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ENVIRONMENTAL CORPORATION 

October 5, 7 9 8 9  

Mr. Mark Hockaday 
Henry S. Branscome, Inc. 
4551 John Tyler Highway 
Williamsburg, VA 23185 

Re: Particulate Emissions Test: Suffolk, Virginia 

Dear Mr. Hockaday: 

Enclosed you will find four copies of our report on the particulate emissions test we 
conducted at your plant. Based on our test results. the average grain loading of the 
three test runs do pass both EPA New Source Performance Standards and those 
set by the State of Virginia. Therefore, the plant is operating in compliance with 
State and Federal Standards. 

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

Mr. John Stewart 
Virginia Air Quality 
Pembroke Office Park #IV 
Suite #409 
Virginia Beach, VA 23462 

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

& President . Sumner Buck, 111 

GSBIII:kh 

Enclosures 

RAMCON BUILDING, 223 SCOTT STREET. MEMPHIS, TENNESSEE 38112 
TNRK)NE 800165a-456J IN TENNESSEE 9O1105k7000 FAX 9OldS4W - 
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On September 18,1989 personnel from RAMCON Environmental Corporation 
conducted a source emissions test for particulate emissions compliance at 
Henry S. Branscome's CMI drum mix asphalt plant located in Suffolk, Virginia. 
RAMCON personnel conducting the test were Sam Turner, Lab Director and 
Billy Lockett. Kim Hipson was responsible for the laboratory analysis including 
taring the beakers and filters and recording final data in the laboratory record 
books. Custody of the samples was limited to Mr. Turner and Ms. Hipson. 

The purpose of the test was to determine if the rate of particulate emissions 
from this plant's baghouse is below or equal to the allowable N.S.P.S. 
emissions limb set by US EPA and the State of Virginia 

II. TEST RESUm 

Table I summarizes the test results. The grain loading limitation for EPA is .04 
gr/dscf as specified in 39 FR 9314, March 8, 1974, 60.92 Standards for 
Particulate Matter (l), as amended. The allowable emissions for the State of 
Virginia are the same as those set by EPA. 

Mr. John Stewart of Virginia's Air Quality observed the testing conducted by 
RAMCON Environmental. Sam Turner conducted two opacity runs (Reference 
Method 9) which was 0% and therefore meets N.S.P.S. requirements. 
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TABLE I 
SUMMARY OF TEST RESULTS 

September 18, 1989 

Grain lsokinetic Actual m 1 oading Variation Emissions 

0836 to 0920 0.0062 gr/DSCF 109.9% 1.5 Ibs/hr 
1098 to 11:22 0.0036 gr/DSCF 105.3% 0.8 Ibs/hr 

13:18 to 1422 0.0036 gr/DSCF 101.3% 0.8 Ibs/hr 

Average: 0.0045 gr/DSCF 1.0 Ibs/hr 

On the basis of these test results, the average 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. I 

111. TEST PROCEDURES 

A. Method Used: Method 5 source sampling was conducted in accordance 
with requirements of the U.S. Environmental Protection Agency as set forth in 
39 FR 9314, March 8, 1974,60.93, as amended. 

B. Problems Encountered: No problems were encountered that affected 
testing. 



C. Sampling Site: The emissions test was conducted after a baghouse on a 
rectangular stack measuring 43.0' x 57.5' with an equivalent diameter of 49.2". 
Fwe sampling ports were placed 62.0' down (1.3 diameters UpStreatII) from the 
top of the stack and 247' up (5.0 diameters downstream) from the last flow 
disturbance. The ports were evenly spaced on 8.6" centers. The two outside 
ports are 4.3' from the side walls of the stack. Twenty points were sampled, 
four through each port for three minutes each. 

. .  
Points 
on a Probe 

Diameter Mark 
1 3.2' 
2 23.6" 
3 37.9' 
4 52.3' 

T *Measurements include a 
2' standoff. 

6 2" 
! 

i 
247 " 

I L 
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IV. M F S O U R E  

Henry Branscome employs a CMI drum rnix asphalt plant which is used to 
manufacture hot mix asphalt for road pavement The process consists of 

blending prescribed portions of cold feed materials (sand, gravel, screenings, 
chips, etc.) uniformly and adding sufficient hot asphalt oil to bind the mixture 
together. After the hot asphalt mix is manufactured at the plant, it is 
transported to the location where it is to be applied. The hot asphalt mix is 
spread evenly over the surface with a paver then compacted with a heavy roller 
to produce the final product 

The following to a general description of the plant's manufa&ring process: 
The cold feed materials (aggregate) are dumped into four separate bins which 
in turn feed a common continuous conveyor. The aggregate is dispensed 
from the bins in accordance with the desired formulation onto the cold feed 
system conveyor, to an indined weigh conveyor, then to a rotating drum for 
conthuous mixing and drying at approximately 300'F. The required amount of 
hot asphalt oil is then injected onto and mixed into the dried aggregate. The 
now newly formed hot asphalt mix is pulled to the top of a storage silo by a 
conveyor. The hot asphalt rnix is then discharged from the storage silo 
through a slide gate into waiting dump trucks which transports the material to 
a final destination for spreading. The rated capacity of the plant will vary with 
each aggregate mix and moisture content with a 5% surface moisture removal. 

