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ENVIRONMENTAL CORFQRATION 

July 27,1989 

Mr. Chad Rikhwd 
Bssic Constnrdiocr Company 
P.O. BOX nis 
NewpoR News, VA 23602 

Re: Particulate Emissions Test: Newport News, Virginia 

Dear Mr. Pritchard: 

Endosed you will find four copies of ow report on the particulate emissions test we 
conduded at your plant. Based on our test results, the average grain loading of the 
three test runs does pass both €PA New Source Performance Standards and those 
sat by t t ~ ~  State of VkgWi  Themfore, the plant is operating in compliance with 
State and Feded Standards. 

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

Mr. Kenneth J. Piruel 
Department of Air Pollution Control 
Commonwealth of Vkginia 
2010 Old Greenbrier Road #A 
Chesapeake, VA 23320-2168 

You will need to keep one copy of the report at the plant. We certainly have enjoyed- 
working with you. Please let w know if we can be of further assistance. 

Sumner Buck, Ill 
President 

RAMCON BMMNG, 223 SCOTT STREET, MEMPHIS. TENNESSEE 38112 
~ ~ 8 0 0 / ~  IN T F N W e  M I  /A-7- 

C. " U. I-- --. - 
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On July 11 & 12,1969 personnel from RAMCON E n v i r o n m  Corporation 

condwW a source emissions teat for p a r h b  emissions compliance at 
Basic Corrstnrctior, Company's Cedarapids drum mbc asphalt plant located in 
Newport News, V k g i  RAMCON personnel conducting the test were Ken 

Nmendinger, Field Supervisor and Joey Barrett. BNce Shrader was 
responsibk for the laboratory analysis induding taring the beakers and filters 

and recording final data in the laboratory record books. Custody of the 

samples was limited to Mr. Allmendinger and Mr. Shrader. 

The purpose of the test was to determine if the rate of parkukb emissions 

from this p k t s  baghouse is below or equal to the allowable emissions limit 

set by US the State of Virginia. 

II. 

Table I summarizes the test results. The grain loading limitation for €PA is .04 

gr/dscf as specified in 39 FR 9314, March 8, 1974, 60.92 Standards for 
Partiarm Matter (I), as amended. The allowable emissions for the State of 

Virginia am the same as ttrose set by EPA. 

Mr. Kenneth Pinzel of Virginia's Department of Air Pollution Control observed 

the testing conducted by RAMCON Environmental. 
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TABLE I 

SUMMAW OF TEST RESULTS 

Juiy 11 & 12,1989 

Test Grain lsokietic Achrai 

Bun Time lwml Variatian Emissions 

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

runs was below the .04 gr/DSCF allowable emissions limitation set by EPA 
and the State of Virginia. Therefore, the plant is operating in compliance with 

State and Federal Standards. 

A Method Used: Method 5 source sampling was conducted in acxxJrdance 
with requirements of the U.S. E n v i r o n m  Protection Agemy as set forth in 

39 FR 9314, March 8,1974,60.33, as amended. 

B. Problems Encountered: No problems were encountered that ajfected 
testing. 
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C. Sampling Sib: The embsbm testwas conducted aRa a baghaao on a 

(0.5 diamaw upamam) from the top of the stack and 80' up (2.0 diameters 
downstream) from the last flow dirbance. mirty two points were sampled 

for two minutes each for a total testing time of 84 minutes per test run. 

P o i i  
ma Probe 

Oiameter Mark 



N. THE SOURCE 



Basic &mtm&n Company employs a Cedarapids drum mix asphalt plant which 

is used to manufactwe hot mix asphalt for road pavement, The process consists 

of blending prescribed portkns of cold feed matdais (sand, gravel, screenings, 

chips, etc.) uniformly and adding sufficient hot asphalt oil to bind the mixture 
together. Aftew the hot asphalt mix is manufactured at the piant, it is transported 
to the locabfon where it is to be applied. The hot asphit mix is spread evenly over 
the surface with a paver then cornpacW with a heavy roller to produce the final 

product. 

