sincerely, 

President 

GSBIl1:kr 

Enclosures 
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1. INTRODUCTION 

On June 6 ,  1988, personnel from RAMCON Environmental 
Corporation (REC) conducted a source emissions test for 
particulate emissions canplhnce a t  Valley Asphalt's Barber-Greene 
drum mix asphalt plant #I7 located in Camp Dennison, Ohio. 
RAMCON personnel conducting the test  were Allen Turner, Team 
Leader, a n d  Murphy O'Neal. Kim Rea was responstble for the 
laboratory analysis Including taring t h e  beakers and filters and 
recording find data in t he  laboratory record books. Custody of 
the samples was limited to Mr. Turner and Ms. Rea. 

- 

The purpose of the  test was to determine if the rate of 
particulate emtsstons from the plant's baghouse end the  total 
contaminants by weight (grain loading) is below the allowable 
N.S.P.S. limits set by EPA and the State of Ohio. 

11. TEST RESULTS 

Table 1 summarizes the test results. The  grain loading 
limitatlon for EPA Is specified in 39 FR 9314, March 8, 1974, 
60.92 Standards for Particulate Matter ( I ) ,  as amended. The 
allowable N.S.P.S. particulate emlsstons for EPA and the  State 
of Ohio 1s .04 gr/dscf. 



TABLE I 

SUMMARY OF TEST RESULTS 
June 6, 1988 

Test Grain Isokinetic Ac tua l  
R u n  V a r la tion Emissions 

. I  
Time Loading - - 

1 07:51 to 09104 0.0140 gr/DSCF 94.7% 4.8 lbs/hr 
2 10:08 to ll:21 0.0140 gr/DSCF 99.6% 4.4 lbs/hr 
3 ll:50 to 13:03 0.0126 gr/DSCF 98.4% 3.8 lbs/hr 

Average: 0.0135 gr/DSCF 4.3 lbslhr  

On the basis of these test results, the average graln loadlng of the three 
test runs  was below the .04 gr/DSCF emissions limitation set by US EPA 
and the State of Ohio. 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. Envlronmental Protectlon Agency as set forth In 
39 PR 9314, March 8,  1974, 60.93, as amended. 

B. Problems Encountered: No problems were encountered tha t  affected 
testing. 
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( 3 )  

C. Sampllng Site: The emissions test was conducted after a 
baghouse on a rectangular stack measuring 28" x 75.5" with 
an equivalent diameter of 40.9". Seven sampling ports were 
placed 45" down (1.1 diameters upstream) from the top of t h e  
stack and 131" up (3.2 diameters downstream) from t h e  last 
flow disturbance. Thirty-five points were sampled, seven 
through each port for two mlnu tes  each for a total test time 
of seventy minutes per test r u n .  

Points 
on a Probe 

Mark Diameter - 
1 *7.8" 
2 13.4" 
3 19.0" 
4 24.6" 
5 30.2" 

*Measurements include a 
5.0" standoff. 

45" 

t 
131" 



IV. TEE SOURCE 



IV. THE SOURCE 

Valley Asphalt Corp. employs a Barber-Greene drum mix asphalt plant 
which is used to manufacture hot mix asphalt for road pavement. 
The process consists of blending prescribed portions of cold feed 
materials (sand, gravel, screenings, chips, etc.) uniformly and adding 
sufficient hot asphalt oil to bind the mixture together. After the hot 
asphalt mix is manufactured a t  the plant, i t  is transported to the 
location where it is to be applied. The hot asphalt mix IS spread 
evenly over the surface with a paver a n d  then compacted with 8 

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 t h e  cold feed system conveyor to an inclined weigh 
conveyor then to a rotating drum for continuous mixing and drying a t  
approximately 300°F. The required amount of hot asphalt oil is t h e n  
injected onto and mixed into the dried aggregate. The now newly 
formed hot asphalt mix is pulled to the  top of a storage silo by 
conveyor. The hot asphalt mix is then  discharged from the  storage 
silo through a slide gate into waiting dump trucks, which transport 
t he  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 #2 burner fuel 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 t h e  burner 
and t h e  mixing drum, t h e  exhaust gases pass through a baghouse. 
The baghouse is manufactured by Barber-Greene. The exhaust gasses 
a re  drawn through the baghouse and discharged to the atmosphere 
through a stack. The deslgn pressure drop across the tube-sheet is 
1 - 6 inches of water. The particulate matter, which is removed b y  

the  baghouse, is reinjected into the drum mixer. 
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Aggregate bins: Virgln aggregate is fed lndlvidu.ltp Into each 
of four blns by type. It is metered onto a conveyor belt 
running under t h e  blns to (I shaker screen. The proporatlon of 
each aggregate type Is determined by the job mlx formula and 
pre-set to be metered out to meet these specifications. 