The drum mixer used a burner fired with natural gas to heat air to dry the 
aggregate, and the motion of the rotating drum to blend 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 baghouse. The 
baghouse is manufactured by CMI. The exhaust gasses are drawn through 
the baghouse and discharged to the atmosphere through the stack. The 
design pressure drop across the tube sheet is 2-6 inches of water. The 
particulate matter, which is removed by the baghouse, is reinjected into the 
drum mixer. 





~ 
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Aggregate bins: Virgin aggregate Is fed individually into eactt 
of four bins by type. It is metered onto e coaveyor belt 
running under the bins to a shaker screen. The proporation of 
each aggregate type is determined by the  job mix formula and 
p r e s e t  bo be metered out to meet these speciiirations. 

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

Weigh conveyor belt: The aggregate is conveyed to the rotary 
drum dryer on e conveyor belt which weigh? tIte material. The 
production rate is determined by this weight 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 Ileme which drives off the moisture. Further mixing is 
also acaxnplished in this drum. Bot liquid asphalt is injected 
approximatelp 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 ileme 
which drys the aggregate. 

Knock off baffleing: A M u g  plate is inserted in the 
=dirty" side plenum 88 e knock out for heavy particles in. the 
air stream. These particles fall to the bottom of the baghousa. 

Baghouse: The hot gases are pulIed through the bags in& the 
dean air plenum. The solid partiEdate matter is trapped on the 
dust coat buildup on the bags. A bag denning cycle consisting 
of jet burst of air from the inside (or dean 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 d e c t e d  at the bottom of the baghouse and reinjected 
into the drum mixer where it is used as part of the finished 
project. 

Liquid asphalt storage: The Uquid asphalt is stored in this.  
heated tank until it is needed in the mixer. The amount of 
asphalt content and its temperature are p r e s e t  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/Storage 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. 

ControUoparators house: The entire plant operation is controned 
from this operator's house. 

Truck loading s d e :  As the trucks receive the asphalt from 
the storage/surge bin they are weighed on the loading Sde 
which tells the plant operator the amount of asphalt that is 
being trucked on each individual load. 

Fuel Storage 

. 
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2. 

3. 

4. 

5. 

6. 

7. 

8 .  

9. 

10. 
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13. 

14. Stack , L. 



DATA SUMMARY 

Plant 

1. Manufacturer of plant CMI  Cornoration 

2. Designed maximum operating capacity TPA @ - % moisture. 

3. 

4. Startup date . 
5. "ype of fuel used in dryer natural gas 

6. 

Actual operation rate 48 P TPH e -7 8 moisture. 

- Quanity of fuel consumption ~ 0 , O L ) ~ O ~  L r G .  

Aggregate 

7. Name/typa of mix s- 5- 
8. Percent asphalt in mix 5. B 8 .  

9. Temperature of asphalt $75 . 
10. Sieve/Screening a~lyS1S: % Passing: 

1- / 3/8" / # 

Baghouse 

11. Manufacturer C M I  Corporation 

12. No. of bags 480 . Type of bags fabric 

13. Air to cloth ratio 5.51 . Designed ACPM 64,500 

14. Square feet of bags ' 11,688 . 
15. Type of cleaning; pulse jet X , reverse air , 

plenum pulse , other 
16. Cleaning cycle time 75 Ms . 
17. Interval between cleaning cycle &60 sec. (Automatic- M a i n t a i n s  pressure 

18. Pressure drop across baghouse - psi. 
W P )  

19. Pulse pressure on cleaning cycle 100 psi. 

COMPANY NAME Henry S. Branscome, Inc. DATE 9-18-89 

Form #REC-03 
COMPANY REPRESENTATIVE John Tyson 

~ 

~~ _ _ _ ~  



COMPANY N A m  Henry S- Branscome, kc. 
COMPANY REP. John Tyson DATE 9-18-89 PHONE # 80h-579-7703 

DATA SOURCE 
PLANT LOCATION Suffolk, VA 
PLANT MFG. C M I  PLANT MODEL # 10.5 .w4 PLANT TYPE Drum 

MIX SPECIFICATION # 

- 

OIL SPECIFICATION # 

Time 
24 Hour 

I I I I 1 I I 
-Fuel  Oil 

Nat. Gasz 
Propane- Burner Liquid Mix 

Coal - Sett ing  Aggregate  Recycle  Asphalt Temp. 

TPH TPH TPH OF 
I I I I 

~ 

Venturi 
- Baghoust 

Pressure 
Drop 

Inches 
Water 

- 

c 

REC #04 
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V. EQUIPMENT USED 

Equipment used on conducting the particulate emissions test 

was: 

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

auxillary equipment and glassware. The train was set up 

according to  the schematic on the nex page. 