The folkwing to a general description of the p l W s  manufacturing process: The 

cokl feed materials (aggregate) are dumped into four sepamta bins which in turn 
feed a common contkruous conveyoc. The aggregate is dispensed from the bins 
in accordance with the desired lormulation onto the cold feed system conveyor, to 
an i n d i i  weigh conveyor, then to a rotating drwn for continuous mixing and 
drying at approximately 300°F. When recyded asphalt mix is used, it is added 

halfway down the drum by a sepatate weigh conveyor. The required amount of 

hot asphalt oil is then injected onto and mixed into the dried aggregate. The now 
newly formed hot asQhalt mix is puiled to the top of a storage sib by a conveyor. 

The hot asphalt mix is then discharged from the storage silo through a slide gate 
into waiting dump trucks w h i i  trans- the material to a final destination for 

spreading. The rated capacity of the plant will m y  with each aggregate mix and 

moisture content with a 5% surface moistwe removal. 

The drum mixer used a burner fired with natwal gas to heat air to dry the 

wegate, and the mobion of the rotating drum to Mend the aggregate. 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 bEtghouse. The baghouse is 

manufactured by Cedarapii. The exhaust gasses are drawn through the 
baghouse and d k h q e d  to the atmosphm through the stad<. The design 

pressure drop across the tube sheet is 2-6 inches of water. The particulate matter, 

which is removed by the baghouse, is reinjected into the drum mixer. 





Aggregate bins: Virgin a g g r d e t e  is fed.  individually into each 
of four bins by type. I t  b metered onto a conveyor belt 
running under the  bins to a shaker screen. The proporatbn of 
each aggregate type is determined by the  job mix formula and 
pre-set to  be metered out to meet these specifications. 

Preliminary oversize screen: The aggregate is fed through a 
shaker sereten where oversize rocks and foreign material is 
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 weight reading. 

Rotary drum dryerlmixer: 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 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 provide the  flame 
which drys  the  aggregate. 

Knock off baffleing: A baffeling plate is inserted in the 
"dirtyn 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 gases are  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 burs t  of air  from the inside (or clean air side) of the  
bags sends a large bubble of air down the inside of the bags 
shaking loose buildup on the bag surface. This particulate 
matter is collected a t  the bottom of the baghouse and reinjected 
into the drum mixer where it is used a s  part of the finished 
project. 

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

Conveyor to  surge/storage bin: The finished product of 
aggregate mixed with liquid asphalt is conveyed to a surge  bin. 

Surge/Stotage bin: The asphaltic cement is dumped into this 
surge bin and metered out to dump trucks which pull 
underneath a slide gate at the bottom of the bin. 

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

Truck loading scale: A s  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 individual load. 

Fuel Storage 



2. a m i r u a  ushum opuating capacity 3 1 2 TPH e 5 1 moisture. - 

8. percent 88phrlt b &C a. 

11. mufa~tur~t C E D ~ , D S  , I  Nc. . 
12. NO. of bag. 560 • Type of bag. NOMGK . 
3 Air to cloth ratio 5 . 3 q  : . ~kaigned ACFM 47,000 . 

15. of clruring; pula. jet , zetverae air -' 
plenum othu 

17. Interval betwen cleaning cycle 4 I sa . 
18. Pressure drop acr0.8 bujhou- 2 A3 p s i .  

19. ~ u l r  prams-8 on clunhg cycle 0 psi. 



PUUlZ DATA 

COMPANY NIUIB 1345 1 c C O N S ~ U C - - ~ - ~ ~ U  C o n ~ w ~  
0 

COMPANY REP.C~M'F )A~XHL*~  'DATE 7 -  11-94 PHONE Y go'+- ~q 9 - 3 789 
DATA SOURCE -- -/ 7- 11. -  a? L: . 

J -7 (3 ''2 3 

PLANT LOCATION 538 OYSt€R ?OI *rr &a, ~ ~ C U P L R T ~ * I S  . I/A 3 3 #, C C ~  

PLANT MFO. &~AGFS,DS PLANT MODEL # .t PLANT TYPE Dew DAJ&I~,~*S 

MIX SPECIFICATION # b43 OIL SPECIFICATION # /v/& 
- 

\\ , 
pu&--m.--. - ,,. - - Venturi 
Nat. G U ~ /  d a g h o u s e  

Time Propane, Burner Liquid Mix Pressure 
24 Hour C o d  - Setting Aggregate Recycle Asphalt Tamp. Drop 

TPH 
' '. 