Prelhlnary oversize screen: The aggregate Is fed through a 
shaker screen where oversize rocks and foreign material I s  
screened out of the mix. 

Weigh conveyor belt: The aggregate is conveyed to the rotary 
drum dryer on a conveyor belt which weighs the material. The 
production rate Is determined by this  welght reading. 

Rotary drum dryer/mixer: The aggregate Is fed into the  rotary 
drum dryer where It is tumbled by flighting Into a veil in front 
of a flame which drives off the molsture. Further mixing is 
also accomplished in this drum. Hot liquid asphalt Is Injected 
into the drum where I t  is blended with the aggregate. Mlxlng 
contlnues In a coater located a t  the end of the drum. 

Burner: The fue l  fired burner is used to provide the  fleme 
which drys the aggregate. 

Knock oft bafflelng: A baffellng plate Is inserted in the  
"dlrty" side plenum as a knock out for heavy partlcles in the 
air stream. These particles fall t o  the bottom of the baghouse. 

Baghouse: The hot gases a r e  pulled through the bags into the 
clean air plenum. The solid particulate matter is trapped on the  
dust cart buildup on the  bags. A bag cleanlng cycle wnslstlng 
of jet burst  of air frun the  Inside (or clean air slde) of the 
bags sends u large bubble of a h  down the inside of t h e  bags 
stuklng loose buildup on the  bag surface. Thls particulate 
matter Is collected a t  the  bottom of the baghouse and reinjacted 
into the  drum mixer where it is used 88 part  of t h e  finlshed 
proJect. 

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

Conveyor to surge/storage bln: The flnlshed product of 
aggregate rnlxed with llquld asphalt is conveyed to a surge bin. 

Surge/Storage blnr The ssphaltlc cement Is dumped Into thls 
surge bln and metered out to dump trucks which pull 
underneath a elide gate at t h e  bottom of the bin. 

Coritrol/operators houser The entlre plant operation is controlled 
from thls operator's house. 

T r u c h  loading FcHIe: A s  the t r u c k s  receive t h e  nsplmlt  [ran 
the storage/surge b in  they a re  weighed on the loading scale 
which tells the plant operator the amount of asphalt that Is I 

betng trucked on each indlvidual load. 

Fuel Storage 

Stack 
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DATA S e R Y  

,_._ . .- 

Plan t  .__ 

1. nanufacturer of p lan t  W p p  R ee&- 
2. 

3. A c t u a l  operat ion rate TPll @ 3 0 moisture. 

4.  Sta r tup  da te  . 

Designed maxfmum operating c a p a c i t y =  TPB @ J @  moisture. 

P L .  5. Type of f u e l  used i n  dryer "2 0,- - 
6. Quanity Of f u e l  consumption 

Aggregate 

- 7. N-/tyPe Of d X  f f F k  Z 
8 .  Percent asphalt i n  mix %. 

,as& 0 9. Temperature of asphalt 

10. Sieve/Screening analysis :  % Passing; 

1" / U O  318'' L 2  # r b  

# 47 * /a, 3/4" w 
1/2" 70 I 8  4f #ZOO 

11. Manufacturer 

12. No. Of bag8 . Type of bagSJc/oz 

13. A i r  to  c l o t h  r a t i o  

14 .  Square feet of bags 

15. Type of cleaning; pulse  j e t  , reverae a i r  

. Designed ACFM 
+=--* 

, 
plenum pu1.e +TF ' , other 

16. Cleaning cycle t i m a  

17.  I n t e rva l  between cleaning cyc le  

18. Pressure drop across baghouse 

19. 
ps1. 

p o i .  Pu1.e pressure on cleaning cycle  

COMPANY NAME DATE 

COMPANY RBPRBSENTATIVE ____ _--- - -  
- 
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V. 

A. 

- 
C. 

EQUIPMENT USED 

Equipment used on conducting t h e  par t iculate  emissions test 
was: 

The Lear  Siegler PM-100 s t ack  sampler  with appropriate  
auxillary equipment  and glassware. The t ra in  was set up 
according to the schemat ic  on t h e  nex page. 

An Airguide Instruments  Model 2 1  1-8 (uncorrected)  aneroid 
barometer  was used to  check  the barometr ic  pressure. 

Weston dial thermometers  are used to check me te r  tem-  
peratures.  An Analogic Mode l  2572 Digital  Thermocouple is  
used for s t ack  temperatures .  

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

dioxide and carbon monoxide con ten t  of t h e  s t ack  gases. For 
non-combustion sources, A Bacharach Instrument  Company 
Fyr i te  is used for  the g a s  analysis. 