8. 

C. 

D. 

An Airguide Instruments Model 21 1-8 (uncorrected) aneroid 

barometer was used to  check the barometric pressure. 

Weston dial thermometers are used to  check meter tem- 

peratures. An Analogic Model 2572 Digital Thermocouple i s  

used for stack temperatures. 

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. Filters are mady by Schleicher and Schuell and are type I-HV 

with a porosity of .03 microns. 

F. The acetone i s  reagent grade or ACS grade w i th  a residue of 
L .001. - 

Form #REC-07 

~~~ 



VI. LABORATORY PROCEDURES 8 RESULTS 

" 'a. 



Filtersamremavedfrom their b a n d  numbered on the back sidewith a 
f e y e p e n  Thsnumberingsystemiscontinuousfromiobtojob. Themtsrs 

to dry for at 1-24 hours clean plastic petri 
rwith 

arepf8cecfinadesiccatw 
dishes. also numbered, top and battom. are placed in the desiccate 
the mterS. After desiccarion, the filters are removed. one at a time. and 
weighed on the sartorius analytical balance then placed in the 
correspondingly numbered petri dish. Weights am then recorded in the lab 
record books- Three filters am used for each complete particulate source 
emissions test and there should be several extra mtsrs induded as spares. 

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

Appruximatdy 2(Xi g of silica gel is placed in a wide mouth 'Mason' type jar 
and dried in an oven at 175°C for two hours. The open jars are removed 
and placed in a d esiccator unbil cool for two hours and then tightly sealed. 
The jars are then nunbed and weighed on the triple beam balance to the 
dosest teenth of a gram. This weight is recorded for each sealed jar. The 
number of s i b  gel jars used is the same as the number of filters. Silica gel 
should be indicating type, G16 mesh. 

II. Post - Testing Lab Analysis 

A. RLTERS: The filters are returned to the lab in their sealed petri dishes. In 
the lab, the dishes are opened and placed into a desiccator for at least 24 
hours. Then the filters are wdghed continuously every six hours until a 
constant weight is achiied. W data is recorded on the labomtory forms 
that will be bound in the test report 

6. SILICA GEL The silica gel us& in the stack test is rehuneci to the 
appropriate mason jar and sealed for transport to the IabOratoIy where it 
reweighed to a constantweighton atriple beam balancetothenearesttenttT 
ofagram. 
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PROBE RINSINGS: In ell tests where a probe washout analysb is 
necessary,thisisaccomplishedinaccordancewithprocedwesspedfiedin 
'EPA Reference Methods. ThesesampleSam rehunedm the lab in sealed 
mason jars for mafysis RN) front half of the fatsr holder is washed in 
accordance withthe same pmcdums and inciuded with the probe wash. 
Fba~8W~ACSgmie acetone isused aptheshrent The hadchalf ofthe 
fflter hdder is washed with d e i o n i  water into the impinger catch for 
approprtate analysis. 

IMPINGER CATCH: In same testing cases, the liquid collected in the 
impingets must be analyzed for solid content This involves a similar 
procedure to the probe wash sori  determination, except that the liquid is 
deionbedwater. 

ACETONE: A blank analysis of acetone is conducted from the one gallon 
glass container used in the field preparation. This acetone was used in the 
field for rinsing the probe. nozzle, and top half of the filter holder. A blank 
analysis is performed prior to testing on aU new containers of acetone 
receivedfromthemenrdacbuertoinsurethatthequalityoftheacetoneused 
will be exceed the .W1% residual purity standard. 

When sampling sources high in moisture content, (such as asphalt plants) the filter 
paper sometimes sticks to the mter holder. When removing the iilter, it may t&r. 
In order to maintain control of any small pieces offibrpaperwhich may be easily 
lost, they are washed with acetone into the probe washing. This makes the mter 
weight light (sometimes negative) and the probe wash correspondingly heavier. 
this laboratory procedure is taught by EPA in the 'Qd@ Assurance for Source 
Emiiions Workshop' at Research Triangle Park and is approved by EPA 



TheSartoriusbalanceisaaxuatetoQf mgandhasamaDdmum~ofa00grams 