TPH TPH QF 
7.- \ b.33 





V. EOUIPMENT USED 

Equipment used on conducting the particulate emissions test 

was: 

A. The Lear Siegler PM-100 stack sampler with appropriate 

auxiliary equipment and glassware. The train was set up 

according to the schematic on the nex page. 

B. An Airguide Instruments Model 2 1 1-8 (uncorrected) aneroid 

barometer was used to check the barometric pressure. 

C. Weston dial thermometers are used to check meter tem- 

peratures. An Analogic Model 2572 Digital Thermocouple is 

used for stack temperatures. 

D. A Hays 621 Analyzer was used to measure the oxygen, carbon 

dioxide and carbon monoxide content of the stack gases. For 

non-combustion sources, A Bacharach Instrument Company 

Fyrite i s  used for the gas analysis. 

E. ~ i l t e r s  are mady by Schleicher and Schuell and are type 1-HV 

with a porosity of .03 microns. 

F. The acetone i s  reagent grade or ACS grade with a residue of 

L .001. 

Form #REC-07 



Vl. LABORATORY PROCEDURES & RESULTS 



1. Field Prepadon  

A ALTERS: Fibergtass 4. sampling fibfs am prepared as follows:. 

Fibm am moved from their box and numbered on the back side with a 
feit p. m e  numberin$ system is contjnuous from job to job. The fibrs 
~ p l a c e d i n a d ~ t o d r y f o r a t l ~ 2 4 h o u n .  C*anpbtkpsh i  
dishes. also numbered, top and bottom, are @aced in the desiccstw with 
the fitters. After deskdon, the filters an, moved, one at a time, and 
weighed on the SmWm adydcal balms then placed in the 
correspondingly numbered petri dish. Weights are then recorded in the lab 
record books. T h m  litters am used for e8ch complete particulate source 
emissiins test and them should be several extra filterS included as spares. 

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

Approximately 200 of silica geJ is placed in a wide mouth ' ~ a s o ~ '  type jar 
a n d d r i e d i n a n ~ a t 1 7 ~ ~ C f o r t w 0 ~  Theopmjmm- 
and placed in a ddcca!or until cod for two hours and thh  tiOhtly sealed. 
The jam am then numbered and weighed on the triple b m  balance to the 
dosest tenth of a gram. This ws$M is recorded for each sealed jar. The 
number of s i T i  gd jars used is the same as the number of filters. S i  gel 
should be indoing type, 6-16 mesh. 

II. Post - Testing Lab Analysis 

A FILTERS: The fRm am returned to the lab in their sew petri dishes. In 
tbe lab, the dishes ate opened and placed into a-for at least24 
hours. the Rlben am weighed condnuousty every six hows until a 
consrantweightisadrimmd. AUdataisrecordedmthelaboraaoryfOrm~ 
that wil be bound in the test report 

6. SILICA GEL The silica gel used in the s$rdc tbst is returned to the 
appropriate masan jar and s88led far transport to the hb~tai~ry where it is 
rmdghed to a constant weight on a triple beam baiancs to the nearesttfmth 
of a gram. 



C. PROBE RINSINGS: h all tests where a probe w8shout analysis is 
n ~ , t h h i s a c a m p t i s h d i n ~ c 8 w i t h p ~ s ~ h  
'€PA Reference Mahod S*. These samples am returned to the lab in sealed 
mason jam for analysis. The front half of the flttsr hddw is washed in 
accordance with the same procdures and induded with the probe wash. 
R e a g ~ o r A C S g r a d e ~ i s ~ a s t h e s o i v e n t .  Thebackhaifofthe 
fib holdof is washed with deionized water inbo the impingw catch for 
appropriate analysis. 

0. IMPINGER CATCH: In some testing cams, the liquid c o l k ~ t d  in the 
irnphgers must be analyzed for sdid content Thk   involve^ a similar 
procedure to the probe wash solids determination, sxcspt that the liquid is 
deionized water. 

E. ACRONE: A blank amlysis of acetone is c ~ n d u b d  from the ane galkn 
glaw container uscrd in the ffdd prepadon. This acetone was wed in the 
ffdd for rinsing the probe, nozzle, and top half of the filter holder. A blank 
ma@b b pkm~d prior to mthg on all new cmaimm of acetone 
received from the manufactum to insure that the quality of the acetone used 
will be exceed the .001% residual purity standard. 