. 
E. Fi l ters  are mady by Schleicher and Schuell and a r e - t y p e  I-HV 

with a porosity of .03 microns. ' 

F. The ace tone  is r eagen t  g rade  o r  ACS g rade  with a residue of 
L .001. - 



VI. LABORATOBY PROCEDURES k RESULTS 



1. Field Preparation 

11. 

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

Filters are  removed from their box and numbered on the back 
side with a felt pen. The numbering system is continuous 
from job to job. The filters a re  placed in a dessicator to dry 
for a t  least 24 hours. Clean plastic petri dishes, also 
numbered, top and bottan, a re  placed in the dessicator with 
the filters. After dessication, the filters a re  removed one at 
a the rind 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 end 
there should be several extra  filters included as spares. 

B. SILICA GEL; SUica Gel used for the test is prepared as 
follows: 

Approxlmately 200 g of silica gal is placed in  a wide mouth 
"Mason" type jar and dried in an oven (175% for two 
hours). The open jars are  removed and placed in a 
deasicator 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 18 
recorded for each sealed jar. The number of s h a  gel jar8 
used is the aame as the number of filters. Silica gel should 
be indicating type, 6-16 mesh. 

Post-Testing Lab Analysis 

A. FILTERS: The filters a r e  returned to the lab in their sealed 
petri dishes. I n  the lab,  the dishes are opened and placed 
into a desslcator for at least 24 hours. Then, the filters are  
weighed continuously every 6 hours u n t i l  a constant weight is 
achieved. All data is recorded on the laboratory forms that 
will be bound In the test report. 

Alternately, the test team may opt to oven dry the filters a t  
2 2 0 9  lor two to three hour#, weigh the  ample,  and use this 
weight aa a final weight. 

B. SILICA GEL: The allica gel used in the stack teat la 
returned to the appropriate mason jar and sealed for transport 
to the laboratory where It I s  reweighed to a constant weight 
on a triple-beam bnlancc to the  nearest tenth of a gram. 



C. PROBE RINSINGS: In a11 tests, where a probe washout 
analyrls is newsmry, this is accofnplished in accordance with 
procedures specified in "EPA Reference Method 5". These 
sample8 are  returned in sealed mason jars to the laboratory 
for analysis. The front half of the filter holder is washed in 
accordance with the same procedures and included with the 
probe wash. Reagent or ACS grade acetone is used as the 
solvent. The backhalf of the filter holder is washed with 
deionized water into the impinger catch for appropriate 
analysis. 

D. IMPiNQER CATCH: I n  some testing cases, the liquid 
collected in the impingers m u s t  be analyzed for solid content. 
This involves a similar procedure to the probe wash solids 
determination, except that t h e  l iquid is deionized water. 

E. ACETONE: Conduct a blank analysis of acetone from the  one 
gallon glass container. This acetone will be used in the field 
for rinsing the probe, nozzle, and top half of the filter 
holder. Performing auch a blank analysis 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 smpl ing  sources high i n  moisture content, (such as 
asphalt plants) the filter paper oometlmes sticks to the filter 
holder. When removing the filter, it may tear. In order to 
maintain control of any small pleces of filter paper which may 
be easily lost, they are washed with acetone into the probe 
washing. This makes the  filter weight light (sanetbnes 
negative) and t h e  probe wash correspondingly heavier. The 
net weight is the same and no particulate is lost. This 
laboratory procedure is t a u g h t  by EPA in the Quality 
Assurance for Source Emissions Workshop a t  Research Triangle 
Park and is approved by EPA. 



T h e  Sartorius balance is accurate to 0.1 mg and has a maxlmum 
capacity of 200 grams. The balance precision (standard deviation) is 
0.05 mg. Before weighing an i t e m ,  t h e  balance should first be 
zeroed. This step should be taken before every series Of weighings. 
To do t h i s ,  the balance should have all weight adjustments a t  "zero" 
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 posltbn. The lighted vernier scale on the front of the cabinet 
should align the "zero" with the mark on the cabinet. If it is not so 
aligned, t h e  adjustment knob on the  right hand side (near the. rear of 
the  cabinet) should be turned carefully unt l l  the marks align. Now 
return the  beam arrest to horizontal a r res t  position. The b,dance is 
now "zeroed". 