The balance precision (standard dev$tion) is 0.05 mg. Before weighing an item, the 
belance should first be nwoea 
weighings. To Q this. the balance should have all wei$ht adjus?mm at the %row 
position. The beam amst l w  (on the rawer left hand sidedoward the mar ofthe 
balance) isthen slowly pressed Qwnward m the full release position. The lighted vernier 
scale on the front ofthe cabiiet should align with the %roD with the mark on the cabiiet 
If it is not so alrsneQ the merit knob on the fight hand side (near the fear of the 
cabinet) should beturned cadully until the marksalign. Now rwtum the beam arrest to 
the horizontal an'est position. The balance is naw seroed'. 

This step should be taken before mmfy series of 

To weigh an item. it is first placed on the pan. And the sliding doorsam dosed to avoid 
air arrrentdistwbance. The weight adjustment knob on the ri@ hand side must be at 
?em*. The beam anest isthen slowly turned upward The lighted scale at the front of 
the cabinet will now indicate the we$m ofthe item in grams Itthe scale goes past the 
divided arm, the item then exceeds 100 aweight (about3 f/2 OUIICBS) and it is 
necessary to amstthe balance (beam arrest lever) and mow the lever for 100 g weight 
away from you It is located an the lea hand side dthe cabiiet nearthe front. and is the 
knob dosestmthe side ofthe cabinet The balance will not weigh items greaser than 200 
grams in mass, and bying to do this might harm the balance. Remember, this is a 
delicate predsion instrument 

.. 

After the beam is arrested in either weight range, the procedure is the same. When the 
weight of the item in grams is found, 'dial in'- amount with the two knobs on the left 
hand side (near the 100 g lever) color coded yellow and green. As you dial the wei& 
the digits will appear on the fmnt of the cabiiet When the proper amount is dialed, 
carefulrymavetheanestleverdownwithaslow,~tum~thewrist Thelighteddial 
will appear, and the right hand side knob (front of cabinet) is turned to align the mark with 
thelowerofthetwo lightedscaledivisionswhichthemarkappearsbetween. whenthese 
marks are aligned, them liihted digits along with the two indicated on the right hand 
window on the cabinet front  are fractional weight in grams (the decimal would appear 
before the lighted digits) and the whole number ofgramsweight isthe amount 'dialed i n '  
on the left 

lngenerd be~that~bsamisin'~positionbeforep1adngweigMonortaldng 
weight off ofthe pan- Don't'dial in'weight unlessthe beam i s m .  The balanceis 
SBnSibhre to evenahand on the table near the balance, so be careful and pabnstakingin 
everyNNementWhileweighirrg 
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Form REC#6 

Acetone rins 

Average Gross w t  g 

Less acetone blank wt (Wa) g 

w t  of particulate in acetone rinse (ma) 

-.. 

weight of particulate on f i l t e r s b )  
Weight of particulate i n  acetone rinse 

(ny) \ 

Total weight of particulate (I%,) 0 .o 

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

Remarks 

/ I  

Signature of 



- .  





9-18-89 
RQH #I 

SAMPLING 'PBBIIO DATA 

start 08:16 
finish 09:20 

1. Sampling time, minutes e 60.0 
-2810 

-000431 
Dn 2. Sampling nozzle diameter, in. 

3. sampling nozzle cross-sect. area, ft2 
4. Isokinetic variation 
5. Sample gas volume - meter cond., cf. 
6. Average meter temperature, OR 
7. Avg. oriface pressure drop, in. H20 
8. Total particulate, collected, mg. 

VELOCITY TRAVERSE DATA 
.. 

9. Stack area, ftf 
10. Absolute stack gas pressure, in. Hg. 
11. Barometric pressure, in. Hg. 
12. Avg. absolute stack temperature, Ro 
13. Average -Vvel. head, ( Cp= - 8 0 )  

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

--------- 

BTACK MOISTURE CONTIWT 

15. Total water collected by train, ml.  
16. Moisture in stack gas, % 

EMISSIONS DATA 

17. Stack gas flow rate, dscf/hr. (000's) 
18. Stack gas flow rate, cfm 
19. Particulate concentration, gr/dscf 
20. Particulate concentration, lb/hr 
21. Particulate concentration, lb/mBtu 

ORSAT DATA 

22. Percent C02 by volume 
23. Percent O2 by volume 
24. Percent CO by volume 
25. Percent N2 by volume 

I 109.9 
44.672 'm 

539 =m 