When sampling sources high in moistwo content, (such as asphalt pkints) the f f b r  
paper sometimes otida to me fiitw ~ w .  men mming the nta. it my Gar. 
In order to rnaintairtcontrdofanysmallpiecesof~pa~~erwhidrmaybe~'fy 
lost, they am washed with acetone into the probe washing. Thii makes the Rlter 
weight light (sometimes negative) and the probe wsdr corresponding& heavier. 
this labomtory pmadum is taught by EPA in the 'Quality Assufance for Sowce 
Emissions Workshoff at Research Triangle Park and is approved by €PA. 



The Sartorius halanr?rr is accura& to 0.1 mg and has a maximum capacity of 200 grams. 
The balance precision (standard deviation) is 0.05 rng. Before weighing an item, the 
balance should fhst be zeroed. This steq should be taken before wery series of 
wsighings. To do this, the balance should have all weight adjustments at the %om 
position. The beam amst lever (on tho lower left hand sido toward the tear of the 
balana) is then slowly prsrwed downward to the full releaso position. The lighted vmier 
scale on the front of the cabinet should align with the "rsro' with the mark on the cabinet 
M it is not so aligned, the adjustment knob on the right hand side (near the rear of the 
cabinet) should be turned carefully until the marks awn. Now return the beam arrest to 
the horizontal arrest position. The balance is now "reroe. 

To weigh an item, it is first placed on the pan. And the skiing doom are dosed to avoid 
air current dimhame. The weight adjustnmt h b  on the right hand We must be at 
'zero'. The beam artsst is then slowly turned upward The lighted scale at the front of 
the cabinet will now indim the weight of the item in grams. If the scale goes past the 
divided area, the 'Rsm then exceeds 100 g wsigM (about 3 112 ounces) and it is 
neamwy to a r m  the balance (beam arrest !mar) and move the levier for 100 g wdgM 
away from you It is located on the left hand side of the c a b i i  near the front, and is the 
knob dosest to the side of the cabinet The balancr, will not weigh items greater than 200 
grams in mass, and trying to do this might harm the balance. Remember, this is a 
delicate predsion insbum- 

After the beam is armstod in either weight range, the pmc8dure is the same. When the 
weight of the 'tern in grams is found, 'dial in' that amount with the two knob on tha.kft 
h a n d s i d e ( n e a r t h e 1 0 0 g I w ) W c o d d y W Y r d ~ .  Asyoud&lthewdght 
thedfgitswiUappmrmthofrontofthecabinet when tho proper amount is^ 
cadtdty move the arrsst lever down with a slow, steady turn of the wrist The l i i  dial 
wiil appear, and the right hand side knob (front of cabinet) is turned to align the mark with 
t h e J ~ o f t h e t w o l j g b t e d ~ d l v i s i o n s ~ ~ m a r k a p ~ ~  whenthese 
marks am align#& the Wo lighted digits along with the two indicatad m the right hand 
window on the cabins front are fractional wight in gmm (tho dechal would a p W  
before the lighted dim) and the whole number of grams weight is the amount 'dialed in' 
on the left 

I n g e n l ,  besurethrt thekm b i n ' ~ p o s i t b n b r f o n p ~ w e i q h t o n 0 ~ t s k L g  
weightoffofthepan. DonYmdialin'weightunIessthebearnis~  heb balance is 
sensitive to even a hand on tho table near the balance, so be camfuJ and painsteking in 
ew#y movement whle weighing. 



elant ~ocatim ~ ~ W S I L  ~ e l a t i v e  humidity i n  lab r0 % 

W l e  Location & & &I& r 

Density of Acetone (pa) .7857mq/ml 
V 

Blank V O ~ W  (Va) 3 0 0 
P 

ml 

~ate/Tine ~ t .  blMk 7-21-$?:  8 ; ~ f i n  GrOgq Wt. 991 386s 
I 

Date/Time w t .  blank 7-2 j -Bqr  a : o o p  Gross w t .  94, 3669 
I 

Ave. Gross w t .  3 P 6 7  mq 
Tare wt .  9&-3297 
Weight of blank ( ~ ) o . o ~ ~ o  mg 

Acetom blank residue concentration (Ca) (Ca) = (w) / (Val (pa) a (0*#..1*' ~ / g )  