To weigh an item, it is first placed on the pan. And t h e  sliding 
doors are closed to avoid .air current disturbance. The weight 
adjustment knob on the right hand side mus t  be at "Zero". The beam 
arrest is then slowly turned upward. The- lighted scale a t  the front 
of the  cabinet will now indicate the weight of the  item in grams. If 
the scale goes past t h e  divided area,  the  item then  exceeds 100 g 
weight (about 3-1/2 ounces) and it Is necessary to arrest t h e  balance 
(beam ar res t  lever) and move the  lever for 100 g weight away from 
you. I t  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  beem Is  arrested,  in either weight range; the procedure is 
the  same. When the  weight of the  Item in grams is found, "did inw 
that amount with t h e  two knobs on the left hand side (near the LOO g 
lever) color coded yellow and green. As you dial the  weight, t h e  
digits will appear on the front of the cabinet. When the proper 
mount  is dialed, carefully move the arrest  lever down with a slow, 
steady tu rn  of t h e  wrist. The lighted diel will appenr, and the right 
hand side knob (front of cabinet) is  turned to align the mark with 
the lower of the two lighted scale divisions which the mark appears 
between. When these marks are aligned, the two lighted digits along 
with the two indicated on the right hand window, on the cabinet front 
are the fractional weight in grms ( the decimal would appear before 
the lighted digits) and the whole number of grams welght Ls the 
mount "dialed in" on the left. 

In general, be sure that t h e  beam is In "arrest" position before 
placing weight on or taking weight off of the pan. Don't "dial in" 
we igh t  u n l e s s  the beotn i S  Rr res ted .  The balRnce i s  sens i t i ve  to e v e n  
i i  hand on thc  t.il>lc near thc balaticc, so IIC o i r c f u l  :1r1d pHins tek ing  
in every movement while weighing. 
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Form R E C W  

Acetone rinse 
Datehime oE w 
Wte/Time of 

Less acetme blank w t  (wa) 
W t  of p a r t i d a t e  i n  acetane rinse 

Filter Nunbers 
Date/Time of 9 ; / 0 f i n p o s s  w t  g 
Date/Time of 

I 
Average Gross w t  g 

weight of particulate on f i l ters(s1 ( m f )  g 
weight of particulate i n  acetone rinse 
mtal weiqht of particulate (w) 

Note: I n  no case should a blank residue greater than 0.01 
mg/g (or 0.001% of the blank weight) be subtracted from 
the sample weight. 

signature of anal ignature of reviewe 



(14) 
aRGBMnLYTIcALDRlmp(Rn Form R E C l 8  

Relative humidity i n  lab a Plant tocatian ft, 7 
simple Location a Density of Acetone (pa) .78 ms/ ml 
Blank  Volume (Val ml 

Gross W t .  q Date/Tm w t .  blank 
Date/Time w t .  blank Gross w t .  q 

Ave. Gross W t .  q 
Tare w t .  

Weight of blank (Q) mg 

Acetone blank residue concentration (C,) (C,) = (M&) / (Val (Pa) = ( W g  ) 

Weight of residue i n  acetone wash: W, = C, v,, pa = (  ) (  I (  I = (  1 

wi@t of particulate on f i l t e rs (s )  ( m f )  g 

Weight of particulate i n  eoeLeae rinse 4 
%tal weiat of particulate (-1 4 

(3WW 

Acet- rime volume (vaw) 
Date/Time of w t  G r o s s  w t  
Date/Time of w t  Gross W t  

Average G r o s s  w t  
Tare w t  Wpf 

~ess -blank wt (W,) 

w t  of particulate i n  acetone rinse 

nu34 0349 

Filter Numbers # 
Date/Time of w t  GrOSswt g 
Date/Time of w t  Grosswt 

Average Gross w t  g 

Tare w t  g 

Note: In  no case s h l d  a blank reeidw greater than 0.01 
mg/g (or 0.001% of the blank weight) be subtracted from 
the sample weight. 

Remarks 

SigMture of analyst of reviewer 
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VII. CALCULATIONS 



B-LIIPQ -11 DATA 

1. sampling time, minutes 
2. Sampling nozzle diameter, in. 
3. sampling nozzle cross-sect. area, ftZ 
4. Isokinetic variation 
5. Sample gas volume - meter cond., cf. 
6. Average meter temperature, R 
7. Avq. oriface pressure drop, in. H 2 0  
8 .  Total particulate collected, mq. 

0 

VELOCITY TRRVERSE DATA 

9. Stack area, it? 
10. Absolute stack gas pressure, in. Hg. 
11. Barometric pressure, in. Hq. 
12. Avg. absolute stack temperature, Ro 

14. Average stack gas velocity, ft./sec. 

--------- 
13. Average -Vvel. head, ( cp= .83) 

macx X O I B ~ U  comm 
15. Total water collected by train, ml. 
16. Moisture in stack gas, 0 

start 07:51 
finish 09:04 

e 70.0 

-2300 Dn 
.000289 *n 

I 94.7 
54.458 vm 

543 Tm 
d€I 2.38 

47.10 nn 

A 14.70 
29.95 
29.95 
664 

-Vd';' 1 . 0 8  

69.15 

pS 

'bar 
Ts 

vs 

243.00 
18.04 BWS 

BMIBBIOBlB DATA 
17. Stack gas flow rate, dscf/hr.(OOO's) 
18. Stack gas flow rate, cfm 
19. Particulate concentration, gr/dscf 
20. Particulate concentration, lb/hr 
2 1 .  Particulate concentration, lb/mBtu 