dn 1.92 

18.20 

A 17.20 
30.45 pS 
30.45 
699 

-VdF' 0.81 

'bar 
TS 

52.72 'S 

512.30 
34.88 

"ic 
Bws 

1634 %d 
acfm 54407 

0.0062 
E 1.45 
E' 0.00000 

cs 

5.00 
12.20 

co * 00 

82.80 

c02 
O2 

N2 

9-18-89 
R W  #2 

10:18 
11:22 
60.0 
-2810 

-000431 
105.3 

38.990 
546 

1.50 
9.10 

17.20 
30.45 
30.45 
698 
0.72 

46.82 

428.00 
34.28 

1466 
48318 
0.0036 
0.75 

0.00000 

4.00 
13.90 

- 0 0  

82.10 

13 : I8 
14:22 
60.0 
.2810 

.000431 
101.3 

41.860 
551 
1.47 
9.50 

17.20 
30.45 
30.45 
704 
0.76 

49.16 

377.10 
. 30.05 

1625 1 
50733 
0.0036 

0.84 
0.00000 

4.30 
13.30 

. 00 
82.40 

Format: summryR3 
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= (17.64) (1.006) ( 44.672) 'm (std) 

SUFFOLK, VIRGINIA 

1.92 (30.45) + 13.6 
= 44.992 dscf 

539 

= vm 'm (std) 

= (17.64) (1.006) ( 38.990) 'm ( std) 

Where : 

'm (std) 

'm 

'bar 

'std 

Tm 

\ dH - 

- - 
= 

- - 
- - 
= 

- - - Tstd 
- 
- - Y 

13.6 

1.50 
(30.45) + 13.6 

= 38.727 dscf 
546 

- - 
(std) 

= (17.64) (1.006) ( 41.860) 'm (std) 

Tnl 

1.47 
(30.45) + 13.6 

= 41.197 dscf 
551 

9gL I + 13.6 
I = 17.64 in.Hg Y vm 

orp Gas volume '. 
... ,. ,., . .  . .  

.. . .  

1 - 
+ - I  13.6 

I 

D r y  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). 

Average pressure drop across oriface mater, in. H20. 

Drysgas meter calibration factor. 

Inches water per inches Hg. 

RUN 1: 

RUN 2: 

L J 

RUN 3: 

L J 



I (17) HENRY s. BRANSCOME, INC. 
SUFFOLK, VIRGINIA 

Total Contaminants Weight: GRAIN LOAD* 

0 

Particulate concentration Cs gr./dscf. 

Where: 

I 
= Concentration of particulate matter in stack gas, dry 

basis, corrected to standard conditions,gr./dscf. cS 

= Total amount of particulate matter collected, mg. Mn 

= D r y  gas volume through meter at standard conditions, 
cu. ft. 

- 
vm ( std) 

Run 1: 

cs 1 - - E.0154 4 [ 44.992 18-20] = 0.0062 gr./dscf. 

Run 2: 

cS 1 = E.0154 4 [ 38:;t:] = 0.0036 gr./dscf. 

Run 3: 

Format: csR3 
1 
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HENRY as. BRANSCOWE, INC. 
SUFFOLK, VIRGINIA ,. 

D r y  Molecular Weight ' ,  

. .  .. . .  . . . .  . . .  
... . _  ., 

Where: 

Md = O.44(%CO2) + 0.32(%02) + 0.28(%CO + %N2) 

Md 
%C02 

%O2 

%N2 
%CO 

0.264 

0.28 

0.3.2 

0.44 

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

= Percent carbon dioxide by volume (dry basis). 

= Percent oxygen by volume (dry basis). 

= Percent nitrogen by volume (dry basis). 

= Percent carbon monoxide by volume (dry basis)'. 

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

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

= Molecular veight of O2 divided by 100. 

= Molecular veight of C02 divided by 100. 

Run 1: 

Md = 0.44( 5.00%) + 0.32(12.20%) + 0.28( .OO% + 82.80%) = 29.29 lb 
lb-mole 

Run 2: - 
Ma = 0.44( 4.00% 

Run 3: 

+ 0.32(13.90% + 0.28( .OO% + 82.10%) = 29.20 lb 
lb-mole 

= 0.44 ( 4.30%) + 0.32 (13.30%) + 0.28(. .OO% + 82.40%) = 29.22 lb 
lb-mole 

.. Format: m a 3  



(19) I 
HENRY s. BRANSCOME, INC. 
SUFFOLK, VIRGINIA 

7 1 

Where: 

0.04707 = Conversion factor, ft.3/ml. 

0.04715 = Conversion factor, ft. /g. 3 

= 0.04707 

= 0.04715 

Water Vapor Condensed 

Vwcstd 
= Volume of water vapor condense- (standard condit-ms), scf. 

V 
WSgstd 

= Volume of water vapor collected in silica gel (standard 

= Final volume of hpinger contents less initial volume, ml. 
conditions), ml. - 

Vf- Vi 

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

= Density of water, 0.002201 lb/ml. 

= Ideal gas constant, 21.85 in.Hg. (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. 

PW 

MW 

R 

Tstd 

'std 

Run 1: 
= (0.04707) ( 510.0) = 24.0 cu.ft vwc (stdl 
= (0.04715) ( 2.3) = 0.1 cu.ft 'wsg (std) 

Run 2: 
= (0.04707) ( 426.0) = 20.1 cu.ft vwc ( std) 
= (0.04715) ( 2.0) = 0.1 cu.ft vwsg (std) 

Run 3: 
= (0.04707) ( 374.0) = 17.6 cu.ft vwc (std) 

vwsg (std) = (0.04715) ( 3.1) = 0.1 cu.ft 

Format: vaporR3 



, .  . ,  . .  
(20 )  - 

HENRY S. ERANSCOME, INC. 
SUFFOLK, VIRGINIA . .  ! . ::1: 

moisture Content of Btaak (iases.:..' , y:..,.,?::' 
..!..,;?),,.; 

. ... ....,... . 
. . .  . . . .  
. . .  . 

V + v  wsgStd 