Weight of residue in acetone wash: Wa = C a V d  = ( e * o d 2 7 ) ( Z 5 0  ) ( b a r n )  = bo02s) 

Acetone rinse volume (Vaw) 

Tare w t  

Less acetone blank w t  (Wa) 

W t  of particulate in  acetone rinse (ma) 

Filter  Nmbers 
Date/Time of wt 7-21-s q: Q !oo,t,., ~ r o s s  w t  

I 

Date/Time of wt 7-2/-99,'4;0,~& G r o s s  w t  
I - 

Average Gross w t  
Tare w t  

Weight of particulate on f i l t e r s ( s1  (q) I 
Weight of particulate in acetone rinse 
Total weight of particulate (m,, 

Note: In no case should a blank residue greater than 0.01 
mg/g (or 0.001% 00 the blank weight) be subtracted fran 
the sample weight. 

K/ +?FA* F Remarks Rud O I / I I  
I 

Signature of ana.lys ignature of reviewe 



/ J m  
Company Name Date 

WOOD 
BARlc 
ANTXRACITE 
BITlJMINOUS 
LIGNITE 
O I L  
GAS 
PROPANE 
BUTANE 

RUN #I: 

RUN X2: 

RUN 13 

RUN 1: (=('a L yM Cox Co2% . AVG. / a  5 
02% /3 0, 02% //3 AVG. /3,6 
~ 2 %  ~ 2 %  ~ 2 %  AVG . 85 .S 

RUN 2: 3 - &  CO, 3 .0 AVG . 3.0 
4- r 02% - 0, 02% /a 5 

N2% N2% N2% AVG . 8 6 . 5  

RUN 3: CO, 3. 0 coa ~ 0 ,  3 . 0  AVG . 3.0 
02% / r s "  0, 02% l0 .0  AVO. 10. 2) 
N2% N2% *2% AVG . 87.b 





7-11-89 

RUM #1 
SAHPLIm TnAIB DATA 

start 11:45 

finish 14:54 

1. Sampling time, minutes e 64.0 

2. Sampling nozzle diameter, in. Dn 02100 

3. Sampling nozzle cross-sect. area, ft2 An .000241 

4. Isokinetic variation I 109.8 

5. Sample gas volume - meter cond., cf. V, 43.490 

6. Average meter temperature, OR Tm 579 

7. Avg. oriface pressure drop, in. H20 dH 1.42 

8. Total particulate collected, mg. 42.70 

VEUCITY TEUvmSB DATA 

9. Stack area, ft! A 8.70 8.70 8.70 

lo. Absolute stack gas pressure, in. Hg. Ps 30.00 29.96 29.96 

11. Barometric pressure, in. Hg. 'bar 30.00 29.96 29.96 

12. Avg. absolute stack temperature, R0 Ts 729 713 733 
-------.111 

13. Average -Vvel, head, ' c~ = -80) -vdFW 1.12 1.05 1.06 

14. Average stack gas velocity, ft./sec. Vs 74.12 69.51 71.08 

15. Total water collected by train, ml. 303.00 402.00 390.00 

16. Moisture in stack gas, % Bws 26.14 32.07 . 31.55 

1PU881OIl l  DATA 

17. Stack gas flow rate, dscf/hr. (000's) Qsd 1245 1096 1099 

18. Stack gas flow rate, cfm acfm 38691 36284 37104 

19. Particulate concentration, gr/dscf =s 0.0163 0.0050 0.0045 

20. Particulate concentration, lb/hr E 2.90 0.78 0.71 

21. Particulate concentration, lb/mBtu E' 0.00000 0.00000 0.00000 

ORSAT DATA 

22. Percent C02 by volume 

23. Percent 0, by volume 

24. Percent CO by volume 

25. Percent N2 by volume 

Format: sumamryR3 



BASIC CONSTRUCTION COMPANY -16- 
m R T  NEWS, VIRGINIA 

Where: 

'm(std) = Dry Gas Volume through meter at standard conditions, cu. ft. 

'm = Dry Gas Volume measured by meter, cu. ft. 

'bar = Barometric pressure at oriface meter, in. Hg. 

Pstd = Standard absolute pressure, (29.92 in. Hg. ) . 
*m = Absolute temperature at meter OR. 