ORBAT DATA 
2 2 .  Percent C02 by volume 
23. Percent O2 by volume 
24. Percent CO by volume 
25. Percent N2 by volume 

Format: summry~3 

2387 'sd 
actm 60990 

0.0140 
E 4.77 
E' 0.00000 

cs 

4.00 
15.50 

co . 00 
80.50 

c02 
O2 

N2 

RUM I 2  

10:oa 
11:21 
70.0 
.2300 

-000289 

99.6 

54.261 
561 
2.16 

45.40 

14.70 
29.95 
29.95 
666 
1.02 

65.79 

280 .00  

20.91 

2185 
58027 

0.0140 
4.37 

0.00000 

4 .00  

15.50 
. 00 

80.50 

RUM I 3  

11:50 
13 : 03 
70.0 
.2300 

.000289 
98.4 

52.400 
571 
1.96 

38.60 

14.70 
29.95 
29.95 
669 
0.98 

63.30 

262.00 
20.75 

2097 
55831 
0.0126 
3.78 

0.00000 

4.50 

14.80 
.oo 

80 .70  



VALLEY ASPHALT 117 

6\6\88 
CANP DEWNISON, OHIO (16) 

Dry Qu V o l m  

"m (std) "m ' (std) 
Where: 

"m(std) 

'm 

'bar 

'std 

Tm 

Tstd 
dH - Average pressure drop across oriface meter, in. H20. 

Y = D r y  gas meter calibration factor. 

13.6 - Inches water per inches Hg. 

- Dry Gas Volume through meter at standard conditions, Cu. ft. 

= D r y  Gas Volume measured by meter, cu. ft. 

= Barometric pressure at oriface meter, in. Hg. 

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

= 

= 

Absolute temperature at meter OR. 

Standard absolute temperature ( 528OR). 

RUN 1: 

(29.95) + 13.6 
vm (std) = (17.64) ( .972) ( 54.458) [, 543 "1 = 51.803 dscf 

RUN 2: 

(29.95) + 13.6 
(std) = (17.64)( .972)( 54.261) [ 561 "1 - 49.933 dscf 

RUN 3: 

(29.95) + e 
"m(std) = (17.64)( .972)( 52.400) [ 571 , ] 47.352 dscf 

Format: 



(17) 
NAME: VALLEY ASPHUT #l7 

LOCATION: CANP DENHISON, OHIO 
TEST DATE: 6\6\00 T o w  Contrrinmtm by Wolght: Q W I  LOADLIOQ 

1 
Particulate,concentration C, gr./dscf. 

cs 8 = E.0154 4 [I "m nn (std) ] 
Where : 

= Concentration of particulate matter in stack gas, dry 
basis, corrected to standard conditions.gr./dscf. e; 

'n = Total amount of particulate matter collected, mg. 

= Dry gas volume through meter at standard conditions, 
"m(std) cu. ft. 

Run 

Run 

Run 

1: 

7 17 1 
I 

CS - I 0.0154 I 1 I = 0.0140 gr./dscf. 
mg 

2: 

3: 

=E; I - - E.0154 4 [ 47.352 = 0.0126 gr./dscf. 

Format: csR3 



(18) 
- NAWE: VALLEY ASPHALT 117 

LOCATION: CAlW DENNISON, OHIO 
TEST DATE: 6\6\88 

- 

- Md = 0.44(%C02) + o.3a(?02) + 0.28(ZCO + ?N2) 

Where: 

Md = Dry molecular weight,lb./lb.-mole. 

?C02 

?02 

%N2 
?CO = Percent carbon monoxide by volume (dry basis). 

0.264 = Ratio of O2 to N2 in air, v/v. 

0 . 2 8  

0.32 

0.44 

= Percent carbon dioxide by volume (dry basis). 

= Percant oxygen by volume .(dry basis). 

= Percent nitrogen by volume (dry basis). 

= Molecular weight of Na or CO, divided by 100. 

= Molecular weight of O2 divided by 100. 

= Molecular weight of C02 divided by 100. 