X 100 - WCstd 

Bws - v  + v  + v  
WCstd wsgstd %td 

Where: 

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

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

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

Run 1: 

24.0 x 100 = 34 .88  + 0.1 = Bws 24.0 4- 0.1 + 44.992 

Run 2: 

x io0 = 34-28 % - 20.1 + 0.1 - 
Bws 20.1 + 0.1 + 38.727 

- - X 100 = 30.05 8 
k S  17.6 + 0.1 + 41.197 

Format: bwsR3 - 
. \  



(211 - 
" F t Y  s. BRANSCOME, INC. 
SUFFOLK, VIRGINIA 

Moleaular weight of Btaak Gases 

Where : 

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

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

Run I: 

Ms = 29.29  ( 1 - 34.88 ) + 18 ( 34 .88  ) = 2 5 . 3 5  (lb./lb.-mole) 

R m  2 :  

M, = 2 9 . 2 0  ( 1 - 34.28 ) + 18 ( 34.28  ) = 2 5 . 3 6  (lb./lb.-mole) 

Run 3: 

= 2 9 . 2 2  ( 1 - 30.05  ) + 18 ( 30.05 ) = 2 5 . 8 5  (lb./lb.-mole) "s 

- Format: msR3 



I (221 BENRY S. BRANSCOHE, INC. 
SUFFOLK, VIRGINIA 

V = (85.49) ( .80) ( 0.81) -\ 
\\ 

Stack Gas Velooity 
. . .  .. 

699 

(30.45) (25.35) 
= 52.72 ft/sec. 

Where : 

V = (85.49) ( - 8 0 )  ( 0.76) -\ 
\\ 

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

= 85.49 ft/sec kg-mole)-(mm Hg) / (OK) ( mm d 1 ' 2  

= Pitot tube coefficient, (dimensionless). 

vs 

K P 

P C 

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

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

= Stack static pressure, (in. Hg). 

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

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

= Stack temperature, (Of). 

= 

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

p9 

pS 9 

ts 

Ts 

'std 

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

704 

(30.45) (25.85) 
= 49.16 ft/sec. 

Run 1: 

Run 2: 

698 
V = (85.49) ( .SO) ( 0.72) -\ = 46.82 ft/sec. \\I (30.45) (25.36) 

RUn 3: 

- 
. .. - Format: vsR3 



IIENRY S. BRANSCOME, INC. (23 )  
SUFFOLK, VIRGINIA 

Stack Gas Blow Rate . ,. 

Where: 

Qsd 

A 

3600 

tS 

TS 

Tstd 

'bar 
P 
9 - 

'S 

'std 

QSd = 3600 - Bwc-J "s A re] [k] 

Run 1: 

QSd=3 600 

D r y  volumetric stack gas flow rate corrected to 
standard conditions, (dscf/hr) . 
Cross sectional area of stack, (ft. ) .  

conversion factor, (sec./hr.). 

Stack temperature, (Of). 

Absolute stack temperature, (OR). 

Standard absolute temperature, (528OR) . 
Barometric pressure at measurement site, (in.Hg.). 

Stack static pressure, (in.Hg.). 

Absolute stack gas pressure, (in.Hg.); = 

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

2 

9 
+ P  'bar 

L* 1 1  i::tg= 1634192.4 hr dscf 
1- .3488 ) (  52.72)( 17.20) 

Run 2: 

Qsd=3600(1- .3428 ) ( 46.82) ( 17.20) [*] ki::g= 1466777.1 hr dscf 

dscf Qsd=36O0(1- .3005 ) ( 49.16) ( 17.20) 3 2 ! L  30'45 = 1625240.0 hr 1 704 1 1  29.92 1 

- Format: qR3 



(24) 
- 

HENRY S. BRANSCOME. INC. - ~ ~ _ _ ~ ~  
SUFFOLK, VIRGINIA 

Emissions Rate from Staak 

7000 gr./lb. 

Where: 

E = Emissions rate, lb/hr. 

Cs = 

Qsd = 

Concentration of particulate matter in stack gas, d r y  basis, 
corrected to standard conditions, gr/dscf. 

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

Run 1: 

( 0.0062)  ( 1634192.4)  . 
- - = E 

7000 

( 0.0036)  ( 1466777.1) 

7000 
- = E - 

( 0.0036)  ( 1625240.0) 

7000 
a = E 

1 . 4 5  lb. / hr. 

0 . 7 5  l b .  / hr. 

0 .84  Ib. / hr. 

Format: eR3 

-~ 



( 2 5 )  
- 

HENRY S. BRANSCOME, INC- 
SUFFOLK, VIRGINIA Isokinefio Variation 

- 
- 

0.002669 Vi + (V / T ) (Pbar + dH / 13.6) ' L  60 e vS pS An I = 100 Ts 

Where: 
I i 

100 - - 
- - 

Ts 
0.002669 = 

'ic 
Tm 
'bar 
dn - 
13.6 - 
60 - 
e - 

- - 
- - 
= 
- 
- 
- 
- 
= 's 

a 

Percent isokinetic sampling. 
Conversion to percent. 
Absolute average stack gas temperature, OR. 
Conversion factor, Hg - ft /ml - OR. 
Ttl vol of liquid collected in impingers and silica gel, ml. 
Absolute 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, ft2. 

3 

c .- 
R u n  1: 

(0.002669) (512.30) + 44539 
109.9% 60.0 ) ( 52.72 ) I = (100) ( 699 ) 

(0.002669) (428.00) + 
= 105.3% 60.0 ) ( 46.82 I = (loo)( 698 ) 

(0.002669) (377.10) + ii! 6o E . 4 5  + *q 
= 101.3% 

I = (loo)( 704 ) ( 60.0 ) ( 49.16 ) ( 30.45 ) ( -000431 ) 