Tstd 
= Standard absolute temperature ( 528'~) . 

dH = Average pressure drop across oriface meter, in. H20. 

Y = Dry gas meter calibration factor. 

13.6 = Inches water per inches Hg. 

RUN 1: 

(30000) + 13.6 
= (17.64)(1.013)( 43.490) [ "1 - 40.406 dscf 

RUN 2: 

RUN 3: 

'm(std) (17.64) (1.013) ( 42.175) 

1.41 (29*96) + 13.6 

563 

'm (std) (17.64)(1.013)( 42.498) 

a 40,244 dscf 

1.45 (29*96) + 13.6 

572 
P 39.918d~~f 



BASIC CONSTRUCTION COMPANY 
m R T  NEWS, VIRGINIA -17- 

~ o t . 1  ~ o n t u i n m t s  by Waight: OLUIIII LOADIXQ 

I 
Particulate concentration C, gr./dscf. 

Where: 

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

= Total amount of particulate matter collected, mg. 

vn (std) 
= Dry gas volume through meter at standard conditions, 

cum ft. 

Run 1: 

Run 2: 

Run 3: 



BASIC CONSTRUCTION COMPANY -18- 
NEWPORT NEWS, VIRGINIA 

Where : 

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

%C02 - Percent carbon dioxide by volume (dry basis). 
%02 = Percent oxygen by volume (dry basis). 

%N2 = Percent nitrogen by volume (dry basis). 

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

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

0.28 = Molecular weight of N2 or CO, divided by 100. 

0.32 = Molecular weight of O2 divided by 100. 

0.44 - Molecular weight of C02 divided by 100. 
Run 1: 

Md = 0.44( 1.50%) + 0.32(13.00%) + 0.28( .00% + 85.50%) = 28.76 Ib~ 
lb-mole 

Run 2: 

Md = 0.44( 3.00%) + 0.32(10.50%) + 0.28( .00% + 86.50%) = 28.90 Ib 
lb-mole 

Run 3: 

Md = 0.44( 3.00%) + 0.32(10.002) + 0.28( .00% + 87.00%) a 28.88 Ib 
lb-mole 

Format: mdR3 



BASIC CONSTRUCTION COMPANY -19- 
NEWPORT NEWS, VIRGINIA 

water Vapor Condensed 

Pw R T 

'~~std - Ef - v d  I. (std'] (std) 
0.04707 Ef - vd 

T 
v 
WSg~td = Ef - w d  Ew (stu] (std) - 0.04715 Ef - wg 
Where : 

3 0.04707 = Conversion factor, ft. /ml. 

3 0.04715 = Conversion factor, ft. /g. 

= Volume of water vapor condensed (standard conditions), scf. 
Vwcstd 
V = Volume of water vapor collected in silica gel (standard 
Wsgstd conditions) , ml. 
Vf- Vi = Final volume of impinger contents less initial volume, ml. 

Wf- Wi = Final weight of silica gel less initial weight, g. 

pw = Density of water, 0.0022011b/ml. 

R - Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.-mole) (OR). 

Mw = Molecular weight of water vapor, 18.0 lb/lb-mole. 

Tstd = Absolute temperature at standard conditions, 528O~. 

Pstd = Absolute pressure at standard conditions, 29.92 inches Hg. 

Run 1: 

'wc (std) = (0.04707) ( 290.0) = 13.7 cu.ft 

vwsg (std) = (0.04715) ( 13.0) = 0.6 cu.ft 

Run 2: 

'wc (std) (0.04707) ( 392.0) = 18.5 cu.ft 

'wsg (std) = (0.04715) ( 10.0) = 0.5 cu.ft 

Run 3: 

'wc (std) = (0.04707) ( 380.0) = 17.9 cu.ft 

Vw.g (std) = (0.04715) ( 10.0) = 0.5 cu.ft 

Format : VaDOrR3 



BASIC CONSTRUCTION COMPANY 
NEWPORT NEWS, VIRGINIA 

xoisturo Coatant of Stack Oasos 

Where: 

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

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

= Volume of water vapor condensed corrected to standard 
'~~std conditions (scf) . 
V = Volume of water vapor collected in silica gel corrected to 
Wsgstd standard conditions (scf). 