Run 1: 

Md - 0.44( 4.008) + 0.32(15.50%) + 0.28( .OO% + 80.50t) = 29.26 lb 
lb-mole 

Run 2: 

Xd = 0 .44 (  4.001) + 0.32(15.50%) + 0.28( .OO% + 80.50%) - 29.26 lb 
lb-mole 

Run 3: 

Md = 0.44( 4.50%) + 0.32(14.80?) + 0 . 2 8 (  .OO% + 8 0 . 7 0 % )  = 29.31 lb 
1 b-mol e 



(19) VALLEY ASPHALT 117 
CAMP DENNISON, OBI0 
6\6\88 Water Vapor Con6.P.d 

= - v d  Pw R T 
9 0.04707 Ef - V d  

std '(std) 
vwc 

Where: 

0.04707 - Conversion factor, ft. 3 /ml. 
0.04715 = Conversion factor, ft. 3 /g. 

vwc E Volume of water vapor condensed (standard conditions), scf. 
std 

V - Volume of water vapor collected in silica gel (standard 
Wsgstd conditions) , ml. 
Vf- Vi 

Wf- Wi 

- Final volume of impinger contents lass initial volume, ml. 
= Final weight of silica gel less initial weight, g .  

Density of water, 0.002201 lb/ml. P W  

z 
R = Ideal gas constant, 21.85 in.ng. (cu.ft./lb.-mole) (OR). - Molecular weight of water vapor, 18.0 lb/lb-mole. 

= Absolute temperature at standard conditions , 528OR. 
= Absolute pressure at standard conditions, 29.92 inches Hg. 

Tstd 

'std 

Run 1: 

'Wc (std) (0.04707) ( 230.0) - 10.8 cu.ft 
'wsg (std) (0.04715) ( 13.0) - 0.6 cu.ft 

Run 2: 

VWC (Std) 
(0.04707) 

'wsg(std) (0.04715) 

Run 3: 

"Wc (stdl (0.04707) 

265.0) = 12.5 m.ft 
15.0) - 0.7 cu.ft 

. ~~, 250.0) = 11.8 CU.ft 
Vwsg(std) E (0.04715) ( 12.0) - 0.6 cu.ft 

Format: vaporR3 



(20 )  
- NAME: VALLJIY ASPHALT #17 

LOCATION: CAI@ D W I S O N ,  OR10 
!PEST DATE: 6\6\88 Xoirturm Contont of 6 t . a  0a.e. 

- 

- 
Where: 

+ v  

Vwcstd Wsgstd %td 

Wsg,td 
X 100 I + v  + v  

= Proportion of water vapor, by volume, in the gas stream. BWS 

= Dry gas volume measured by dry gas meter,(dcf). 'm 

V = Volume of water vapor condensed corrected to standard 
wCstd conditions (scf). 

V - Volume of water vapor collected in s i l i c a  gel corrected to 
W89std standard conditions (scf) . 

Run 1: I 

10.0 + 0.6 
9 X 100 18.04 BWS 10.8 + 0.6  + 51.803 

Run 2: 

12.5 + 0.7 
I x 100 = 20.91 z Bws 12.5 + 0.7 + 49.933 

- 
Run 3: 

11.8 + 0.6 
L X 100 = 20.75 Z BWS 11.8 + 0.6 + 47.352 

Format: bwaR3 



( 2 1 )  
- NAME: VALtEy ASPHALT #17 

LOCATION: CAUP DEWWIBON, OHIO 
TEST DATE: 6\6\66 Kolooular Woight of ~taolr QUOS 

- 

- 
Where: 

ME - Molecular weight of stack gas, wet basis, (lb./lb.-mole). 

- Md - Molecular weight of stack gas, dry basis, (lb./lb.-mole). 

- 

Run 1: 
- 

Ms 29.26 ( 1 - 18.04 ) + 18 ( 18.04 ) = 27.23 (lb./lb.-mole) 
- 

- M, = 29.26 ( 1 - 20.91 ) + 18 ( 20.91 ) = 26.91 (lb./lb.-mole) 

Run 3: 

M, = 29.31 ( 1 - 20.75 ) + 18 ( 20.75 ) - 26.96 (lb./lb.-mole) 

Format: msR3 



( 2 2 )  
NAKE: VALLEY ASPHALT #17 

LOCATION: cA)Ip DWWISON, OHIO 
TEST DATE: 6\6\88 

V - (85 .49)  ( .83)  ( 1.06)  -\ 
\\ 

vs 

Where : 

664 

(29 .95)  (27.23) 
P 

vs 

% 
cP 
dP 

'bar 

9 
P 

ps 

ts 

Ts 

'std 

' 

Run 

v = (85.49) ( -83 )  ( 1.02)  -\ 
\\ 

Average velocity of gas stream in stack, ft./sec. 

85.49 ft/sec (g/g-mole)-(mm Hg) / (OK) ( trim "2 C 
Pitot tube coefficient, (dimensionless). 

Velocity head of stack gas, in. HZO. 

Barometric pressure at measurement site, (in. Hg). 

Stack static pressure, (in. Hg). 

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

Standard absolute pressure, ( 29.92 in. Hg ) .  

Stack temperature, (Of). 

Abeolute stack temperature, (OR). = 460 + t,. 
Kolecular weight of stack gas, wet basis, (lb/lb-mole). 