- Format: iR3 

~~ 
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other 

c 

Reference 
point 

number 

9r 

c, 

source" 
epecify) 

3 %  33 

!emperatnreb 
L i  f f erence. 

x 

0 

a 

0 



Ambient temperature ai;, oc Baromattic pressure a% X in. Hg 

Calibrator A Reference: mercury-in-gIaSs v -t 

other 

\ 

R e f  erence 
point 
number 

P 

33 

t 

.D 

Reference 
bermmeter 
temperature, 

OC 

TheImocoupl e 
potentiometer 
temperature, 

OC 

Famperatureb 
fifference, 

x 

0 

%e of calibration system usmi. 

b[l,f temp, OC + 273) - (test thermle temp, OC +- 273)-- 10051.5%. ref temp, OC + 273 

Quality assurance Handbook M5-2.5 



C I  
... 



other 

R e f  erence 

number 
point Sourcea 

(specify) 

Reference 
thermometer 
temperature, 

-C 

,. 

%e of calibration system us&. 

Thermocouple 
potentiometer 
temperature, 

OC 

remperatureb 
difference. 

x 

bljref temp, OC + 273) - (teat t h e m o m  tern, 
ref temp, OC + 273 

Quality Assurance Handbook M5-2.5 
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.. arurcoa 

: .tear srasfer S t a c k  Sampler 
7. . ~~ . .  

\ 

i 

Form UO. 

~ 8 m a  of w y  to be tested 

Note: 3 ft. probe - 5 mdp- varmup 
6 ft. probe - IS min- -P 
10 ft. probe - 30 rdn- 
Catfbretion flow rate * -75 CE?! 

EEwL7-Z 

. .  

... .. 
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X. RAMCONPERSONNEL 



. -  

Sumner Buck is the President of RAMCON Environmental Corporation. He is a 
graduate ofthe EPA 450 'Source Sampling for Particulate Pollutant's' course and 
the 474 'Continuous Emissions Monitoring' course all given at RTP. Mr. Buck is 
a certified V.E. reader with current certification. Mr. Buck has personalty sampled 
over 400 stacks induding over 300 asphalt plants. He is 47 ym old and a 
graduate of the University of Mississippi with graduate studies at Memphis State 
University and State Technical InStiMe of Memphis. 

Sam Tumer has five years experience in the Air Diion and is our lab ditector. 
He has sampled over 600 plants, induding 40 large boiler stacks, 50 incinefators, . 
400 asphalt plants and others. He is a graduate of Stat8 Technical Institute of 
Memphis and holds an Assoaate ' Degree in Environmental Engineering. He also 
has current certification as a V.E. reader. 
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TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT 
CUSTOMS HOUSE 

JW 2 9 1989 
Sam Turner 
RAMCON 
229 Scott 
Mempnis. TN 58112 
RE: Certificate Number 09:: 

Dear M r .  Turner: 

Enclosed you will find your certiiication car: f o r  suczessfullv somc!eting 
the June 6-8, lo80 Visible Emiasims Evsiuation Zchaol held In  Plemp.'is, 
Tennessee. In order to be certified as a aualiLied Vicibls 5missions 
Evaluator f o r  all the methods approved by the Tennessee Air i'ol!ution 
Control Board. one must meet an intensive array cf criteria. 

The individual reading criteria is as icliows: 

1. €PA Method 0 ( 6  Minut5 Averace) reauires a deviation ci less than 
7.5 on white and black smoke. and that ::le reaaer miss no reauinq 
by more than 15% ooacity. 

2. Tennessee Visible Emissions Evaluaticn Method I (Roads ana 
Parking Areas) requires 3 worst-two-minute deviation of 8.3 o r  
less. 

3. W E E  Method 2 ( A  gregate o r  Time Count) has the same criteria 
reauirements as EP8 Method 0 .  

4. TVEE Method 3 (Zero Percent Ooacity) requirgs that the value 
assigned not 
exceed 10X aoacitv. nor shall the combination Ot Other :5rg 
readings exceed 10% ooacit'i (:.e. two readin,;s c i  five perxnt 
opacity). 

5. NE Method 4 (Fuqitive 2ust Emissions From Nan-:tack Emission 
Points) has the same criteria reauirements as EPP rlethod 9. 

Based on these criteria you are  certified by the State of  Tennessee to read. 
EPA Method 9. and TVEE Methods 1, 2, .i9 and 0 .  

This certification is valid until December 07, 1099. 

to a ze ro  readinq during a certiiication riin shali 

\ 

You must complete the reouirements + o r  recertification prior t o  this 
exoiration date to retain '?our status as a oualified Visible Fmissions 
Evaluator. 
Tt w a s  a aleasure havino your oarticioation in uur Visible Emissions 