Run 1: 

m 13.7 + 
Bws 

0.6 
13.7 + 0.6 + 40.406 X 100 = 26.14% 

Run 2: 

0 18.5 + 
Bws 

0.5 
18.5 + 0.5 + 40.244 X 100 = 32.07% 

Run 3: 

= 17.9 + 
Bws 

0.5 
17.9 + 0.5 + 39.918 X 100 = 31.55% 

Format : bwsR3 



BASIC CONSTRUCTION COMPANY 
NEWPORT NEWS, VIRGINIA 

Where: 

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

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

Run 1: 

= 28.76 ( 1 - 26.14 ) + 18 ( 26.14 ) = 25.95 (lb./lb.-mole) 

Run 2: 

Ms = 28.90 ( 1 - 32.07 ) + 18 ( 32.07 ) = 25.40 (lb./lb.-mole) 

Run 3: 

Ms = 28.88 ( 1 - 31.55 ) + 18 ( 31.55 ) = 25.45 (lb./lb.-mole) 

Format: msR3 



BASIC CONSTRUCTION COMPANY 
NEWPORT NEWS, VIRGINIA 

Where : 

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

C 1 
K 
P 

= 85.49 ft/sec (g/g-mole) -(nun ~ g )  / (OK) ( mn 1 2  

C 
P 

= Pitot tube coefficient, (dimensionless). 

dP = Velocity head of stack gas, in. H20. 

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

P 
g 

= Stack static pressure, (in. Hg). 

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

g 

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

3 Stack temperature, (Of) . 
=s 

= Absolute stack temperature, (OR). = 460 + ts. 

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

Run 1: 

Run 2 :  

Run 3: 

Format: vsR3  



BASIC CONSTRUCTION COMPANY 
NEWPORT NEWS, VIRGINIA -23- 

Q ~ d  a 3600 c. -%c] .S A re] [k] 
Where: 

Qsd 
= Dry volumetric stack gas flow rate corrected to 

standard conditions, (dscf/hr) . 
A 2 = Cross sectional area of stack, (ft. ) .  

3600 = conversion factor, (sec./hr. ) . 
ts = Stack temperature, (Of) . 
Ts = Absolute stack temperature, (OR) . 
Tstd = Standard absolute temperature, (528O~) . 
'bar = Barometric pressure at measurement site, (in.Hg.). 

P 
9 

= Stack static pressure, (in.Hg.). 

Ps - Absolute stack gas pressure, (in.Hg.); = Pbar + P 
g 

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

Run 1: 

Qsd=36O0(1- -2614 ) (  74.12)( 8.70) dscf 

Run 2: 

Qsd=3600(1- -3207 ) ( 69.51) ( 8.70) = 1096617.7 dscf hr 

Run 3: 

Qsd=3600(1- -3155 ) ( 71.08) ( 8.70) 1 J 1099139*4 dscf hr 

Format: aR3 



BASIC CONSTRUCTION COMPANY 
NEWPORT NEWS, VIRGINIA 

missions Rate from Stack 

a 
( cs) ( Qsd) 

E = lb. / .hr. 

Where : 

E = Emissions rate, lb/hr. 

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

= Dry volumatric stack gas flow rate corrected to 
Qsd standard conditi ons, dscf/hr . 

Run 1: 

Run 2: 

Run 3: 

2.90 lb. / hr. 

0.78 lb. / hr. 

0.71 lb. / hr. 

Format: eR3 



BASIC CONSTRUCTION COMPANY 
NEWPORT NEWS, VIRGINIA ~sokinetia Variation 

Where : 

I = 

100 a 

Ts 
0 

0.002669 = 

'ic 
3 

Tm 
= 

'bar 
dH P 

13.6 P 

60 3 

8 = 

vs 
a 

Ps 

An 
a 

Percent isokinetic sampling. 

Conversion to percent. 

Absolute average stack gas temperature, OR. 
3 conversion factor, Hg - ft /ml - OR. 

Ttl vol of liquid collected in impingers and silica gel, ml. 

~bsolute average dry gas meter temperature, OR. 

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

Av pressure differential across the oriface meter, (in.H20). 

specific gravity of mercury. 

Conversion seconds to minutes. 

Total sampling time, minutes. 

Stack gas velocity, ft./sec. 

Absolute stack gas pressure, in. Hg. 

Cross sectional area of nozzle, it2. 