666 

(29.95) (26.91) 
E 

v = (85.49)  ( .83)  ( 0.98) -\ 
\\ 

Run 2: 

669 

(29.95)  (26.96)  
P 

Run 3: 

69.15 ft/eec. 

65.79 ft/eec. 

. .  

63.30 ft/sec. 

P0-t: VBR3 



(231 
NAME: VALLEY ASPHALT #17 

IDCATION: CAMP D m S O N ,  OHIO 
TEST DATE: 6\6\88 

%d 3600 ' - Bwc] Vs A r-1 [l 
Tstk 'std 

Where: 

%d 

A 

3600 

ts 

Ts 

Tstd 

'bar 

4 
P 

ps 

'std 

= Dry volumetric stack gas flow rate corrected to 
standard conditions, (dscf/hr). 

= Cross sectional area of stack, (ft..). 2 

= Conversion factor, (sec./hr.). - Stack temperature, (Of). 

= Absolute stack temperature, (OR). 

= Standard absolute temperature, (528OR) . 
= Barometric pressure at measurement site, (in.Hg.1. - Stack static pressure, (in.Hg.). - Absolute stack gas pressure, (in.Hg.); = 

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

'bar + P  g 

Run 1: 

Qsd=3600(1- .1804 ) ( 69.15) ( 14.70) 

Run 2: 

Run 3: 

Qsd=3600(1- . 2 0 7 5  ) ( 63.30) ( 14.70) [jg---rKg= 2097325.6 - dscf hr 

Format: qR3 



m: V W Y  A S P "  117 
( 2 4 )  LOCATION: CAta DS", 0810 

TEST DATE: 6\6\88 

7000 gr./lb. 

Where: 

E -  

% = 

I 
'ad 

Run 1: 

E 

Run 2: 

E 

- Run 3: 

Buezycalc 

Emissions rate,lb./hr. 

Concentration of particulate matter in stack gas, dry basis, 
corrected to standard conditions (gr/dscf). 

Dry volumetric stack gas flow rate corrected to 
standard conditions, (dacf/hr). 

( 0.0140) ( 2387344.3) 

7000 
I 

( 0.0140) ( 2185225.3) 

7000 
I 

9 4.17  lb. / hr. 

4.37 lb. / hr. i 

( 0.0126) ( 2097325.6) 

7000 
E 9 - 3.78 lb. / hr. 

Format: eR3 



( 2 5 )  NAME: VALLEY ASPHALT #17 
KXATION: DENNISON, OHIO 

TEST DATE: 6\6\88 

. 

0.002669 Vi + (V / T ) (P 

vs ps L 60 e I - 100 Ts 

Tm 
'bar 
dn 
13.6 

60  

0 

vS 

2 
Run 

Where : 
I - Percent isokinetic sampling. 
100 - Conversion to percent. 

Ts 
0.002669 - - Absolute average stack gas temperature, 0 R. 

Conversion factor, Hg - ft3/ml - OR. - Ttl vol of liquid collected in impingers and silica gel, ml. 
= Absolute average d r y  gas meter temperature, OR. - Barometric pressure at sampling site, (in. Hg). 
= Av pressure differential across the oriface meter, (in.H20). - speaific gravity of mercury. - Conversion seconds to minutes. - Total sampling time, minutes. 
= Stack gas velocity, ft./sec. 
= Absolute stack gas pressure, in. nq. - cross sectional area of nozzle, ft 2 . 

1: 

(0.002669) (243.00)  + 29.95 + 13.6 

1 (loo)( 664 ) 
7 0 . 0  ) ( 69.15 ) ( 29.95 c ) ( .000289 "'I] ) = 94.7% 

Run 2: 

+ 13.6 ""7]= 99.62 

(0.002669) (280.00) + 561 
I (loo)( ( 70.0 ) ( 65.79 ) ( 29.95 ) ( .000289 ) 

Run 3: 

( 0 . 0 0 2 6 6 9 )  ( 2 6 2 . 0 0 )  + 5g;: 
= 9 8 . 4 %  70 .0  ) ( 6 3 . 3 0  ) ( 

t = (100) ( 669 ) 

Format: iR3 



, - 

VIII. PIBLD DATA 
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H. CALIBRATIONS 



.. . - -- , 

1.0 

1.5 

BOX CALIBIWIXON DATA AND CALCULRTION FOW 

(English units) 

0.0737 

0.110 

b 4  
-? 

naromwtric pressure ,  P, =TITA, in. Hg Calibrated by %mp ~ 

3 .0  

-. A 

0.221 

0.5 I0.0368) I 

2.0 10.167 I I 

a I f  there is only one  the-tcr on the dry gas meter, record the temperature 
uiidrr t d '  

Quality A86urance Handbook M4-2.3A (front side) 

Form YREC-02 



., .. . 