~~~~~ - _ 
fi;hoai: The Tennessee Divlsion ot-Gir Pollution Control would welcome any 
comments. o r  suggestions vou may have concerning the croeration of the 
school. Please forward any comments to the Division at i615;7~1-5951 or at 
the above address. 

Sincerely yours, 

c . l r L - 4  
Carl Koontz.Instructor 
Visible Emissions EvalubtLon 53001 
Division of Air Pollution Control 

Enclosure 
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EVALUATOR EVALUATION DATE 5-zg73 pm 

METHOD 5: SECONDARY EMISSIONS TEST REPORT EVALUATION 

AGENCY :I& FACILITY :brv 5, ~ f - r o ~ ~ ,  sL TEST DATE: '1"-/8-89 
PROCESS TESTED (SCC) : 

dt- h,r 1 a.jg I '  a L . ' 6 U S C  
3 > 

TEST RESULTS/PROCESS RATES/EMISSION FACTOR RATINGS: 

I%;+ w :  
'Prod, &k *, 

&is F4k' 0 , ~ u - S  IkJ/fD/l 

1.0 lb @h) / h  / 

3 9 t  ton L a  4. Llr hi) /L u ' * '  

PROCESS RATE - 3 
i s  process r a t e  durlng test ing 
representative of  mml cperations 

3 q - c  4-p h 
FLOW/STREAM ANALYSIS 
nethods 1 4  o r  equivalent ( including travers 
and p o r t  i l l u s t r a t i o n s ,  cyc lon ic  f l o u  
determination, W and nmisture calculat ions) 
performed t o  allow calcu lat ion of emission 

L 
3 @ L O G  w 

F I E L D  DATA 3 i s  f i e l d  data on standard forms, and 
does ray data correspmd with printout 

SAMPLING DURATION -=? M s t  have a t  least  3 rtns, each I 1 h w r  
duration, with s a p l i n g  Z 2 minutes a t  each/ 
traverse point. and t o t a l  oanpling volume L 30 dscfJ 

3 mi-  /& 

SAMPLING TEMPERATURE -L1 
both probe and f i l t e r  ~ e t  be maintained at 
248 * 25'f or  other tenperature speci f ied in NSPS 

I SOK I N ET I CS 
w i th in  lOOtlOX for  all ruIs 

3 - 

BACK - HALF 
if any, uhat method uas used t o  
catch and recover condensible matter 

EQUIPMENT 3. - 
borosi l icate glass probe l iner ,  quartz f i be r  f i l t e r  

I I  
55 

CALIBRATION uere both pre- and 
post- test  ca l ibrat ions per ormed f o r  z 

meter box 7.d T3 - 
n n  C L -  

picot  tube 

tenperature sensor 3 

LEAK CHECKS 3 
pretest optionsl; post- test ,  conducted a t  v a c u  - highest sanpling vacuun, leakage r a t e  0.02 cfm 
or 4% of  average sanpling r a t e  

BLANKS 2 
acetone blank analyzed, s 0.001% residuc 

3 



I, 

I AIR POLLUTION CONTROL DEVICE(S) 

FACILITY: !+e4 /I I 5, %fn/,LDMC. ,G G TEST DATE: q-/&--qq. 
CONTROL SYSTEM CONFIGURATION: 

CIYW m;rx+kt--=,baQhause,  

BAGHOUSE 
MakelnodeL No./Specifications CM II 4&O 
Pressure Drop 3 - y  O S i  

I Gas-to-Cloth Ratio 5 5  : I  
F i l m r  TypelYeave -Lb",'L 

Design Ef f ic iency / 
E x i t  Concentration by, 500 ad& 

INERTIAL SEPARATOR 
Itake/M&L No./Specifications 

Design Ef f ic iency 
E x i t  Concentration 

ELECTROSTATIC PRECIPITATOR 
MakelModel No./Specifications 

Pressure Drop 

Design Ef f i c iency  
Ex i t  Concent r a t i o n  No. of F ie lds in  Operation 

Voltage PressureDrop 

No. of F ie lds 
lnperage 

SCRUBBER 
MakelModel No./Speci f i c a t  ions 

Scrubbing Liquid 

Scrubbant FLOW Rate 

Design Ef f i c iency  I 
Exi t  Concentration 

Scrubbant pn Pressure Drop 

ADSORPTION SYSTEM 
WakelModel No./Speci f i c a t  i ons 

Adsorbent 

SystemAnelyrer Readings 

Design Ef f i c iency  / 
Ex i t  Concentration 

INCINERATOR 
Itske/Mcdel Wo./Speci f i c a t  i OM 

Design Ef f ic iency / 
E x i t  Comentrat ion Chmber Tenpereturets) 

Residence Time Cntalyst l8ed Type 