Run 1: 

Run 2: 

Run 3: 

Format: iR3 
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BOX CALIBRATION bi$i MID CALCULATION FORM 

-. (English uni t s )  

tleter box number 6%1~(nqc~l LY 
Baroaetric pressure, P = b 

36.1 in. Hg Calibrated by - 
I I 

manometer 

L , .  .. :. .*..".: c- . -- ! --- - L. 
-- '-- 

t . . --- 
I f  there is only one thermkter on the dry gas meter, record tk temperature - - under td. - - -__. -- - . -..-, . . 

; 1 . .' 
- .  . . .  - ... . . 

'. 7 . - , .i'. ., .'* 
Quality Assurmce s'andbook ~ i - 2 ; 3 1  (front side) -5 

, . -. 

Form YRZC-02 





- 3 4 -  

STACX m E R A T U R B  SENSOR CALIBRATION DATA FORM 

Date 4'- 5 e %=I Thermocouple number ~ / 4 + /  od/& 
Ambient temperature %d oc ~aroputric pressure 

/ 
~g 

Calibrator Reference : mercury-in-glass w 
other 

-%e of calibration system used. - 
b[(ref t-I OC + 273) - ( t e a t  t h e m o m  tem~. 

ref temp, OC + 273 

Quality Assurance Handbook M5-2.5 



- 3 5 -  
STACX ~ S R A T ' U R B  SE;NSOR CALIBRATION DATA FORM 

Date +s- 8 "t Thermocouple number 

Ambient temperattlre a 6 OC Barometric preuuure 0 in. Ilg 
d 

Calibrator CLUr(cP.\ Reference: mercuzj-in-g1a.u Y 

other 

e of calibration uyste~ used. 

~ualitp Auuurance Handbook MS-2.5 



#ozzla #o. Average Dirwtor Norrlo No. A w r a u  Di.rtor 

Pi t0.t Tube Calibratioa (3 TYPO 
Pltm T& Idrtiflcatba 2. 9 d Date 

P--- 

Mibratod by: k . G T  wGLr - 
"A" SUllC CILmTxOI 

t 
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2 

3 * 

"Bn SIDB CALI- 
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tear Siegler Stack Sampler 

Heating Probe Calibration - I 

Probe No. 4% Probe Length 4 '  - -- 
Date of Calibration S - 7  -g7 signature 

N a n  of C c m ~ m y  to be tested 

Note: 3 f t .  probe - 5 ain. vatnup 
6 f t .  probe - 15 mine warraup 
10 f t .  probe - 30 min. watmrp 
Calibration flow rate = .IS CFH 

i... 

Form No. EED-17-2 



- 3 8 -  
STACX -ERA- SENSOR CALIBRATION DATA FORM 

Date ,<- S- 8 9 m e m o o u ~ l e  number 4 3- 
Ambient temperature 3 O "C ~arometric prerrura 3% 88 in. ~p 

d 
Calibrator Reference: nrarcury-in-glas8 v 

other 

e of calibration system used. 
v e f  t e v .  *C + 2:3) - ttegt t h e m a  f3Wp 

r@ temp . + Oc ' 273'] 1001 .5X  

Quality Arsurance Handbook NS-2.5 





S m e r  Budc is the President of RAMCON Envirommtal Corporation. '..-*I .,LC He is a 

graduate @the €PA 450 DSaug SonpPnO for Pa&x~4&~ PoUutanrsm course and 

the 474 n c b n t h u ~  Emissiarw M o n ~ g '  course all given at RTP. Mr. Buck is 

a cdfied V.E. reader with current cedkation. Mr. Buck has personalty sampled 
ovsr 400 stacks including over 300 asphalt plants. He is 47 years old and a 
graduate of the University of Mississippi with graduate studies at Memphis State 
University and State Technical Institute of Memphis. 

Ken Allmendingsr - Field Supervisor 

Ken Alhdnget has been employed with RAMCON Environmental for four 
years. He has pcrrsonalty sampled over 300 aspha plants and 100 incinerators 
and boilers. He has extensive training in M a h o d s  1 through 9. He has a current 
certificatbn as a V.E r d e r  and has attended several plant manufacturers' 

schools to understand the stacks he is t a n g .  He has recently been promoted 
to Field Supervisor and has responsibility for three other stad sampling teams. 