( 3 6 )  

BOX CALIBRATION DATA AND CALCULATION FORB! 

I (English uni t s )  

. .  

3.7c I l . J i  .47y 

- 

- 

. .  
a I f  there  i m  only one thermometer on the dry 88s meter. record the temperature 

uiidcr t 
d '  

Quality Assurance Handbook M4-2.3A (front side) 

Form MlEC-02 

,. I , .7,? 



EPA OA I31umAL ML. 1 x 1  
Sect ion No. 3.4.2 
Revision No. 0 
Date January 15 ,  1980 
Page 17 of 22 

- 
Date - 10 -88 Thermocouple number Q ~ L ~ M  
Ambient temperature SSOF Oc 

Calibrated. & U l c 3 a o & e f e r e n c e :  mercury-in-glass 

Barometric pressure 29.96 in .  Hg 

J 

other  

eference 
p o i n t  

numbeld 

A 
B 

C 

D 

Reference 
Thermometer 
Temperature , 

OC 

33" F 

I sac F 

Thermocouple 
Potentiometez 
Temperature, 

OC 

32°F 

I SO0F 

175OF 

5 S " f  

a-- 30% (50.P) for each reference point. 

4ypa o t  calibration system used. 

Temperature 
Difference , 

6 

,037, 

0 90 
e'h 

=[(ref temp, OC + 2731 - (test thermom temp, 'C + 27311 
1 100 <1.5%. I ref temp, "C + 2 7 3  

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



- 
RAMCON ENVIRONMENTAL CORPORATION 

( 
- \  

=A QA llANoAL VOL. 1x1 
Section NO. 3.4.2 
Revision No. 0 
Date January 15, 1980 
Page 17 of 22 

Date &'-lo -88 Thermocouple number $& 
Ambient temperature 5,- *C 

Calibrator 6 k O A ~ R e f e r e n c e :  mercury-in-glass d 
Barometric pressure a.91, i n .  Hg 

other 

Leference 
point 

nurnbera 

A 

B 

@+ 

0 .  

- 

Thermometer 
Temperature, 
K 

150°F 

55" F 

Thennocouple 
Potentiometer 
Temperature, 

S C  

33O F 

1 3 O F  

173" /= 

54OF 

S F -  

Temperature 
Difference,' 

% 

* 01 70 

'Every 30.C (50.9) for each reference point. 

bspb of calibration myatem used. 

eftref temp, OC + 273)  - (test thermom temp, OC + 273)) 
] 1 0 0  <1.5%. - [ ref temp,  'C + 273 

Figure 2.5 stack temperature sensor calibration data form. 
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i' 

WON 

Sieg ler  Stack Samplcr 

Note:, 

Name of Company to  be t e s t e d  

3 f t .  probe - 5 min. varmup 
- 

6 f t .  probe - 15 m i n .  varmup 
10 f t .  probe - 30 min.  uarmuj, 
Calibration € l o w  rate  - .?5  CZN 

2 300 

6 
I- 
C w 
-1 c 
0" 200 

310' 

ZZQ' 



( 4 1 )  

S T A C ~  TSMPERATURE SENSOR CALIBRATION DATA FORM 

Date z Thermocouple number 3 f' 
I 

Ambient temperature 33 Barometric pressure ~ 7 5 ~ -  in. ng 

Calibrator mercury-in-glass / 

other 

Reference 
point 
number 

e 

Reference 
thermometer 
temperature, 

OC 

3 %/ "r" 

Thermocouple 
potentiometer 
temperature, 

OC 

Temperatureb 
difference, 

2 

.. e of calibration system ueed. 
ref temp, OC + 2731 - ( tes t  theraom tem~, oc + 273)J 1ooci.sX. ref temp, OC + 273 

Quality Assurance Handbook M5-2.5 



X. RAMCON PBBSONNgL 



luycow Bsr1rollment.l Stack Teat Tam 

Sumner Buck - President 

Sumner Buck  is t h e  President of RAMCON Environmental. He 
is a graduate of the EPA 450 "Source Sampling for 
Particulate Pollutants" course and the 474 "Continuous 
Emissions Monitoring" course dl given at RTP. Mr. Buck 
is a qualified V.E. reader with current certification. 
Mr. Buck has personally sampled over 300 stacks including 

over 200 asphalt plants. He is 43 years old and a 
graduate of the University ' of Mississippi with graduate 
studies at  Memphis State University and State Technical 
Institute of Memphis. 

Allen Turner - Team Leader 

W e n  Turner has been employed by RAMCON for three years. 
He ha8 undergone extensive tralnlng in Methods 1 through 
9. He is qualified as a team leader and is currently 
certlfled an a V.E. reader. 




